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ABSTRACT
Small‑scale farmers’ perceptions of climate change adaptation strategies are crucial for enhancing agricultural

resilience and sustainability. Just like in most countries, the agricultural industry in South Africa has adopted sev‑
eral strategies aimed at mitigating challenges linked to climate change, which poses a signiϐicant threat to agricul‑
tural production, water resources, food security, and ecosystem health. Consequently, this study aimed to explore
small‑scale maize farmers’ perceptions on the application of climate change adaptation strategies in Greater Giyani
Local Municipality, Limpopo Province, South Africa. A sample of 130 small‑scale maize farmers was selected us‑
ing snowball and purposive sampling techniques. Descriptive statistics, including cross‑tabulations and frequency
distributions, were utilized to proϐile the socio‑economic characteristics of the farmers, addressing the study’s ϐirst
objective. The binary logistic regression model was used to analyse the factors inϐluencing small‑scale maize farm‑
ers perceptions on the application of climate change adaptation strategies. The empirical results revealed several
variables that signiϐicantly inϐluenced small‑scale maize farmers’ perceptions on the application of climate change
adaptation strategies. These included marital status, employment status, access to weather forecasts and partic‑
ipation in farmer cooperatives. The study recommended targeted support for smallholder farmers in the study
area to improve their knowledge of climate change adaptation strategies, including ϐlexible training programs and
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incentives. Enhancing access to weather forecasts, strengthening farmer cooperatives, and promoting experiential
learning are also crucial.
Keywords: Climate Change; Perception; Adaptation Strategies; Small‑Scale Maize Farmers

1. Introduction
Agriculture is a signiϐicant economic activity and

remains crucial for both commercial and subsistence
purposes, especially in developing countries [1]. Agricul‑
ture contributes notably to the Gross Domestic Product
(GDP), provides food, creates employment, and boosts
exports [2]. Agriculture is important in rural areas where
small‑scale farmers rely on it for their livelihood. There‑
fore, the advancement of agriculture holds the potential
to eradicate poverty and sustainably feed approximately
10 billion people by 2050 [3]. However, climate change
poses severe threats to agricultural productivity due to
its effects on weather patterns, leading to unpredictable
crop and livestock yields [4].

In Africa, agriculture employs two‑thirds of the
workforce and contributes signiϐicantly to GDP and ex‑
port value [4]. However, the reliance on rain‑fed agricul‑
ture makes the sector particularly vulnerable to climate
variability, leading to increased occurrences of extreme
weather events [5]. South Africa, with its semi‑arid cli‑
mate, is expressly susceptible, with over 70% of its agri‑
cultural activities being reliant on rain‑fed methods [6].
Althoughmaize is a staple crop and essential for food se‑
curity in South Africa, it is heavily impacted by extreme
weather events such as droughts and ϐloodswhich signif‑
icantly affected the yield [7, 8].

Various studies have explored technical adaptation
measures such as crop diversiϐication and improved ir‑
rigation practices to mitigate climate change impacts
on small‑scale maize farmers. For example, a study in
Zimbabwe demonstrated that crop diversiϐication sig‑
niϐicantly enhances productivity and resilience by im‑
proving household income, food security, and nutri‑
tion among smallholder farmers [9]. Similarly, research
in Kenya found that diversifying crops can increase sales
and improve agroecosystem resilience, helping farmers
manage risks associated with climate variability [10]. In
regions like Southern Africa, farmers have shifted from

cash crops to more resilient food varieties as a response
to climate change, indicating that crop diversiϐication
serves as a critical risk management strategy [11]. Im‑
proved irrigation practices are also essential; while ir‑
rigated systems typically face fewer vulnerabilities than
rainfed systems, they still encounter challenges due to
changing precipitation patterns [12]. Technological ad‑
vancements in irrigation, such as drip systems, have
been shown to enhance water efϐiciency and crop re‑
silience [13]. However, there remains a gap in under‑
standing farmers’ perceptions and willingness to apply
these strategies. Recognizing and addressing these per‑
ceptions is critical for developing targeted interventions
that support farmers’ adaptation efforts, ensuring the
long‑term sustainability of agriculture [14]. This study
aimed to investigate small‑scale maize farmers’ percep‑
tions on the application of climate change adaptation
strategies in Greater Giyani Local Municipality, Limpopo
Province. Through this investigation, the study sought to
offer insights into the effectiveness of current adaptation
strategies and the challenges hindering their implemen‑
tation. By understanding these perspectives, tailored in‑
terventions can be crafted to support farmers’ adapta‑
tion efforts, enhancing agricultural resilience amidst cli‑
mate change challenges.

The objectives of this study were:
1. To proϐile the socio‑economic characteristics of

small‑scale maize farmers in in Greater Giyani Lo‑
cal Municipality, Limpopo Province.

