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ABSTRACT: Globally, all environmental sectors are threatened by climate change, most especially to the food and agriculture sectors. Pakistan
is a developing country that is most vulnerable to extreme and harsh climatic conditions, especially in Southeast Asia. Climate change has often
adverse effects on Pakistan because it is ofien affected by severe weather conditions. Although, some studies have reported on farmers’perceptiveness
regarding climate change adaptation and mitigation, there is still insufficient awareness among Pakistanis’farmers. Key knowledge is very important
for farmers to overcome the harsh climatic conditions for harvesting and saving crops. 1o bridge this gap, this research discovered the awareness level
of climate change, weather conditions, and related factors among Pakistani farmers. Through a stratified random sampling technique, 500 structured
questionnaires were distributed among the farmers in _four districts of Punjab Pakistan for study analysis. The probit model was used to analyze the
Jfarmer s perception regarding climate change, socio-demographic and economic variables. The findings of this research showed that 75% of farmers
are aware of climate change. Perception of climate change between farmers was directly associated with agriculture experience, farmers’ age, land
ownership status, level of education, information sources, and access to extension. Also, our research showed that farmers’ assessment of adaptive
behavior showed that farmers are actively implementing crop diversification, irrigation, and other adaptation strategies. Results of this study will help
government agencies and policymakers in Pakistan and other regions to develop sustainable adaptation measures in the framework of climate change.
Keywords: climate change, awareness, climatic parameters, perception, adaptation strategies, Pakistan.

Uma avaliacdo da percepcao, consciéncia e adaptacio dos agricultores em relacéio
as mudancas climaticas: um estudo da provincia de Punjab, Paquistio

RESUMO: Globalmente, todos os setores ambientais estdo ameagados pelas mudangas climaticas, principalmente para os setores de alimentos e
agricultura. O Paquistdo é um pais em desenvolvimento mais vulneravel a condigdes climaticas extremas e adversas, especialmente no sudeste da
Asia. As mudangas climaticas costumam ter efeitos adversos no Paquistdo, porque muitas vezes é afetado por condigées climdticas severas. Embora
alguns estudos relatem a percepgdo dos agricultores em relagdo a adaptagdo e mitigagdo das mudangas climaticas, ainda ha consciéncia insuficiente
entre os agricultores paquistaneses. O conhecimento chave é muito importante para os agricultores superarem as duras condig¢oes climaticas
para a colheita e economia de safras. Para preencher essa lacuna, esta pesquisa pretende descobrir o nivel de consciéncia das mudangas e condigoes
climaticas e fatores relacionados entre os agricultores paquistaneses. Por meio de uma técnica de amostragem aleatoria estratificada, 500 questiondrios
estruturados foram distribuidos entre os agricultores em quatro distritos de Punjab Paquistdo para andlise do estudo. O modelo probit foi usado para analisar
a percepgao do agricultor em relagdo as mudangas climaticas, variaveis socio-demogrdficas e economicas. Os resultados desta pesquisa mostram que
75% dos agricultores estdo cientes das mudangas climdticas. A percep¢do da mudanga climatica entre os agricultores foi diretamente associada a
experiéncia agricola, idade dos agricultores, situagdo de propriedade da terra, nivel de educagdo, fontes de informagdo e acesso a extensdo. Além
disso, nossa pesquisa mostrou que a avaliagdo dos agricultores sobre o comportamento adaptativo mostra que eles estdo implementando ativamente a
diversificagdo de culturas, irrigagdo e outras estratégias de adaptagdo. Os resultados deste estudo ajudardo agéncias governamentais e formuladores
de politicas no Paquistdo e em outras regioes a desenvolver medidas de adaptagdo sustentdveis no contexto das mudangas climaticas.
Palavras-chave: mudancas climaticas, consciéncia, parametros climaticos, percep¢ao, estratégias de adaptagdo, Paquistdo.

