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Abstract. Climate change is a global phenomenon and it af-
fects agricultural productivity worldwide — in developed and
developing countries alike. Climate change events such as high
temperatures, recurrent droughts and erratic rainfall patterns
have led to a significant loss in food production, which mani-
fests itself through crop failure, water stress and human dis-
ease outbreaks. Hence, this paper investigates the factors that
influence the awareness of climate change and the choice of
climate change adaptation strategies among emerging farmers
and households in Libode, Eastern Cape Province, South Af-
rica. Farming is the main activity practised in Libode. Primary
data on several demographic, socioeconomic and biophysical
variables were collected from 120 smallholder crop farmers.
Binary logistic regression was used to estimate the factors
influencing the farmers’ awareness and a multinomial logis-
tic regression was used to estimate the choice of adaptation
strategies employed by crop farmers. The results showed that
farmers were aware of climate change and adapted to chang-
ing climatic conditions. They also showed that such socioeco-
nomic factors as the number of years of schooling, average
land size, household head’s farming experience and access to
agricultural extension services affect the farmers’ awareness
positively, whereas age affects it negatively. The majority of
farmers have adjusted both their crop and livestock practices
to account for the effects of climate change. Thus, the study
identified crop diversification and agroforestry as the most
promising strategies for enhancing agricultural productiv-
ity for crop farmers, the environment and future generations.
The government should develop policies aimed at spreading
and improving awareness of climate change among farmers
through educational workshops and training sessions through-
out the country. Farmers are encouraged to form such groups

as co-operatives and farm organisations to serve as platforms
for sharing knowledge on indigenous farming practices (like
mixed cropping, changing planting dates) to ensure effective
climate change adaptation.

Keywords: adaptation strategies, awareness, climate change,
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INTRODUCTION

Agriculture is the most imperative sector in Sub-Saha-
ran Africa (SSA), which is also set to be hit the hardest
by climate variability. Climate change is the most se-
rious global environmental challenge today and South
Africa is no exception. There is evidence that climate
change adversely affects agriculture in Sub-Saharan Af-
rica and it has become a crucial challenge and a major
threat to sustainable agricultural production and food
security in many parts of the world. The most visible
impact of climate change can be seen in the seasonal
temperature and rainfall fluctuations, which lead to
changes in planting dates and the scheduling of other
crucial activities that affect household income and the
livelihoods of individual farmers and entire rural com-
munities alike (Okumu, 2013). Currently, the world is
experiencing high average temperatures and low precip-
itation, frequent droughts and scarcity of both ground
and surface water. Smallholder farmers in developing
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countries are vulnerable to a plethora of supply and pro-
duction shocks and constraints and climate change has
made matters even worse. The effects of climate change
are biological, which includes impact on crop yield and
livestock production, as well as the resulting impact on
prices, production and consumption, and consequently,
a drop in per capita calorie consumption and potential
malnutrition. The effects of climate change are becom-
ing more prevalent and will continue to do so, and it is
the developing countries that will pay the highest price
for this because of their over-reliance on low-productiv-
ity rain-fed agricultural production and low adaptive ca-
pacity (Musemwa et al., 2012). Their high vulnerability
is often because such production systems are highly cli-
mate-sensitive, and the farmers’ limited resources make
it impossible for them to resolve this problem without
support.

The agricultural sector (crop and livestock produc-
tion) is considered vulnerable to climate change and
variability. High temperatures, low rainfall, droughts,
floods, disease outbreaks and poor grazing conditions
experienced by many farmers are some of the factors
that cause significant losses in today’s agricultural
production. The problems experienced by farmers are
worsening and are expected to worsen in the future, ef-
fectively resulting in climate change having a major im-
pact on the world economy. This is further exacerbated
by the existing developmental challenges in developing
countries, including endemic poverty, complex govern-
ance and institutional systems, limited access to capi-
tal — including markets, infrastructure and technology —
ecosystem degradation, complex disasters and conflicts.
Therefore, climate change is now recognised as one of
the most serious challenge facing the world, its people
and economy, as well as the environment. As a result of
climate change, a temperature increase of 1°C has been
observed in developing countries in the past century,
which is faster than the global average (IPCC, 2001).

