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Abstract

This study aims to identify and analyze the farmers™ perception of the climate varability and the impacts of the climate variability, iden-
tify and analyze the vulnerability and the income of the farmers due to the climate variability, identify and analyze the farmer strategy in
anticipating and adapting the climate variability and recommending the adaptation mechanism based on engineering, institutional, tech-
nological, social, economic, and cultural organizations to the farmer in responding to the climate variability. Most of the farmers know
and understand the climate change information from the television. Farmers mostly feel this climate change through the inerease in tem-
perature and the number of dry days. The impact of the climate change affects the livelihood of the farmers, not a few farmers suffered
the losses due to the decreased in productivity. To reduce the decrease in income, the farmers increase the use of input, thus affecting the
income of the farmers. The results of a comparison of the farmers between 2009 and 2015, there is an increase in productivity and reve-
nue, but this increase is lower than the increased costs incurred by the farmers. This resulted in lower revenues of the farmers in 2015
than in 2009. There are 3 kinds of the strategies which is undertaken by the farmers: economic, ecological and social adaptation. For the
economic adaptation, the expectations of the farmers to the capital assets are higher than the actual condition. Ideally, the highest ideal
expected by the farmers is physical capital. while the lowest is social capital. Meanwhile. for the ecological adaptation. the community
seeks to improve the irrigation channel, replace commodities and utilize the appropriate technology. As for the social adaptation, farmers
are expecting the help from the government. The policy implications from this research are: 1) the farmer in Jatiluwih are mostly aware
of climate change, some strategies have been implemented by the farmers to maintain their income that affected by the climate change
such as to work in the city or become a tour guide in their area. Based on the analysis of the sustainable livelihood. the farmers' expecta-
tion of physical capital such as electricity, water, irrigation, and roads are relatively high compared to the other capital. Because of the
cost of supply is high. the provision of the physical capital is not easy. the govemment intervention is needed. TherefdGl the farmers are
expecting the government to be able to improve the condition of these facilities. especially for the irrigation. Irrigation plays an important
role in farming. 2) The social capital of the farmers is high, the farmers have a good relationship with the government, indigenous people,
and farmer groups. Therefore, in addition to providing the physical assistance, the government can also conduct the guidance and sociali-
zation on reducing the impact of the climate change through farmer or cultural group.
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1. Introduction

The climate change has an impact on many aspects of life [1]-[3].
Disaster induced by the climate change are varied from natural
disaster such as drought, flood, storm, landshdes, [4] [8]. to a
man-made disaster (food shortages, malnutrition, fire, technologi-
cal disaster), [9], [10]. The climate variability is a fluctuation of
the climate elements that occur suddenly but not last long. The
variation of the climate 1s influenced by El Nifio which can lead to
the reduced rainfall [11], [12]. The agriculture sector is the most
vulnerable to the climate variability. The climate variability can
threaten the crop production systems, affecting the livelithood and
the food security for billions of people who depend on the agricul-
ture. Although Tabanan 1s well known for its sustamable water
supply system E farming (the Subak system), the impact of the

agriculture failure due to the climate variability can be seen in
Tabanan regency which is one of the rice producers in Bali as well
as a tourist destination. Tabanan regency as one of the favorite
tourist areas, every year visited by millions of tourists, in 2015 the
number reached to 3.179.617 tourists. This district has excellent
potentials for tourism, one of its outstanding potentials is the agn-
culture, with the nce field terraces n Jatiluwih village. This vil-
lage has been recognized by UNESCO as a world cultural heritage.
The total area of the rice fields reaches 22.562 square kilometers
or 26.88 percent of the entire arca of Tabanan regency. Therefore,
one of the objectives of this study is to look at the livelihood adap-
tations model of the farmers in dealing with the climate vanability
and to give recommendation for the government of Tabanan re-
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gency regarding mitigation and adaptation of the impact of climate
change in the region. The sustainable livelihood (SL) approach
[13]. is used for the welfare improvemen{Study while the field
study has been conducted by Wagqid [14]. The aims of this study
are to identify and analyze the farmers™ perceptions of the climate
variability: to identify and analyze the level of vulnerability and
the income of the farmers due to the climate vanability; to identify
and examine the farmer strategies in anticipating and adapting to
the climate variability; to recommend the adaptation mechanism
based on engineering, institutional, technological, social. econom-
ic, and cultural organizations [15]-[17] to the farmers in respond-
ing to the climate variability.

