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Some experts believe that organic agriculture is more adaptable compared to conventional agriculture. Accordingly, the purpose
of this study is to assess organic and conventional farmers’ perception and adaptation to climate change and analyse the factors
that influence such decisions. The survey was conducted in Java, involving 112 organic farmers and 112 conventional farmers. The
chi-square test was used to differentiate climate change perceptions and adaptation strategies applied by farmers. The factors that
influenced the selection of the adaptation strategies were analysed using logistic regression. The results of analysis found that
organic farmers have more precise perceptions of climate change than that of conventional farmers. Organic farmers more
commonly implement mixed cropping, crop rotation, increasing organic manure, using shade, and changing irrigation techniques
as their adaptation strategies, while conventional farmers more commonly prefer to adjust planting and harvesting dates and use
traditional climate prediction called Pranata Mangsa. The selection of farmers’ adaptation strategies is influenced by age, ed-
ucation, experience, distance to extension services, access to credit, information about climate and farmer groups, as well as
farmers’ perceptions of climate change. The results of the study recommend that policy makers increase farmers’ adaptive capacity

through investment in education and institutions to support climate change adaptation.

1. Introduction

Climate change has become a serious threat to agricultural
sectors in Indonesia, including horticulture, because it can
disrupt sustainability and production systems [1]. Climate
change may decrease the quantity and quality of yields,
increase pests and diseases outbreak, and result in horti-
cultural crop failure, especially vegetables [2, 3]. Vegetables
often require water supplies to increase and improve the
quality of yields. For example, soil water shortage in the
beginning of shallot cultivation may decrease the production
by 26% [4]. Appropriate selection of adaptation strategies is
necessary for farmers to reduce the negative impacts of
climate change [5-9]. One of the adaptation strategy al-
ternatives is organic farming. Organic farming has higher

endurance and adaptation during extreme conditions be-
cause organic agriculture uses a higher level of organic
manure than conventional agriculture that can improve the
water holding capacity of soil, thus decreasing the risk of
yield loss; organic agriculture applies various traditional
skills and knowledge to manipulate agroecosystems, thus
decreasing dependence on external inputs; and organic
farming involves plant diversification, rotation, landscapes,
and agricultural activities that may increase farmers’ resil-
ience in facing climate change impacts [10, 11].

In recent years, research on farmers’ perceptions and
adaptation to climate change has become a concern for
farmers, researchers, and policy makers [12, 13]. Farmers’
perception and knowledge in facing climate change will
determine the actions, measures, adjustments, and
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adaptation strategies to climate change in the long term [14].
Previous research on perceptions revealed that awareness
and perceptions of climate change vary within and across
regions [15-21]. Farmers implement various adaptation
strategies to reduce climate change impacts [22-29]. There
are several factors which influence farmers’ selection of
adaptation strategies such as demographic characteristics
[29, 30], farming characteristics [31, 32], cognitive and
psychological factors [33], accessibility of resources [22], and
sociocultural factors [34].

Comparative studies of organic and conventional veg-
etable farmers on climate change and its impacts, the ad-
aptation measures they take to overcome the situation, and
the main factors that affect the selection of adaptation
strategies are still limited in Indonesia. The purpose of this
research is to assess organic and conventional farmers’
perception and adaptation to climate change and analyse the
factors that influence such decisions. This study is important
because understanding the perceptions of vegetable farmers
and the way they think and act in response to climate change
is very important in dealing with the negative impacts of
climate change and in maintaining the productivity of
vegetable farming. In particular, this study seeks to examine
the following research questions: what are the perceptions of
organic and conventional vegetable farmers about climate
change and the negative impact of climate change on veg-
etable farming? what are the adaptation strategies selected by
organic and conventional vegetable farmers to overcome the
negative impacts of climate change on vegetable farming?
and what are the factors influencing the adaptation strategies
selected by organic and conventional vegetable farmers in
dealing with climate change?

This article proceeds as follows. We first present in
Section 2 the materials and methods. We interviewed 224
farmers and analysed the data using chi-square and logistic
regression. Our results are presented in Section 3, in which
we provide farmers’ socioeconomic characteristics, vegetable
farmers’ perceptions of climate change and its impacts on
vegetable farming, farmers’ adaptation strategies in dealing
with climate change, and factors influencing vegetable
farmers’ selection of adaptation strategies in dealing with
climate change. A discussion is presented in Section 4.
Section 5 concludes this work.

