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ABSTRACT 
As the seasonal crops, rice production is very dependent on the climate carrying capacity, so 
the changing climate requires the ability of the farmers to adapt. On the other hand, climate 
change is still a new and complex issue for most people, followed by differences in response 
to its impact. This study explores the adaptive capacity to climate change of the rice farmers. 
Survey method applied in rice cultivation area affected by climate change involving 96 rice 
farmers as respondents. The result shows that rice farmers are less adaptive to climate 
change, especially those in highland agroecosystem zones. It requires a flow of information 
and the availability of climate change adaptation support components to the farmers’ side, as 
well as studies that can extract the determinants of adaptive capacity to climate change of the 
farmers. 
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Climate change has occurred in Indonesia. The temperature has been rising for 
decades and is expected to continue to increase until 2020 and there are indications of the 
rising sea levels up to 2100 (IPCC, 2007) that could cause coastal lowland areas such as 
Surabaya to have a higher risk of flood (PEACE, 2007). In addition, there have been changes 
in the rainy and dry seasons. Rainfall in the rainy season in southern Indonesia increased, 
while rainfall in the dry season in the northern region has increased. (Boer and Faqih, 2004; 
Naylor et al., 2007). 

As the seasonal crops, the success of rice field production is highly dependent on the 
climate carrying capacity. Generally, farmers rely on instinct or habit in the application of 
cropping pattern that refers to pranotomongso, a kind of dating of the Javanese community 
related to planting activities. Climate change shifts those provisions due to reduced water 
discharge from water sources, prolonged rainy or dry seasons, and extreme weather, 
followed by the decrease in rice production. The impact of climate change in Indonesia, is 
predicted by Handoko et al. (2008), will lead to the decrease in rice production by 10,473,764 
tons in 2050 or 20.3% of production in 2006 of 51,647,490 tons, while in East Java, is 
predicted by Amien et al. (1996), will decrease by about 1% per year. In Pasuruan itself, rice 
productivity has decreased by 0.21% due to climate anomalies and brown planthopper pest 
attack (Maria, 2017). 

These real conditions and estimation confirm that the sustainability of rice farming and 
local food security requires farmers' ability to adapt to climate change. On the other hand, 
climate change is still a new and complex issue for most people, followed by differences in 
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responses to local impacts (Asplund, 2014; Buys et al., 2011; Wibeck, 2014). This article aims 
to describe the adaptive capacity to climate change of the rice farmers in the lowland, medium 
and highland agroecosystem zones. 
 

METHODS OF RESEARCH 
 

The study is designed as survey study. The study location was chosen purposively in 
Gempol, Purwosari and Prigen Sub-districts of Pasuruan, East Java, because of its lowland, 
medium, and highland agroecosystems are affected by climate change. The amount of 
sample is set at 96 farmers consisting of 32 farmers from each sub-district drawn by simple 
random technique proportionally. Data were collected by questionnaire instrument. 

The adaptive capacity to climate change of the respondents is measured through 
composite scores (means) of all questions (Budiaji, 2013) on indicators of knowledge level, 
attitude, skill level and application of climate change adaptation. Data were analyzed 
descriptively through single table and test of difference of the mean value of t-test. 
 

Table 1 – Score and category of respondent value attainment in each indicator 
 

Value Attainment Score 
Category 

Knowledge Attitude Skill Application 
Very High > x + ½s 1 Very good Very supportive Very skilled Almost always 
x > High ≤ x + ½s 0.75 Good Supportive Skilled Often 
x ≥ Low ≥ x - ½s 0.50 Less good Less supportive Less skilled Seldom 

Very Low < x - ½s 0.25 Not good Not supportive Not skilled Never 
 

Source: Modified from Nakuja et al. (2012); Mabe et al. (2012). 
Note: x = mean of respondent value attainment in each indicator; s = deviation standard of respondent value 
attainment in each indicator. 

