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Abstract

Irvigation water s very important for the agricultural sector, especially rice farming. Scarcity of water
could influence the production of rice and land conversion which give an impact to the achievement of
food security program. Rice farming activities in Bali province are fully managed under the subak sysiem.
The objectives of this study are 1o describe the roles of subak system as a traditional irrigation system in
supporting the food security program, and 1o give 10 government in

subak system to sustain its roles. There are 48 subaks scattered within 4 regencies selected as samples.
Data were analysed by using descriptive method. The results of study pointed out that subaks have
philosophy of 1ri hita karana which is used as a guide for the water management. In term of food security
program, subaks have played specific roles for the water disiribution and allocation; the mobilization of
resources for operation and maintenance; the fund raising, the conflict management; and the ritual
performances. It is very important 10 recommend for the government in order subaks could strengthen
their roles for the food security program. These recommendations consist of (i) the provision of subsidy
Jfor agricultural inputs and equipment; (ii) strengthening capacities of subaks in terms of agricultural
technology and management and organization; (iii) the price control of rice produced by farmers; (iv) the
provision of subsidy for irrigated land tax or tax exemption; (v) the guarantee of irrigation water
availability; and (vi) the control of irrigated land conversion.

Keywords: Subak, food security, water management, rice farming, government
Introduction

Water is one of the very important resources for the agricultural (irrigation) and non-agricultural
sectors (Dabour, 2002; Angchok and Premlata. 2006). Agricultural sector has still played great role in the
economic within the developing countries (Oguzor, 2012; Omorogiuwa e al., 2014). Since 1990, the
availability of water has been a problem for fulfilling the needs of people due to its scarcity and
competition. In Indonesia, these have frequently made conflicts among the users, such as subak (subak s
a traditional imrigation system in Bali, Indonesia). private sectors (for tourism and industry), and
govemment (for domestic water). Subak as an imigators’s organization manages and regulates the
distribution and allocation of irrigation water for the rice farming (Sedana and Udayana, 2018
and Astawa. 2017). It is one of the Bali's cultures that have recognized worldwide as a world cultural
heritage (Yamashita, 2013; Aryawan, eral, 2013).

Subak has been known since more than thousands ago and developed over the centuris in the
specific soci 1, 4 gical and political in Bali, Indonesia (Roth, 2011;
Lorenzen, 201 1; Roth and Sedana, 2015). The entire rice fields within Bali provinve are fully managed
under the subak system. There are about 1,500 subaks scattered within Bali Island with different size of
areas and number of members. Rice fields are not only for production function but also have multi-
functions, such as: (i) environmental function; (ii) social function; (iii) food security function; (iv)
economic function; and (v) cultural function (Cnnccpnon etal, 2006).

Bali, however, the fast growth of cconomic development, particularly the tourism
development, has brought about the negative impacts on agricultural development, particularly on the
food security progam. Bali is one the most international tourism destinations in Indonesia. even in the
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Case of the Subaks’ System in Bali, Indonesia

Gede Sedana, Dwijendra University, Indonesia , Abdul Rahmat., Gorontalo State University,
Indonesia

Abstract

Irrigation water is very important for the agricultural sector, especially rice farmfffig. Scarcity of water
could influence the production of rice and land conversion which give an impact to the achievement of
foodgEXurity program. Rice farming activities in Bali province are fully mlaged under the subak system.
The objectives of this study are to describe the roles of subak system as a traditional irrigation system in
supporting the food security program, and to give recommendations to government in strengthening
subak syste§B¥ sustain its roles. There are 48 subaks scattered within 4 regencies selected as samples.
Data were analysed by using descriptive method. The results of study pointed out that subaks have
philosophy of tri hita karana which is used as a guide for the water management. In term of food security
[ gram, subaks have played specific roles for the water distribution and allocation; the mobilization of
resources for operation and maintenance; the fund raising, the conflict management; and the ritual
performances. It is very important to recommend for the government in order subaks could strengthen
their roles for the food security program. These recommendations consist of (i) the provision of subsidy
for agricultural inputs and equipment; (ii) strengthening capacities of subaks in terms of agricultural
technology and management and organization; (iii) the price control of rice produced by farmers; (iv) the
provision of subsidy for irrigated land tax or tax exemption; (v) the guarantee of irrigation water
availability; and (vi) the control of irrigated land conversion.