2. Materials and Methods

2.1.Study Location. The study was conducted in Central Java
Province and the Special Region of Yogyakarta Province,
Indonesia. These two provinces are the locations for the
development of smallholder organic farming. Then, four
districts where organic vegetables were cultivated were se-
lected deliberately as the research locations, i.e., Sleman
(special region of Yogyakarta) and Magelang, Boyolali, and
Semarang regencies (Central Java) (Figure 1).

2.2. Survey. The survey was conducted in February-August
2018 by interviewing 112 respondents of organic vegetable
farmers who were randomly selected, and as a comparison,
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112 conventional farmers around the organic farmers were
also interviewed. The survey was carried out using a
structured questionnaire. The first section of the question-
naire collected information about socioeconomic charac-
teristics including age, education, experience, access to
various institutions, and background of vegetable farming
activities. The next part investigated farmers’ perceptions of
climate change and its impacts on vegetable farming.
Farmers’ perceptions of climate change were assessed based
on the indicators of rainfall and temperature over the last 30
years. The last section contained various alternatives of
adaptation strategies or changes in vegetable farming
practices carried out by farmers in response to perceived
climate change.

2.3. Analysis. 'The data were analysed using chi-square and
logistic regression. Chi-square was used to determine
whether there was a significant difference between organic
and conventional farmers’ perceptions of climate change
and its impacts. Logistic regression was used to find out
about the factors influencing the organic and conventional
vegetable farmers’ selection of adaptation strategies in
dealing with climate change. The logistic regression model
was considered the right model to use because the dependent
variable was binary (whether or not adaptation strategies
were used to minimize the negative impacts of climate
change; yes=1, 0=otherwise). The coefficient of logistic
regression analysis could not explain the effect of variable
change X,,, the probability of farmers to adopt certain ad-
aptation strategies (Pr Yj=1). Interpretation and mea-
surement of the results may use the marginal effect or partial
elasticity. The marginal effect describes the effect of changes
in the explanatory variable X,, on the probability of farmers’
adaptation strategies. Partial elasticity measures the effect of
increasing explanatory variable X,, by 1% on the change in
the probability of farmers’ adaptation strategies. A study
conducted by [5] used the marginal effect when explanatory
variable X,, was a binary variable or used partial elasticity
when explanatory variable X,, was continuous variable.

The explanatory variables which affected the selection of
adaptation strategies (Table 1) were selected based on the
findings of previous research; such as age [29, 35, 36], ed-
ucation [25, 29, 35-39], farming experience [36], distance to
extension services [31], distance to input market [28, 40],
access to credit [41], access to climate information [42],
farmer group membership [41, 43], access to climate training
[23, 32], and perception of climate change [44].

3. Results

3.1. Farmers’ Socioeconomic Characteristics. In general, the
conditions of organic vegetable farmers are relatively better
than those of conventional farmers in terms of socioeco-
nomic conditions (Table 2). Organic vegetable farmers have
better accessibility to credit institutions and farmer groups
membership as well as closer distance to input market than
conventional vegetable farmers. In addition, there is also a
significant difference in the perceptions of decreased rainfall
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FIGURE 1: Research sites map.
TABLE 1: Description of variables.
Variables Description of variables
Age Farmers’ age (years)
Education Farmers’” education (years)

Farming experience

Distance to extension service
Distance to input markets
Access to credit

Access to climate information
Farmer group membership
Access to climate training

Farmers’ experience in vegetable farming (years)
Distance to extension services (kilometres)

Distance to input markets (kilometres)

Dummy (1 =if farmers have access to credit institutions and 0 = otherwise)
Dummy (1 =if farmers have access to climate information and 0 = otherwise)
Dummy (1 =if farmers join farmer group and 0 = otherwise)
Dummy (1 =if farmers participate in climate trainings, and 0 = otherwise)

Perception of increased temperature Dummy (1 = if farmers perceive that temperature increases over the last 30 years, and 0 = otherwise)

Perception of declined rainfall

Dummy (1 =if farmers perceive that rainfall decreases over the last 30 years and 0 = otherwise)

between organic and conventional vegetable farmers, where
more organic farmers believe that rainfall tends to decline
over the past 30 years compared to conventional farmers.
Nonetheless, there are a few exceptions regarding the so-
cioeconomic conditions, i.e., organic farmers have farther
distance to extension services compared to conventional
farmers.