Climate change manifests itself through increasing
weather variation, including wind, temperature and pre-
cipitation fluctuations. According to IPCC (2007), cli-
mate change continues to progress and is expected to
aggravate further in the coming decades. Since 1950,
the number of warm days and nights has increased and
it is projected that the length, frequency, and intensity
of heatwaves will increase in the case of most land ar-
eas (Ali and Erenstein, 2017). Field et al. (2012) deter-
mined that climate change has resulted in changes in the
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precipitation patterns, timing and intensity. The number
of heavy precipitation events has increased but with
strong regional variations being present (Field et al.,
2012). Temperature increases and precipitation changes
alter water availability and put stress on crops, resulting
in reduced crop yield and income, as well as poverty.
Abnormal disasters have increased from 125 per year in
1980 to 400-500 in 2008 all around the globe.

The world experiences fluctuating climatic con-
ditions and increasingly extreme temperatures, with
floods being much more common even with a consid-
erable decrease in rainfall; similarly, droughts have be-
come much more frequent as well. Apart from flooding
and high temperatures, drought, pests and diseases also
cause significant losses for farmers, which increases
poverty and malnutrition in Libode. Unless appropriate
adaptation measures are developed and taken, climate
variability is bound to impact farmers and decrease agri-
cultural production, as well as efforts to achieve sustain-
able agricultural production and food security, which are
part of the Sustainable Development Goals. Adapting to
climate variability requires that farmers be made aware
that the climate has changed and identify any necessary
adaptations to be implemented. To reduce the potential
adverse effects of climate change, including the direct
and indirect impact of climate variability on the agro-
food system, both populations and economic systems
must adapt accordingly to the future climate conditions.
According to Maharjan et al. (2011), developing climate
variability adaptation strategies requires farmers to be
well-informed, as their ability to adapt and cope with
climate change largely depends on their skills, knowl-
edge and experience, as well as other socioeconomic
factors.

However, the livelihoods of most smallholder farm-
ers in Sub-Saharan Africa depend on smallholder farm-
ing activities, which are a major source of food security
and resilience (Garcia de Jalon et al., 2018). Agricultural
production is characterised by low crop yield due to pro-
longed drought, heatwaves, high temperature and varia-
ble precipitation, and as such, Africa’s smallholder crop
production is low while food insecurity remains high.
Some studies discovered that all respondents examined
in Africa have observed many changes in the overall cli-
mate pattern. Studies on climate change have also been
conducted in South Africa. Scholars have determined
that climate changes have adversely affected agricul-
tural production and both prices and infrastructure will
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Fig. 1. The map showing NLM

Source: Eastern Cape Socioeconomic Consultative Council, 2017.

change as a result, limiting the quality and amount of
food produced. This is because South Africa has been
experiencing increased drought due to the increased
temperature and reduced rainfall since 2010. It has
also been experiencing other issues caused by climate
change, including changes in soil quality and moisture,
crop resilience, timing/length of growing seasons, as
well as crop and livestock yield, which significantly
contributed to the decline in South Africa’s agricultural
productivity and its agricultural economy. Chersich et
al. (2019) noted that the world will continue to experi-
ence the adverse effects of climate change due to high
temperatures, which have resulted in diseases affecting
crop and livestock farming being much more prevalent.
While climate mitigation efforts — especially limiting
fossil fuel power production — have garnered much at-
tention, the focus is shifting towards more direct and
shorter-term actions to counter the impact of climate
change. This has resulted in the adaptation of measures
aimed at mitigating the impact of climate change and
enhancing agricultural productivity. Hence, it is impera-
tive to understand both adaptation strategies and factors
influencing the adoption of climate change mitigation
strategies as ways of combating climate change. This
study was conducted to explore and investigate the
farmers’ awareness and choice of climate change adap-
tation strategies in Libode, Eastern Cape Province.

www.jard.edu.pl

The paper is structured as follows: introduction, meth-
odology, results and conclusion with policy implications.

METHODOLOGY

Study area

The study was conducted in rural areas of the Nyandeni
Local Municipality. The Nyandeni Local Municipality
lies within the O.R. Tambo District Municipality situat-
ed in the eastern part of the Transkei region of the East-
ern Cape Province. Nyandeni consists of the two former
magisterial districts of Libode and Nggqeleni. The esti-
mated population of this area is 313,000 people.

This area was selected to examine the perception and
choice of climate change adaptation strategies among
crop farmers. It has been discovered that the share of
crop farming in this area is decreasing due to persistent
droughts and changing climate conditions, with many
people living in poverty as a result (ECSCC, 2017).
Furthermore, since many people relied on farming for
their livelihoods, employment is relatively scarce in
the Nyandeni Local Municipality IDP (2015-2016) in-
dicates that there were 21,754 people employed in all
of Nyandeni. 14,919 of them (67%) were employed in
the formal and 6,835 (28%) in the informal sector, with
less than 5% of them being employed and involved in
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agriculture. The municipal area is generally considered
to have a high average rainfall, which is estimated to
exceed 700 mm annually. Minimal temperatures range
from 8.9°C in the high-lying north-western areas to
15.3°C along the coastline while maximum tempera-
tures range from 22.8°C along the coast to 23.8°C in-
land. Such moderate climatic conditions provide fa-
vourable conditions for agricultural development. As
a result, Nyandeni relies on crop and livestock produc-
tion, as well as tourism for its income. Nonetheless, the
area’s agricultural potential is hindered by the steep ter-
rain and changing climatic conditions.