Keywords: Subak, food security, water management, rice farming, government

Introduction

Water is one of the very important resources f§i the agricultural (irrigation) and non-agricultural
sectors (Dabour, 2002; Angchok and Premlata. 2006). Agricultural sector has still played great role in the
economic within the developing countries (Oguzor, 2012; Omorogiuwa et al., 2014). Since 1990, the
availability of water has been a problem for fulfillig the needs of people due to its scar@E and
competition. In Indonesia, these have frequently made@pnflicts among the users, such as subak (subak is
a traditional irrigation system in Bali, Indonesia), private sectors (for tourism and iffjustry), and
government (for domestic water). Subak as an imrigators’s organization manages and regulates the
distribution and allocation of irrigation water for the rice farming (Sedana and Udayana, 2018; Sedana
and Astawa, 2017). It is one of the Bali's cultures that have recognized worldwide as a world cultural
heritage (Yamdhita, 2013; Aryawan, et.al, 2013).

Subak has been known since more than thousands ago and developed over the centuries in the
specific socio-cultural, agro-ecological and political environment in Bali, Indonesia (Roth, 2011;
Lorenzen, 2011; Roth and Sedana, 2015). The entire rice fields within Bali provinve are fully managed
under the subak system. There are about 1,500 subaks scattered within Bali Island with different size of
areas and number of members. Rice fields are not only for production function but also have multi-
functions, such as: (i) environmental function; (ii) social function; (iii) food security function; (iv)
economic function; and (v) cultural function (Conception, et al, 2006).

In Bali, however, the fast growth of economic development, particularly the tourism
development, has brought about the negative impacts on agricultural development, particularly on the
food security progam. Bali is one the most international tourism destinations in Indonesia, even in the
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world. The production of rice has been decreased due to the increase of land conversion (rice field) due to
tourism development. Based on the records of the Agriculture, Horticulture and Plantations Office at the
Bali Province, the average area of rice fields conversion within the last 5 (five) years is 370 ha/year. The
rapid urbanization in the developing countries has contributed to accelerate the agricultural land
conversion (Pham, et a/ 2017). Land and irrigation water are being major problems, challenges and threat
to the subak sustainability in Bali. Subak must be strengthened and revitalized in anticipating the
challenges. In another side, subaks are fully expected to support and run tiffj food security program from
the governmerf§) Concerning to these situations, this study has objectives to describe the roles of subak
system as a traditional irrigation system in supporting the food security program, and to give
recommendations to government in strengthening subak system to sustain its roles.

Methods

The study was purposively conducted in 4 regencies (Tabanan, Badung, Gianyar and Buleleng
regencies) out of nine regencies in Bali province, Indonesia due to within the four have a big amount of
subaks. The sites location is presented in the Figure 1. There were 12 subaks were also purposively
selected as samples, in which four subak per each regency. The total sample is 48 subaks. The
management brds of each subak were interviewed as key respondents by using interview guide. Kind of
data collected are prim@}y and secondary data, such as profile of subaks, activities and roles, problems
encountered by subaks. In this study, data were fully analyzed by using descriptive method.

Figure 1: Sites location of study
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3. Results and discussion
3.1 Subaks’ characteristics

Subaks are regarded as the very important organizations for the government in producing rice and

Wol. 29, No

the other food crops (maize, soybean, sweet potato, and the likes). Nowdays, all agricultural programs of

government have been accepted, adopted and applied by farmers through the subaks.

In term of social

and cultural aspects, subaks have had specific activity, namely intensive ritual ceremonies performed
within the period of rice farming activity. The ritual ceremonies are based on the growth of rice crop and
phases of rice planting started from gaining irrigation water from the weir, land preparation, making
seedling and transplanting of rice till the psot harvesting. The ritual activities make subak as a unique
organization which is different with the other irrigation systems in Indonesia.

Based on the survey conducted within the research sites, it is found that all subaks have semi-
technical irrigation system. The main systems of irrigation (dam/weir, primary and secondary canals,
water division structures) within the subaks have been permanently constructed dan rehabilitated by the
government (The Public Works Service at the provincial and national levels). Other characteristics of

subaks within the research sites are presented in the Table 1.

