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Abstract. Program kampung iklim (Proklim) was launched by the 
Government to increase the implementation of the climate change 
adaptation strategy. The decision to adopt an adaptation strategy is 
influenced by farmers’ perceptions of climate change. This study aims to 
determine the level and compare the awareness of the climate change and 
perceptions of the climate change risks, among farmers from the Proklim 
and non-Proklim locations. The study was conducted in 3 sub-districts that 
have Proklim location, in Sleman Regency. By using the simple random 
sampling method, a total of 112 farmers were selected from the Proklim 
and non-Proklim locations in the same proportion. The results showed that 
the Proklim and non-Proklim locations were dominated by farmers with an 
awareness of climate change and perceptions of climate change risks at a 
moderate level. Other findings showed that farmers from the Proklim 
location had a higher awareness of climate change compared with non-
Proklim farmers, with a difference of awareness of 6.44%. Perceptions of 
climate change risk among farmers from the two locations didn’t show 
significant differences.  

1 Introduction  
The phenomenon of climate change is getting serious attention at this time and will show 
changes that are getting worse in the future. Researchers predict that the global temperature 
in 2100 will increase in the range of 2.0-4.9 oC [1], and rainfall will be stronger due to an 
increase in water vapor in the atmosphere [2]. The agricultural sector as the main livelihood 
of rural people is at high vulnerability due to climate change [3]. Climate change has a 
significant impact on crop productivity in the short and long term. Crop productivity will 
decrease even though the temperature has increased slightly [4]. Drought due to climate 
change causes the total factor of agricultural productivity (e.g.: the efficiency of using 
agricultural machinery) to decrease by 18% compared to pre-drought conditions [5]. Water 
resources available for agriculture will decrease due to climate change. The problem 
increases if there is an increase in water demand when there is a decrease in rainfall. It 
causes a decrease in the welfare of the farmers family [6]. Climate change has a negative 
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impact on Southeast Asian countries because the agricultural sector as one of the main 
economic sectors will be disrupted due to decreased productivity caused by climate change 
[7]. Smallholders are the most vulnerable because they have limited capital and use rainfed 
farming systems [8]. 

The negative impacts of climate change can be minimized by implementing adaptation 
strategies. The government provides support to increase the implementation of adaptation 
strategies by the community through the Program Kampung Iklim or Proklim which was 
passed in 2012. Proklim is a national program under the Ministry of Environment and 
Forestry (Kementerian Lingkungan Hidup dan Kehutanan) that was formed to increase 
adaptation capacity to climate change and reduce greenhouse gas emissions [9] one of 
which is by increasing awareness of phenomena and perceptions of climate change risks 
[10]. Proklim was formed on the basis of awareness of the negative impacts caused by 
climate change [11]. 

One of the decisions to implement an adaptation strategy is influenced by farmers' 
awareness of climate change and farmers' perceptions of climate change risks. It means that 
farmers with good perceptions tend to apply adaptation strategies [12]. Farmers with good 
perceptions show a better level of knowledge about the causes, impacts and ways to reduce 
the impacts of climate change [13]. Farmers in Yogyakarta stated that they felt changes in 
indicators of climate change including increased temperature, erratic rainfall, increased 
drought intensity, and erratic seasons [14]. Farmers are also aware that increasing climatic 
events such as floods, increasing summer temperatures, droughts, changing cropping 
calendars, and water scarcity will cause losses to agricultural output [15,16].  

Increasing public awareness and perceptions will not be possible without government 
and private intervention. All elements must work together and be committed, so that the 
goals can be achieved [17]. Support from the government and the private sector through the 
establishment of institutions such as farmer groups, extension activities, field school 
programs, climate-smart agriculture programs were found to be able to increase farmers 
'awareness of climate change, farmers' perceptions of climate change risks, and the 
implementation of climate change adaptation strategies [18–23]. 