3.2. Vegetable Farmers’ Perceptions of Climate Change and Its
Impacts on Vegetable Farming. The results showed that most
organic and conventional farmers have the same perceptions
in terms of temperature, i.e., the temperature increases over
the past 30 years. On the other hand, rainfall is perceived

differently between organic and conventional farmers, i.e.,
most conventional farmers perceive that rainfall increases,
while organic farmers perceive that rainfall in the research
locations decrease over the past 30 years (Figure 2).

Both organic and conventional farmers perceive the
negative impacts of climate change on vegetable farming
(Table 3). In general, more conventional farmers perceive the
negative impacts of climate change compared to organic
farmers. Three negative impacts of climate change perceived
by most organic and conventional vegetable farmers are an
increase in pests and diseases, decrease in the quality of yields,
and decrease in production. In addition, an increase in pests
and diseases is the most significant impact experienced by
conventional farmers compared to organic farmers.
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TABLE 2: Socioeconomic profile of respondent.
o Organic Conventional Difference®
Characteristics
Mean Std. deviation Mean Std. deviation
Age 45.214 12.836 45.455 11.527 —-0.241
Education 8.205 3.404 7.786 3.429 0.420
Farming experience 19.902 13.283 22.259 12.876 -2.357
Distance to extension service 3.632 3.171 3.057 1.400 0.575 *
Distance to input markets 1.840 1.330 2.295 1.877 —-0.456 o
Access to credit 0.321 0.469 0.143 0.351 0.179 -
Access to climate information 0.554 0.499 0.500 0.502 0.054
Farmer group membership 0.929 0.259 0.625 0.486 0.304 o
Access to climate training 0.107 0.311 0.080 0.304 0.027
Perception of increased temperature 0.598 0.492 0.554 0.499 0.045
Perception of declined rainfall 0.411 0.494 0.143 0.351 0.268 i

“Significance based on Pearson chi-square for differences in proportions between the two groups or t-test for the average difference between the two groups.

***Significant at 1% level. ** Significant at 5% level. *Significant at 10% level.
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F1GURE 2: Organic and conventional vegetable farmers’ perceptions of changes in rainfall and temperature over the past 30 years in Java,

Indonesia, 2018 (% of respondents).

TaBLE 3: Organic and conventional farmers’ perceptions of climate change impacts on vegetable farming.

Impact Organic (%) Conventional (%) Difference®

It is difficult to predict growing season 59.821 52.679 7.143

Irregular planting pattern 50.000 50.893 -0.893

Increase in pests 66.964 78.571 -11.607 i
Decrease in production 75.000 74.107 0.893

Production failure 53.571 55.357 -1.786

Reduction in the quality of crops 75.893 71.429 4.464

Increase in crop failure risks 65.179 70.536 -5.357

Increase in loss risks 66.071 70.536 —4.464

Decrease in water supply 23.214 30.357 —7.143

“Significance based on Pearson chi-square for differences in proportions between the two groups. **Significant at 5% level.

3.3. Vegetable Farmers’ Adaptation Strategies in Dealing with
Climate Change. Both organic and conventional vegetable
farmers make efforts to reduce the impacts of climate change
by implementing various adaptation strategies in vegetable
farming. However, the adaptation strategies implemented by
organic vegetable farmers are more varied than those by
conventional farmers (Table 4). Organic vegetable farmers
have more adaptation strategies compared to conventional
vegetable farmers, including mixed cropping, crop rotation,
increasing the use of organic manure, using shade, and
changing irrigation techniques. On the other hand, com-
pared to organic farmers, there are more conventional
vegetable farmers who implement other adaptation strate-
gies such as growing nonwater intensive crops, adjusting

planting, and harvesting dates, and using Pranata Mangsa
(traditional planting season calendar) to minimize the
negative impacts of climate change.

3.4. Factors Influencing Vegetable Farmers’ Selection of Ad-
aptation Strategies in Dealing with Climate Change. The
values of marginal and partial elasticity coefficient resulted
from the analysis of the factors that influence the strategies
selected by organic vegetable farmers are given in Table 5,
while the values of marginal and partial elasticity coefficient
resulted from the analysis of the factors that influence the
strategies selected by conventional vegetable farmers are
given in Table 6. The results showed that age, education,
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TaBLE 4: Climate change adaptation strategies of organic and conventional vegetable farmers in Java.