Table 1
Characteristics of subaks
] Regencies
No | Items Tabanan Badung Gianyar Buleleng
1 Dam/weir Permanent Permanent Permanent Permanent
2 Condition of main system | Good Good Good Good
(canal and water division
structure)
3 Condition of tertiary system | Enough Good Enough Enough
(canal and water division
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structure)
4 Organization of subak Well Well Well Well
organized organized organized organized
5 Water availability (dry season) | Limited Enough Enough Limited

Source: Primary data, 2019

The condition of irrigation system, especially in the main system is in good condition due to the
government’s intervention. Governmerfffiinder the Public Works Service has program to rehabilitate and
upgrade the main system of subaks based on the Law of Water Resources. Besides, operation and
maintenance of the main system is being responsibility of the government at the regency, province as well
as national levels. Meanwhile, the responsibility of tertiary system is taken by the subaks. In some subaks
within Tabanan, Gianyar and Buleleng regencies, the conditions of tertiary systems are good enough since
most of the canals have not been permanently constructed by subaks. Under the interviews with the key
respondents, the condition of canals within tertiary system is related to the wealth of subaks to finance the
canal rehabilitation and upgrading. Seeing the data shown in Table 1, the conditions of subaks’ tertiary
system in Badung regency are better than the other three regencies. The government in Badung regency
has intensively provided programs to help subaks through the irrigation project for rehabilitation and
upgrading on the tertiary system.

Subak is not only an institution for the rice farming activities, but also as a part of Bali’s local
wisdom about human society and its relationship with the environment. The local wisdom of irrigators
association have suppBited the sustainable irrigation management (Adams, et al., 1994; Solomon and
Kitamura, 2006) The philosophy of the subak system is i hita karana (three causes of happiness) bai
on the harmonious relationships among the three (The God, the human being, and the environment). Tri
Hita Karana is a universal concept of harmony and togetherness (Lansing, 2005; Windia, 2006; Sedana
and Astawa, 2018). The daily activities within subak are coordinated by the chairman of subak, locally
called pekaseh. In the case of subak is big number or big size of area, it should be divided into sub-subaks
(called tempek) which are coordinated by the the heads of sub-subaks. The common organizational
structure of subaks in the research sites are presented in the Figure 2.

Figure 2 The common organizational structure of subaks
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4
3.1 Roles of Subak System on Irrigation Water Management

The availability of irrigation water is fluctuative along the year due to the uncertainty of rain fall
as a result of climate change. In case of dry season, farmers as member of subak have a main problem on
the irrigation water since the water at the source level (river) becomes decreased. Based on the survey and
interviews with the key respondents within the research sites, the main problems encountered by subaks
in Bali are scarcity of water availability, pest and disease attact, and others (see Table 2).

Table 2
Problems encoutered by subaks
No | Problems Number of | Percentage
subaks (%)
(unit)
1 Scarcity of water availability (dry season) 44 91.67
2 Pest and disease attact 36 75.00
3 Low price of rice 40 83.33
4 Limited labour 30 62.50
5 Uncertain climate (heavy rain and drought) 26 54.17
6 Expensive price of inputs (seed, fertilizers and pesticides) | 36 83.33
7 Expensive land tax 28 58.33

Source: Primary data, 2019
Note: Percentage calculated by dividing the number of subak and the total samples (48 subaks)

Concerning the data presented in the Table 1, the highest percentage is seen on the scarcity of
water availability, which is about 91.67 %. In fact, subak as an organization has still been able to
overcome the rice farming management even though there is a water problem through the water
[Flanagement system, such as rotation and staggering. Water management in subak system has been run
under the internal rules or regulations and concensus among the members.

Based on interviews with the key fpondents within the subaks as samples, it is pointed out that
there are some roles undertaken by subaks in order to achief the goals of subak members and support the
food (rice) security program of gJemment. These are: (i) distribution and allocation of irrigation water;
(ii) mobilization of resources for operation and maintenance of irrigation facilities; (iii) fund raising; (iv)
conflict management; and (v) ritual ceremony performance.