 
Table 2 – Distribution of adaptive capacity to climate change of the respondents 

Adaptive Capacity (AC) 
Score Range 

Distribution (D) Mean (M) 
Not adaptive DAC ≤ 0.50 MAC ≤ 0.50 

Less adaptive 51 ≤ DAC ≤ 0.75 51 ≤ MAC ≤ 0.75 
Adaptive DAC > 0.75 MAC > 0.75 

 
RESULTS AND DISCUSSION 

 
Adaptive Capacity to Climate Change of the Respondents. The result of the analysis 

shows that most respondents are still less able to adapt to climate change as seen in Figure 1. 
The adaptive capacity scores presented in Table 3 also shows that, in general, and in every 
indicator, respondents are still less adaptive to climate change. 
 

 
Figure 1 – Distribution of respondents based on adaptive capacity to climate change, % 

 
Table 3 – Adaptive capacity to climate change of the respondents 

 

Adaptive Capacity to Climate Change Score Category 
Knowledge of climate change adaptation 0.66 Less adaptive 
Attitudes to climate change adaptation 0.61 Less adaptive 

Skills of climate change adaptation 0.57 Less adaptive 
Application of climate change adaptation 0.62 Less adaptive 

Average 0.62 Less adaptive 
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The less adaptive knowledge of climate change adaptation is shown by the knowledge 
scores of respondents in Table 4. This condition occurred because most of the respondents 
still do not know the name and specification of rice varieties that are tolerant to immersion, 
drought, and pest attack. Almost all respondents still plant rice varieties such as IR64, 
Ciherang, and Way Apo Buru which are already vulnerable to the climate change effects. 
Knowledge of cropping pattern is also less adaptive because there are still many respondents 
who less aware of the existence and importance of climate information for the management of 
rice farming, so they often confused in defining the current season and determine the 
beginning and planting commodity. 
 

Table 4 – Level of knowledge of climate change adaptation of the respondents 
 

Knowledge of Climate Change Adaptation Score Category 
Water management 0.75 Less adaptive 

Application of cropping pattern according to the climate conditions 0.72 Less adaptive 
Utilization of climate-change-tolerant rice varieties 0.52 Less adaptive 

Average 0.66 Less adaptive 

 
Despite having the highest score, the knowledge of water management of respondents 

to overcome the water stress is still less adaptive. There are still some respondents who are 
less aware of water storage technology. Pasuruan has long been known as a district with 
many sources of water so that respondents are not getting used to storing water to overcome 
the lack of water due to population and industry growth or unpredictable weather. They prefer 
to request irrigation water from nearby districts although the supply may not necessarily meet 
the needs. 

Attitudes to climate change adaptation are still less adaptive, primarily to the effects of 
climate change as shown in Table 5. Many respondents think that the climate is determined 
by God and cannot be changed by humans. Respondents' attitudes are also heavily based on 
the assessment of cost advantages of climate change adaptation strategy application. For 
many respondents, resting the land means lost income. In locations where the water is 
available throughout the year, rotating the cropping commodities is considered to be 
detrimental because rice is more needed, although it is a powerful strategy to restore soil 
nutrients and break the life cycle of pests. On the other hand, most respondents are adaptive 
to the paddy cultivation technology that is in line with some climate change adaptation 
strategies such as simultaneous planting, use of organic materials, and adjustment of 
agricultural practice with the weather conditions. Thus, respondents are more scientific about 
the technology of rice cultivation that they may apply but tend to be fatalistic to the climate 
problems. 
 

Table 5 – Level of attitudes to climate change adaptation of the respondents 
 

Attitudes to Climate Change Adaptation Score Category 
Climate change 0.67 Less adaptive 

Climate change adaptation strategy 0.63 Less adaptive 
Climate change impact 0.53 Less adaptive 

Average 0.61 Less adaptive 

 
Skills of climate change adaptation on Table 6 shows that the skills of respondents are 

less adaptive on climate change. This is because job training outside the agricultural sector is 
still rare. For the instructors themselves, such training would be useless because most 
farmers would still farm in any climatic conditions considering only that it is owned and can be 
done. In addition, the instructors did not have those duties and skills. 