2. To analyse the factors inϐluencing small‑scale
maize farmers’ perceptions on the application of
climate change adaptation strategies in the study
area.

Hypotheses of the study were:
1. Small‑scale maize farmers in Greater Giyani Lo‑

cal Municipality, Limpopo Province have a nega‑
tive perception towards the application of climate‑
smart approaches.

2. Factors such as age, gender, marital status and

277



Research onWorld Agricultural Economy | Volume 06 | Issue 01 | March 2025

other socio‑economic characteristics do not inϐlu‑
ence the perception of small‑scale maize farmers
on the application of climate change adaptation
strategies in the study area.

2. Materials and Methods

2.1. Research Data and Location

The study was conducted in Greater Giyani Local
Municipality, part of the Mopani District in Limpopo
Province, South Africa. The municipality, established
under the South African Constitution of 1996, covers
approximately 2967.27 km² and has a population of
256,300 [15]. It consists of 31wards and 91 villages, with
main economic sectors including agriculture, tourism,
retail, and transport. This research focused on small‑
scale maize farmers in Ward 27 to understand their
speciϐic challenges and adaptive strategies to climate
change, which severely affects maize production due to
heat waves and droughts.

Numerous studies have highlighted the challenges
faced by small‑scale maize farmers in the Greater Giyani
Local Municipality [16–18]. The region is particularly vul‑
nerable to climate change impacts, such as heat waves
and droughts, which severely affect maize production.
To gather data, face‑to‑face interviews were conducted
using a structured questionnaire. The questionnaire
was divided into three parts, each containing speciϐic
questions. The ϐirst part focused on gathering descrip‑
tive information about the socioeconomic characteris‑
tics of small‑scale maize farmers. The second part inves‑
tigated the utilization of adaptation strategies by farm‑
ers to mitigate the harmful effects of climate change.
Lastly, the third part explored the factors that inϐlu‑
enced farmers’ perceptions of the application of climate
change adaptation strategies. The main objective of the
questionnairewas to gather comprehensive information
about small‑scale maize farmers’ perceptions of climate
change adaptation strategies and their application.

2.2. Sampling Frame

The list from which prospective respondents were
chosen is known as a sampling frame [17]. The sampling

frame for this study was made up of all the households
in Greater Giyani Local Municipality. The decision to se‑
lect a household as a sampling unit was important given
that, according to the Food and Agriculture Organization
(FAO) [19], most farming operations were performed at
the household level, which had a direct effect on farming
and adaptation practices at the farm level. The Greater
Giyani Local Municipality had 1806 households [20].

The formula used to calculate the sample size for
each village:

Sample size = Household population per village 
Total Household population  ×  130 (1)

Table 1 present a list of small‑scale maize farmers
from the ϐive villages was obtained from the traditional
leaders.

2.3. Sampling Methods

Snowball SamplingandPurposiveSampling
In this study, snowball sampling was employed to

identify the respondents. Snowball sampling, a non‑
probability sampling method, is used in social research
to identify and enroll people who are difϐicult to reach
using traditional samplingmethods. It is a type of conve‑
nience sampling in which the researcher selects the ini‑
tial volunteers, sometimes known as “seeds”, based on
their relevance to the study topic or their relationship
to the target demographic. The traditional authorities
of the Greater Giyani LocalMunicipality selected villages
and provided a list of small‑scale maize farmers to start
this investigation. This list was used as a starting point
to ϐind possible participants. The researcher explicitly
mentioned the research topic and purpose, the target
population, and the participant characteristics of inter‑
est. The following step was to identify the initial seeds,
which were small‑scale farmers on the list who were re‑
lated to or familiar with other possible respondents and
could contribute useful information for the study.

The initial seeds were used to refer to other small‑
scale maize growers who ϐit the study’s criteria. This
referral process was repeated until enough participants
were enrolled in the research. Using this strategy guar‑
anteed that the sample included participantswhowould
have been difϐicult to reach using typical sampling meth‑
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Table 1. Sample size of the selected villages in Greater Giyani Local Municipality.

Villages Household Population Sample Size Percentage

Xitlakati 518 37 28.5
Khaxani 573 41 31.5
Mzilela 221 16 12.3

Matsotsosela 288 21 16.2
Mayephu 206 15 11.5
Total 1806 130 100

Source: Author’s own calculations (2024).

ods, which increased the study’s relevance and depth as
it involves selecting samples because they have certain
qualities or characteristics that permit in‑depth explo‑
ration and comprehension of the primary themes and
problems the researcher desires to examine [21]. In the
context of studying farmers’ perceptions of the appli‑
cation of climate change adaptation strategies, the re‑
searcher deϐined the population, which included any
farmers impactedby climate change andwhomight have
used or were aware of adaptation strategies.