Water distribution and allocation are the primary role of subak as an irrigators” association due to
water is one of the affiliating factors to bind and unite the farmers in farming activities. At the weir level,
for example, the water is proportionally divided to a subak and other subaks located at the downstream
area. Before government’s intervention, the subaks along the river had a consensus to divide allocation of
water among themselve. Informally, they had good coordination for water distribution, allocation
including water control. After the government’s intevention (the construction of permanent weir)
distribution and allocation of water at the river have been jointly managed by the subaks and government.
Government sets water meter control device and put water gate control to manage water flowing to the
canals. It means that although the water management at the river level is run by the government, the
distribution and allocation of water has still been operated based on the agreement and consensus among
the subaks. They still have kept those agreements and consensus for making harmoniis relationship
among the subaks especially in the term of water management. Consensus of subaks is defined through
the meeting of subaks as members of the federation of subaks. In Tabanan regecy, the subaks federation
has been establihed along the River of Ho since more 15 years ago. Similar to Tabanan regency, the
federation of subaks has also been established along the River of Buleleng since 1974. However, there is
no yet the federation of subaks within Badung and Gianyar regency. Management of water along the river
within the two regencies has been run under the coordination government official. The federations of
subaks in Tabanan and Buleleng regencies are based on the interrelation of irrigation water along the river
as shown in the Figure 2.
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Concerning the figure above, in case of the plural subaks (some subaks get water from one weir),
water distribution among the subaks is divided in the division structure on the primary canal. There is
coordination between or among subaks for water distribution and allocation, which is under the federation
of subaks as coordinating body. It means that the coordinating body of subaks is addressed to have good
water distribution and allocation. In some irrigation networks under the Public Works, government officer
is the one who operates the water gate constructed on the weir and division structure.

The federation of subaks at the level of river could also manage the distribution and allocation of
water among the subaks in the wider area from the upstream area to the downstream area. The federation
of subaks is chaired by the chairman and assisted by the vice-chairman and other officers coming from
each subak as a representative.

Figure 2
Federation of subaks along the river

Remarks:
Xand Y : Federation of subaks between subaks getting water from one weir
Z : Federation of subak among subaks getting water from one river

The main fucntions of this federation are: (i) to coordinate the water distribution and allocation
among the subaks; (ii) to make coordination among the subaks relating to cropping patterns, planting
schedule of rice within each subak; (iii) to have coordination on the resources mobilization for the
operation and management of irrigation facilities; (iv) to coordinate the activities for ritual ceremonies at
the higher level, such as at the regency level; (v) to liason subaks with the outsiders; (vi) to communicate
the information from the government to subaks and from the subaks to government and other relevant
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institutions. Therefore, subaks could be resilient in supporting food security program of government
through the proper management of irrigation water under the federation. Besides, subaks and the
federation of subaks have significant roles in assisting governments’ programs, especially in supporting
the dissemination agricultural innovation, agricultural regulations, and other policies relating to irrigation,
agriculture, and cooperative and land tax. Through these roles, each subak getting water from the one
river could define the cropping patterns and planting schedule along the year based on the water
distribution and allocation. Subaks usually have tree times to plant the cropsgilbng the year in which this
is defined as cropping patterns. The common cropping patterns of subaks are rice-rice-secondary crops, or
rice-secondary crops-rice, or rice-secondary crops-rice. The secondary crops planted within the research
sites are maize, soybean, ground nut, mung bean, flowers and vegetables.

If the availability of water is scarced during dry season, subak could change the cropping patterns
and delay of planting schedule. In subak system, water distribution is conducted by two methods, namely
rotation and staggering. In the rotation method, subak manages the members to use irrigation water by
giving some members or some sub-subaks to have opportunity for planting rice crop in the present year,
but they should plant another crop for the next year. In this case, subak has significant role in distributing
water in order that the members could get water proportionally. It means that the rotation method is
addreessed to ensure the cropping patterns for the members.

Staggering method is applied to distribute irrigation water by using the need of water for land
preparation for rice planting. Subak should firstly give a turn to the certain number of members or one
sub-subak to have the land preparation for a several days. After finishing it, the water should be
distributed to the other members or other sub-subaks for having land preparation, too. It is worthy to note
that the methods of water distribution might be change at the time dependent on the water availabile}y.