Sampling procedure and sample size

The study used both quantitative and qualitative re-
search. For data collection, three villages in Libode
were selected based on their agricultural production (to-
tal crop yield). This criterion was used because the pur-
pose of the study was to examine the farmers’ awareness
and choice of climate change adaptation strategies. The
sampling was carried out by grouping the smallholder
farmer population from the three villages in Libode into
strata. A random sampling technique was then used to
select a specific number of individual farmers from each
stratum. The villages analysed were Nyandeni, Mam-
pondomiseni and Qanqu. The population of interest con-
sisted of smallholder farmers from these municipalities;
smallholder farmers were also the sampling units. The
respondents from each village were randomly selected
according to their agricultural production and availabil-
ity in such a way as to ensure balanced coverage of the
farmer socioeconomic diversity in the study area. Ran-
dom sampling was then used to select 40 smallholder
farmers from the 3 villages that were actively involved
in farming in Libode. The study sample size was 120
smallholder crop farmers.

Data collection

This study employed both qualitative and quantitative
data collection methods. The qualitative data was col-
lected at the community level through observations,
focus group discussions and key informant interviews.
The focus group discussions for this study were held
with separate groups of the elderly, youth and women
from each village, comprising 6-10 individuals per
group. Primary data was used in data collection. The
study made use of structured questionnaires to gather
data from farmers. The structured questionnaire was
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first pre-tested and explained to the interviewees with
the help of highly skilled enumerators fluent in the lo-
cal language (IsiXhosa). At last, the final version of the
questionnaire was completed by the farm head — and in
case of their absence — by the oldest household member.
The structured questionnaire included questions on the
farmers’ demographic characteristics, farming practices
utilised, climate change knowledge, effects of climate
change, choice of adaptation strategies, and lastly, fac-
tors influencing adaptation strategies. The data on the
farmers’ level of awareness was determined based on
whether the farmer knew about climate change and ex-
perienced changes in his or her farming practices due
to weather fluctuations and other effects on agricultural
production.

Data analysis

The data collected were coded, cleaned, captured, and
analysed using the statistical package for social sciences
(SPSS), version 24, and STATA 15. A multicollinearity
analysis was employed to remove variables that were
correlated with each other from the list of variables ob-
tained from the questionnaires, after which binary lo-
gistic regression model (BLRM) was used to determine
if a rural household farmer is aware of climate change
or not. The study used descriptive analysis to examine
socioeconomic characteristics and impact on farming.
A binary logistic model was used to measure the farm-
ers’ level of awareness of climate change and a mul-
tinomial logit model was used to estimate the factors
influencing the choice of adaptation strategies employed
by them.

Descriptive data analysis

In this study, descriptive statistics were used to analyse
demographic and socioeconomic data, which were then
summarised and presented using descriptive statistics
such as frequency, percentage, graphs, figures and tables.

Binary regression model

The study used a binary logistic model to analyse factors
that influence the farmers’ awareness of climate change.
Binary logistic regression is a type of regression analy-
sis where the dependent variable is a dummy variable
(coded 0, 1). The logistic regression model is simply
a non-linear transformation of the linear regression. The
logistic distribution is an S-shaped distribution function
(cumulative density function), which is similar to the
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standard normal distribution and constrains the estimat-
ed probabilities to lie between 0 and 1. Binary logistic
regression is a multivariate technique used to study the
relationship between a dichotomous dependent variable
and one or more independent variables (Molla-Bauza
et al., 2005). A dichotomous variable is a variable that
takes only two values, 1 and 0 correspondingly. This
is based on the assumption that Y is a binary response
(dependent) variable, and X (X1, X2......Xk) is a set of
independent or explanatory variables which could be
discrete, continuous, or a combination. The dependent
variable was coded as 0 if the farmer was not aware of
climate change and 1 if otherwise. According to Greene
(2002), the logit model is as follows:

Let:
Y, =1 (Aware of climate change) )
Y, =0 (Unaware of climate change) 2
X=x+ 2+ x5+ x,+ 25+ x6+x7 T x, (3)

where: X could signify the household head’s gender (x1),
household head’s age (x2), farming being a major source
of income (xs), farm type (x4), farming experience (xs),
farm size (x,), years of schooling (x,), climate infor-
mation and forecast (xg), access to extension services
(xg)...... Xx. Assuming that climate change awareness is
a function of xi...xx, the initial model is as follows:

I1.
it I7. = L 4
Log it 17, log[ —Hi] “)
=py + X Q)
=By + BiXo + BiXi (6)

The logistic regression model can be expressed as:

Log itHl:log( 1,

I—IiYJ =PothiX, ™

17 = exp(By+ X)) (8)
1+exP(ﬁo+ﬁ1X1)
or
Y=a+By+ X +BXo+ X+ X+ ... pXi+e (9)

where:
variable £ — is called the error term or disturbance.
It is deemed ,,noise” that reflects other factors
that influence climate change awareness. It
captures factors other than x affecting y.
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Y — dependent variable

Xi1— independent variables

S — regression coefficients

The logistic regression analysis model assumes that

the outcome variable, Y, is categorical (e.g., dichoto-
mous) taking on values of 1 (i.e., yes) and 0 (i.e., no).
Hypothetically, the proportion of cases for which ¥'=1
among the population is defined as p = P (Y'=1). Then,
the proportion of cases for which Y=0is 1 —p=P (¥'=
0). In the absence of other information we can estimate
p by the sample proportion of cases for which ¥ = 1.
However, in the regression context, it is assumed that
there exists a set of predictor variables, x:...xx, that are
related to Y, which provide additional information for
predicting Y.

Logit (Pi) = In(Pi/ 1 — Pi) = a+ B.X, + ... BX, + Ut (10)

where:

In (Pi / 1-Pi) — log it for the farmers’ awareness

choices (Yes or No)

Pi— aware of climate change

1 — Pi— unaware of climate change

S — coefficient

X1 = covariates

Ut = error term

When the variables are included in the model, the

model is as follows:

Logit (Pi/ 1 —Pi)=a+ X, + fX, + foX; +

+ X, + P X5+ ... X+ Ut (10)

Multinomial logit model

Multinomial logit regression was used to estimate the
factors influencing adaptation strategies employed by
smallholder crop farmers to mitigate climate variability.
The model was also used afterwards because it enables
the analysis of decisions across more than two groups
in the dependent variable, making it possible to deter-
mine choice probabilities for different strategies. Fur-
thermore, MNL is simpler to compute compared to mul-
tinomial probit, which poses a challenge when it comes
to computing multivariate normal probabilities for any
dimensionality above two (Mutura et al., 2015). In this
study, it was theorised that smallholder crop farmers are
faced with more than two choices when adapting to cli-
mate variability. It is assumed that such decisions are
made based on which option maximises utility, subject
to technical, institutional and socioeconomic constraints.
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The MNL model used in this study was adopted from
Gujarati and Porter (2010) and is represented as follows:

1

where:
Pi — represents the probability
The above equation (12) is written as follows (equa-
tion 13) for a better explanation

1 e’

1+e?  1+¢°

Pi= (13)

where
2= p + BXi
z; ranges from —oo to +oo
Piranges between 0 and 1 and is nonlinearly related
to z;
The first equation is linearized, as shown below
(equation 14):

1-Pi= ! (14)
1+
Therefore, it can be written as follows:
) + e
pi _lte e (15)

l-p;, +e™

Taking the natural log (of equation 16) yields the
following:

]A=mElLJ=L=BfH%Xi (16)

1-p;
For estimation purposes, equation (17) is written as
follows:

)

uzm(“

J=B1 +B,X; tu,
1=p;

um(pf
1=p;
P, — probability of adapting to climate variability
1 — P, — probability of not adapting to climate vari-
ability
X, — independent variables
B; — parameters to by estimated
u; = error term

In this model, the choice of adaptation strategies
represents the dependent variable in which non-adapt-
ing measures have been set as the reference category.

j = logit for adaptation strategy choice
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Adaptation strategy choice describes the decision to
adapt to climate change or not, as well as the different
adaptation strategies (crop rotation, changing the plant-
ing dates 2, irrigation 3, using improved crop varieties 4,
crop diversification 5, mixed cropping 6) used by small-
holder farmers to adapt their crops to climate variability.
In that respect, (1 — P,) represents the probability of not
adapting to climate variability and Pi represents either
adapting to climate variability or not. In other words, the
model was used to assess the odds of adapting to climate
variability vs. not adapting to climate variability.