2.4. Analytical Procedure

To achieve the ϐirst objective of identifying the
socio‑economic characteristics of small‑scale maize
farmers inward27of theGreaterGiyani LocalMunicipal‑
ity, Limpopo Province, South Africa, descriptive statis‑
tics were conducted.

The study further utilized a Likert scale to evaluate
the small‑scale maize farmers perception on the applica‑
tion of climate change adaptation strategies in the study
area. The Likert scale containedmultiple statements rel‑
evant to the study, and respondents were requested to
rate their degreeof agreementwith each statement. This
rating ranged from strongly disagree to strongly agree. A
5‑point Likert scale questionnairewas used, offering the
options of “Strongly disagree,” “Disagree,” “Uncertain,”
“Agree,” and “Strongly agree.”

To calculate the mean of the Likert scale responses,
the following formula was used:
Mean = [(Number of respondents) × Sum of (score)] /

(total number of participants)
Mean = (SD*1 + D*2 + U*3 + A*4 + SA*5) / total number

of participants (2)
where SD = Strongly disagree, D = Disagree, U = Uncer‑

tain, A = Agree, and SA = Strongly agree. Therefore, if the
mean score was less than 3.26, the farmers had a nega‑
tive perception, and if themean score was 3.26 or above,
the farmers had a positive perception. This decisionwas
made based on the assumption that a mean score below
3.26 indicated a predominantly negative sentiment or
disagreement with the statements assessed in the Lik‑
ert scale. It suggested that, on average, the farmers ex‑
pressed a more negative viewpoint regarding the appli‑
cation of climate change adaptation strategies.

The study employed, the binary logistic regression
model to achieve the second objective of this study,
which was to determine factors inϐluencing the small‑
scale maize farmers’ perception on the application of
climate change adaptation strategies in the study area.
According to Ndhleve, Nakin and Longo‑Mbenza [5], the
binary logistic regression model is used to acquire the
odds ratio in the presence of more than one explanatory
variable. In this study, the dependent variable is a di‑
chotomous variable with a value of 1 if the small‑scale
maize farmers have a positive perception of the applica‑
tion of climate change adaptation strategies and 0 oth‑
erwise. The choice of Binary Logistic Regression in this
study is justiϐied by its suitability for dichotomous out‑
comes, ability to handle non‑linearity and heteroskedas‑
ticity, ease of interpretation through odds ratios, and ro‑
bustnesswithmixed data types. These advantagesmake
it a preferred method over OLS, LPM, or Probit models
for analyzing factors inϐluencing perceptions related to
climate change adaptation strategies among small‑scale
maize farmers.

• Binary Logistic Regression Model
The binary logistic regression model is expressed
as follows [22]:
ln (  Pi

1−Pi ) = β0 + β1x1+ β2x2+ β3x3+ …+ βkxk (3)
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Yi = In (pi / 1–pi)                            (4)
Where:
Y = Dependent variable (Farmers Perception)
Pi/(1–Pi) is called the odds (likelihoods) ratio, if
Pi is the probability of the farmer having a posi‑
tive perception towards the application of climate
change adaptation strategies, then 1–Pi repre‑
sents the probability of not having a positive per‑
ception towards the application of climate change
adaptation strategies.
Ln = The natural logarithm
β0= The regression constant (Intercept)
µ = The disturbance term
β1+β2+B3+…+β14=The regression coefϐicients for
the independent variables
X1+X2+X3+…+X14= The independent variables

• Model Speciϐication
FMP = β0 + β1AGE + β2GND + β3MRS + β4HSZ
+ β5EMS+ β6LED + β7FMI + β8ATE + β9FSZ+
β10FATC + β11AGT + β12FME+ β13FMC + Ut (5)
Fourteen explanatory variableswere logged in the

model to determine factors inϐluencing the small‑
scale maize farmers perception of the application
of climate change adaptation strategies.

The following Table 2 outlines the variables used
to determine the factors inϐluencing small‑scale maize
farmers’ perceptions regarding the implementation of
climate change adaptation strategies in the study area.
The dependent variable, Farmers Perception (FMP), in‑
dicates whether farmers have a positive perception of
these strategies, coded as 1 for positive and 0 for nega‑
tive. The independent variables encompass a range of
demographic, social, and economic factors that may in‑
ϐluence farmers’ perceptions. These include age, gender,
marital status, household size, employment status, level
of education, income, access to extension services, farm
size, access to credit, agricultural training, farming expe‑
rience, and participation in cooperatives. Each variable
is categorized by its type dummy, categorical, or numer‑
ical and is associated with an expected sign that reϐlects
its anticipated relationship with the dependent variable.

Table 2. Description of variables.

