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Abstract— Enhancing farm production through an
application of sustainable agriculture innovation b
the existing farm system is relevant to face the
simultaneous challenge in achieving food security,
land protection and soil fertility and improving the
wellbeing of farmers especially in rural areas. The
System of Rice Intensification (SRI) technique isre
of the sustainable rice cultivation techniques that
have been introduced with the aim of improving the
lives of rural farmers in Malaysia. The study was
carried out to examine the differences in the costf
operations, paddy production and profitability of
farmers using SRI technique and farmers who use
conventional technique. Cost and production analysi
among farmers as rice producers are important to be
highlighted because farmers are the main actor in
rice industry supply chain. In order to improve rice
industry supply chain, focus should be given to the
farmer’'s welfare. Profitability analysis using budget
techniqgue has been used in this study. The study
found that SRI technique is very successful in
increasing the productivity of rice production while
reducing the cost of production thereby increasinghe
profitability of farmers. It is important to identi fy the
economic benefits of using SRI technique as it will
encourage the adoption of this techniqgue among rufa
areas farmers.

Keywords— Supply chain, SRI practice, Cost and
Benefit, SRI Practice, Innovation

1. Introduction

Rice is the main food crop in Malaysia with an
annual production of 2.1 million tonnes a year [16]
The demand for rice is constantly rising in
Malaysia with nearly quarter million people being
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added each year to its population. Malaysia's
domestic production can only fulfilled 65 percent
of total rice demand and because of this shortfall
the country has to import about 35 percent of rice
from other countries mainly from Vietnam,
Thailand, Pakistan and India to fulfil the shortage
[12]. The rice imports increased from 558,100
metric tons in 2004 to 1.13 million metric tons in
2009 due to the world food crisis [12]. The impact
of food crisis also affected many south Asian
countries and due to that prompted them to increase
the domestic production and thus reduce the
imports. To cater the food crisis issue, the
Malaysian government also take progressive
approach by introduced the National Food Security
Policy [4]. The implementation of National Food
Security Policies have been remarkably success in
increasing national rice  production  with
emphasizing external inputs such as pesticides and
inorganic fertilizers as the means to increase rice
production [4]. The pressure due to the food crisis
coupled with improper soil use and management
have been caused land degradation and directly
contribute to the shortage of food production [23].
One of the main causes of land degradation is
intensifying chemical fertilizer and pesticide usag
[13], [4], [5]. In addition, policy implemented by
government in term of subsidies is one of the
encouragement factors for paddy farmers to adopt
chemical substance in paddy cultivation techniques.
With the realization of this milieu, in view to
fulfil of domestic rice demand and to achieve rice
availability by strengthening supply chain several
strategies has been made, one of them is the
creation of a rice bowl areas such as MADA (Muda
Agricultural Development Authority), KADA
(Kemubu Agricultural Development Authority),
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and |ADA (Integrated Agriculture Development
Authority).

However, a productivity figure is more
meaningful if it does ignore the environmental and
economic impact. Therefore, there is growing
emphasis on sustainable agriculture in response to
concerns about the adverse environmental and
economic impact of conventional cultivation
techniques [22]. Furthermore, the changes in
income, urbanization and concern on health will
also shift consumer preferences to high qualitg ric
that produced using less pesticides and artificial
fertilizers [1], [9].

One of the innovation management rice
cultivation which meets the criteria of sustainépil
is the SRI technique. This technique is said totmee
the criteria of sustainability because it has the
potential to enhance rice production without
abundance the environment with the uncontrolled
use of pesticides and synthetic fertilizers [2Q]][

Puguh (2010) said sustainable agriculture
management should be encouraged in agricultural
activity since this technique can increase

production without compromising the natural
environment that can be enjoy by the present
generation and future generations.

Based on previous studies conducted in many
rice growing areas in India, Indonesia, and Timor
Leste, SRI technique have shown significant
success in increasing rice production as well as
reduced use of agriculture inputs such as, festiliz
pesticides, rice seed, thus reducing productiotscos
[27], [28]. Farmers using SRI technique reported
only using 6 kilograms of seeds for every hectare
of land compared to conventional technique that
required 60 to 80 kilograms of seeds per hectare
[27]. This means SRI technique have the potential
to reducing quantity of seeds up to 90 per cent per
hectare. In addition, this technique encourages
farmers to use local input because it only uses
organic materials such as fertilizers and pest
deterrents that are readily available around them
such as spinach, raw fish, and fruits. This means,
SRI techniqgue makes farmers itself as the main
actor along the supply chain for rice production.
As Bagheri (2008) quoted, sustainable agriculture
technique is to make better use of internal ressurc
by minimizing the external input used by
regenerating internal resources more effectivaly, o
by combination of both.