RESULTS AND DISCUSSIONS

Socioeconomic characteristics of farm heads
The study revealed that most smallholder crop farm-
ers were females — at 60% — with an average age of 60
years of age and household size of 6 persons. This is in
line with the findings of Ubisi (2016), who stated that
farming is mostly practised by women, majority of them
being elderly women, as younger farmers turned to part-
time farming while focusing primarily on their day-to-
day jobs in other sectors. The study results also indicate
that a typical household head spent 10 years at school,
which means they are literate and able to interpret farm-
ing information, as well as capable of using new tech-
nology. The majority of respondents in the study area
were landowners (67%) — which is helpful in terms of
tenure rights — with a farm area of 6-9 ha available for
vegetable farming. Most respondents have 11 years of
farming experience and 80% of farmers are members
of farmer organisations. The main farming activity was
crop production (65%) while the remaining percentage
is split between livestock and mixed farming, at 18.7%
and 8.3%. 89% of farmers in the study area have access
to extension services and take advantage of extension
services (support and advice, capacity building, train-
ing, farmer field schools). Farmers in the study area lack
access to credit, with only 8.3% having such access,
and the majority of them depend on social grants for
farming.

Climate change awareness among
smallholder farmers

The study results revealed that about 94% of farmers are
aware of climate variability in the study area and have
noticed changes in climatic conditions. These results are
in line with the findings of Fadina and Barjolle (2017)
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and Gandure et al. (2012), who stated that most farmers
have noticed changes in climatic conditions due to in-
creased temperatures and decreased rainfall. The results
also show that about 90 % of respondents perceived an
increase in temperature while 94% of them perceived
a decrease in precipitation over the years. Accordingly,
96% of the farmers sampled perceived an increase in
the frequency of drought. This implies that all farmers
in the study area noticed the climate changes and that
these changes adversely affect agricultural productiv-
ity — as shown in Table 1 below.

Table 1. Impact of climate change and variability on agricul-
tural productivity

Description In.c.reasing Dec.reasing
(positive effect) (negative effect)
Crop production 28,.9 71.1
Crop diseases 81.7 18.3
Prevalence of insects 78.7 21.3

and pests

Source: own elaboration.

Table 1 shows that climate change affects agricul-
tural productivity in such a way that agricultural produc-
tion productivity is slowly decreasing. Previous studies
have found that climate change has consequences, and
regardless of whether they are positive or negative,
farmers in the Eastern Cape Province have experienced
its effects and the way they affect their agricultural pro-
ductivity. Table 1 above shows a small percentage of
farmers who have benefited from climate change. Few
farmers have experienced an increase in their crop pro-
duction (28.9%) while most of them experienced a de-
crease in agricultural productivity (71.9%). The major-
ity of respondents — 81.7% — experienced an increase in
crop diseases, which have affected agricultural produc-
tivity as well. 78.7% of respondents have also noticed
a widespread presence of insects and pests, which fur-
ther limits agricultural productivity.

Factors influencing the farmers’ awareness

of climate change

The study results have shown that farmers have noticed
changes in temperature and rainfall patterns, both of
which have adversely affected their crop production.
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Table 2. Factors influencing the farmers’ awareness of climate
change

Awareness Coefficient Marginal P>z
effects

Age —0.0521 —0.6592 0.006***
Years of schooling 0.0897 0.8286 0.021**
Farming experience 0.0496 0.6600 0.009***
Occupation 0.0276 0.3406 0.017**
Land Size 0.0511 0.4071 0.002%**
Access to extension 0.0996 0.2561 0.037%*
agents and services
Constant 0.0026 0.8276 0.001***
LR chi*(11) 229.36
Prob > chi? 0.0000***
Pseudo R? 0.8444
Observations 120

**% % and * represents significant levels of 1%, 5% and 10%
respectively.
Source: own elaboration.

Its decrease had a major impact on the region’s food se-
curity, reducing food availability for many rural people
whose livelihoods depend on farming.

Household head age: the findings were in line with
those expected a priori. The variable was strongly sig-
nificant at a 1 per cent significance level. The negative
coefficient for the farmers’ age implies an inverse pro-
portional relationship with climate change awareness.
The negative coefficient suggests that elderly people
tend not to perceive more climate change-related infor-
mation when compared to younger farmers. Based on
the results, a 1% increase in the farmers’ age will induce
a 0.0521% decrease in climate change awareness. This
means that younger people are more aware of climate
change than older people. This is because younger farm-
ers utilise technology much more frequently than older
ones.