2. Research MethodologyLiterature Review

The object of the research in this study is the farmers who live in
Tabanan district, Bali Indonesia which is a rice producing area.
The respondents are the farmers who have the business in the
region. The selection of the respondents conducted by Purposive
Sampling. The data collected in the form of primary data and sec-
ondary data. The primary data were obtained through the inter-
views using the questionnaire. Some of the primary data collected
in the form of production data, which includes the data on the
agriculture expenditures and revenues, the perception of the farm-
ers on climate, institutional and another variability. While for the
secondary data contains the data of temperature. weather, and
about the district. Table 1 shows the relationship between the ob-
jectives and the analytical tool of each objectives.

Table.1: the Relationship between the Objectives and the Analysi
No Objectives Data Type | Collection Analytical
Method Method
1 To identify and ana- Primary In depth Qualitative
lvze farmers under- and sec- interview descriptive
standing of climate ondary analysis
variability and its
impact
2 To identify the impact Primary In depth Change in
of climate variability data interview productivity
to farmers income and ques- and loss of
tioner eaming
3 | To identify farmers Primary In depth Sustainable
adaptation strategy in data mterview livelihood
dealing with climate and FGD asset
variability
4 | To give recommenda- Primary In depth Qualitative
tion of the adaptation data interview deseriptive
mechanism based on and FGD analysis
engineering, institu-
tional, technological,
social, economic, and
cultural organizations
to the farmer in re-
sponding to the climate
variability

Sustainable Livelihood provides a conceptual framework, which
forms an essential basis for the formulation of the action programs
in the implementation of the poverty alleviation and deprivation
project that are chronically recognized in many developing coun-
tries. In addition, the framework has also become a foothold for
the evaluation of the particular conditions in communities that are
the subjects to the intervention, vulnerability in a society that 1s
likely to be affected (shocks, trends, seasonality) a govemment
policy or even the environmental damage that can drag the Liveli-

hood of a community in a total bankrupt situation| 18]. Empirically,

almost an analysis is based entirely on the facts and the impact
information recorded on the nstruments developed for this study
[19]-[21]. then to be associated with 5 things as expressed by a
pentagonal — shaped consisting of 5 elements of the capital (figure
1), which includes the access to the human capital, access to the
natural capital, financial access. physical access and the access to
the social capital[22], [23].
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Figure.1: The Pentagonal Assets [24].

Livelihood can be declared sustainable 1f it can be united and used
by the individuals or groups to dampen and restore the condition
of the various shocks and stresses, to maintain or even develop the
capital assets that they own or control, and the last is that, in their
livelihoods activities, livelihoods do not pose a threat to the sus-
tainability of the surrounding natural resources. The sustainable
livelihoods approach places the community at the center of the
development. This focus on the community as the same 1mportant
in both at the higher level (when discussing the achievement goals
such as poverty alleviation, economic reform or the sustainable
development) as well as at the micro or community level (where
in some cases this approach has been widely used) [25]. Whereas
poverty is a problem faced by developing country [26]. the liveli-
hood can be interpreted as a livelihood strategy, which is a vanety
of the efforts made someone to take advantage of the various re-
sources which have to earn to eam the income to maintain its sur-
vival. The sustainable livelihood approach seeks to identify the
most significant obstacles faced by the human, and the most prom-
ising and open opportunity for. the community, regardless of
where it came from (e.g. where, in what region or level, from local
to international). This approach builds on the community's under-
standing or definition of these barners and opportunities and,
whenever possible, this approach can help the communities to
discuss/realize these barriers and opportunities [25]. The sustaina-
ble livelihood capital, the ability to pursue the livelihood can be
found to differ depending on social policy (culture policies and
community policies) and the strengths of each resource owned by
a family or individual, the actual state of the community (natural
and the environmental conditions). The sustainable livelihood
approaches have several resources, these resources are a source for
finding the level of vulnerability as well as a tool for the lasting
livelihood achievement. It is expected that with the sustainable
livelihood analysis large revenue, increased prosperity, reduced
vulnerability, better food safety, the use of more sustainable
natural resource base will be achieved.