In Malaysia, rice farming sector has starting
using SRI technique in paddy planting activities

and paddy field outside the granary area since 1999
[2]. SRI technique has gaining attention among
farmers, development agencies, and researchers. As
a new paddy cultivation technique, it is not widely
used which is only small number of farmers applied
this practice on small scale paddy field. The reaso
why small numbers of paddy farmers are applying
this techniqgue on small scale is because SRI
technique is still new and in the period of trial
stage. As according to Rogers (2003), any new
innovation that being introduced to target group it
is very difficult being accepted by the target grou
instantly even when it has obvious advantage.
Based on information provided by SRI Mas, a non-
profit association that focused on SRI technique
adoption among farmers in Peninsular Malaysia, in
total there were only 18 rice farmers who applied
SRI technique basically in Peninsular Malaysia.

However, until now there is no study conducted
to identify the effectiveness of this practice in
improving profitability, production and production
costs. Therefore, cost and benefit study of farmers
using SRI technique is important to be done and
documented for future reference directly or
indirectly parties who involve in this sector.

The results of this research are expected to
demonstrate the great potential of SRI technique in
strengthen supply chain in rice production,
improving rice productivity, to all parties,
especially for the development agencies and the
farmers. In addition, the primary motivation for
farmer’s adoption of innovation is the improved
economic benefits accrued by means of enhanced
productivity [19]. A cost benefit analysis will
enlighten all parties on benefits of SRI technique
term of paddy productivity gains, reduction in cost
of production and thus achieve a rise on profit
margin.

This study describes the SRI technique and its
opportunities to increase food supply in Malaysia.
It further assesses the production efficiency of SR
farming as an alternative to rice production ireric
farming which has a limited water supply. We
hypothesise that SRI farming can make better use
of available inputs and that it can provide
socioeconomic benefits to the households of
farmers and, more broadly, food security in
Malaysia. We test this by assessing productivity
efficiency of SRI through an analysis of production
and cost of production.

2. Motivation of Study
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The program implemented for the purpose to
increase the rice yield as one of the effort to
overcome the insufficiency of rice supply for
domestic need was mostly focused on main granary
areas such as Muda areas in Kedah and Perlis
States under MADA agencies and IADA
(Integrated Agriculture Development Area). This is
because more emphasize is given to the already
existing areas equip with good and established
irrigation system. However, due to the limitations
of the land in granary areas and the increment of
idle land areas, the use of agricultural practice
innovation such as SRI technique coincides to
address this issue. This is because SRI technique i
suitable to be implemented in areas that do not
have a good irrigation system as this technique
does not require the use of water as much as
conventional cultivation technique. Therefore, the
SRI technique is a new development in the rice
industry to boost the country’s rice production.
Thus, the effectiveness of SRI technique in terms
of cost and production should be studied.

In line with the government effort through the
Ministry of Agriculture that emphasized on the
transformation of the agricultural sector through
three main strategies, namely Transformation of
Traditional Farmers, Technology Transfer Program
on farms to modified field operation to become
more efficient and economically viable and to shift
private sector investment to the food sector
industries. In addition, the most promising
alternative to increase the productivity of rice is
through innovation and policy implementation [3].
Therefore, SRI technique is an alternative way to
make all the strategies developed by government
realize.

3. Literature Review

Basically, sustainable development means
development that meets the needs of the present
generation without compromising the needs of
future generations [6]. Although the definition of
the Brundtland (1987) received various opposition
and criticism, it still accepted and adopted by ynan
scholars as a basis for the definition of sustdeab
development in general. In fact there are 386 basic
definition of sustainability ever since he got the
attention of many scholars [23]. This is due to the
basic definition of sustainability produced by the
different perspectives. However, the discussion on
the idea of sustainable development cannot be

separated with the original concept of sustaingbili

in general. In fact, sustainable agriculture is a
branch under the concept of sustainable
development [21]. Therefore, the notion of
sustainable agriculture can be interpreted as the
ability to maintain agricultural activity and a @ty
production without compromising the natural
environment that can be enjoyed by the present
generation and future generations.