INTRODUCTION change is one of the boundless universal challenges
among these (STEFFEN et al.,, 2015). Climatic

Worldwide, society is facing an immense changes affect the world, causing widespread

amount of environmental challenges (like global upheaval and inevitably affecting the economy

warming, climate change, pollution, etc.), but climate (BENISTON & HAEBERLI, 2000; KOHLER &
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MASELLI, 2009; HUONG et al., 2019a). There are
various aspects (for instance agriculture, ecosystem,
water resources, forestry, infrastructure, fisheries,
and human health) that are considered essential
for livelihoods (BENISTON, 2003; PULHIN et al.,
2006). Many ecosystems have been pretentious by
climate changes through variations in environment
events in the shape of rising temperature, increase in
sea level, changing rainfall patterns, glaciers melting
and devastation of floods (IPCC, 2007). According
to IPCC (2007), in the previous century, the normal
temperature has risen by 0.6 © C and it is estimated that
the temperature will rise by 2-3 ° C by the end of this
century (IPCC, 2007). Therefore, due to the emission
of greenhouse gases, climate change is expected to
be greater than in the last century (PACHAURI &
SPRENG, 2011).

In developing countries, poverty prevails
where people’s livelihood mainly depends upon
agriculture their climate change is the main concern
(FAHAD etal.,2018; HUONG et al., 2019b). Climatic
threats such as cyclones, droughts, warm or cold
waves, blizzard rises, and floods get occurred due to
climatic variations and increasingly all over the world
(FIELD et al., 2012; ZHANG et al., 2013; HUONG
etal., 2017). The agricultural sector has faced various
risks regarding production, marketing, and finance
that are linked to climatic risks (VELANDIA et al.,
2009). Poor rural communities are vulnerable to
climate hazards because of society’s factors such
as population growth, low literacy rates, lack of
settlement management, and a lack of awareness, that
are considered as key factors (HUONG et al., 2019a;
HUONG et al., 2019b). Climate change impacts
vary from region to region. Farmers are suffering
more losses in developing regions because of lack
of diversification capabilities, limited infrastructure,
low awareness, lack of skills, limited financial
capabilities, inability to predict extreme climate
events, and low adaptability (KURUKULASURIYA
& MENDELSOHN, 2007).

Pakistan is one of the most vulnerable
countries in the world that are extremely susceptible
to climate events. The country has a large population,
extreme poverty, and is intensely exposed to the
adverse effects of natural calamities. In Pakistan,
various climatic pressure like droughts, avalanches,
cyclones, floods, landslides, and snowstorms are
faced by different areas of the country. In the gross
domestic product of Pakistan, the agriculture sector is
22% that is contributing 45% to the total labor force
of Pakistan; therefore, any adverse effects of climatic
events may affect millions of people’s livelihoods

(GOP, 2013). The agricultural sector and economy
of the country severely affected from the past natural
disasters (for example, the last three floods in 2010,
2011, and 2014), that have a lot of harm to various
areas including forestry, livestock, fisheries, animal
sheds, agricultural equipment, tube wells, fertilizers,
seed stocks, houses, and infrastructure. Besides
this, approximately two hundred and fifty thousand
farming families and nearly 1 million acres of land
(cultivation area) were affected (NDMA, 2014;
FAHAD & WANG, 2018).

Farmers’ awareness level, vulnerability,
adaptability, and impacts of climate change on the
region have been investigated in various studies.
However, this kind of study is worthwhile because
Pakistan is very susceptible to climate concerns.
According to the region, Climate change and
perceptions are different (MANDLENI & ANIM,
2011). Farmers require climate change awareness to
deal with their negative impacts. According to the
existing literature (HASSAN & NHEMACHENA,
2008; IDRISA et al.,, 2012; MTAMBANENGWE
et al., 2012; AJUANG et al., 2016; HUONG et al.,
2019b), Farmers’ decisions to adaptation strategies
of climate change are directly correlated to farmers’
climate change awareness and might reduce
vulnerability and improve livelihoods.