Many previous studies have modeled the impact of climate change on agricultural 
production. However, research on awareness of phenomena and perceptions of the impacts 
of climate change is not widely conducted [24]. Whereas, awareness of climate change and 
perceptions of climate change risks are factors that influence farmers to implement climate 
change adaptation strategies [23,25,26]. Important to know the level of awareness and 
perception of farmers and see whether the existence of Proklim can increase farmers' 
awareness and perceptions. Therefore, this study aims to 1) determine the awareness of 
farmers from Proklim to the phenomenon of climate change and perceptions of climate 
change risks, and 2) to know the comparison of awareness and perceptions among farmers 
from Proklim and farmers from non-Proklim. 

2 Method 

2.1 Study area 

The research was conducted in December 2019 located in Sleman District by selecting 3 
villages in 3 different sub-districts. Then 1 Proklim location and 1 non-Proklim location 
were selected from each village so that there were 3 Proklim locations and 3 non-Proklim 
locations in this study. Sleman District was chosen as the research location because there 
were 10 locations registered as Proklim participants. Besides, agriculture is the largest 
employer in the area. In 2018, there were 124,992 workers in the agricultural sector. The 
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rice crop in Sleman District is a commodity with the largest proportion of land and 
production compared to other food crops. Based on the problem of climate indicators, 
Sleman District in 2008-2018 showed an increasing trend in climate indicators including 
maximum rainfall, wind speed, minimum temperature, and maximum temperature [27]. 

Table 1. Research locations 

Sub-
district 

Village Proklim Non-Proklim 
Location Pop. Location Spl. Location Spl. 

Ngaglik Sariharjo 621 Wonorejo 16 Karangmloko 16 
Sleman Pandowoharjo 851 Karangtanjung 20 Karangasem 20 
Moyudan Sumberagung 1,524 Pendulan 20 Kaliduren II 20 

The sampling method used in this study was simple random sampling with a total 
sample of 112 farmers from a population of 2,996 farmers. Samples were divided 
proportionally from both Proklim location and non-Proklim location. Samples from each of 
the pro-climate and non-pro-climate locations were 56 farmers. Samples of farmers from 
Ngaglik is smaller than the sample of farmers from the other two sub-districts because the 
farmer population in that district is smaller. 

2.2 Likert scale weighting using the Z distribution approach 

The Likert scale was used in this study to determine awareness of the phenomenon of 
climate change and farmers' perceptions of climate change risks. The scale of the answers 
to farmers' awareness of changes in climate indicators is 1 if the climate indicator has 
greatly decreased; 2 if decreases; 3 if constant; 4 if increases; and 5 if greatly increased. 
The answer scale for farmers' perceptions of climate change risk is 1 if strongly disagree; 2 
if agree; 3 if undecided; 4 if agree; and 5 if strongly agree. 

Table 2. Indicator questions for awareness of climate change and perceptions of climate change risks 

Farmers' awareness of climate change Farmers' perceptions of climate change risks 
Comparison of temperatures during the current 
dry season with 15 years ago. 

Increasing the temperature will increase the 
drought. 

Comparison of temperatures during the current 
wet season with 15 years ago. 

The longer the dry season has an impact on 
decreasing production. 

Comparison of rainfall during the current dry 
season with 15 years ago. 

Increased rainfall will cause an increase in pests 
and diseases in crops. 

Comparison of rainfall during the current wet 
season with 15 years ago. 

Increased rainfall will cause the land to flood. 

Comparison of wind speed during the current dry 
season with 15 years ago. 

Increased wind speed will cause crop failure. 

Comparison of wind speed during the current wet 
season with 15 years ago. 

The erratic shifting of seasons has an impact on 
decreasing rice productivity. 

Comparison of the uncertainty of the arrival dry 
and wet seasons today with 15 years ago. 

Extreme climatic events i.e. floods, droughts, 
storms cause damage to humans. 

The value of farmer awareness and perception is obtained from 7 question indicators 
(Table 2). Farmers 'answers to indicators cannot be added up to obtain the value of the 
farmers' awareness and perceptions, because the weight for each question depends on the 
distribution of answers. Besides, because the answers to the indicators are still in the form 
of a Likert scale (Ordinal scale). The scores of the indicators can be added up if the scores 
are converted into an interval or ratio scale by weighting the Likert scale using the z 
distribution approach. To obtain the value of awareness and perception of farmers in 
percentage units (%), a z-score of the scale of 5 answers to the 7 question indicators was 
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summed. Then the total value of farmer awareness and perception is divided by the highest 
total z score, then multiplied by 100%.  