Variable Description Unit of Mea‑
surement

Expected
Sign

Dependent Variables

Y ik FMP Farmers
perception

1 if the small‑scale maize farmers have a positive
perception of the application of climate change adaptation
strategies, and 0 otherwise

Dummy

Independent Variables
X_1 AGE AGE Actual number of years Number
X_2 GND Gender 1 if the farmer is male, 0 if the respondent is female Dummy +
X_3 MRS Marital status 0 if the farmer is single, 1 if married, 2 if widowed and 3 if

divorced Categorical +/–
X_4 HSZ Household size The actual number of household members Number +
X_5 EMS Employment

status
0 if the farmer is employed, 1 if unemployed, 2 if part‑time
employed, 3 if temporarily employed Categorical +

X_6 LED Level of
education

0 if the farmer has no formal education, 1 for primary
education, 2 for secondary, 3 for tertiary Categorical +

X_7 FMI Farmer’s income Income per annum Rands +
X_8 ATE Access to

extension 1 if farmer has access to extension service; 0 otherwise Dummy +
X_9 FSZ Farm size The size of land owned by the farmers Hectares +
X_10 ATC Access to credit 1 if the farmer has access to credit, 0 otherwise Dummy +
X_11 AGT Agricultural

training 1 if the farmer has access to training, 0 otherwise Dummy +

X_12 FME Farming
experience Number of years in farming Years +

X_13 FMC Farmer’s
cooperatives

1 if the farmer is in a farmers’ cooperative association, 0
otherwise Dummy +/–

Source: Author’s own compilation (2024).
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To assess multicollinearity, the variance inϐlation
factor (VIF) for each variable was determined as pre‑
sented in Table 3. A VIF number greater than 10 de‑
notes a multicollinearity concern. However, the results
revealed that all variables had VIFs less than 10, with
an average VIF of 1.86 and an inverse VIF of 0.59. This
shows that multicollinearity was not an issue among the
variables. The analysis was carried out with IBM SPSS
Version 26.0 software.

Table 3. Diagnostic test (multicollinearity).

Explanatory Variable Collinearity Statistics

VIF 1/VIF
Age 3.62 0.28
Gender 1.19 0.84
Marital status 1.44 0.69
Household size 1.30 0.77
Employment status 2.16 0.46
Level of education 2.80 0.36
Farmer’s income 1.54 0.65
Access to extension services 2.25 0.44
Farm size in hectares 1.45 0.70
Access to credit 1.98 0.50
Agricultural training 2.35 0.43
Farming experience 1.80 0.56
Climate change awareness 1.60 0.62
Access to weather forecast 1.36 0.74
Farmers Cooperatives 1.60 0.63
Mean VIF 1.85 0.59

Source: Survey data (2024).

3. Results and Discussion

3.1. The Socio‑Economic Characteristics of
Small‑Scale Maize Farmers

The results inTable4 revealed that the ageof small‑
scale maize farmers in the Greater Giyani Local Munic‑
ipality ranges from 23 to 85 years, with a mean age
of 57 years. This suggests that the average farmer in
the area is elderly, with a signiϐicant standard deviation
of 17 years indicating a diverse age range among the
farmers. Younger farmers (minimum age of 23 years)
may be more open to adopting new technologies, while
older farmers (maximum age of 85 years) bring exten‑
sive experience butmay be less inclined towards change.
Even though previous studies, such as Akanbi, Davis and
Ndarana [14] and Haque, Kumar and Bhullar [23], suggest
that farming experience rather than age signiϐicantly im‑

pacts the adoption of climate adaptation strategies.
Regardinghousehold size, the results showedanav‑

erage of 5 people per household, with a minimum of 1
and a maximum of 10 household members. The moder‑
ate standard deviation of 1.8 people indicates variabil‑
ity in household sizes. Smaller households may strug‑
gle with labour‑intensive farming activities, while larger
households, despite facing potential ϐinancial burdens,
can provide more labour for farming tasks [24]. Larger
households may also face challenges in investing in nec‑
essary inputs and technologies due to higher depen‑
dency ratios, as highlightedbyKulla [25] andMamkwe [26].
The farm size distribution indicates that small‑scale
maize farms in the area range from1 to 21 hectares, with
an average size of 4.22 hectares. The signiϐicant stan‑
dard deviation of 3.2 hectares reϐlects the ranges within
which most of the small‑scale land sizes in the area are
concentrated.

Table 5 provides an overview of the socio‑
economic characteristics of small‑scale maize farmers
in the Greater Giyani Local Municipality. The data in
Table 5 highlights a majority female participation in
farming (60.8%), with male farmers constituting 39.2%.
Marital status indicates that most farmers are married
(64.6%), while smaller percentages are single (16.2%),
widowed (16.9%), and divorced (2.3%).