Surprisingly, research on climate change
awareness, directly related to farmers’ adaptation
strategies, is at the forefront of Pakistan’s Punjab
province, which has been hit by the most climate-
related circumstances in Pakistan. To bridge the
gap in the study, research is helpful to deliver the
evidence of farmers’ climate change awareness and
the contributing factors that might provide targeted
measures for public and private organizations.
Therefore, this study  assessed the awareness
of farmers regarding climate change and its key
influencing factors.

The following parts of the manuscript are
arranged as section 2 contains methodology, results,
and discussion written in section 3 while section 4 has
conclusions and recommendations

METHODOLOGY

Sampling design

Most susceptible districts of Punjab
province were carefully chosen for a household
survey. Data was collected through a structured
questionnaire by using a simple random sampling
technique. Face to face interviews was conducted in
this survey that meets the socioeconomic factors of a
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farm household in the study area. The questionnaire
contained several questions about their climate
change awareness, socio-economic, and demographic
information. Household farms were convinced that
the data will be kept confidential at all stages in the
household survey, and according to ethics and moral
standards, the information will only be utilized
for study objectives. To eliminate the language
barriers between the interviewers and farmers, the
questionnaires were first written in English and
after that interpreted into local languages like Urdu,
Saraiki, Punjabi. Before starting household surveys
and data collection, the interviewers were properly
trained. Under the supervision of the main author,
the data of 15 farmers were pre-tested. Final data
collection began after removing all the ambiguities
from the survey.

Data collection and sampling

Farm households’ data was collected
through a random sampling technique, but the
vulnerable districts of Punjab province of Pakistan
were purposively selected based on their vulnerability
frequent climatic events (droughts and floods)
between 2010 and 2014. The author’s main goal is
to target vulnerable populations in selected survey
areas in Punjab province. First of all, four regions
of Bhakkar, Layyah, Muzaffargarh, and Dera Ghazi
Khan were purposely selected) because of their
agricultural importance, flood history, and severe
flood damage caused by climate change. Secondly,
flood-affected tehsils were chosen from each district.
Thirdly, various flood-affected areas and small towns

Table 1 - Surveyed areas of study.

Districts Tehsils

Bhakkar Bhakkar
Darya Khan
Kaloorkot
Layyah Layyah
Karor Lal Eason
Muzaffargarh Muzaffargarh
Kot Addu
Jatoi
Alipur
Dera Ghazi Khan
Taunsa
Kot Chutta

Dera Ghazi Khan

Source: Field survey.

were selected casually (table 1). Five hundred farmers
were chosen to collect data through a structured
questionnaire to make a sample size for the study. 7%
margin error with a confidence level of 95 % used by
(FAHAD et al., 2018). Another literature (HUSSAIN
& THAPA, 2012), taken around 7% margin error.
N

e (M
n = sample size, N = total no of farm households in
an area and e = exactness value, set as = 7% (0.07).

Socio-economic factors

According to earlier literature (BAYARD
et al., 2007; ODUNIYI, 2013; FAHAD et al., 2018),
climate change awareness is determined by several
socio-economic factors, including agricultural area
and geographical features. Assets such as agricultural
areas improve alertness of climate change employing
participation in agricultural activities. Similarly,
climate change awareness through the delivery of
information about innovative technologies, access
to information, climate challenges, and climate
predictions are positively linked to these factors that
considered as institutional determinants (BAYARD
et al., 2007; MADDISON, 2007, KABUBO-
MARIARA, 2008; BRYAN et al., 2009; DERESSA
et al., 2009; DERESSA et al., 2011; AYDOGDU &
YENIGUN, 2016; HUONG et al., 2019a). Awareness
of climate crises varies depending on what kind of
formal services are given by institutions. Contact to
extension services has a positive impact on climate
change responsiveness through the knowledge given
by extension staff.

Villages Farmers

10
15
12
20

500
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Probit model
In order to justify the awareness level with
different socio-economic determinants of farmers,
the probit model was used, which is taken as a binary
variable that farmers have to listen to or not about
climate change.
Y=0+X, B+, 2)
The level of awareness is the dependent
variable (Y) regarding climate change. Xi is
factors that affected the farmers’ awareness level
of climate change, Pi are the coefficients, while €i
is the standard errors.