The results of calculations using this method obtained the lowest awareness value of 
25.02% and the highest awareness value of 88.88%. The same calculation is also applied to 
obtain the value of farmers' perceptions of the climate change risks. The lowest perception 
value obtained was 42.94% and the highest perception value was 99.99%. Farmers' 
awareness and perceptions are divided into 3 categories, namely low, medium and high.  

2.3 Two sample t-test 

Proklim and non-Proklim farmers were compared to assess differences in awareness of 
climate change and perceptions of climate change risks using a two-sample t-test analysis. 
The analysis was used by assessing the comparison of means among the two groups. The 
two groups must be independent or not influenced by each other. The requirements that 
must be fulfilled in the t-test analysis are having normal data distribution (normality) and 
having different variances among the two groups. The formula for the mean is shown by 
the function 𝑋𝑋𝑖𝑖 [28], 

𝑋𝑋𝑖𝑖 =
1
𝑛𝑛𝑖𝑖
∑𝑋𝑋𝑗𝑗

𝑛𝑛𝑖𝑖

𝑗𝑗=1

 (1) 

Where i= 0, 1, dan j= 1, 2, ..., ni is the observation of the two groups. The mean difference 
(𝑋𝑋𝑑𝑑) among the two groups is 𝑋𝑋𝑑𝑑 = 𝑋𝑋1 − 𝑋𝑋0. The hypothesis testing of mean among the 
two groups is shown by the following formula, 

𝑇𝑇𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 =
𝑋𝑋𝑑𝑑

√( 1𝑛𝑛0
+ 1
𝑛𝑛1
)
(𝑛𝑛0 − 1)𝑠𝑠02 + (𝑛𝑛1 − 1)𝑠𝑠12

𝑛𝑛0 + 𝑛𝑛1 − 2

 
(2) 

Where 𝑛𝑛0 + 𝑛𝑛1 − 2 is the degree of freedom of the test (df), 𝑠𝑠02 is the variance from group 
0, 𝑠𝑠12 is the variance from group 1, 𝑛𝑛0 is the observation from group 0, dan 𝑛𝑛1 is the 
observation from group 1. 

3 Result and Discussion 

3.1 Farmers' awareness of climate change 

Table 3 shows the distribution of farmers based on the category of awareness of climate 
change and t-test analysis to see the comparison of farmers' awareness of Proklim and non-
Proklim. The results showed that most farmers from Proklim and non-Proklim had 
moderate awareness. Focus on farmers' awareness of climate change in the high category, 
Proklim locations show a higher number of farmers than non-Proklim locations. This shows 
that farmers from program locations have a higher awareness than farmers from non-
program locations. It is also proven by the results of the t-test analysis where farmers from 
Proklim had an average awareness of 63.15%, while farmers from non-Proklim locations 
had an average awareness value of 56.71%. The results of statistical tests showed that the 
difference in awareness among the two groups was 6.44% at a significance level above 
99%. So that farmers who come from program locations have a higher awareness of climate 
change that is happening. Following previous research which states that locations that do 
not implement the Climate-Smart Village program take more actions that make climate 
change worse and they do not realize that climate change is happening [29]. The existence 
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of a program such as a Farmer field school makes farmers have a higher awareness than 
farmers who don’t participate in the program [21]. 