3. Results and Discussion

This study was conducted in Jatiluwih, Penebel Tabanan District
Bali. with the number of the respondents who are the farmers of
26 people. In Jatiluwih, as in Bali in general, there is an irrigation
system called Subak. In Bali, Subak 1s not an irngation system
that revives the rice fields, but the Subak that has been crowned as
the world cultural heritage is also a tourist attraction for the for-
eign or local tourists,

The agnculture land m Jatiluwih received the water supply from
some rivers flowing in Tabanan, including Yeh Pusut, Yeh Baas,
and Yeh Ho. The imgation water 1s divided to irigate the seven
Subak groups m Jatiluwih, such as Subak Kedamian, Umaduwi,
Kesambi, Besi Kalung, and Gunung Sari. The area of the rice field
in Subak Jatiluwih reach 303 hectares with 217 members.

The charactenstic of the rice farmers m this village 15 not much
like in other communities in Indonesia. Table 1 illustrates that
only one farmer which his age is less than 30 years old. Most of
them are the farmers over than 50 years old, which is 57.7% of the
education level mostly graduated from the Primary School (SD)
which is 30.77% of all respondents. Therefore, some respondents
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expressed the concerns of the agriculture, because of the need of
the voung generation in agricultural sector. Table 1 illustrates that
the number of female farmers respondents 1s 6 persons or by
23.08%. The women farmers in Jatiluwih are mostly aged 30 to 49
vears, which is 11.54%. A total of 25 farmers or approximately
92.59% state that farming is their primary business, while the rest
of 7.41% said that agriculture i1s a side business. Some of the
farmers' side business is husbandry and trading.

Table.2: The Age and Education Level of the Farmers in Jatiluwih, Pene-
bel, Tabanan based on the Gender

source of loan capital (1 farmer or 4% of the respondents) usually
get funds from the landowner, then share the profit equally.

The farmers in Jatiluwih plant various types of varieties, there 1s
local rice and variety rice. The local varieties are usually planted
in the rainy season with the harvest time up to 6 months. The local
varieties in Jatiluwih are red rice and white rice. While mn the dry
season (Gadon/ Gadu), an example in July — August, the farmers
grow high vielding varieties such as IR 64, Inpari 13, Ciherang or
Cigeulis and secondary crops.

Table 3 illustrates that the farmers plant the local rice cultivated
starting from December to February, but mostly planted in early
December. The harvest of the farmers who grow the local rice is
relatively the same, in June. There i1s 1 farmer or about 4% who
planted in February. Most of the farmer, 17 people or approxi-
mately 62.96% started to plant the local rice in December.

Table.3: The Local Rice Planting Time

Planting Local Rice
Month Total Percent
Local Rice 27 100.00%
1-6 9 33.33%
12-6 17 62.96%
2-6 1 3.70%
Total 27 100.00%

Gender
Male Female Total
| Age n Yo n Yo n Yo
Age: <30 0 0.00% 1 3.85% 1 3.85%
SLTP 0 0.00% 1 3.85% 1 3.85%
Age: 30-49 7 26.92% | 3 11.54% 10 38.46%
SD 3 11.54% | 2 769% | 5 19.23%
SLTP 3 11.54% | O 0.00% 3 11.54%
SLTA 1 3.85% 1 3.85% 2 7.69%
Age: 50-69 7 26.92% | 2 7.69% 9 34.62%
SD 2 7.69% | 1 385% | 3 11.54%
SLTP 3 11.54% 0.00% | 3 11.54%
SLTA Z 7.69% 1 3.85% 3 11.54%
Age: =70 [ 23.08% 0.00% [ 23.08%
SLTP 1 3.85% 0.00% 1 3.85%
SLTA 5 19.23% 0.00% 5 19.23%
Total 20 76.92% | 6 23.08% 26 100.00%
Note: SD-Elementary School