RESULTS

Farmers’ awareness about climate change

The farm households were interviewed
on their awareness level of the changing climate and
extreme weather conditions. The findings revealed that
the majority of survey contributors (75%) were aware
of climate change. As shown in table 2, almost 25%
of survey participants have inadequate knowledge of
climate change. Our results are consistent with the
Pakistan bureau of statistics (GOP, 2013) and most of
the regions have a hot climate.

Other undeveloped countries (like Africa)
farm households have a higher level of awareness
than Pakistan farmers as shown in results, where 86%
of farmers are aware of climate changes regarding
temperature (MANDLENI & ANIM, 2011; HUONG et
al.,2017), 75% of farmers know about climatic variations
inNigeria (SOFOLUWE etal.,2011) while HASAN and
AKHTER (2011) pointed out that 85% of farmers are
conscious of climate change in Bangladesh. Compared
with different developing countries, the climate change
sensitivity of the geography is significantly higher
than that of Kenya. In Kenya,52.2% of farmers are
vigilant of climate variations such as precipitation
(AJUANG et al., 2016).

Perception of climate change

It is important to know about farmers’
views about climate change, for instance, the perception

Table 2 - Awareness of farmers regarding climate change.

of climatic parameters (like droughts, temperature,
floods, cyclones, and rainfall) to design appropriate
measures for climate change and other change
countermeasures, which are helpful to realize the
current and future adaptation behaviors and to make
adaptive decisions (ESHAM & GARFORTH, 2013).
Our results showed that respondents have intensely
noticed the climatic events as displayed in table 3.
About temperature, the majority of
the respondents perceived high temperature
(68% in Bhakkar District, 77% in Layyah, 82%
in Muzaffargarh, 90% in Dera Ghazi Khan).
Correspondingly precipitation pattern (75% in
Bhakkar, Layyah 70%, Muzaffargarh 78%, DG
Khan 73), the response of high increase in flood
was answered by (83% in Bhakkar, 74% in Layyah,
80% in Muzaffargarh and DG Khan 37%). Likewise,
drought ( 27%, 36%, 25%, and 18%) and cyclones
(17%, 20%, 8%, and 5%, respectively) were indicated
by the farm household that adversely impacts on
agriculture productivity as shown in figure 1.

Farmers’ perceived impact of climate change on
productivity

Farmers’ perception of the impact of
climate change on productivity by the district is
shown in table 4. The findings indicated that 84% of
the surveyed farm households in Bhakkar District,
73% in Layyah, 72% in Muzaffargarh, and 89% in
DG Khan District as shown in figure 2. Similarly,
about 75% of Bhakkar farmers, 80% of Layyah
respondents, 78% of Muzaffargarh, and 60% of
farmers in the DG Khan region have perceived their
future predictions that climate change would likely
affect their farm productivity. Most of the farmers said
that their farm productivity was affected by climatic
change. They had knowledgeable experience about
climate change’s impact on farmhouse productivity.

Previously practiced and potential future adaptation
strategies by farm household

Several adaptation measures were
practiced on the farm in response to the unexpected

level of awareness Frequency Percentage
Aware 375 75%
Not aware 125 25%

Source: Field survey.
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Table 3 - Famers’ perception regarding climate change in surveyed districts.

Districts Climatic parameters
Low increase (%)
Temperature 6
Precipitation pattern 3
Bhakkar Floods 5
Droughts 10
Cyclones 47
Temperature 4
Precipitation pattern 8
Layyah Floods 2
Droughts 12
Cyclones 32
Temperature 7
Precipitation pattern 6
Muzaffargarh Floods 9
Droughts 20
Cyclones 68
Temperature 2
Precipitation pattern 6
Dera Ghazi Khan Floods 25
Droughts 48
Cyclones 45

Source: field survey.

climate events, which farmers indicated, and future
adaptation measures are shown in table 5. Adaptation
measures like irrigation (82% in Bhakkar, 91% in
Layyah, 82% in Muzaffargarh, 88% in DG Khan),
crop diversification (74% in Bhakkar, 80% in Layyah,
75% in Muzaffargarh, 67% in DG Khan), and crop
type change (75% in Bhakkar, 47% in Layyah, 73% in
Mugzaffargarh, 62% in DG Khan) have been recognized
as the most urgent ones in the surveyed area.