The topic of sustainability or more specifically
sustainable agriculture cannot be ignored and has
always been the main concept of the new ideas for
research in the agricultural sector. Sustainable
agriculture research aimed to ensure the continuity
of food supply and food security while not
adversely affect the environment [26]. In addition,
sustainable agriculture seeks to increase farmers'
profits by reducing input costs. In fact, the
acceptance of farmers to practice sustainable
agriculture is aimed for continuous profit increrhen
from sustainable agricultural practices.

However, sustainable agriculture is a system that
not only emphasize from an economic return in
term of production, which specifically aims for
profit maximization only. Sustainable agricultural
management also emphasize on environmental
protection and social needs [3], [11], [20]. This
statement is supported by Ghazali and Othman
(2011) which stated the main objective of
sustainable agricultural management is the
preservation of natural environment in the
agricultural activity area to achieve economic
viability of farms, retention socio-cultural system
in a rural farming community, while preserving the
stock of natural resources and environmental
quality. Therefore, it can be concluded the
sustainable agricultural management includes three
main aspects namely, ecological, social, and
economic [8].

SRI technique is a system formed by the
combination of rice cultivation practice result of
innovation and creativity of rice farmers [16]. $hi
statement is in line with Uphoff (2005) who argues
SRI technique is practice of agricultural
innovations invented by the farmers outside the
norm where this practice has the advantage of
increasing the productivity of land, labour, water,
and capital simultaneously. SRI technique was also
agreed as a methodology and not technology [7].

According to Uphoff (2005), the practice of SRI
technique involves changes in land management,
namely management of soil, water, and nutrients.
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Through these changes in land management 50 to
100 per cent increase in paddy yield is achieved.
Even though there are standard six principles to be
complied with SRI technique, Henri de Laulanie
the pioneer of this practice states that this teplen

is not a conclusive idea and can be adjustable
according to the appropriateness of the cultivation
area.

Therefore, based on the standards six principles
of the SRI paddy cultivation technique, currently i
has been practiced in rainfed area which is depend
entirely on rain including in Malaysia, Cambodia
[2], Indonesia [15], and Timor Leste [18]. Those
areas examples is an adaptation of using SRI
technigue in paddy cultivation combine with
original idea proposed by Henri de Laulanie
although at first, the idea of SRI technique come
from paddy field under irrigated condition which
the water can be controlled onregular basis to
ensure the paddy soil not flooded with water.

4.  Methodology

4.1 Instrument of the Survey

To obtain primary data for this study, the main
research instrument used was survey questionnaire.
The respondents were made up of rice farmers who
practice SRI and conventional technique in their
farming activities. The survey questionnaire was
designed in such a way as to be able to obtain
demographic information regarding the background
of the farmers (such as experience, level of
education, age, and marital status), and their
production from farming activities.

A pilot study was carried out in April 2015 on a
small, diverse group of 45 rice farmers to confirm
the appropriateness of the questions in the
guestionnaire. After the pilot study, changes were
made to the sequence and the wordings of the
guestions to make them simpler. The actual survey
was conducted between May 2015 and June 2015.
A total number of 18 farmers who implement SRI
technigue in Kedah, Johor, Kelantan, and Selangor
were involved in this survey. The farmers in every
selected state were identified and invited to
participate in this study by the Farmers
Associations or Institutions that involved witheic
production such as Muda  Agricultural
Development Authority (MADA), the Kemubu
Agricultural Development Authority (KADA), and
Federal Land Consolidation and Rehabilitation
Authority (FELCRA) of Seberang Perak.

Each respondent was questioned during a face-
to-face interview, where the enumerator asked
questions and marked a '/’ on a scale on a separate
answer sheet. Before asking questions relateceto th
cost of production, yields and profits, basic
information on the background of respondent’s,
such as address, age, gender, experience, and
aspects of households were completed by the
respondents. This background information was
used to group respondents for the statistical
analysis. The interviews were held at a comfortable
and convenient location for all farmers. Normally
the interviews were held after farmers doing their
work in the paddy field; this has been normally in
the morning, from 10.00am to 11.00am. The
duration of interviews was between 20 to 30
minutes for each farmer. Each farmer completed
their questionnaires independently. However, in
cases where farmers could not read or write, the
enumerators assisted them in answering the
guestionnaire.