Adaptation strategies Organic (%) Conventional (%) Difference®

Implementing mixed cropping 95.536 85.714 9.821 o

Using superior varieties 91.071 87.500 3.571

Growing nonwater intensive crops 48.214 50.893 -2.679

Implementing crop rotation 95.536 88.393 7.143 -

Adjusting planting and harvesting dates 53.571 62.500 -8.929 **

Increasing the use of organic manure 44.643 22.321 22.321 o

Using mulch 92.857 91.071 1.786

Using shade 34.821 8.929 25.893 e

Changing irrigation techniques 37.500 11.607 25.893 e

Using Pranata Mangsa 35.714 48.214 —-12.500 *

*Significance based on Pearson chi-square for the differences in proportions between the two groups. ***Significant at 1% level. **Significant at 5% level.

*Significant at 10%.

experience, distance to extension services, access to credit,
information of climate, and farmer groups as well as farmers’
perceptions of temperature and rainfall changes over the
past 30 years influence the climate change adaptation
strategies selected by both organic and conventional farmers.
The effects of each of these variables on both organic and
conventional farmers’ selection of adaptation strategies are
as follows.

3.4.1. Age. The coefficient of farmers’ age resulted in a
negative sign on the significant selection of adaptation
strategies, indicating that age negatively influences the
probability of adaptation strategy selected by farmers. For
example, the fact that age has a negative effect on Pranata
Mangsa (traditional planting season calendar) strategy
implemented by organic farmers indicates that an increase
in age significantly decreases the probability of organic
farmers to use Pranata Mangsa adaptation strategy. The
value of partial elasticity shows that an increase in farmer’s
age by 1% will decrease the probability of farmers to select
Pranata Mangsa adaptation strategy by 0.65%. In addition,
among conventional farmers, an increase in age by 1% will
lower the probability of farmers to implement mixed
cropping, grow nonwater intensive crops, conduct crop
rotations, and adjust planting and harvesting dates by 0.68%,
0.21%, 0.39%, and 0.49%, respectively.

3.4.2. Education. Farmers’ education resulted in either
positive or negative signs on various adaptation strategies
that farmers select, meaning that an increase in the length of
education undergone by farmers may increase or decrease
the probability of farmers to select a particular adaptation
strategy. A positive effect of education on the probability of
farmers in selecting an adaptation strategy can be seen in a
strategy to increase the use of organic manure and the use of
shade, indicating that an increase in the length of education
by 1% among organic farmers will increase the probability of
organic farmers to increase the use of organic manure and
shade by 0.55% and 0.68%, respectively, while such increase
among conventional farmers will increase the probability of
using superior varieties by 0.18%. On the other hand, a
negative effect of education on some adaptation strategies

selected by organic farmers can be seen in the strategy to
grow nonwater intensive crops (0.03%), adjust planting and
harvesting dates (0.69%), and use Pranata Mangsa (0.87%),
while in conventional farmers, it can be seen in the adap-
tation strategies to adjust planting and harvesting dates
(0.46%), increase the dose of organic manure (0.31%), and
use of Pranata Mangsa (0.87%).

3.4.3. Farming Experience. Farmers’ experience in vegetable
farming is positively related to several adaptation strategies
implemented by organic and conventional farmers. For
example, there is a positive relationship between farming
experience and the implementation of Pranata Mangsa
adaptation strategy, meaning that an increase in organic
farmers’ experience by 1% increases the probability of
farmers to select Pranata Mangsa adaptation strategy by
0.03%. Among conventional farmers, an increase in farming
experience by 1% increases the probability of farmers to
implement mixed cropping adaptation strategy (0.28%), use
superior varieties (0.32%), conduct crop rotation (0.23%),
and use Pranata Mangsa (0.52%).

3.4.4. Distance to Extension Services. Distance to extension
services has a negative effect on several adaptation strategies
implemented by organic and conventional farmers. Among
organic farmers, closer distance to extension services by 1%
increases the probability of farmers to use superior varieties
(0.08%) and adjust planting and harvesting dates (0.22%).
Among conventional farmers, a closer distance to extension
services by 1% increases the probability of conventional
farmers to implement mixed cropping (0.29%), conduct
crop rotation (0.19%), and use shade (0.62%).