Farmers in surveyed areas of Pakistan’s
Punjab province also used various advanced
practices to protect from natural disasters. Most
farmers in the research area are also accustomed to
storing unused water because they stated that they
are already facing a shortage of irrigation water.
The survey results revealed that all farmers in the
surveyed area depend on cultivation for livelihoods.
Pakistan is an agricultural state where most of the
farmers with low living standards. Their land holding
capacity is also low, and they are mainly engaged in
agriculture activities. Farmers have relatively low
living standards are primarily susceptible to climate
risks such as droughts and floods. Furthermore, it
has also been observed that some farmers were using

Percent of sampled Farmers

Medium increase (%)  High increase (%) Do not know (%)

8 68 18
18 75 4
7 83 5
55 27 8
25 17 11
14 71 5
15 70 7
16 74 8
48 36 6
38 20 10
8 82 3
12 78 4
8 80 3
44 25 11
14 8 10
5 90 3
9 73 12
33 37 5
28 18 6
12 5 36

typical adaptation strategies, which might be a lack of
knowledge and literacy about progressive adaptation
approaches (AHMAD et al., 2013).

Farmers in South Asia have adopted some
primary adaptation measures of climate change, those
farmers who are making changes in crop patterns,
using different crop varieties, short-term planting
(KRUPNIK et al., 2015), dates of sowing to prevent
damaging floods, rainfall, and high temperatures
(JAIN et al., 2015). Moreover, making the cattle
farming a diversified and crop mixed method
(THORNTON & HERRERO, 2014).

Results showed that agricultural people
are very aware of previous weather changes and
recognized that more changes may occur in the
future. In addition to increasing resilience, farmers
are taking the lead in adapting to farm management
adaptation practices that may have been adopted to
practice non-climate change with additional farm
productivity benefits (STERRETT, 2011). Further
efforts are required to better understanding how
farmers prioritize and decide to adopt different
adaptation measures. This behavioral change
may be caused by many factors such as political,

Ciéncia Rural, v.52, n.3, 2022.
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District Bhakkar

Cyclones

Droughts ey
Floods Be

Precipitation pattern |

Temperature ==

Do not know = Low increase = Medium increase = High increase

District DG Khan
Cyclones
Droughts

-

ey
Flood:
Precipitation pattern | ™

Temperature =

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Do not know » Low increase m Medium increase m High increase

Figure 1 - Perception of climate change.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

District Layyah

Cyclones | e

Droughts I —
Floods

Temperature

—
Precipitation pattern —
—

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Do not know = Low increase = Medium increase m High increase
Distict Muzaffargarh

Cyclones =
Droughts e ]
Floods B

Precipitation pattern —

Temperature =

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
Do not know = Low increase ® Medium increase m High increase

institutional, economic, agronomic, and as well as
cultural ones. The results also reported that 28% of
farmers did not take any form of adaptation measures,
suggesting, they were still unable to implement or
adopt more agricultural patterns. Lack of resources,
lack of adequate agricultural information, and
associated skills are some potential constraints that

were observed by JAIN et al. (2015). DI FALCO et
al. (2011) reported that in remote areas, the lack of
information may be one of the biggest obstacles in
the adoption of climate change adaptation strategies.
This situation is particularly applicable to Pakistan,
where research on environmental vulnerability and
risk perception is still insufficient (HUSSAIN &

Table 4 - Farmers’ perception regarding climate change impact on productivity.

Percent of sampled farmers

District --Productivity is already affected by climate change---  --productivity will be affected after climate change-
Yes (%) No (%) Do not know (%) Yes (%) No (%) Do not know (%)

Bhakkar 84 13 3 75 7 18

Layyah 73 21 6 80 16 2

Muzaffargarh 72 26 4 78 16 4

Dera Ghazi Khan 89 4 7 60 33 7

Source: field survey.
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Do not know

No

climate change

lq"n

Do not know

No

Productivity is already affected Productivity will be affected after
by climate change

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
Dera Ghazi Khan Muzaffargarh = Layyah ® Bhakkar

Figure 2 - Perceived impact of climate change on productivity.