Regarding education, 39.2% of farmers have no for‑
mal education, while 29.2% and 25.4% have secondary
and tertiary education, respectively. A small percent‑
age (6.2%) has completed primary education. Employ‑
ment status shows that 75.4% of farmers are unem‑
ployed, with the remaining 24.6% employed. Themajor‑
ity of farmers earn less thanR2500permonth, with 50%
of them having an income between R1500 and R2500,
while 16.2% earn more than R5000.

Access to extension services is limited, with 63.1%
of farmers lacking access. A signiϐicant proportion
(71.5%) also lacks access to credit, while only 28.5% can
obtain it. Slightly more than half of the farmers (53%)
have received agricultural training. Farming experience
varies, with 63.8% having more than ϐive years of expe‑
rience, while a small number (6.2%) have less than two
years. Access to weather forecasts is almost evenly split,
with 51.5% having access and 48.5% without.
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Table 4. Frequency table for continuous variables of small‑scale maize farmers.

Variables Range Minimum Maximum Mean Std. Deviation

Age 62 23 85 57 17
Household size 9 1 10 5 1.8

Farm size 21 1 21 4.22 3.2
Source: Own survey (2024).

3.2. Results on Small‑Scale Maize Farmers
Perception on the Application of Cli‑
mate Change Adaptation Strategies in
the Study Area

The Likert scale results presented in Table 6 pro‑
vide the context on the farmers perceptions towards the
application of climate change adaptation strategies. The
study is based on responses to ϐive statements, ranging
from Strongly Disagree (SD) to Strongly Agree (SA). The
mean scores and standard deviations for each statement
indicate whether farmers’ perceptions are typically pos‑
itive or negative.

Most small‑scale maize farmers (a combined
79.2%) agreed and strongly agreed that climate change
adaptation strategies are necessary for the long‑term
sustainability of their farms as indicated in Table 6. The
high mean score of 3.98 suggested a strong positive per‑
ception, implying thatmost farmers saw the relevance of
these strategies inmaintaining their agricultural activity.
Despite this awareness, farmers faced substantial chal‑
lenges such as a lack of cash, limited access to ϐinancing,
and insufϐicient government help such as extension ser‑
vices, all of which hampered their capacity to properly
execute these critical strategies.

A large percentage of farmers (74.6%) indicated
theirwillingness to adopt and implement climate change
adaptation strategies on their farms. The mean score of
3.76 represented a positive perception, indicating that
most farmers were willing to incorporate these ideas
into their farming practices. Nonetheless, their will‑
ingness was frequently tempered by fundamental con‑
straints such as ϐinancial limits and a lack of comprehen‑
sive government backing, which limited their ability to
carry out what they intended.

The ϐindings show a lack of conϐidence among
small‑scale maize farmers in their knowledge of cli‑
mate change adaptation strategies, with a combined

79.3% strongly disagreeing and disagreeing with this
statement. The low mean score of 1.93 suggested a
negative perception, implying that many small‑scale
maize farmers were not well‑informed about various
strategies that may be used on their farm. This knowl‑
edge gap constituted a substantial hurdle, whichwas fre‑
quently worsened by insufϐicient training programmes
and limited access to extension services, impeding effec‑
tive adaptation.

A signiϐicant majority of farmers (56.9%) stated
that climate change adaptation strategies were effective
inmitigating the effects of climate change on their farms.
The average score of 3.48 suggested a positive percep‑
tion, indicating conϐidence in the effectiveness of these
strategies. However, the execution of these effective so‑
lutions was sometimes delayed by considerable obsta‑
cles such as a lack of ϐinancial resources, limited access
to ϐinancing, and insufϐicient government support, in‑
cluding extension services and agricultural training.

The replies expressed varying opinions on the prac‑
ticality and feasibility of implementing climate change
adaptation techniques. Although a combined 51.5%
of farmers agreed and strongly agreed, an impressive
36.1% disagreed or strongly disagreed. The mean score
of 3.13 was slightly below the threshold for a positive
perception, reϐlecting general doubt regarding the prac‑
ticality of these strategies on their farms. Therefore, in
summary the results indicate that 55.1% of small‑scale
maize farmers in the Greater Giyani Local Municipality
hold a positive perception towards the application of cli‑
mate change adaptation strategies, while 33.2% have a
negative perception.

Table 7 highlights the various adaptation strate‑
gies employed by small‑scale maize farmers in the
Greater Giyani Local Municipality to combat climate
change. The most frequently used strategy was crop
diversiϐication, with 32.4% of farmers employing this
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Table 5. Socio‑economic characteristics of small‑scale maize farmers.