SLTP-Junior High School

SLTA-Senior High School
The experience of these farmers is mostly more than 15 years;
there are 17 people or about 65.39% of them whereas the farmers
who have more than 25 years” experience is 6 people or 23.08%.
While the farmers who have less than 15 years’ experience is 9
people. There are only 2 women farmers who have experience
more than 25 years (Table 2).
This long-standing farmer’s experience is expected to understand
what is happening with the climate change or variability and its
impacts on the agriculture, particularly in Jatiluwih.

Table.2: Farmers Experience in Paddy Farming Based on Age and Gender

While the time of superior rice planting for the farmers is not in
August and September with the harvest time is in November and
December. This can be seen in table 4. Most farmers who plant the
superior rice from August to November is about 17 people or
about 62.96 percent.

Table.4: The Vanety Rice Planting Time

Planting Variety Rice
Month Total
8-11 17 62.96%
8-12 6 22.22%
9-11 1 3.70%
9-12 3 11.11%
Total 27 100.00%

All of the respondents, who are the members of Subak are the
members of the farmers group, in the Subak System, the farmer
who utilize this Subak are the members of the farmer groups as
well. So, all members of Subak are the members of the farmer's
group. The counseling given to the farmers 1s usually attended by
the members of the farmer's groups, but sometimes the farmers do
not always come at the counseling time. And sometimes, the
farmers do not know the existence of the counseling. In the study
area, the advice conducted by the government in Jatiluwih which
was followed by more than 50 percent of the farmers or about
66.67 percent, mostly the attendance of counseling are the owner
of the land. Some counselling topics are the manufacture of organ-
ic fertilizer, cropping pattern, post-harvest land treatment, on site
irrigation, pest control, cultivation and the post-harvest (table 5).

Table.5: The Members of Farmers Group Following the Counseling

Age/ Farming Experience Gender
(in Year) Male Female Total
n % N %o n Yo
Age: <30 0.00 | 1 385 3.85%
Yo Yo
15-24 0.00% [ 1 | 3.85% | 1 3.85%
Age: 30-49 7 2692 | 3 11.54 1 38.46
% % | 0 Yo
5-14 6 2308 | 2 | 7.69% 8 30.77
%o %o
15-24 1 | 3.85% 1 3.85% 2 7.69%
Age: 50-70 1| 4615 | 2 769 | 1 53.85
2 % % | 4 Yo
5-14 1 | 3.85% 0.00% 1 3.85%
15-24 5| 19.23 0.00% | 5 19.23
% %
25-34 4| 1538 | 1 | 385% | 5 19.23
% %o
=35 2| 769% (1| 385% | 3 11.54
%
Age: =70 1 3.85 0.00 [ 1| 3.85%
Yo Yo
25-34 1| 3.85% 0.00% | 1 3.85%
Total 2| 7692 | 6| 23.08 | 2| 100.00
0 % % | 6 Yo

The farmers who have the primary occupations as farmers, on
average have an agriculture land area of 81 acres or 0.81 ha, while
the farmers who choose as the farmers as a side job has a higher
average land area which is 150 acres or 1.5 ha, Most of the farm-
ers use their capital (25 farmers or 96%). The farmers who have a

Members of Farmers Ever Followed the Counseling from the Gov-
Group ernment
Yes No Total
n % n % n %