Farming experience: the variable was strongly statis-
tically significant at a 1 per cent level. This means that
there is a high probability of experienced farmers being
aware of climate change and variability. This implies that
a 1% increase in the farmers’ farming experience will
induce a 0.0496% increase in their awareness of climate
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change and variability. This also means that experi-
enced farmers have a much better knowledge about cli-
matic conditions compared to less experienced farmers.

Occupation: the farmers’ occupation was positive
and statistically significant at a 5% level. This means
that the farmers’ occupation has a positive effect on farm
awareness. It was found to be positive because most of
them are full-time farmers. This implies that an addi-
tional 1% increase in the farming occupation will induce
a 0.0276% increase in climate change awareness. Since
farmers work at their farms full-time, they notice all
changes that affect the latter, such as changes in plant-
ing dates and drought occurrences.

Farm size was found to have a positive influence on
climate change awareness and was statistically signifi-
cant at a 1% level. This means that an additional 1%
increase in the farmers’ land size will induce a 0.0511%
increase in climate change awareness. Extension ser-
vices were also positive and statistically significant for
climate change awareness at a 5% level. This means that
an additional 1% increase in extension services will re-
sult in a 0.0996% increase in climate change awareness.
This is because extension services disseminate climatic
information among farmers, which increases the farm-
ers’ awareness level.

Effects of climate change and variability

on crop production

Table 3 below shows the impact of climate change and
variability on crop farmers in Libode. The effects were
ranked in terms of their severity based on the calcula-
tions from Table 4. The results show that there exists
a relationship between the effects experienced by the
farmers, which is reflected by their ranking.

Table 3. Effects of climate perceived by farmers (n = 120)

Table 3 indicates that farmers have shown that the
persistence of drought and high temperatures has ad-
versely affected farm productivity, as they have expe-
rienced a decline in agricultural production. This has
also reduced their farm income and some farmers did
not even harvest their crops due to their loss. Apart from
the reduced output, smallholder farmers also stated that
there has been a rise in pest and insect attacks on their
farms due to persistent drought while other farms expe-
rienced crop losses due to high temperatures. Farmers
have also suffered a reduction in farm income due to
decreased crop production caused by high temperatures
and low rainfall. They no longer consider farming a vi-
able business because of the changing climatic condi-
tions. Lastly, persistent drought and low rainfall which
prevent crops from taking up nutrients have caused late
crop maturation.

Farmers’ climate variability adaptation
strategies

Farmers have experienced the effects of climate vari-
ability, which have adversely affected their livelihoods.
Since they know they cannot change the situation and
can only cope with the changing climatic conditions,
they decided to adapt to climate variability. Table 4 be-
low shows the percentage of farmers who decided to try
to do so.

The majority of smallholder farmers in the Eastern
Cape Province have made efforts to adapt to climate
change and variability. Table 7 shows that most farmers
(85%) made efforts to adapt to climate change and vari-
ability while only 15% did not. This indicates that most
farmers in the study area are aware of climate change
and have made efforts to adapt to it.

Indicators High (3) Moderate (2) Low (1) WI WAL Ranking
Reduced output 95 3 3 291 291 s
Insect and pest attacks 93 5 5 285 2.85 2nd
Crop loss 72 12 12 264 2.64 4th
Reduced farm income 90 7 4 285 2.85 3
Late crop maturation 69 20 16 248 2.48 5t

Source: own elaboration.
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Table 4. Making efforts to adapt to climate change Table 5. Adaptation strategies employed by crop farmers
Effort Percentage Variable Frequency  Percentage
Yes 85% Adaptation:
No 15% Yes 79 80
No 21 20

Source: own elaboration.

Farmers’ climate change adaptation
strategies and factors influencing their
decision to adapt to climate variability

Based on the above results, farmers regard climate vari-
ability as a threat to farming due to the changes that it
is causing and the effects on crop productivity. Farmers
perceive reduced output, insect and pest attacks, reduced
farm income, crop loss and late crop maturation as the
major effects of climate change. Since crop farming is
the most common farming type in the study area, farm-
ers have developed several strategies to alleviate the
impact of climate variability on crop production. These
strategies vary according to the type and nature of the
problem faced by the given farmer and are related to
climate variability. About 80% of farmers adopted crop
adaptation strategies to mitigate the impact of climate
variability on crop productivity; this is in line with the
findings of Falola and Achem (2017), who argued that
the majority of South Africa’s farmers are adapting to
climate variability. According to their ranking of impor-
tance, the most common strategies to limit the impact
of climate variability included changing planting dates,
crop rotation, using irrigation, planting different crop
varieties, mixed cropping, changing crop variety and
crop diversification.