Variables Outcome Frequency Percentage

Gender Female
Male

79
51

60.8
39.2

Marital status
Single
Married
Divorced
Widowed

21
84
3
22

16.2
64.6
2.3
16.9

Employment status Employed
Unemployed

32
98

24.6
75.4

Level of education
No formal education
Primary level
Secondary level
Tertiary level

51
8
38
33

39.2
6.2
29.2
25.4

Farmer’s income

At most R1500
Between R1500 and R2500 both inclusive
Between R2500 and R3500 inclusive
Between R3500 and R5000 inclusive
Above R5000

21
65
12
11
21

16.2
50
9.9
8.5
16.2

Access to extension services Yes
No

48
82

36.9
63.1

Access to credit Yes
No

37
93

28.5
71.5

Agricultural training Yes
No

69
61

53
47

Farming Experience
Less than 2 years 8 6.2
Between 2 and 3 years 18 13.8
Between 4 and 5 years 21 16.2
Above 5 years 83 63.8

Access to weather forecast information Yes
No

67
63

51.5
48.5

Source: Own survey (2024).

method to reduce the risk of total crop failure and en‑
hance food security. According to Ndlheve, Nakin and
Longo‑Mbenza [5], farmerswho produce a range of crops
reduce the danger of total crop failure due to poor cli‑
matic circumstances, hence improving food security and
distributing risk, this strategy also promotes sustainable
farming practices by preserving soil health. Changing
planting times is another critical strategy adopted by
19.4% of farmers, enabling them to align agricultural ac‑
tivitieswith shiftingweather patterns for improved crop
yields. The changing planting time enabled better inte‑
gration of crop growth with favourable meteorological
conditions, resulting in enhanced production, Heino [27].

Efϐicientwatermanagement practices, such as rain‑

water harvesting and water storage facilities, are used
by 12.6% of farmers to ensure adequate water supply
during droughts as indicated in Table 7. According to
Woetzel, Pinner and Samandari [28], mulching and the
creation of small dams or ponds signiϐicantly increased
water availability. Improved irrigation practices, includ‑
ing drip and sprinkler systems, are employed by 14.6%
of farmers to maximize water use efϐiciency and crop
yield. Encouraging the use of new irrigation systems
and providing appropriate training enabled farmers to
make the best use of available water resources. This
method reduced water waste while ensuring that crops
received enough water to thrive optimally, FAO [29] and
World Bank [3].
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Table 6. Likert scale results.

Statements Rating Mean Score σ DecisionSD 1 D 2 U 3 A 4 SA 5

1. I believe that climate change adaptation
strategies are necessary for the long‑term
sustainability of my farm

3
(2.3)

14
(10.8)

10
(7.7)

58
(44.6)

45
(34.6)

3.98 1.03 Positive
perception

2. I am willing to adopt and implement climate
change adaptation strategies on my farm

2
(1.5)

19
(14.6)

12
(9.2)

72
(55.4)

25
(19.2)

3.76 0.98 Positive
perception

3. I feel knowledgeable about the different
climate change adaptation strategies that can
be applied on my farm

60
(46.2)

43
(33.1)

10
(7.7)

10
(7.7)

7
(5.4)

1.93 1.16 Negative
perception

4. I perceive climate change adaptation
strategies to be effective in mitigating the
impact of climate change on my farm

2
(1.5)

26
(20)

28
(21.5)

56
(43.1)

18
(13.8)

3.48 1.01 Positive
perception

5. I believe that climate change adaptation
strategies are practical and feasible to
implement on my farm

16
(12.3)

31
(23.8)

16
(12.3)

54
(41.5)

10
(10)

3.13 1.24 Negative
perception

Source: Survey data (2024).
Note: N=130, SD = Strongly disagree, D = Disagree, U = Uncertain, A = Agree, and SA = Strongly agree. Decision: weighted average = 16.28/5 = 3.26, therefore the
decision will be Positive perception if the mean score is ≥3.26, then negative perception if the mean score is < 3.26.

Table 7. Adaptation strategies adopted by small‑scale maize farmers in the study area.

Adaptation Strategies Adopted
by Farmers in Study Area

Number of Times Mentioned by
Farmers

Percentage (%)

Crop diversiϐication 100 32.4
Change planting time 60 19.4
Water management 39 12.6

Improved irrigation practices 46 14.6
Use climate resilient crop varieties 33 10.7

Adjust farming practice 10 3.2
Other adaptation strategies 22 7.1

Source: Own survey (2024).