Yes 8 2963 | 4 14.81 | 12 44.44%
% %

No 10 3704 | 5 18.52 | 15 55.56%
%o %o

Total 18 66.67 | 9 3333 | 27 100.00
% Yo Yo

Furthermore, table 6 shows the number of farmers who have fol-
lowed the counseling and implemented the advice. Approximately
37 percent of the farmers who support the advice and achieve the
results in their farms. While that who does not perform is 29.63
percent of all farmers.
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Table.6: The Members of the Farmers Groups that Follow the Counseling

and Impl 1 the Advice

Attends the counsel- Implement the counseling advice

ing Yes No Total
n %a n % n %

Yes 1| 37.04% | & | 29.63% 1 66.67%
0 8

No 1 3.70% | 8 | 2963% | 9 33.33%

Taotal 1 40.74 1 5926 | 2 100.00
1 % 6 % 7 Yo

Furthermore, farmers who ever get the credit from the government
is 44 percent, and the farmers who do not get the credit from the
government is 56%. The farmer's perception of the climate change
in Jatiluwih mostly had hear about the term of climate change.
(about 78% of respondent). The rest of the respondent never heard
the term climate change. The farmers who have heard this term
mostly know the climate change from the television and it 1s about
95%, while the other 5% heard from the radio. For 86% of the
farmers who have heard about the climate change have understood
this climate change. The understanding of climate change is prov-
en by a variety of the perceptions about the climate change which
are long dry season. reduced rainfall, increasing the hot tempera-
ture, reduced the long dry droughts, the move suddenly from the
droughts into the rain, and erratic dry rain. The rest 14%, even
have heard about climate change. do not understand about climate
change. Table 7 illustrates the farmers' perception of the climate
change which can be seen through the changing temperature, rain-
fall. number of the rain days. number of the dry days and flood
intensity. Most farmers claim that this ¢limate change can be felt
through an increase in temperature, which is about 45.83%. Ap-
proximately 25 percent said that the temperature increased and the
heat is remaining. Furthermore, the farmers feel that this climate
change resulted in the decreased rainfall, about 78.26 percent of
the farmers who state this. Only 4.35 percent noted that the
amount of the rain did not change. Meanwhile, about 72 percent of
the farmers stated that the cimate change could be felt regarding
decreasing the rainy days or months, while 58.33 percent noted
that the climate change could be handled through the increasing of
the dry day numbers. When viewed from the intensity of flooding
in the river, this climate change decreased the power of the river to
flood or watering Jatiluwih. Based on the perception of the farm-
ers, most of the farmers declare the climate change through the
decreasing rainfall, resulting in decreasing the rain intensity and
the number of the rainy days or months.

Table.7: The Climate Change Impacts Felt by the Farmers

the only 23 percent did not experience losses. The perceived fail-
ures are due to the reduced crops, dead rice, a reduced cultivated
land area so that the existing land cannot be developed all, at-
tacked by rodent pests, and anomaly occurs despite the lack of
water, but some plants are affected by flooding. For the most part,
84 percent of the farmers claim that this climate change decreases
the productivity of the farming, with a decrease of 5 to 10 percent
of the crop production in regular harvest time, The farmers in
Jatiluwih not only plant the rice crop but also secondary crops.
like many other area of upland crop [27]. Some of these crops are
planted in both the rice fields and their gardens, such as tomatoes,
chili, com, and flowers. Some of them also plant coffee on their
land. According to the farmers, for about 32 percent stated that the
climate change is reducing the productivity of other plants.
Meanwhile, for about 68 percent of the farmers said that the cli-
mate change does not affect the other plants. However, 73 per-
cent of the farmers does not alter their livelihoods due to climate
change. While the other 27 percent of the farmers responded to
their lives to mitigate the impact of climate change. The farming
analysis was used to analyze the comparison of farming system in
Tabanan between 2009 and 2014. Table 8 illustrates that the rice
productivity in 2015 is higher than that of the rice productivity in
2009, which i1s about 4.7 percent higher by 2015. The price that
oceurred between two years, the rate in 2015 increased by about
50 percent from 2009. So, the farmers' income increased for about
122.67%., from IDR 13.70 million to IDR 30.51 million. Mean-
while, there was an increase in the cost of 126.79%, from [DR
5.77 million to IDR 13.08 million. This change in costs and reve-
nues resulted in differences in Revenue Cost Ratio (RCR) and
Benefit Cost Ratio (BCR). the ratio between the tax to expense
and income against the charges. The value of RCR decreased from
2009 to 2015, from 3.37 to 2.33. as well as for BCR dropping
from 1.37 to 1.33 (table 8). Based on the results of the compara-
tive analysis of this farming analysis. it can be concluded that the
acceptance of the farmers from 2009 to 2015 has increased in line
with the increase in grain prices. This increase, although the in-
creasing revenue of 119.67 percent, but if seen the value of its
BCR, it is decreasing. This is because the cost increases higher
than the productivity, price and the income([28].