3.4.5. Distance to Input Markets. Distance to input market is
negatively related to several adaptation strategies selected by
organic and conventional farmers. Farther distance to input
markets increases the probability of farmers to implement
mixed cropping (0.22%), grow nonwater intensive crops
(0.48%), conduct crop rotation (0.22%), adjust planting and
harvesting dates (0.31%), use shade (0.56%), and use Pranata
Mangsa (0.39%). Among conventional farmers, closer dis-
tance to input market by 1% increases the probability to
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implement several adaptation strategies such as mixed
cropping (0.23%), crop rotation (0.14%), adjust planting and
harvesting dates (0.42%), and use mulch (0.1%).

3.4.6. Access to Credit. Access to agricultural credit has a
positive effect on the strategy to increase the use of organic
manure by organic farmers and the use of mulch by con-
ventional farmers. Farmers who have access to credit have a
higher probability to implement the adaptation strategies of
using organic manure and mulch by 25.3% and 11%, re-
spectively, compared to conventional farmers.

3.4.7. Access to Climate Information. Climate information
has a positive effect on all the significant adaptation strat-
egies selected. Climate information increases the probability
of organic farmers to implement several adaptation strate-
gies including mixed cropping (10.6%), crop rotation
(10.6%), adjust planting and harvesting dates (26.6%), and
use Pranata Mangsa (15.3%). Among conventional farmers,
it increases the probability of farmers to implement several
adaptation strategies, including mixed cropping (15%),
growing nonwater intensive crop (17.4%), crop rotation
(21.8%), and changing irrigation techniques (15.2%).

3.4.8. Farmer Group Membership. Farmers’ membership in
farmer groups has a positive and significant effect on several
adaptation strategies selected by farmers. Organic farmers’
access to farmer groups increases the probability of farmers
to adopt particular adaptation strategies such as adjusting
planting dates (38.7%) and using mulch (16.8%), while
conventional farmers’ access to farmer groups increases the
probability of farmers to adopt some adaptation strategies
including mixed cropping (16.2%), using superior varieties
(18.9%), and crop rotation (11.8%).

3.4.9. Access to Climate Training. Farmer’s access to climate
training does not significantly affect the adaptation strategies
selected by organic and conventional vegetable farmers.

3.4.10. Perceptions of Temperature Changes over the Last 30
years. Farmers who perceive that the air temperature in-
creased over the last 30 years tend to have increased
probability to implement several adaptation strategies such
as growing nonwater intensive crops (16.9%), adjusting
planting, and harvesting dates (15.9%) and increasing the
uses of organic manure (17.7%). Among conventional
farmers, it increases the probability to adopt several adap-
tation strategies such as mixed cropping (12.1%), adjusting
planting and harvesting dates (20.7%), increasing the uses of
organic manure (23.3%), and changing irrigation techniques
(11%).

3.4.11. Perceptions of Rainfall Changes over the Last 30 years.
Farmers’ perception that rainfall decreases has a positive
effect on several adaptation strategies selected by farmers.
Organic farmers who perceive that rainfall tends to decrease
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tend to have higher probability to implement particular
adaptation strategies such as increasing the use of organic
manure and using Pranata Mangsa by 15.2% and 17.2%,
respectively. Among conventional farmers, it increases the
probability to adopt several adaptation strategies such as
using superior varieties (22%), increasing the uses of organic
manure (25.2%), changing irrigation techniques (16.8%),
and using Pranata Mangsa (31.6%).

4, Discussion

Our first analysis confirms that organic farmers have more
accurate perceptions of climate change compared to con-
ventional farmers. Organic vegetable farmers perceive that
the temperature increased, and rainfall declined over the
past 30 years. This perception is in line with the actual data
from the Central Bureau of Statistics, where the average
temperature over the past 30 years increased (Figure 3) and
rainfall decreased over the past 30 years (Figure 4). This
finding is in line with the findings of previous studies, stating
that the majority of farmers perceive the occurrence of
climate change, marked by an increasingly hot temperature
and declined rainfall [16, 20, 45-49]. In addition, farmers
who have experienced crop failure due to climate change
such as drought or flooding will be more aware about climate
change [50].

Organic and conventional vegetable farmers perceive
that climate change has a negative impact on vegetable
farming. Farmers’ perceptions of the negative impacts of
climate change on farming support the findings of previous
studies [1, 7, 26, 51-53]. The three most significant impacts
perceived by organic and conventional vegetable farmers are
a decrease in the quality of yield, a decrease in production,
and an increase in pests. The organic and conventional
vegetable farmers interviewed mentioned that, in addition to
rainfall and temperature changes, the occurrence of extreme
weather in the study locations is more frequent. Heavy rain
damages vegetables, thus lowering the quality of production.
Prolonged drought in several areas has caused rainfed
farming systems to experience crop failures.