Similar conditions occurred in the rice management skills in uncertain weather. Most 
respondents are more often trained in pest control while training such as the use of planting 
calendars and planting rice varieties that are tolerant to climate change is almost never found. 
Pest control skills obtained by respondents through Integrated Pest Control Field School that 
are held well-scheduled in the houses or fields of the farmer group. This approach is quite 
successful in improving the skills of respondents in pest control. 
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Table 6 – Level of skills of climate change adaptation of the respondents 
 

Skills of Climate Change Adaptation Score Category 
Water management 0.62 Less adaptive 

Plant management skills in uncertain weather 0.58 Less adaptive 
Working outside the agricultural sector 0.52 Less adaptive 

Average 0.57 Less adaptive 

 
Water management skills of the respondents are also less adaptive to the climate 

change, although these skills are usually inherent in farmers because they have been taught 
for generations. For example, respondents in the lowlands reduce the irrigation water 
absorption into the soil by utilizing a barrel to coat the water line and control the excess water 
flow through open the floodgates. Farmers in the highlands distribute the water to all fields 
through pipelines and irrigation time splits. However, this study measures the skills of 
respondents from the frequency of respondents getting training in water management 
technology. This is because climate change demands more diverse water management skills, 
such as water storage technology as well as water drilling and suction to anticipate the 
decrease of water discharge from water sources, uncertain seasons, and extreme weather. In 
fact, the respondents are very rarely getting such training. 

Application of climate change adaptation is not yet fully adaptive to the climate 
change in terms of job diversification as it appears in Table 7. Most of the respondents still 
make rice farming as the main source of income, even though farming is difficult to do. Soil 
management is also less adaptive because most respondents only observe the dryness of the 
rice fields, but almost never rest the land even though it can increase the nutrients and break 
the life cycle of the pest. 
 

Table 7 – Level of application of climate change adaptation of the respondents 
 

Application of Climate Change Adaptation Score Category 
Plant management 0.60 Less adaptive 
Soil management 0.62 Less adaptive 

Water management 0.66 Less adaptive 
Job diversification 0.54 Less adaptive 

Average 0.61 Less adaptive 

 
Although most respondents always maintain the water channels and use the water 

effectively and efficiently, the respondent's water management has not yet applied water 
storage and pumpinization technology because of cost consideration and geographical 
conditions. Some adaptation strategies for climate change are difficult for respondents to use, 
such as drilling wells during highland drought. In the medium-land, not all places are easy to 
drill because its underlying rocky layer and drilling permits are relatively difficult to obtain. The 
cost of groundwater drilling becomes expensive and adds to the high cost of rice field farming. 
In contrast, lowland respondents who are often sunken by the flood cannot use water pumps 
to reduce flooding due to the low geographical location and the existence of silting of the river 
due to Lapindo mudflow, so that rainwater and runoff water through the area cannot flow fast. 

Most of the planting management of the respondents are also less adaptive because it 
tends to be conventional, such as planting simultaneously and monitoring plant growth. 
Meanwhile, planting climate-change-tolerant rice varieties, utilizing climate information, crop 
rotation, use of organic materials, and pest traps are still rare. This indicates that the 
adaptation activities undertaken by the respondents have been more revolved around the rice 
cultivation technology commonly used for generations in the management of the farming 
system, which is also incidentally in line with some adaptation strategies to climate change 
developed scientifically today. 

Differences in Adaptive Capacity to Climate Change. Completing the description above, 
the adaptive capacity to climate change is further differentiated by agroecosystem zone. The 
test result of One Way Anova F2,93 = 4.33 at probability value 0.01 shows the difference of 
mean score of adaptive capacity to climate change of the farmers in all three agroecosystem 
zones. Table 8 shows the highest average adaptive capacity to climate change of the farmers 



RJOAS, 3(75), March 2018 

159 

in medium-agroecosystem zones, followed by farmers in lowland agroecosystem zones, and 
farmers in highland agroecosystem zones. The average adaptive capacity to climate change 
of the respondents that is significantly different is the adaptive capacity to climate change of 
the respondents in highland agroecosystem zone, while for medium and lowland are not 
significantly different. 
 

Table 8 – Differences of adaptive capacity to climate change between agroecosystem zones 
 

Tukey HSD 
 

  

Agroecosystem Zone N 
Subset for alpha = 0.05 

1 2 

Prigen Subdistrict 32 .5443  

Gempol Subdistrict 32  .6504 

Purwosari Subdistrict 32  .6556 

Sig.  1.000 .992 
 

Means for groups in homogeneous subsets are displayed. 