Table.8: Comparison Analysis of the Rice Farming in Year 2009 and 2015

No | Component 2009 2015 Gap

1 Productivity (kg/ha) 6490 6.780 4.47%
2 Price per kg 3.000 4.500 50.00%
3 Cost 5,770,002.00 | 13,085910.00 | 126.79%
4 Revenue 13.703.682.00 | 30.514.185.00 | 122.67%
5 Benefit 7.933.680.00 [ 17.428.275.00 119.67%
6 RCR 337 233

7 BCR 157 1.33

. e No De- | pid Not
Condition creas- 5 creas-
; Change A Know
ing ing
Temperature 4583 | 25.00% | 25.00% 4.17%
%a
Rainfall 17.39 4.35% 78.26% 0.00%
%
Number of the rainy days 20.00 0.00% | 72.00% 8.00%
or months %o
Number of the dry days or 5833 4.17% | 25.00% 12.50%
months Ya
Flooding river intensity 4.35% 4.35% | 73.91% 17.39%

These changes felt by some of the farmers during the last 5 years
by 46 percent of the existing farmers and only 4 percent who
claimed that the climate change occurred between 5 to 10 years
ago. About 50 percent of the others, they do not remember the
starting time of the occurrence of the climate change.

84 percent of the farmers in Jatiluwih stated that the climate
change affected the livelihood of them. They think the impact of
the climate change with the occurrence of dry fields so that it can-
not be cultivated, decreased source water, crop fmlure due to the
unpredictable ramnfall, the unpredictable seasons and the mcreased
pest populations. These are the things that failed the harvest in
Jatiluwih. Most farmers suffered the losses due to the climate
change. Approximately 77 percent of the farmers stated this, while

Livelihood is a development term which describes the ability, the
ownership and the activities of an individual or society against the
capital/assets. A sustainable livelihood is a comprehensive ap-
proach to overcoming the most critical constraints faced by the
community. According to Saragih, this method focuses on the
understanding how the individuals and the households derive and
use the specific social and economic assets to seek the further
opportunities, reduce nsk, reduce the vulnerability and maimntain or
enhance their livelihoods. In domg this analysis, some assets can
be called as a form of the rural social life which is natural capital,
human capital, physical capital and social capital which later can
be simplified as a form of the hivelihood or pentagon assets.

The output of this analysis is the level of the sustainable livelihood
in Jatiluwih village. Penebel, Tabanan with the sustamable liveh-
hood rate obtained from the accumulated level of the livelithood
assets (matural capital, human capital, financial capital, physical
capital and social capital). In this analysis, it is compared to the
factual circumstances and the ideal conditions or expectations.
Given to this difference, it is expected that the existing assets can
be directed to achieve the holdings as expected.
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Natural Capital Assets

The natural resources capital assets in Jatilowih are forests and
rivers. The community in Jatiluwih is a community whose activi-
ties focus on the wetland farming so that the altemative livelihood
resources derived from these natural resources are less exploited.
Currently, the condition of the river in Jatiluwih is only used for
the rice fields only, while the other benefits such as for fishery,
still not utilized. Meanwhile, for the forest resources. people tend
to preserve the forest even though people know that the forest can
generate the alternative sources of the income. The woods are
allowed to grow properly without being exploited. This impacts
on relatively well-produced grand water, as the community does
not use the river water for the fulfillment of the daily living water.
Of the total natural resources. the availability of the rivers has a
relatively low value due to the reduced water flow, especially in
dry season.

