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The reasons for farmers not to adopt System of Rice
Intensification (SRI) as a sustainable agricultural practice: an
explorative study

P Arsil, S Sahirman, Ardiansyah and H H Hidayat

Agricultural Technology Department, Universitas Jenderal Soedirman, Purwokerto,
Indonesia

E-mail: poppy74arsil@gmail.com

Abstract. This study explored perceived attributes of farmers adoption on the System of Rice
Intensification (SRI) as a sustainable agricultural practice in Indonesia. Roger’s theory of
diffusion innovation was used as a conceptual framework for this study. A focus group was
conducted with farmers who decided to discontinue the practice of SRI in the Banyumas
Regency, Central Java Province. The price and yield were expected to be the most important
consideration when adopting the SRI system, followed by the complexity of farming practices.
However, environmental benefits such water conservation, agronomic benefits and land
fertility were found to be less important considerations for dis-adopter farmers. In conclusion,
the price of rice is still the dominant attribute in the adoption of SRI.

1. Introduction

Rice is the main staple food in Indonesia. It has been reported that Indonesia is the highest consumer
of rice in the world. About 60% of the total cropland area of Indonesia is devoted to rice. Because of
its importance, rice is the strategic commodity of highest priority and has received the most attention
from the Indonesian Government through the food production program since 1968 [1]. The demand
for rice increases in accordance with population growth, which was approximately 1.17% in the year
2016. The population of Indonesia is expected to reach 285 million in 2025 [2].

The System of Rice Intensification (SRI) is one solution to increase rice production by applying
more efficient agronomic practices [3, 4]. This approach could potentially be applied in small-scale
farming to make the more affordable cost production by reducing chemical inputs, water usage and
seed requirements [5]. Many studies pointed out that the SRI approach also corresponds to resource
conservation and positive environmental effects due to fewer external inputs and the use of organic
fertilizer and pesticide [4, 6]. Therefore, the SRI may also be suitable as a farming practice working
towards sustainable agriculture.

Although some studies reported no significant increase in paddy yields [7, 8], a significant increase
in rice yield using SRI was reported in many locations. In Indonesia, rice yield also increased by up to
6.2-ton ha! during the dry season and 8.2-ton ha"'during the wet season in Indonesia [3]. An increase
in rice yield of 158% was obtained with the reduced cost production about 20% in Gorontalo, eastern
Indonesia [9].

SRI also promises many environmental benefits, such as reduction of water usage by up to 50%
due to intermittent flooding, as well as improvements in soil structure and nutritional value as the

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
Published under licence by IOP Publishing Ltd 1



ICSARD IOP Publishing
TIOP Conf. Series: Earth and Environmental Science 250 (2019) 012063  doi:10.1088/1755-1315/250/1/012063

consequences of organic fertilizer application [3]. Kassam et al. [10] evaluated irrigation water
reduction and water productivity in 8 countries and reported that irrigation water reduction varied
considerably from 10 to 86%. As a result, water productivity increased from 51 to 633%. Although
SRI is widespread in many countries around the world, the adoption rate was still low in some
locations, including Indonesia [11-14].

Most studies regarding farmers’ attitudes towards SRI adoption have focused on socio-economic
and social aspects [13]. Other scholars investigated the performance of important attributes of SRI in
Indonesia [12]. This study investigated the determinant factors that influence farmers to discontinue
the adoption of SRI methods.

2. Methods

A focus group discussion was conducted in Banyumas regency in February 2018, which focused on
the households of farmers who had experience with SRI methods. The sampling technique used in this
study was judgmental sampling. In total 20 participants were selected purposively based on the
consideration given by the leader of the farmers’ group in the Somagede sub-district. Those
considered as respondents were dis-adopters (farmers who formerly adopted the practices of SRI but
discontinuing the practice anymore) [23]. Most respondents were male, aged between 41 and 60 years
old and graduates of high school. The average duration of SRI application was 2.4 years.

Table 1. Respondents’ characteristics of focus group discussion.

Characteristics Banyumas (n = 20)

Age (years old)
<40 20
41-<60 55
>60 25
Gender: Male (%) 70
Education (%)
Elementary school 40
High School 55
University 5
Main occupation
Farmer 75
Housewife 20
Pensioner 5
Average duration SRI application (years) 2.4
Duration being a farmer (years)

<20 60

>20 40

3. Results
Three factors were identified as barriers to SRI adoption, namely ‘relative advantage’, ‘complexity’
and ‘compatibility’.