In subak system, the mobilization of resources is very important role, particularly for the
operation and maintenance and rehabilitation of irrigation facilities, such as canals and temples. This
mobilization is conducted in the forms of physical and non-physical contributions. If there is damage on
the canal or other irrigation facilities, subak would have a meeting to discuss for the rehabilitation. The
meeting would talk about the budget, labor mobilization, and water diversion during the rehabilitation,
and others. If the saving of subak is limited, the members of subak could also usually contribute cash
money for buying materials and consumption. The physical form of members in this mobilization is the
labour devoted in the mutually work, called gotong royong. While non-physical form is the ideas
contributed by farmers shared within a monthly meeting of subak.

Fund is one of the import@it components in organizing the activities of an organization including
subak. A fund in each subak is used to finance the operation and maintenance of irrigation facilities and
other activities such as ritual ceremonies. In the financial aspect, subak manages several things that must
be well known by all members. In some subaks, there are some sources of subak’s revenue, such as:

1. Sarin tahun, the dues charged to all members after the rice harvest within the wet season;

2. pengampel, the fees charged to the subaks’ members who are not active;

3. Gegadon, the dues charged to members of the subak after harvesting rice planted during dry
season;

4. The auction of rice fields through the activities of rearing duck on the rice field or planting
tobacco after harvesting;

5. Fines, which is a payments made to members who violate the rules or other agreements of subak.

Presently, some subaks as samples (in Tabanan, Badung and Gianyar regencies) also get a source of
revenue from the economic activities related to agricultural development, such as cooperative unit
established under subak system. Besides, the governments at the provincial and regency levels also
provide a grant to subaks every year. Based on the survey, fund collected by each subak could be used for
buying agricultural inputs (fertilizers and pesticides) from the agricultural inputs distributor in the city.
Another economic activity in subaks is also in the term of loan (credit) provision for the members.

Conflict among members of subak is managed by subak itself through the subak meeting. Kind of
conflicts are water stealing, planting of rice beyond the defined schedule, absence in the certain activities

979
ISSN: 2005-4238 IJAST
Copyright € 2020 SERSC




International Joumnal of Advanced Science and Technology
Vol. 29, No. 7s, (2020), pp. 973-984

of subak, and others. Contflict is also found in water distribution among subaks which have water from
one source. The existence of coordination body inter-subaks (subaks’ federation) is very important to
solve the problem of water distribution. All of the conflict resolutions are defined into the internal
regulations or the rules of subak. The rules of subak contain the activities of members and management
board relating to the agriculture and irrigation aspects. Recently, the conflict of water is also found
between subak and other sectors, such as industry. The increased use of water by industry could decrease
the water supply for subaks. For this problem, subaks should send a complaint to the government for
having the solution. At the rivel level, the existence of subaks federation is useful to take an action for
making negotiation with the industry in term of water allocation. The government (the Drinking Water
Enterprise) sometime also has conflict with subaks due to the use of water from the same source (on the
river) with subaks as happenned in the regencies of Tabanan and Buleleng. Facilitation and mediation are
always done to solve this conflict.

Ritual activity is one of the principal activities of the subaks in Bali. Performing of ritual
ceremonies within the subaks are fully based on the social and cultural aspects of the community where
the subaks located. There are many sequent ritual activities performed by subak started from fetching
water in the weir, preparing the land until harvesting. Ritual ceremonies are performed in the temples at
the individual, subak and inter-subaks levels. At the level of individual farmers, the farmer conducts ritual
ceremonies at his own small temple constructed on his rice field. The collective ritual ceremonies are
performed at the temple of subak (bedugul temple, temple of wulun suwi, ulun empelan temple, and the
others, and the level of inter-subak, such as in the temple constructed near the lakes (the name of temple
is ulun danu). There is one ulun danu temple within each lake in Bali. The farmers have a belief that the
performances of ritual ceremonies might bring about the good production on rice farming activity.

Based on the interviews with the respondents, it is found that the subaks have variety of functions
(multi-functions), which is not merely to produce food. The respondents said that, there are several
functions of subak on the irrigated land, as follows: production and economic functions; environmental
functions including flood control and erosion control, groundwater recharge, purification of air and water,
and giving fresh and healthy air; ecological function (as an habitus for various species that provides a
source of protein for farmers and preservation of biological diversity); social and cultural functions,
namely as buffer of rural tradition and social-cultural values. Subaks also have functions to the rural
development, which could support the livestock farming, provide employment opportunities for the
villagers; and become ecotourism and agrotourism activities because of the attractiveness of scenic beauty
in the form of rice terraces and natural rural and agricultural life of the rural population including
agricultural production (Sedana et al,2018; Mizutani, 2002; Shah and Shah, 1994).