Human Capital Assets

Human resources play an essential role in dealing with the climate
change, especially related to the local wisdom, counseling, train-
ing, and utilization of the mformation. All these components are
highly regarded for the farmers. Some things that the farmers need
to improve to increase of these farming are the availability of the
skill training for the farmers. This is felt by the farmers, and still
low compared to what is expected by the farmers.

The next is the lack of the information about the climate change,
farmers are less able to predict the weather condition that will
oceur [29]. Similarly, to utilize the training and the innovation for
the farmers who are also still lacking.

The local wisdom felt by the farmers is relatively good because
people activities in Jatiluwih usually based on the local wisdom.

Financial Capital Assets

People in Jatiluwih village are already familiar with many various
financial institutions, such as banks, cooperatives, and other micro
The farmers in this village almost all have used the fi-

agenc
nancial institutions, especially banking. The use of the bank is to
save or receive the money transfers. In the event of the problems
due to the climate change, not a few farmers who take their saving
money for the use of daily activities or their business purposes.
This 1s because of the difficulties of the loan seeking from the
al institutions. The farmers feel that the financial capital 1s
significant to their business and their daily activities, except to
utilize the informal finances such as the shark loan and bank. This
is because the farmers know that these two institutions have a
relatively high rate of return, which will make it difficult for them-
selves if they do not or have not returned the debt.

Physical Capital Assets

Furthermore, for the physical resources, which is seen from the
availability of the electricity, water, irrigation, and road. Jatiluwih
village 1s a pleasant village which has enough facilities for all of
the public facilities. The village has the electricity availability up
to 24 hours, abundant water due to the preserved forest and irriga-
tion system (Subak). This region has a reasonably good road net-
work. The journey from the provincial capital, Denpasar to this
area, especially to the village office, reaches approximately 1.5
hours with good road access. Physical resources that have low
value is access the irrigation and roads. This is because of the
discharge of the sprayed water has begun to decline and access to
the agricultural land has not been paved.

Social Capital Assets

The last capital 1s the social capital, some assets in this group are
the farmer groups, indigenous group, and the government, Based
on the perception of the farmers, it can be seen that the farmers

feel a need for the availability of the farmer groups and the gov-
ernment in their business availability, but the level of the member-
ship of the indigenous group, although it 1s crucial but still under
the interest of the farmer groups and the government. It can be
seen that these two institutions are active in agriculture business
activities. The farmers thought that they often utilize the member-
ship of the indigenous people, but in practice, the farmers more
often use the farmer group. Integration between cultural and social
resources also strengthening the resilience m facing disaster [30].
In other assets, such as the government, the farmers feel that the
government is less responsive in fixing the irrigation problems.
Overall, the average condition of the farmers in existing the capi-
tal asset is higher than the actual situation (figure 2). The most top
ideal situation expected by the farmers is physical capital, while
the lowest is social capital. It can be seen that the farmers' expec-
tations of the physical capital such as electricity, water irngation,
and roads are relatively higher compared to the other capitals. The
provision of the physical capital is not accessible, because it re-
quires a lot of funds. Meanwhile, the social capital is a relatively
low value to the ideal conditions, because the social capital in the
form of the farmer group, indigenous group and the government-
owned by the farmers in Jatiluwih is relatively high. They have a
good relationship with the govemment, indigenous people, and the
farmer's group.

Adaptation Strategies

Some strategies which can be done by the farmers in facing the
climate change is through the economic, ecological and social
adjustment [31]. The adaptation made by the rice farmers aims to
reduce the impact of the losses caused by the climate change.
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Economic Adaptation

icultural

The economic adaptation consisted of being a non-
worker in the village, becoming a laborer, becoming a city worker,
maximizing nonfarm mcome, using savings, renting his farmland,
renting the other land, selling livestock, selling jewelry, selling
property, reducing the food consumption per day, owed to formal
mstitutions (banks, cooperatives), and owed to a loan shark.