MUDASSER, 2007). ADGER and KELLY (1999) Descriptive analysis

argued that timely adaptation might decrease the Descriptive  analysis, in which the
adverse climate change effects compared to those dependent variable was farmers’ climate change
who adopt later. awareness level, while the farmer is conscious of

Table 5 - Farm households’ earlier practiced and potential upcoming adaptation strategies.

Percent of sampled farmers

Bhakkar. Layyah--------  --——- Muzaffargarh----- ---Dera Ghazi Khan---
Practices i G Practices Reen Practices Reen Practices i G
. . . future . future . future . future

Adaptation Strategies previously . previously . previously . previously .

practice practice practice practice

; adopted . adopted . adopted . adopted .

LA options options options options
“-’ Change irrigation 82 18 91 9 82 18 88 12
, ‘3 Change crop type 75 25 47 53 73 27 62 38
™ Crop diversifications 74 26 80 20 75 25 67 33
N Ch.a.ll.ggs in land use for non-farm 62 38 20 60 27 73 32 13

\“ activities

:“\ : Change in cropping patterns 50 50 35 65 56 44 15 85
N s Mechanization of farms 40 60 42 58 37 63 17 83
N Cultivating short duration crops 37 63 19 81 45 55 11 89
) Change crop variety 32 68 77 23 52 48 80 20
Water and soil management 26 74 80 20 25 75 67 33
Change seed quality 24 76 26 74 10 90 13 87

Source: field survey.

Ciéncia Rural, v.52, n.3, 2022.
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climate change is denoted by zero and does not aware
is by one. Ten (10) independent variables were used
in this study are shown in table 6. The share of land
owned is part of the total agricultural area. Dummy
variables are used for non-agricultural incomes.
Zero means the farmer’s income is non-agricultural
income, one means other income sources. Similarly, a
dummy variable is used for the acquisition of a credit,
where zero represents the credit admittance of the
farmer household, for else, it is one. Correspondingly,
for variable extension service access, a fake variable
is chosen and encode it as zero, which means that
the farmer has extension services access, otherwise
it is one. Additional access to the info sources is
also regarded as a fake variable, where access to the
information source was represented by zero, and one
for otherwise.

Probit model results

A multicollinearity test had been performed
amongst the descriptive variables, while the value of
the variance inflation factor (VIF) was lower than
10. Therefore, the study’s finding did not report
multicollinearity issues in the descriptive variables.
The probit model method is used for factors related to
farmers’ climate change awareness level.

The results shown in table 7 indicated
that between the descriptive determinants, the “age
of farm households” was significant (p-value 0.025,
coefficient 0.015). For example, with the aging of
farmers, farmers are increasingly aware of climate
change. It can be said, older farmers have additional

Table 6 - Descriptive statistics of the selected variables.

Variables

Dependent variable

Farmers’ level of awareness about climate change
Independent variables

Age of respondent

Education

Household size

Farming experience

Cultivated area

Landholding

Off-farm income

Credit accessibility

Extension services access
information sources accessibility

Source: Field survey, SD: standard deviation.

information and experience than young farmers. Farm
households’ education level was very significant
(p-value 0.001, coefficient 0.057). That is an indication
of a farmer’s educational level rises, he or she has
more aware of climatic events. The relationship
between the family size variable is not significant
(p-value is 0.131, the coefficient is -0.057), indicating
that different family members and they are involved
in different occupations, the farmers’ awareness of
climate change will be less aware. Farmers’ farming
experience is significantly positive with dependent
variables (the coefficient 0.413 and p-value 0.000).
Farmers’ knowledge of climate change indicates
that experienced farmers have sufficient awareness
of climate change than inexperienced farmers. The
relationship among variable and agricultural area
climate change awareness is not significant (p-value
is 0.891, the coefficient is 0.007).

