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ABSTRACT

Integrated Crop Management-Farmer Field School Program (ICM-FFS) was one of the Indonesian
government’s programs, which had been recognized to increase rice production. The successful
implementation of ICM-FFS can be attributed toits impact on economic (production, productivity, and
income) and social (increased adoption of rice technology, capacity and skills of farmers) aspects.
This research assessed ICM-FFS implementation in swampy lands from the economic aspect. The
assessment was conducted in 2012 in two swampy land areas, Riau and West Kalimantan Province.
The total respondents for both areas were 159 farmers consisting of ICM-FFS participants and non-
participants. Individual interviews using structured questionnaire was the main method in gathering
primary data. The decomposition model was used to analyse data including farmers’ income,
production, and productivity. Productivity decomposition analysis results indicated that the program
was only able to increase the productivity of paddy rice in swampy land by approximately 2.73
percent compared to technological farmers. The result of this conjecture was much lower than the
result of a survey that reached 20 percent. The total increase was contributed more by the farmers who
adopted the technology differences than the differences in the use of production inputs. Technological
differences were manifested in the form of differences in the value of the intercept and slope, which
were able to contribute as much as 88.28 percent of the total increase in productivity, while the
remaining 11.72 percent was derived from differences in the use of production inputs.

Keywords: ICM-FFS, decomposition analysis, productivity, production, income, swampy lands

1. INTRODUCTION

Rice is still the most strategic commodity in
Indonesia economically, socially, and even politically.
This commaodity is also related to the life and interests
of the people, so that stagnation in the production
growth can be a serious threat to national stability.
Various efforts have been taken by the government to
increase rice production. One of such efforts is the
implementation of the Integrated Crop Management
Farmer Field School Program (ICM-FFS).ICM-FFS
has been implemented since 2007and during its
implementation the program was able to increase rice
production.

In West Sumatra, for example, rice production
in some production centers increased by about 9.8
percent to 56.6 percent [1]. However, in practice there
were still many problems such as: (1) the
implementation cannot be separated from support
elements [2]; (2) it required additional costs to adapt
[3]; (3) the slow diffusion of technology from ICM-

FFS participants to non-participants [4];and (4) the
level of significance of the results may not be as
expected if the approach was not fully applied[3].

The impact is significant to drive an increase
in production and other aspects, so the the Indonesian
Ministry of Agriculture identified the ICCM-FCS as
one of its strategic programs. However, the challenge
to ICM-FFS is the long-term impact or sustainability
of adoption by former farmer field school participants
[5]. The results of the implementation of ICM-FFS
can be seen through the impact on the economy
(production, productivity, and income) and social
aspects (increased adoption of rice technology,
improved capacity and skills of farmers).

Various studies to evaluate the impact of ICM-
FFS have been carried out. The outcomes of the
assessment and evaluation of the program showed that
ICM-FFS had an impact on increasing production,
productivity, and revenue. Furthermore, knowing the
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contribution of the components that compose the
production, productivity, and revenue will be the
results of this assessment that enriches previous
research.

The decomposition model can be used to
determine the effect of the underlying factors that are
affected by a major factor. The model is suitable to be
applied to reveal the contribution of the basic factors
of production, productivity, and revenue on ICM-FFS
participants for later comparison with non-ICM-FFS
participants. By knowing the contribution of these
underlying factors, determining the success factors of
ICM-FFS would be more accurate.

The other research in China shows that the
decomposition model has been used to estimate the
differences of productive efficiency between Chinese
hybrid and conventional rice production. In that study,
the decomposition model is used to derive technical,
allocative, and economic efficiency of Chinese
conventional rice and hybrid rice production. The
result of the study in China showed the contribution of
the component factors such as (1) positive relationship
between efficiency and education for hybrid rice
production, (2) farmer’s abilities to receive and
understand information relating to new agricultural
technology, and (3) land size that has promoted
efficiency of hybrid rice in modern agricultural areas

[6].

Thus, this paper focuses on (1) analyzing
factors or components of production, productivity,
and income by using the decomposition model; and
(2) analyzing the significant factors contributing to the
production, productivity, and farmers' income
between ICM-FFS participants and non-participants.