Factors influencing the farmers’ decisions

to adapt to climate variability

Table 5 below shows the results obtained using the mul-
tinomial logistic model. It also includes the factors that
determined the farmers’ choice to adapt to climate vari-
ability in the study area. They indicate that the model
has a good overall predictive power, as indicated by the
74% prediction. The p-value was strongly significant
at a 1% and 5% level, indicating that the model was
significant with a chi-square likelihood of 155.05. The
coefficient values explain the influence of explanatory
variables on the dependent variable. This shows a strong
explanatory power of the model. The results show that

www.jard.edu.pl

Adaptation strategies employed by farmers

Changing planting dates 25 1
Crop rotation 15.50 2nd
Using irrigation 15.00 3rd
Planting different crop varieties 14.20 4
Mixed cropping 12.50 5t
Changing crop variety 12 6h
Crop diversification 5.8 7h

the significant factors influencing climate change ad-
aptation among the farmers were the household head’s
age, household head’s gender, educational status, mari-
tal status, farming experience, access to credit, access to
resources, access to information, farm size and access to
agricultural extension services.

Age: The farmer’s age coefficient was significant at
1% and negatively related to the probability of a farmer
adopting measures against climate variability. This im-
plies that older farmers are less likely to adapt to the
impact of climate variability compared to younger ones.
This is in line with the results obtained by Falola and
Achem (2017) and Omotesho et al. (2016), who argued
that older farmers are more reluctant to adapt to climate
variability compared to younger farmers due to younger
farmers being more innovative and open to new agricul-
tural practices.

Gender: The farmers’ gender was significant at 5%
and negatively related to the probability of a farmer
adapting to climate change mitigation strategies. This
implies that different genders react differently to such
strategies. This study shows that male farmers are ex-
pected to adapt to climate variability better than female
ones due to their enhanced access to extension services
and agricultural technologies, which may help them to
overcome climate variability much better. These results
are line with the findings of Omotesho et al. (2016), who
found that men adapt to climate changes quicker than
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Table 6. Factors influencing the farmers’ decisions to adapt to climate variability

Changing planting Crop rotation Using irrigation Planting d%fﬂ?rent Mixed cropping Changl.ng crop . C.r op
. dates crop varieties variety diversification

Variable

Coef. Sig. Coef. Sig. Coef. Sig. Coef. Sig. Coef. Sig. Coef. Sig. Coef. Sig.
Age —0.480 0.005*** —0.480 0.003*** —0.480 0.003*** —0.480 0.000*** —0.480 0.001*** —0.480 0.001*** —0.480 0.000%**
Gender 0.952 0.029 0.950 0.029 0.950 0.029 0.950 0.029 0.950 0.029 0.950 0.029 0.950 0.029
Level of 0.560 0.031** 0.560 0.031**  0.560 0.031**  0.560 0.031**  0.560 0.031**  0.560 0.031**  0.560 0.031**
education
Marital 0.209 0.001***  0.209 0.001*** 0.209 0.001*** 0.209 0.001*** 0.209 0.001*** 0.209 0.001*** 0.209 0.001%**
status
Farming 0.326 0.028** 0.326 0.028** 0326 0.028** 0326 0.028** 0326 0.028**  0.326 0.028**  0.326 0.028**
experience
Farm size 0.97 0.028** 0.097 0.028**  0.097 0.028**  0.097 0.028**  0.097 0.028**  0.097 0.028**  0.097 0.028**
Access to 0.165 0.013** 0.165 0.013**  0.165 0.013**  0.165 0.013**  0.165 0.013**  0.165 0.013**  0.165 0.013**
extension
services
Accessto  —0.326 0.007*** —0.326 0.007*** —0.326 0.007*** —0.326 0.007*** —0.326 0.007*** —0.326 0.007*** —0.326 0.007***
credit

LR chi? (8)= 155.05; Prob > chi?> = 0.0000; Pseudo R? 0.74; Log-likelihood —15.6317

Source: own elaboration.

women due to better access to extension services and
agricultural technologies.

Level of education: The study also revealed that the
level of education status was significant and positively
related to the probability of a farmer adapting to climate
variability. This implies that the probability of adapting
to climate change is greater for farmers with better edu-
cation compared to less-educated and illiterate ones.