A significant relationship is present
between land ownership the climate change
awareness at (p-value 0.000 and coefficient 0.601),
which shows that farmers who had their land having
more knowledge than those who are tenants and had
rented land. Off-farmhouse income is also significant
at p-value 0.015 but has a negative coefficient -0.390,
which showed that farmers who had nonagricultural
income having poor awareness about climate change
rather than farming. No statistical significance
(coefficient 0.109, p-value 0.491) was noted in
terms of variable access to credit. The acquisition
of extension services showed a positive coefficient
(1.122) and the p-value for the dependent variable

Description Mean SD
Awareness level
If aware of 0, otherwise 1 0.29 0.47
Socioeconomic factors
years 43.65 15.21
Schooling years 6.10 491
Numbers 5.23 2.21
Years of farming 1.89 0.65
Acres 2.52 1.79
Acres 1.83 0.67
If non agriculture income 0, otherwise 1 0.77 0.441
0 if accessible, 1 otherwise 0.53 0.510
If Access 0, otherwise 1 0.937 0.469
If accessible 0, otherwise 1 0.73 0.469

Ciéncia Rural, v.52, n.3, 2022.
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Table 7 - Probit model values of relationship between the farmers’ awareness of climate change and socioeconomic characteristics.

Independent Variables Coefficients Standard error p-values
Farmers’ Age 0.015 0.007 0.025™
Education level 0.057 0.019 0.001"""
Size of Family -0.057 0.039 0.131

Agricultural Experience 0.413 0.211 0.000™"
Agricultural land 0.007 0.053 0.891

Land holdings 0.601 0.133 0.000""
Off-farm house income -0.390 0.166 0.015™
Credit access 0.109 0.156 0.491

Extension services access 1.122 0.393 0.001™"
information sources access 0.557 0.196 0.003"""

g A

v s
t‘d“""

Note: ", ™, and ™" are significant at level of 10%, 5% and 1% respectively. Source: Field survey.

is 0.001, which is significantly correlated. This
indicated that farmers with better access to extension
services have a better awareness of climate change.
The variable for accessibility of information is
statistically ~significant (p-value is 0.003, the
coefficient is 0.557), which means that farmers with
proper sources of information are more aware of
climate change. It means that the more information
sources or knowledge about climate changes are
obtained, the stronger the awareness of farmers.

DISCUSSION

The most significant correlation with
climate change awareness and age is highly considered
among all socio-economic variables. Farmer
awareness grows with age. This shows younger
farmers are less aware of climate change than that
of older once. Prior research (BAYARD et al., 2007;
OLAIJIDE et al., 2011) supported our results, who
specified that older farmers are sufficiently aware of
climate change than young farmers.

Education is an essential factor for
spreading the awareness of climate change, and
our research displayed that variable education is
positively connected to farmers’ awareness. For
example, if farmers receive education for another
year, they will become more aware of climate change.
Our results are coherent with (MADDISON, 2007;
DERESSA et al., 2009; DERESSA et al., 2011),
who described that with the improvement of farmers’
education may increase the possible chance of
climate change adaptation. Conversely,, our results
are inconsistent with (BAYARD et al.,, 2007;
KABUBO-MARIARA, 2008) who disclosed the

opposite correlation between education and climate
change-related awareness.

We have reported that the wvariable
of farming experience strongly influences the
awareness of climate change. Like, farmers’ climate
change awareness increases with growing farming
experience. Our research results supported the
research of MADDISON (2007), who founded that
farmers with more agricultural experience are more
informative. However, our research results are
opposing the research of OKONYA et al. (2013), who
examined the negative correlation among farmer’s
climate change awareness and experience.

The family size variable specifies that a larger
family size reduces farmers’ climate change perception.
The results are the opposite of ACQUAH (2011), who
founded that the farmers’ family size is positively
correlated with farmers’ concept of climate change.