Table 3. Comparison of the awareness of farmers in Proklim and non-Proklim locations to climate 
change phenomena 

  Interval (%) Proklim (56) Non-Proklim (56) 

Category 
Low 25.02-46.30 0 % 16.07 % 
Moderate 46.31-67.59 78.57 % 71.43 % 
High 67.60-88.88 21.43 % 12.50 % 

T-test 
Mean  63.15 56.71 
Std. deviation  9.54 12.02 
Difference  6.44*** (3.139) 

*** shows the level of significance at the 1% level  

Access to weather information is another factor that may cause farmer awareness of the 
Proklim location to be higher. Farmers in Proklim locations received more information on 
weather forecasts than farmers in non-Proklim locations with a percentage of 75% and 
64.29% (Table 4). Farmers get weather forecast information from television, social media, 
extension agents, and farmer group discussions. Weather information is one of the factors 
that influence farmers' awareness of climate change. Farmers who received weather 
information were 8 times more aware than farmers who did not receive weather information 
[30]. Access to weather information through government services needs to be improved so 
that rural community awareness of climate change also increases. Increasing rural 
community awareness will further increase the implementation of climate change 
adaptation strategies [31]. 

Table 4. Distribution of farmers based on weather information obtained 

Weather information Proklim (%) Non-Proklim (%) 
Get information 75.00 64.29 
No information 25.00 35.71 

3.2 Farmers' perceptions of climate change risks 

Proklim and non-Proklim locations were dominated by farmers with moderate levels of 
perception of 52.79% and 46.43% (Table 5). It is interesting to discuss low and high 
farmers' perceptions of climate change risks. Proklim locations show more farmers in the 
low-risk perception category and fewer farmers in the high-risk perception category than 
farmers from non-Proklim. The results of the t-test analysis showed that there was no 
significant difference in perceptions of climate change risk among farmers from Proklim 
and non-Proklim locations. It can be seen from the t-value of 1.068 which is smaller than 
the t-table of 1.982. Moreover, farmers from non-Proklim have a higher perception than 
farmers from Proklim with a difference in perception of 2.43%. This shows that the 
existence of Proklim doesn’t make farmers perceptions of the climate change risks at a high 
level. 

The reason that may cause the perception of non-Proklim farmers to be higher than that 
of Proklim farmers is the farmer's experience of crop failure (Table 6). Based on the 
interviews conducted, 33.92% of farmers from non-Proklim had experienced crop failure 
(rice yields failed completely), while only 19.64% of farmers from Proklim had 
experienced crop failure. The cause of crop failure at the research location was due to rat 
pests, fallen rice plants due to wind and drought. Perceptions of climate change risk are 
formed from past experiences of being impacted by extreme climates [32]. Perceptions of 
climate change risks will increase as experiences of climate change risks increase [33]. 
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According to other sources, climate change risk assessment is through a process of 
motivated reasoning that can be influenced by experiences affected by climate change [34]. 

Table 5. Comparison of farmers' perceptions of Proklim and non-Proklim locations on the climate 
change risk 

  Interval (%) Proklim (56) Non-Proklim (56) 

Category 
Low 42.94-61.96 19.64 % 16.07 % 
Moderate 61.97-80.98 51.79 % 46.43 % 
High 80.99-99.99 28.57 % 37.50 % 

T-test 
Mean  73.56 75.99 
Std. deviation  11.24 12.97 
Difference  -2.43 (-1.068) 

Table 6. Distribution of farmers based on crop failure experiences 

Crop failure Proklim (%) Non-Proklim (%) 
No 80.36 66.08 
Yes 19.64 33.92 

4 Conclusion and Recommendation 
Farmers from Proklim and non-Proklim had awareness of climate change at a moderate 
level. Farmers from Proklim locations show a higher awareness value than farmers from 
non-Proklim locations because they are influenced by the existence of Program Kampung 
Iklim and weather information obtained by farmers. Perceptions of climate change risks for 
Proklim and non-Proklim farmers also show a moderate level. The level of perception 
among farmers from the two locations didn’t show a significant difference. The perception 
value of farmers from non-Proklim was higher than farmers from Proklim because more 
farmers from non-Proklim experienced crop failure (Rice yields failed completely) 
compared to farmers from Proklim. 

The suggested policy implication is to expand the location of the Program Kampung 
Iklim (Proklim) because the research results show that the awareness of farmers from 
Proklim to climate change is higher than awareness of non-Proklim farmers. Access to 
weather information needs to be improved so that farmers' awareness and perceptions of 
climate change risks also increase. Suggestions for future researchers are to examine the 
impact of implementing adaptation strategies on farmer productivity and income. 
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