Farming experience: It was significant at 5% and
positively related to the probability of a farmer adapt-
ing to climate variability. This implies that experienced
farmers might be able to adapt to climate variability bet-
ter, as they are likely to have accumulated vast knowl-
edge about climate variability and developed extensive
skills and ways of withstanding it throughout the years,
which would improve their knowledge on what adapta-
tion strategy they should use, as well as other strategies
that can improve crop productivity. These findings were
in line with those, who suggested that farming experi-
ence has a positive impact on climate variability adapta-
tion among farmers due to their extensive experience
with climate variability and the agronomic practices
that they can use in response. Farm size was significant
and positively related to the probability of adapting to
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climate variability. This implies that the more farm-
ers own smaller farms, the higher the chances of them
adapting to climate variability compared to a situation
where farmers own larger ones.

Access to extension services: was significant at 5%
and positively related to farmers choosing to adapt to
climate variability. This simply implies that farmers
with better access to extension services are more like-
ly to adapt to climate variability because of access to
information about climatic conditions and awareness
of climate variability. This is in line with the findings
of Juana et al. (2013), Sani and Chalchisa (2014) and
Falola and Achem (2017), who stated that farmers with
access to extension services are more likely to be aware
of the changing climatic conditions and are expected to
have better knowledge about various adaptation meas-
ures that can be used to reduce the impact of climate
variability. This increases their chances of using vari-
ous climate variability adaptation strategies compared
to farmers with limited access to extension services.

Access to credit: was significant at a 5% level and
negatively related to the farmer’s probability of adapt-
ing to climate variability. This implies that farmers with
limited access to credit are less likely to adapt to climate
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variability as they lack the funds needed to purchase
farming inputs and other equipment (e.g. improved
seeds, diversifying their crops) — which is a significant
constraint in adapting to it. The lack of funding is the
main constraint in adapting to climate variability for
most farmers in the Eastern Cape Province.

Factors limiting climate change adaptation
among smallholder farmers

Adaptation to climate change in the Eastern Cape Prov-
ince is constrained by many factors. Table 7 shows the
distribution of the respondents on these factors. The
results in the table show that about 45% of the farm-
ers claimed that the lack of information was the main
factor hindering climate change adaptation while 27.3%
of them complained about inappropriate technology and
around 20% said that this was due to financial reasons.
About 8.7% of farmers said that the lack of the neces-
sary farming inputs was the main factor hindering cli-
mate change adaptation. This study revealed that the
lack of adequate information is the main factor hinder-
ing adaptation to climate change.

Table 7. Factors hindering adaptation to climate change

Limiting Factor Percentage (%)

Knowledge 45
Funding 20
Appropriate technology 27.3
The necessary farming inputs 8.7

Source: own elaboration.

CONCLUSION

The findings of this study show that farmers in Libode
are aware of climate variability and have experienced
adverse effects on farming activities, such as decreased
crop output and crop loss. Farmers have experienced
high temperatures, low rainfall patterns and extreme
weather conditions, including drought, which have re-
sulted in decreased agricultural productivity, reduced
farm income, increased insect and pest attacks, crop loss
and late crop maturation. Due to this, farmers made ef-
forts to adapt to climate change and variability but they
only use inexpensive strategies that they are somewhat
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familiar with. Strategies employed by smallholder crop
farmers include changing planting dates, crop rotation,
using irrigation, planting different crop varieties, mixed
cropping, changing crop variety and crop diversifica-
tion. This paper also describes factors that positively
influence the farmers’ choice to adapt to climate vari-
ability in the study area, which include gender, educa-
tional status, farming experience, farm size and access
to agricultural extension services. On the other hand,
such factors as the farmer’s age, access to credit, access
to information and access to resources negatively influ-
ence the farmers’ choice to adapt to climate variability.
The study suggests that there is a strong need to invest
in the education of farmers to improve their knowledge.
Therefore, it is recommended that the above-mentioned
climate change awareness and choice of adaptation
determinants be considered in any local policy aimed
at improving climate change awareness and adapta-
tion among smallholder farmers. Governments should
also include climate change adaptation policies in their
development agendas. Policymakers should use this
study’s findings to better plan their agricultural poli-
cies and consider any relevant climate change adapta-
tion needs. Governments and policymakers alike must
create an empowering environment to support the farm-
ers’ climate variability adaptation practices by increas-
ing access to credit and promoting the use of drought-
tolerant crop varieties. The paper further recommended
improving awareness and scaling up of climate change
adaptation technologies, which require a shared vision
and coordination of all potential stakeholders and pub-
lic-private partnerships. Both public and private sectors
must invest more in providing equitable access to the
means of production and dissemination of technology
levers to increase per-hectare yield for the greatest num-
ber of farmers and the general population possible. The
study also recommended that farmers should be given
access to modern farming technology through govern-
ment subsidies, as well as low-interest credit solutions.
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