Our second analysis confirms that the adaptation
strategies implemented by organic vegetable farmers are
more varied compared to those by conventional vegetable
farmers. Organic vegetable farmers apply more adaptation
strategies than conventional farmers [48]. Farmers more
aware of climate change will implement more adaptation
strategies to mitigate the effects of climate change [54-56].
The adaptation strategies most commonly implemented by
organic farmers compared to conventional farmers are
mixed cropping, crop rotation, shade, increasing the dose of
organic manure, and changing irrigation techniques. Most
organic farmers are bound by contracts in terms of sales with
certain parties, so they make efforts by implementing various
strategies to maintain the continuity of vegetable supply.
Mixed cropping, crop rotation, shade, increasing the uses of
organic manure, and changing irrigation techniques are the
strategies that farmers believe to be able to support vegetable
production for one year. During extreme rainfall or tem-
peratures, shade will protect vegetables and reduce damage
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FIGURE 4: Rainfall trend (mm/year) at research locations over the
last 30 years (1988-2017).

caused by extreme temperature and rainfall. Organic ma-
nure will support the soil by reducing the loss of water. A
change is in irrigation techniques in the form of ponds as
water storage for use during drought. Mixed cropping and
crop rotation will maintain the availability of various types of
vegetable and reduce the risks caused by climate change.
Several previous studies show that some of the adaptation
strategies implemented by farmers in dealing with climate
change include mixed cropping, crop rotation [57],
adjusting planting date [18, 29], increasing the use of organic
manure [38], using shades [27], and changing irrigation
techniques [57].

The adaptation strategies more widely adopted by
conventional vegetable farmers are growing nonwater in-
tensive crops, adjusting planting and harvesting dates, and
using Pranata Mangsa. Pranata Mangsa is still widely used by
conventional farmers. The conventional farmers interviewed
stated that they grow vegetables by adjusting to the climate

conditions, and they still use Pranata Mangsa to determine
the planting dates and the most suitable commodities to be
grown during that time. The results of this study support
those of previous studies that farmers adapt by adjusting the
growing seasons [29] and using Pranata Mangsa [57]. The
adaptation strategies implemented by farmers aim to
maintain agricultural production [58] and use it as a
profitable opportunity [59].

Various types of adaptation strategies are implemented
by farmers and influenced by climatic conditions, the types
of farming, and other conditions such as political, economic,
and institutional factors [29, 59]. Our third analysis confirms
that age, education, experience, distance to extension ser-
vices, access to credit, information about climate, and farmer
groups as well as farmers’ perceptions of temperature and
rainfall changes over the past 30 years influence the climate
change adaptation strategies selected by organic and con-
ventional farmers.

Age, education, and experience will influence the selec-
tion of adaptation strategies. Age negatively affects the ad-
aptation strategies selected by organic and conventional
vegetable farmers. These results confirm the findings of a
research conducted by [60] that young farmers more often
adopt climate change adaptation strategies because they
usually pay more attention to climate change. In fact, edu-
cation may have either positive or negative impact on organic
and conventional vegetable farmers’ selection of climate
change adaptation strategies. Some previous studies showed a
significant positive relationship between farmers’ education
and climate change adaptation [61], but some also showed a
negative relationship [62]. Organic farmers have higher ed-
ucation, so as to absorb technological innovations including
innovations to adapt to climate change [48, 63]. Another
factor influencing farmers’ selection of adaptation strategies is
experience. Organic and conventional vegetable farmers who
have more farm experiences tend to be more aware of climate
events in the past and better skill in assessing how to adjust
their farming with extreme weather. A positive relationship
between adaptation and experience is also shown by previous
studies [21, 36, 64].

Farmers’ access to extension services and input markets
also influences farmers’ adaptation strategies. Organic and
conventional vegetable farmers’ distance to extension services
and input markets negatively affects farmers’ selection of
climate change adaptation strategies. The results of this study
confirm those of previous studies, where distance to input
market [28] and distance to extension services [31] negatively
affect farmers’ decision to adapt. The negative effect of dis-
tance to input markets on adaptation strategies is related to
the limited access to input markets in terms of purchasing
inputs on time [62]. Extension services and input markets
should be easily accessed by farmers. Farmers who obtain
information about climate conditions from extension services
will have the knowledge of how to reduce climate change
impacts as well as effective and efficient adaptation strategies
[62], while input markets are far from their land, causing it
difficult for them to access crop production inputs [31].