4.1 Sample Size

The increase in paddy production and a reduction
in agricultural inputs use is a major cause of
increasing farmers' income. Therefore, to achieve
the accuracy of the information, this study willyn
focus on rice production data, production costs and
profits for farmers harvesting rice in the main
season paddy cultivation in 2015 only to be taken.
The definitions of the main season according to the
Department of Agriculture is the period when
paddy is planted in which the commence date of
planting falls on 1st August until last day of
February next year.

This is a descriptive study using primary data. In
conducting this study, two sets of questionnaires
were distributed to farmers who are practicing SRI
and farmers under Paddy Estate project, MADA
who practicing conventional methods. This study
was conducted to rice farmers applying SRI
practice in Peninsular Malaysia which covers the
states of Kedah, Johor, Kelantan, and Selangor.
Census approach will be used, which all farmers
using SRI practice will be chosen as the unit of
analysis.

Based on information from the MADA
representative, there are 6,973 farmers under Paddy
Estate Project. A simple random approach is used
as the sampling method after researchers identified
the study areas. Based on the total population, the
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sample size was determined based on table of
sample determination proposed by Sekaran (2000).
Therefore, the sample size is 364 farmers. A total
of 400 sets of questionnaires were distributed to
400 farmers, a total of 264 survey questionnaires
were returned.

The comparison group was selected from rice
farmers under Paddy Estate Project of MADA as
MADA runs most rice vyield development
programs. In addition, Paddy Estate Project,
MADA is designed to reduce the cost of rice
production and manage by government agency.
Therefore, the comparison of profitability, cost of
production and vyield of rice will be carried out
most effectively in Paddy Estate Project, MADA.

5. Findings and Discussion

5.1 Socio-demographic Profile of Farmers
This study involved 264 farmers under Paddy
Estate Project and 18 farmers using SRI practice.
The average age of farmers planting rice using SRI
practice is 40 years old, while farmers under Paddy
Estate Project is 61 years old. While the average
area of land cultivated by farmers using SRI
practice is 0.71 hectares while farmers under Paddy
Estate Project is 1.31 hectares. SRI technique of
paddy cultivation practice is newly introduced in
Malaysia, so farmers still in trial period and was
applied on a small plot of land. Most of the farmer
planting rice using SRI practice (94.8 per cent)
have been involved in paddy farming using SRI
technique between 1 to 5 years. As already
mentioned, the farmers who practice SRI technique
are among the earliest farmers using this paddy
cultivation technique. Contrary to farmers under
Paddy Estate Project, the majority of them (52.7
per cent) have been involved in paddy farming
between 25 to 44 years. For the detail information
on socio-economics profile, refer to the Table 1.

Table 1: Socio-economic profile of farmers

Paddy Management
Techniques

SRI technique | Paddy Estat
(n=18) Project
(conventional
techniques)
(n=264)

Profile

Age

Mean | 40 | 61

Min 17 34
Max 55 95
Standard 11.45 11.54
deviation

Land Size (ha

Mean 0.71 1.31
Min 0.02 0.07
Max 4.00 6.00
Standard 0.92 0.96
deviation

Years of experience

Mean 4 31
Min 1 1
Max 8 60
Standard 2 12
deviation

Main income (RM)

Mear 1,52z 2,04¢
Min 500 212
Max 5000 14,576
Standard 1,218 1,423
deviation

5.2 Yield

Rice yields for the two groups of farmers who
practice SRI technique and farmers under Paddy
Estate Project, MADA practicing conventional
technique is shown in Table 2. The yield of paddy
rice is obtained by summing the rice yield of all
farmers in each group of analysis divided by the
total area of their fields for both groups.

SRI technique had the higher average yield (7.75
tons/ha) compared to the conventional practice
(6.21 tons/ha) under Paddy Estate Project, MADA.
Comparative average Yyield between the two
techniques showed better results for the SRI
cultivation techniques.

Table 2: Comparison of paddy production between
SRI practice and conventional technique under
Paddy Estate Project, MADA

SRI technique Paddy Estate
(n=18) Project
(n =264)
Produ | Dec | Nett | Prc | Dec | Nett
ction | ucti | produ | duct | ucti | produ
(ton/h | on | ction |ion | on | ction
a) (%) | (ton/h | (ton | (%) | (ton/h
a) /ha) a)
Mear | 7.7¢ |22 | 6.C 6.21| 22 |48
Min | 2.5 2.1C
Max | 8.7¢ 9.5C
Stc 1.77 1.24
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5.3 Production Cost

The difference between the cost of production of
paddy grown using SRI technique and paddy
grown using conventional technique under Paddy
Estate Project, MADA is displayed in Table 3. The
total cost of rice production is obtained by
summing all costs incurred in rice -cultivation
activities under both paddy cultivation techniques.
The activities involve in rice cultivation are post
harvest management, land preparation, seedling
stage, plant care and harvesting.