3
Recommendations to government to strengthen subaks for supporting the food security program

As cited above, the subaks in Bali have great role in supporting rural development and
agricultural development (food security program). In Indonesia, the policies which have been
implemented are addressed to increase food production through the provision of production input subsidy,
and to increase in the income of farmers. The increaf} food production is achieved by the agricultural
technology practices. Besides, the policy for irrigated land conversion control is also important to take by
the government.

In case of Bali province, government has disseminated and implemented the food security
program through the subaks. In order to maintain the role of subaks in supporting the food security
program, it is recommended to government to have some programs directed to encourage and strengthen
subaks. These include: (i) providing subsidy for agricultural inputs and equipment; (ii) strengthening
capacities of subaks; (iii) controlling the price of rice produced by farmers; (iv) providing agricultural
insurance; (v) providing subsidy for irrigated land tax or tax exemption; and (vi) controlling the
convers [ of irrigated land.

One of the most important factors influencing the higher productivity of land and rice crop is
agricultural inputs (seed, fertilizer, and pesticides). In the research sites, the prices of these inputs are
relatively expensive. Government’s subsidy is still very important for the smallholder farmers in Bali
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which is also found in the other developing countries (Dorward and Chirwa, 2011; Wijetunga and Saito,
2017). This subsidy is fully aimed to support farmers toward the high price of agricultural inputs. This
program is needed due to the present condition of rice farmers are still poor. Distribution of agricultural
inputs should be done collectively by subaks coordination. The main purpose of this program is to make
more efficient cost of production at the farmer level. Efficient production cost and higher productivity for
rice farming could also be done by introducing the improved agricultural technologies. Introduction to
these technologies should be transferred by the agricultural extension agents through ktension and
training programs. The subsidy would be an incentive for farmers in order to improve their income gained
from the rice farming (Sedana and Dasi, 2016). The increase of economic incentive at the subak level
could be supported by providing the farm production equipment which is simply operated (Ikejiofor and
Ali, 2014; Lokesha and Mahesha, 2016).

The capacities of subaks should be strengthened in the relation to technical aspects (agriculture
and irrigation) and non-technical aspects (management, administration, organization, financial and
business). The strong subaks are expected to manage their members to have good agricultural practices
for making improved productivity of rice. Irrigation management should be technically well maintained in
order to ensure and make a guarantee for farmers to get water. Aside from these, subaks should improve
the capacities of management board concerning the administration, organization, financial and business.
Subaks should be encouraged and supported ) have attractive business to provide economic benefit for
them and their members. Economic benefit could be an incentive for farmers to keep their work on
farming activity. Thus, they might not leave their rice fields and look for the other jobs in the city. It
means that the land conversation could be prevented by making economic incentive for the farmers.

Proper price of rice at the farmers’ level is also being a significant factor to increase the
motivation of farmers in rice farming activities. Farmers need increased income gained from their
harvested rice through the higher price. Presently, they have no strong bargaining power to sell their rice
over the buyers during the peak harvest. Its consequence is their reven might not high and would
become disincentive for them. Therefore, it should be taken a basic policy by the government to increase
the price of rice at the farmers’. One of the efforts which might be supported is the establishment of
government entrerprise unit which has function to directly buy rice produced by farmers. The prices
offered by government must be higher than the market price. In other words, government should provide
subsidy at the downstream or output of rice farming development. The higher price of rice could be very
strong incentive for farmers to sustain their farming. The government control of price contributes to make
higher income and welfare of farmers (Sedana, er al, 2014; Sedana and Dasi, 2018). Thus, it could be
expected to sustain the rice field and protect land (rice field) conversion and support the food security
program. This could motivate farmers to sustain and keep their rice farming activity and protect the rice
field conversion. Moreover, the young people might also be interested in working on the rice farming.