Farmer’s access to credit, climate information, and
farmer groups have a positive effect on the adaptation
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strategies selected by organic and conventional farmers.
Farmers’ access to credit will provide farmers with addi-
tional funding sources for the implementation of adaptation
strategies. The finding of this study is in line with that of [22]
that access to credit can increase farmers’ opportunity to
adapt. In addition, farmers who obtain climate information
will have knowledge about climate, its impacts, and climate
change adaptation in terms of vegetable farming. Farmers
who often receive climate information will be more
adaptable to climate change [15]. Farmer groups serve as a
forum for farmers to search for information and technology
[19]. Any information about mitigation and adaptation
methods can be more effective if obtained from neighbours,
peer groups, and other members of farmer groups [32].
Farmer group meetings at the research locations are held
monthly, allowing farmers to obtain information regularly.
In fact, farmers could obtain knowledge and information
from farmer group meetings. Besides, farmers could also
obtain climate change adaptation technologies from these
meetings.

Farmers’ perceptions of temperature and rainfall play a
vital role in determining climate change adaptation strate-
gies implemented by farmers. Perceptions will also deter-
mine the long-term measures that farmers will take in
dealing with climate change. Organic farmers who perceive
that the temperature is increasing will adapt by using organic
manure. When organic farmers perceive that the rainfall is
decreasing, they will increase the use of organic manure and
use Pranata Mangsa.

On the other hand, conventional farmers who perceive
that the temperature is increasing will make efforts to change
their irrigation techniques, for example, by making reser-
voirs or drilled wells as the main source of water for farming.
If the rainfall is decreasing, conventional farmers will use
drought-and-flood-tolerant ~ superior varieties, adjust
planting and harvesting dates, increase the uses of organic
manure to maintain the soil binding capacity, so the soil is
not easily drying, change irrigation techniques by making
reservoirs, and use Pranata Mangsa to determine both the
suitable commodities and the planting times.

5. Conclusions and Recommendations

This research examined organic and conventional farmers’
perception and adaptation to climate change and the factors
that influence such decisions. Organic farmers’ perception of
temperature and rainfall over the past 30 years is in ac-
cordance with the climate data, indicating that organic
farmers have more accurate perceptions of climate change
compared to conventional farmers. Organic vegetable
farmers perceive that climate change greatly affects vegetable
farming. The three impacts experienced by most farmers are
a reduction in the quality of crops, an increase in pests, and
crop failure.

To reduce the impacts of climate change on vegetable
farming, both organic and conventional farmers implement
varjous adaptation strategies. The strategies include imple-
menting mixed cropping, using superior varieties, growing
nonwater intensive crops, implementing crop rotation,
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adjusting planting and harvest dates, increasing the use of
organic manure, using shade, using mulch, changing irri-
gation techniques, and using Pranata Mangsa. In fact, the
adaptation strategies implemented by organic farmers are
more varied compared to those by conventional farmers.
Organic farmers implement adaptation strategies to mini-
mize the negative impacts of climate change on their
farming, as a way for them to maintain the continuous
supply of vegetables. In addition, farmers may select dif-
ferent strategies depending on the resources they have.

Policy makers and stakeholders shall contribute to in-
creasing farmers’ adaptive capacity in dealing with climate
change by increasing farmers’ access to climate information,
input markets, credit, and farmer groups. In addition, policy
makers and stakeholders shall provide more extension and
information about climate and climate change adaptation
strategies, particularly in relation to vegetable farming.

This study attempts to assess the perceptions and ad-
aptations of organic and conventional farmers to climate
change and analyse the factors that influence those decisions
in Indonesia, using a logistic regression model. Data col-
lected through self-administered questions, but some vari-
ables not included in this study, such as motivational factors,
may have more influence towards the decision of farmers to
further adapt. In addition, local wisdom regarding the
planting season calendar in each research area should be
considered in future research considering that these vari-
ables significantly affect the adaptation of farmers to climate
change. The researcher also recommends that future work
should consider other types of logistic regression.
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