The findings showed that rice cultivation using
SRI technique have average cost per hectare lower
than conventional technique under Paddy Estate
Project, MADA. The cost of production of rice by
using SRI is RM 1,968 and the cost of rice
production using conventional technique under
Paddy Estate Project, MADA is RM 2,485.
Referring to Table 3, post-harvest management
recorded higher costs in SRI technique compared to
the  conventional  technique. Post-harvest
management showed higher costs at SRI technique
is due to straw on the soil is not burnt as
conventional rice cultivation technique, but this
straw be composted. Composting will certainly
involve additional costs. According to practitioger
of SRI technique, this activity is complicated and
the labour costs rate is higher compared to
conventional technique.

Table 3: Comparison of production cost between
SRI technique and conventional technique under
Paddy Estate Project, MADA

ltems SRI Convention
technique al technique
(R™m) (R™m)

Post-harvest 21.42 21.72
Land preparation 705.26 798.65
Seedling 208.13 317.17
Plant care 497.82 846.93
Harvesting 535.52 500.98
Total 1,968.15 2,485.45

5.4 Profitability

According to Table 4, the net profit for SRI
technigue and conventional technique under Paddy
Estate Project, MADA is obtained by summing
sales revenue and price support subsidy minus
production  costs. According to MADA
representative, the rate of deduction for eacte stat

throughout Peninsular Malaysia is between 20 per
cent and 23 per cent. Therefore, for the profit
calculation, the rate of deduction estimation is 22
per cent (Table 4). Therefore the weight of rice
after deduction for SRI technique is 6 ton/ha, @hil
for conventional technique under Paddy Estate
Project, MADA is 4.8 ton/ha. The findings show
that profits earned by farmers who practice SRI
technique is RM 69,306 while the profits for
farmers under Paddy Estate Project, MADA who
practice conventional technique is RM 1,903. This
suggests that farmers adopt SRI technique obtain
higher profits than farmers who practice
conventional technique under Paddy Estate Project,
MADA.

Table 4: Profit comparison between SRI
technique and conventional technique under Paddy
Estate Project, MADA

Items SRI Paddy Estate
technique Project
(n=18) (n=264)

Yield after 22 per 6.0 4.8

cent

deduction (ton/ha)

Sales of revenue 7,200 5,760

(RM)

= RM 1200/ton

Price support subsidy - 1,190

(1 ton = RM248.10)

(for conventional

technique only)

Production cost 1,968 2,485

(RM/ha)

Profit (RM) = 5,231 4,465

(Sales of revenue +

Price support

subsidy) —

(Production cost)

6. Conclusion

Based on the findings of this study, it can be
conclude that SRI technique recorded higher paddy
production compared to conventional technique
under Paddy Estate Project, MADA. In addition,
the cost of production by using SRI technique is
lower conventional technique under Paddy Estate
Project, MADA and thus higher profits recorded
for SRI technique compared to the conventional
techniqgue under Paddy Estate Project, MADA.
Although SRI technique is still new and not widely
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practiced among the farmers, this practice has the
potential to be applied in order to help farmeralde
with problems of rising rice production costs. ®&nc
the primary motivation of farmers to adopt
agricultural innovation by financial benefit, SRI
technique has the potential to be adopted in wide
range of farmers in the future. In addition, this
practice is not only able to reduce production £0st

it also has the potential to increase rice produncti

It shows rice production can be increased at low
production costs and thus can increase farmers'
profits. This coincides with the government's
efforts to intervene in the country's rice farming
sector to increase rice production and at the same
time improve the living standards of the farmers.

In addition, SRI technique also has the potential
to be applied on idle land that does not has proper
irrigation infrastructure system. This is because
these techniques that use less water coincide to
solve the problem of idle agriculture land.

Farm management practices in a systematic and
timely manner during the period of plant growth is
indispensable, especially for strategic commodities
in the country. Therefore, SRI technique is one of
the potential techniques to spread and develop to
boost the development of the country's rice sector.
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