 
Basically, farmers will always instinctively adjust the management of rice farming with 

climatic conditions, because as the seasonal crops, rice is very dependent on the natural 
environment so it is more vulnerable to various risks (Kimura et al., 2009). On the other hand, 
climate change is a global phenomenon that still becomes a new and complex issue to be 
understood for most people, so that its local impacts will be responded to the social, economic, 
and agricultural system characteristics of the rice farmers. Previous studies also explain that 
farmers have a fatalistic tendency toward the climate change (Dayour et al., 2014; Cherif and 
Greenberg, 2013; Charles and Johann 2016; Akanda and Howlader, 2015). This condition 
affirms Rambo's statement (1985) that in addition to the few real things about the ecosystem 
that rural people understand, the conceptualization of the ecosystem also includes aspects 
that are now unbelievable. Thus, capacity building for climate change adaptation requires a 
flow of climate change information and communication from the experts to the farmers. 

The lack of climate change adaptation skills of the respondents confirms that training 
and the experts’ availability shortages may limit the ability of households, communities, or 
nations to implement adaptation options (Asante et al., 2012). Thus, adaptation training for 
the farmers is needed. Communications approaches such as in pest control training are still 
relevant enough to be used because a place-based approach to discuss climate change 
impacts on specific areas, communities and locations promise more effective message 
delivery (Grossman, 2005; Thompson and Schweizer, 2008). 

The application of climate change adaptation of respondents shows reactive adaptation 
measures, i.e. adaptations are implemented after the impacts of climate change have been 
perceived (Dolan et al., 2001). This is a logical consequence of the level of knowledge, 
attitudes, and adaptation skills of the respondents, as the explanation of Lorenzoni et al. 
(2007) that the level of farmer involvement in climate change is related to basic knowledge, 
values, experience, and lifestyle and all of that is influenced by the breadth of the social level. 
Therefore, knowledge about climate needs to be seriously communicated to ensure the 
agribusiness sector recognizes the value of the effective adaptation to the risk of uncertain 
climate (Moser, 2010; Nisbet, 2009), which can instill positive understanding and attitudes 
toward the environment, citizen action competence, and in the sense of empowerment 
(Monroe et al., 2000). 

Differences in adaptive capacity to climate change of the respondents emphasized the 
importance of considering the suitability of adaptation strategies built or offered with the 
location and geographical conditions of rice farming. Some adaptation technologies may have 
to be sought for the substitution as they are quite difficult to be applied by the farmers in the 
highlands. In addition, the adaptation strategy support component should also be considered 
its availability to be easily accessible to them. This refers to the statement of Penalba et al. 
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(2012) that the awareness of climate change and its impact may not be transformed into 
actions for social and economic reasons. 

This description of adaptive capacity to climate change is important because it not only 
explains the known and unknown climate change adaptation strategies but also how their 
attitudes, skills, and actions respond to the climate stimuli. Such information not only can open 
the minds of the government to the knowledge of the environment already possessed by the 
villagers that can complement the current knowledge of the scientists (Rambo, 1985), but also 
can be an input or evaluation of the suitability of climate change adaptation strategy 
implemented by the stakeholders. 
 

CONCLUSION AND SUGGESTIONS 
 

Rice farmers are less adaptive to the climate change, especially those in highland 
agroecosystem zones. It can be shown from the lack of knowledge and skills of specific 
issues related to the climate change, the attitude that tends to be fatalistic to the climate 
problems, as well as adaptation actions that tend to be reactive rather than anticipatory in 
responding to the climate change as a global phenomenon that impacts locally. This requires 
the flow of information through a variety of communication channels including the climate 
change adaptation training for farmers, as well as government policies that are able to 
encourage the availability of supporting components of climate change adaptation to the 
farmers. The implementation of both should refer to the results of the studies that extracts the 
determinant factors of adaptive capacity to climate change of the farmers including how the 
experience and what the farmers understand about the visible climate change manifestation. 
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