Additionally, 10.7% of farmers use climate‑
resilient crop varieties designed to withstand extreme
weather conditions, for example, TELA® Bt maize,
which is genetically modiϐied maize hybrids. The major‑
ity of small‑scale maize farmers indicated that they are
not aware of such maize seeds that can withstand harsh
weather conditions. This lack of awareness has impeded
thewidespread adoption of these climate‑resilient crops.
Adjusting farming practices, such as altering plant spac‑
ing and pest control strategies, is adopted by 3.2% of
farmers to address climate‑related challenges. Other
strategies, utilized by 7.1%of farmers, includemulching,
composting, andorganicmanure application tomaintain
soil fertility andmoisture. Despite these efforts, farmers
face signiϐicant challenges in implementing these strate‑
gies effectively due to a lack of funding, limited access to

ϐinancing,minimal government support, and inadequate
infrastructure.

4. Results on Factors Inϐluencing
the Small‑Scale Maize Farmers
Perception on the Application
of Climate Change Adaptation
Strategies in the Study Area
The Omnibus Tests ofmodel coefϐicients were used

to assess the ϐitness of the binary logistic regression
model. As presented in Table 8 the Chi‑square statis‑
tic was used to conduct the assessment, and the result
was a value of 66.418 with a p‑value less than 0.005.
These ϐindings show a highly signiϐicant association be‑
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tween the dependent variable and the collection of inde‑
pendent variables in the ϐinal model, as opposed to the
null model, which lacks any predictors. The high Chi‑
square value, together with the extremely low p‑value,
highlights the model’s usefulness in explaining the vari‑
ability in the dependent variable, validating the predic‑
tors’ robustness and statistical signiϐicance.

Table 8. Omnibus tests of model coefϐicients results.

Omnibus Tests of Model Coefϐicients

Chi‑square df Sig.
Step 66.418 15 <0.001
Block 66.418 15 <0.001
Model 66.418 15 <0.001

Source: SPSS and survey data (2024).

The Model Summary uses pseudo‑R‑square statis‑
tics to assess the performance of the binary logistic re‑
gression model in explaining variation in the dependent
variable. In this analysis, the Cox & Snell R‑square is
0.40, whereas the Nagelkerke R‑square is 0.548. Al‑
though “Pseudo” implies that these R‑square values are
not precise measurements of explained variance, they
are a good approximation. Speciϐically, Nagelkerke’s R‑
square of 0.548 indicates that the independent variables
in the model account for approximately 54.8% of the cri‑
terion variable’s variance as indicated in Table 9. This
result suggests that the binary logistic regression model
has strong explanatory power, demonstrating that the
independent variables together explain a signiϐicant per‑
centage of the variability in the dependent variable and
validating the model’s efϐiciency in capturing signiϐicant
correlations between the independent factors and the
dependent variable.

Table 10 summarizes the binary regression results
that investigate the factors inϐluencing small‑scalemaize
farmers’ perceptions regarding the application of cli‑
mate change adaptation strategies.

4.1. Signiϐicant Variables

4.1.1. Marital Status of Small‑Scale Maize
Farmers

The marital status of small‑scale maize farmers is
marginally signiϐicant at the 10% level (p = 0.06), with
a negative coefϐicient (B = –0.863). This indicates that

being married, divorced, or widowed decreases the like‑
lihood of perceiving the importance of the application of
climate change adaptation strategies when compared to
single farmers. The odds ratio (Exp(B) = 0.422) showed
that these groups are 57.8% less likely to have a posi‑
tive perception than single farmers. The study by Haque,
Kumar and Bhullar [23] found that marital status signif‑
icantly inϐluences farmers’ perceptions and adaptation
to climate change, highlighting the constraints faced by
married individuals compared to their single counter‑
parts. Similar ϐindings by Saguye [30] suggest that mar‑
ital status had a marginally signiϐicant negative impact
on farmers’ perceptions of climate change adaptation
strategies implying that marriage may lessen farmers’
perceptions of the need to adapt to climate change.
4.1.2. Employment Status of Small‑Scale

Maize Farmers
The employment status of small‑scale maize farm‑

ers is statistically signiϐicant at the 5% level (p = 0.017),
with a negative coefϐicient (B = –2.364). This indicates
that being unemployed signiϐicantly reduces the like‑
lihood of perceiving the essence of the application of
climate change adaptation strategies. The odds ratio
(Exp(B) = 0.094) revealed that small‑scale maize farm‑
ers in these employment categories are 90.6% less likely
to have a positive perception compared to employed
farmers. This is most likely because unemployment
causes ϐinancial uncertainty, restricting farmers’ ability
to invest in and implement climate change adaptation
strategies. This is consistent with the South African
National Climate Change adaptation strategy’s ϐindings,
which emphasise the need for stable employment con‑
ditions to foster positive perceptions and engagement
with adaptation strategies. It highlights how ϐinancial
constraints can impede effective adaptation efforts [31].
4.1.3. Access to Weather Forecast

Access and use of weather forecast information
is an important adaptation strategy for maize farmers.
Farmers that use weather forecasting information can
make more informed decisions regarding planting, har‑
vesting, and other farm management activities [2]. Ac‑
cording to Hewitt and Moufouma‑Okia [32], climate infor‑
mation, including observations and monitoring of the
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Table 9. Model summary results.