Association between the farming area
and the awareness of farmers about climate change
is not significant. For example, as the farming area
increases, farmers are less expected to be familiar
with climate change. In other words, farmers with
a large cultivated area are less aware than farmers
with a less cultivated area. Our results differ from
ODUNIYI (2013).

The research results showed that the status
of land ownership is a positive correlation with
climate change awareness. For example, farmers
who had their landholding are more aware of climate
change than farmers who have renter status or lease
land. Our results are similar to the earlier study of
ODUNIYI (2013), who defined that landowners as
a greater extent of climate change awareness than a
farmer with tenant status or leased land.

Ciéncia Rural, v.52, n.3, 2022.
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The off-farm wage is negatively correlated
with climate change awareness. For example, if members
of a farmer’s family engaged in occupations other than
agriculture, the lower is the farmers’ understanding
of climate change. Results are very consistent with
(HUONG et al., 2019a; HUONG et al., 2019b), who
stated that the correlation between off-farm earning
and climate change awareness is not significant.

Access to the credit of our research
findings support the research findings of MUDOMBI
et al. (2014), they reported a negative association
between farmers’ awareness of climate change and
the source of credit. Small, self-sufficient farmers
with insufficient wealth are susceptible to climate
change than other big farmers with more properties
and resources.

Our research results showed that farmers’
availability to extension services is positively linked
with their climate change awareness. Our findings are
consistent with (BRYAN et al., 2009; DERESSA et
al., 2011), indicating a positive relationship between
each other extensive contribution and climate
change awareness. Similarly, prior research on the
relationship between extension services access and
level of awareness about climate changed (LUSENO
et al., 2003; DERESSA et al., 2011; MUDOMBI
et al., 2014), also showed that access to extension
services encouraged farmers in their farms to adopt
new technologies, which may lead to agricultural
productivity. Also, the close correlation between the
extension services availability and the dependent
variable suggested that farmers who contact extension
officers may increase their climate change concepts.

There is a significant connection between
information access and the farmers’ awareness, which
indicated that farmers with sufficient info material
gain access to or understanding about climate
change, being highly conscious of climatic events.
Farmers stated that the government was the central
information source in the study area. Our results are
consistent with DERESSA et al. (2009) who defined
an as beneficial linkage between awareness of climate
change and information sources access. For example,
as farmers obtain information sources, their capability
to adapt climate change increases. We have found that
farmers who rely solely on government agencies as
their primary information source/knowledge about
climate change were better aware of climate change.

CONCLUSION AND RECOMMENDATIONS

The awareness level of farmers is
influenced by many factors, including socioeconomic

and demographic factors. In this study, 500 farmer’s
households in Punjab Province, Pakistan were
selected through a random sampling method. Our
results showed that the majority of farmers in the
study area are aware of climate change. Results
indicated that farmers perceived that their agriculture
productivity previously affected with climate change.
Socioeconomic factors like farmers’ age, education
level, agricultural experience, landholding, and
access to extension & information services have
positive significant impact on awareness level of
climate change. Our findings showed that the farmers
are already involved in vigorous adaptation strategies.
Moreover, studying and analyzing the adaptation and
perceptions of farmers’ behavior also helps provided
a complete significant awareness of climate change in
determining agricultural programs’ importance. Our
findings could also benefit government organizers
and agricultural expansion employees to increase
their climate change awareness services in vulnerable
areas that are least protected. Although, this study was
limited to Punjab, Pakistan, the research outcomes
can be applied in other districts where climate change
adaptations and mitigations are still unproductive.
This study recommends a useful path for legislators
and scholars to develop the essential strategies and
provide various facilities to farmers that could handle
different climatic hazards. However, we need to take
the necessary actions to raise awareness of climate
change. The focus on these research efforts can in
grain crop diversification and high-yield varieties. To
strengthen such actions, it is necessary to vigorously
implement policies and adopt fully supported methods
to improve the ability of farmers to participate in
adaptation plans. It is also suggested that farmers’
climate change awareness must be encouraged by
information technology and mass communication.
However, future research is needed to realize how the
IT sector can help farm households raise awareness of
climate change in other developing countries.
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