Agricultural insurance has been developed in several countries. In Indonesia, the implementation
of agricultural insurance is clearffitated in the Law No 19/2013 about Protection and Empowerment of
Farmers. Implementation of this insurance is regarded as an important means to achieve the objectives of
agricultural sector (Reshmy, 2010; Yaghoubi, er al, 2011; Wang, et al, 2016). Rice farming conducted
by farmers often encounter the threats before harvesting contributing to failure. The insurance on
agriculture or rice farming is being very impoffdht part to mitigate the high risk on the crop (rice) planted
by farmers. Farmers® characteristics might influence their participation in the agricultural insurance
(Sherrick, et al, 2014; Masara and Dube, 2017). Through this effort, the farmers might not worry of the
failure on their rice farming. In the site research, it is only about 30 % farmers joining in the insurance
program. According to the regulation about Agricultural Insurance in Indonesia, the claim of failure on
rice farming is IDR 6.,000,000/ha (it equals to USD 428.57) and is regarded too small by the farmers. This
amount refers to the calculation of production costs spent by farmer working on the 1.00 ha. It is
suggested to government that the amount of claim should not based on the cost of production, but should
be under the calculation of production value. If the production of rice 6 ton/ha, the claim should be about
USD 1.714.29 as a value of failure. Therefore, the government should change the value of claim in order
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that farmers would have interest to involve in the insurance program. Rice farming activity is prone to
natural disaster, such as flood (rainy season), drought (dry season), pest and disease attack.

Tax of rice fields is regarded expensive by the small holder farmers in Bali due to its basis is on
the location, not under the production value of land. As mentioned above, tax of rice field becomes one of
the pushed factors toward the land conversion. In other side, the price of land (rice field) has been
increased over the year. Therefore, it is needed to consider the subsidy of tax on rice field or land tax
exemption. Government should provide subsidy for farmers relating to tax payment every year. If
possible, government might take a tax exemption policy for the small holder farmers to enlighten the
burden of production cost for rice farming and support the food security program.

In order to implement the Indonesian Law 41/2009 about the sustainable rice field protection
issued by the central government, the local government must follow up to issue local regulations based on
the cited law. In this regulation, government should make comprehensive or holistic analysis on the
farmers® socio-economic and other dimensions of development. Farmers should be given an
understanding about the regulation and its objectives. The objectives informed are not only for the
government or environment concern, but also for the farmers’ benefits. The incentives and disincentives
for farmers should be clearly stated to make sure that the regulation felt fruitful for them and others. The
existence of incentives and disincentives as a significant instrument might encourage and ensure farmers
in implementing the sustainable rice field protection policy since they could increase their productivity.
Defining the areas of rice field which might be covered should be based on the availability of supporting
factors for rice farming development, such as irrigation, farm road and others.

The regulation which would be issued by local government regarding the sustainable rice field
protection must be strictly implemented. Socialization of this regulation and other relevant regulations
must be intensively conducted to the people (farmers and non-farmers). They should understafd the
essence and objectives of the regulations. Besides, the law enforcement must be also performed by the
government in order to achieve the objectives of regulations. Law enforcement is one of the strongest
weapons for the realization of the goals and objectives of sustainable rice field protection policy at the
national, provincial and district levels. This condition is very important in the effort to control the
conversion of rice field, and to preserve the existing subak irrigation system in Bali. Thus, the food
security program could be achieved.

Conclusion

Subakghave significant roles in water management within subak level and inter-subaks level.
Philosophy of tri hita karana is always being a guide of subaks in irrigation management, especially in
running their functions. The roles of subaks are distribution and allocation of irrigation water;
mobilization of resources for operation and maintenance of irrigation facilities; fund raising, conflict
management; and ritual activities. Government has been increased its development to support food safety
by const ructing the dams in Bali in order to ensur@he water availability. Subaks have multi-functions in
the relation to the food production, economy; environment and ecology, social and culture, rural
development and ecotourism and agrotourism.

Concerning the food security program, several recommendations should be taken by the
government for strengthening subaks. The recommendation might include (i) provision of subsidy for
agricultural inputs and equipment; (ii) strengthening capacities of subaks in terms of agricultural
technology and management and organization; (iii) price control of rice produced by farmers as members
of subaks; (iv) provision of subsidy for irrigated land tax or tax exemption; (v) guarantee of irrigation
water availability; and (vi) control of irrigated land conversion.
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