Based on the interviews with the farmers, the majority of the
farmers adapt to meet the economic turmoil resulting from the
chmate change through the sale of the hvestock 1s 22.22%. In
Jatiluwih, most farmers have an integrated farming activity, not
only in the agriculture but also in the livestock, trade and others.
The second economic adaptation of farmers 1s as farm laborer,
both in neighboring and in the neighboring village which amount-
ed to 7.41%. The utilization of the other non-agricultural activities
that can be done in the village, about 7.4 percent. for example. 1s
to become a tour guide. One of the NGO who actively empower
the farmers is Yayasan Tri Hita Karana (THK). Tri Hita Karana
foundation (THK) Bali through "the spiritual tour" program seeks
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to empower the farmers' member of Subak Jatiluwih. This founda-
tion educates the farmers and Subak administrators (Pekaseh) to
become the tour guides. The farmers are prepared to be a guide for
the tourists ing Jatiluwih and the surrounding areas. Through
the spiritual tour program, the farmers not only sell their products
to tourist but also sell the services as the local guides around their
farms. Another adaptation i1s made through the use of the savings
deposited in the bank, which amounted to 3.7%. Also, some farm-
ers were looking for the other jobs in the city during the wait for
their harvest, which 1s about 3.7%. The location of Jatiluwih vil-
lage is not so far from the provincial capital, Denpasar.

Ecological Adaptation

The ecological adaptation carried out by the farmers from several
alternative adaptions such as fertilizer intensification, the addition
of pesticides, utilizing technology to overcome the problems,
changing the pattern of planting, changing the harvest time,
changing the crop vaneties, changing the agricultural commodi-
ties, improving the irrigation channel, creating the ponds, creating
drilling well and greening. Most farmers choose the irrigation
improvement as one of the adaptations, as the irrigation is essen-
tial to their business. The number of the farmers who want the
irrigation improvement is 14.81%. Another ecological adjustment
done by the farmers is to make the pond which 1s 7.41%. This
need to be done because one function of the lake 1s to accommo-
date the rainwater. If there is drought, the farmers will find it easi-
er to get water. Another thing that can be done by the other farm-
ers is to replace the commodities and crop varieties and use the
technology to overcome the problems that occur. 77% of the
farmers suffered the losses in their business. This happened when
the farmers in Jatiluwih have experienced the drought. This water
shortage impacts to the lack of the water which commonly used by
everyday residents to drink. bathe or raise the livestock. The peo-
ple who usually get the water from the piped water source must
now collect the water from the river and the lake. The farmers in
this region are trying to keep doing the business in the field of
agriculture, by switching to plant the chocolate and banana.

Social Adaptation

Furthermore. for social adaptation, from several adjustments con-
veyed, the use of consignments from the relatives: remittances,
goods, and food, the use of neighboring networks (money, prod-
ucts, and feeds), the utilization of the government aid. choose the
use of the government assistance as the most viable social adapta-
tion. The government is an official institution that should provide
the policy for the welfare of its citizens. Some strategies that are
done through the government are with the counseling, lending and
repair the irrigation channels.

4. Conclusion

Most farmers understand the climate change and mostly receive
information from the Television. Most farmers perceive this cli-
mate change through the increasing temperature and increasing the
number of the dry days. The impact of the climate change is af-
fecting the livelihood of the farmers, farmers who suffered the
losses due to the decreased productivity. To reduce the decrease in
income, the farmers increase the use of the mputs, thus affecting
the farmers' income: there was an increase in productivity and
revenue, but this increase 1s lower than the increased costs in-
curred by the farmers. This resulted in lower real revenues of the
farmers in 2015 compare to income in 2009, There are three strat-
egies undertaken by the farmers; economic, ecological and social
adaptation. The expectations of the farmers to the existing capital
assets is higher than the actual circumstances. The ideal situation
that the most expected by the farmers is the physical capital, while
the lowest 1s social capital. Meanwhile, for the ecological adapta-
tion, the communities are trying to improve the irrigation chan-

nels, create the ponds and replace the commodities and utilize the
appropriate technology. As for the social adjustment, the people
expect the help from the government.
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