3.1. Relative advantages

3.1.1. Production costs. Some studies stated that SRI can provide greater returns to farmers as this
system can reduce the production costs of chemical fertilizer, seed and, in some cases, labor. However,
some farmers mentioned that SRI is labor intensive, particularly in terms of weeding, fertilization and
water control activities. The operational costs for compost and labor are quite high when SRI methods
are applied. Compost costs around 2.5 million IDR /ha, which is higher than the cost of chemical
fertilizer—only 0.8 million IDR /ha. A farmer said that “We need more money to buy organic
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materials such as chicken manure, which increased from 2500 IDR/kg to 8000 IDR/kg. Rice husks
have also increased from 1000 IDR/sack to 3000-5000 IDR/sack. The same with sawdust, which
previously we could get for free, but now we need to buy it. This is due to the effect of many farmers
moving to the organic SRI system”. Another mentioned that “We need to hire more workers to control
weeds due to the wide spaces between rows and the high use of organic fertilizer. That costs a lot”.
Another hinderance to farmers continuing SRI is that many workers are interested in working in the
industrial area rather than on farms. Most farmers agree that seed costs are believed to be lower than
those of conventional methods.

3.1.2. Yield. Almost all farmers in the study area agreed that SRI promises a high production level.
The average yield per ha is 7-8-ton dry grain/ha higher than that of conventional systems, which is 5
tons dry grain/ha. However, good results can be achieved if farmers used good seed varieties.
According to the farmers, they cannot afford high quality seed and therefore use local varieties. The
average yield of SRI in their fields is around 8 ton/ha and not significantly different from that of a
previous system called Legowo, which ranges from 7to 7.8 ton/ha. Legowo is a row planting system
by adjusting the paddy’s distance between crops in order to increase the population of plants [24]. As
both systems produce almost similar results, farmers tend to use the Legowo method because this
method is easy for them in terms of technical instructions and time spent on maintenance of the paddy.

3.1.3. Price. The price of rice seems to be the most important consideration for farmers when deciding
to adopt or not to adopt SRI practices. One farmer mentioned that he has less bargaining power in the
market. Although SRI rice can be sold through cooperative farmers’ groups, the price of SRI rice is
only slightly higher than that of conventional rice methods. SRI practices were technically efficient in
term of water and seed used, allowing farmers to save up to 70% of the cost compared with the
conventional method, it requires more effort and time for weeding, water control and making and
applying organic fertilizer [18]. As mentioned by one farmer, “Selling SRI Rice at a premium price is
still difficult. The rice prices are not significantly different from those of rice produced using a
conventional farming system. However, we need to put more effort into weeding. Two to four rounds
of weeding are needed during the planting season. Making organic fertilizer is also time consuming
and needs more effort.” The price of dry grain at the farmer level ranges from IDR 5000 to 6000 in the
area under study. This is the major obstacle to farmers continuing with the SRI farming system. Profit
was identified as the major important attribute for SRI adoption [12].

3.2. Complexity

3.2.1. Machinery. One participant mentioned that rice farming faces a lack of machine operator skills.
The tractor is an important piece of machinery during tillage preparation before the planting season.
Farmers stated that they were sometimes on a waiting list to use a tractor but needed to plant younger
seeds.

3.2.2. Technical difficulties. As SRI is a new farming technique, some technical instructions are
difficult for farmers to adopt, such as planting seeds in a tray, shallow planting and land preparation.
Previous farming practices applied deep planting, planting seedlings aged greater than 15 days and
planting two or more plants per hole. Some respondents mentioned that these SRI practices may
become barriers to farmers continuing to adopt SRI.

3.2.3. Weeds and pests. One farmer mentioned that he faces problems with weeds and snails. The SRI
system involves cultivating rice with wide spacing between plants, organic fertilizer and less water,
and these result in rapid growth of weeds and snails. Farmers may need to use labor to reduce weedy
plants and manage snails, causing an increase in production costs. When snails eat young plant, they
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need to replant the seed, as SRI practices apply only one seed per hole. This creates an obstacle to
continuing to adopt SRI.

3.2.4. Organic matter. There are few field schools and little training in making organic fertilizer and
pesticides to increase farmers’ skills and capacity with regard to organic farming; this was another
reason to discontinue SRI practices.

3.3. Compatibility

3.3.1. Personal condition. Low motivation of farmers is one of the obstacles to SRI adoption. It was
mentioned that about 50% of farmers who attend SRI training program do not continue to practice
SRI. Low motivation of participants is also occurred who use land for profit. They believe that this
system does not promise high short-term benefits during the application. A culture of instant results is
also often mentioned by farmers.

3.3.2. Farmers’ attitudes. Farmers’ attitudes have changed: farming was normally a daily habit, but
then they began to learn recording and agribusiness management in order to obtain organic land
certification. They also started to classify organic and inorganic waste in order to process it into
compost.

4. Conclusions and policy implications

Three factors have been identified as barriers to SRI adoption, namely ‘relative advantage’,
‘complexity’ and ‘compatibility’. The main barrier was identified, such as the price of rice which are
similar to those of the conventional system, but greater effort is required from farmers than in the
previous farming practice. To increase farmers’ profits, rice can be promoted as a high-value product
that contains organic pesticides or no chemical. Empowerment of farmers’ groups is also crucial in
promoting and expanding the market for SRI rice. To increase farmers’ motivation, it is need to
optimize education, training and fieldwork to increase farmers’ knowledge. The advantage of SRI
might be observable through a success story of SRI farmers.
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