Model Summary

Step –2 Log likelihood Cox & Snell R Square Nagelkerke R Square
1 103.700a 0.40 0.548

Source: SPSS and survey data (2024).

Table 10. Binary regression results on factors inϐluencing the small‑scalemaize farmers perception on the application of climate
change adaptation strategies.

Explanatory Variables B S.E. Wald Sig. Exp(B)

Constant –2.244 2.158 1.082 0.298 0.106
Age –0.005 0.029 0.037 0.847 0.995
Gender –0.111 0.536 0.043 0.836 0.895
Marital status –0.863 0.458 3.551 0.06* 0.422
Household size –0.088 0.168 0.271 0.603 0.916
Employment status –2.364 0.987 5.736 0.017** 0.094
Level of education –0.211 0.298 0.501 0.479 0.81
Farmer’s income 0.262 0.299 0.767 0.381 1.3
Access to extension services 0.286 0.712 0.161 0.688 1.331
Farm size in hectares –0.04 0.088 0.204 0.651 0.961
Agricultural training 0.585 0.79 0.548 0.459 1.795
Farming experience 0.378 0.253 2.226 0.136 1.459
Climate change awareness 0.751 0.785 0.915 0.339 2.12
Access to weather forecast information 3.092 1.099 7.911 0.005*** 22.021
Farmers cooperatives 1.452 0.669 4.711 0.03** 0.234

Note: ***, **, * are signiϐicant levels at 1%, 5%, and 10%, respectively.
Source: SPSS and survey data (2024).

climate system, is critical for developing reliable short‑
term weather forecasts on daily, monthly, and seasonal
timescales. The ϐindings of the study showed that access
to weather forecasts is highly signiϐicant at the 1% level
(p = 0.005), with a positive coefϐicient (B = 3.092). This
indicates that having access to weather forecasts greatly
increases the likelihood of perceiving the importance of
the application of climate change adaptation strategies.
The odds ratio (Exp(B) = 22.021) suggests that farmers
with access toweather forecasts are 22 timesmore likely
to have a positive perception compared to thosewithout
access.
4.1.4. Access to Farmers Cooperatives

The results indicated that access to farmer cooper‑
atives is statistically signiϐicant at the 5% level (p = 0.03),
with a positive coefϐicient (B = 1.452). This suggests
that being a member of a farmer cooperative increases
the likelihood of perceiving the application of climate
change adaptation strategies. The odds ratio (Exp(B) =
4.27) revealed that cooperative members are 4.27 times

more likely to have a positive perception compared to
non‑members. Access to farmers’ cooperatives is criti‑
cal for small‑scale maize farmers because they provide
a forum for sharing resources, support, and information
on climate change adaptation strategies. Cooperatives’
shared resources and collective efforts can create an un‑
derstanding of urgency and raise perception about indi‑
vidual adaptation actions. These ϐindings are consistent
with previous research [33], which suggests that coopera‑
tive membership improves access to information and re‑
sources for adaptation, emphasising cooperatives’ role
in fostering climate adaptation among farmers [34].

4.2. Insigniϐicant Variables

The binary logistic regression model results
demonstrate that various explanatory variables were
found to have no signiϐicant inϐluence on small‑scale
maize farmers’ perceptions of the application of climate
change adaptation strategies. These insigniϐicant vari‑
ables include age, gender, household size, education
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level, farmer income, access to extension services, farm
size in hectares, agricultural training, farming experi‑
ence, and climate change awareness. Although these
variables were not statistically signiϐicant, that does not
make them irrelevant. Rather, this study provides little
evidence to substantiate their impact on farmers’ per‑
ception of the application of climate change adaptation
strategies in the Greater Giyani Local Municipality.

5. Conclusions and Recommenda‑
tions
The study hypothesized that maize farmers have

a negative perception towards the application of the
climate‑smart approach, and socio‑economic factors
do not inϐluence the perception of small‑scale maize
farmers on the application of climate change adapta‑
tion strategies in the Greater Giyani Local Municipality,
Limpopo Province. The study rejected this hypothesis
and concluded that socio‑economic factors inϐluence the
perception of small‑scale maize farmers on the applica‑
tion of climate change strategies in the study area. Fur‑
thermore, the study revealed that the majority of the
farmers in the study area had a positive perception of
the application of climate change strategies Therefore,
to increase the effectiveness of weather forecast infor‑
mation, expenditures should be made to improve the ac‑
cessibility of locally relevant weather information. Fur‑
thermore, training programs should be created to teach
farmers how to evaluate and apply weather forecasts to
make informed farming decisions, such as planting and
harvesting times.
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