2. RESEARCH METHODOLOGY

2.1.Theoretical Framework

Numerous models can be used to analyse the
economic performance of ICM-FFS including the
decomposition model. This model is a mathematical
technique to break down something that is aggregated
into itscomponents, so it is possible to allocate the
difference in the dependent variable to each
independent variable [7].

This model had been used to analyze the
contribution of each independent variable on income
differences, production, and productivity in several
studies. [7], for example, used this to analyze the
impact of the communal irrigation system on rice
production. [8] conducted a study of technological
change in the production of sorghum to decompose
productivity differences between new and traditional
varieties into labor, seeds, fertilizer, and capital. [9]
analyzed the impact of shelterbelts on the
decomposition of peanut production in the rilands,
South India.
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On the other hand, [10] applied this technique
to examine the sources of growth in upland rice
production in Indonesia. [11] used decomposition
analysis to assess the impact of the implementation of
the Integrated Pest Management Farmer Field School
(IPM-FFS) on rice productivity and pesticide use. [12]
also decomposed changes in crop acreage into
production and productivity, as well as the interaction
between the two components. Meanwhile, [13]
examined the contribution of each component to the
growth of crops in various regions in India. In
addition, [14] tried to decompose the residential
energy consumption in China using the logarithmic
mean Divisi a index (LMDI).

2.2.Study Site and Respondents

Research was conducted in two ICM-FFS sites
in swampy areas, which were West Kalimantan and
Riau Provinces, during April to May 2012. In each
province, two representative regencies were chosen as
areas of ICM-FFS. The sampling areas in West
Kalimantan Province were three villages while in
Riau Province, four villages were sampled. The total
respondents were80 farmers for Riau Province and 79
farmers for West Kalimantan Province, so that the
total respondents were 159 farmers.

2.3.Data and Method of Data Collection

Secondary data related to rice production and
productivity in the regional level as well as
information of ICM-FFS implementation were
gathered from the Ministry of Agriculture while
primary data were collected from farmers regarding
system information within the last year for both ICM-
FFS participants and non-participants. Individual
interviews were done using structured questionnaire
as the main method to gather data and was
supplemented by desk study and literature study.

2.4.Data Analysis

The decomposition model was used to
analyze data focused on three major aspects, namely
farmers’ income, production, and productivity.

2.5.Decomposition model of farmers’

income

The decomposition model of farmers’
income seeks to analyze the income differences
between ICM-FFS participants and non-participants.
Through this model, the contribution of productivity,
harvested areas, as well as price components, and the
interaction among these components can be defined.
Decomposition model of farmers’ income can be
estimated by the following equations:
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I=A.Yi. P (1)
where:

| = gross farm income in one season (IDR—Indonesian Rupiah/farm)

A = rice farm area (ha)
Yi = productivity (kg/ha)
Pi = price of unhusked rice (IDR)

Individual contribution towards income differences of this decomposition is described by following:

12 = gross farm income of ICM-FFS participants

I° = gross farm income of non-ICM-FFS participants

12 - I° = Al = income difference between ICM-FFS participants and non-participants 2
A# = harvested area of ICM-FFS participants

AP = harvested area of non-ICM-FFS participants

A? - AP = AA, = differences of harvested area between ICM-FFS participants and non-participants 3)
Y = productivity of ICM-FFS participants

Y = productivity of non-ICM-FFS participants

Y- Y{ = AY; = differences of productivity between ICM-FFS participants and non-participants (@)
Pi# = Price of unhusked rice of ICM-FFS participants

P{® = Price of unhusked rice of non-ICM-FFS participants

P - P = AP; = differences of price of unhusked rice between ICM-FFS participants and non-participants (5)
Such that the income of ICM-FFS participants can be described as:

2= AR YR PR (6)
Meanwhile, the income function of non-ICM-FFS participants can be illustrated as:

P=AP.YP. PP (7)

The value of Al can be derived by using the preceding equations.

Equation (6) referred to equations (2) to (5) can be rewritten as follows:

la = (Aib + AAI) . (Yib + AYi) . (Pib + APi) (8)
This equation can be extended as follows:
la= (Aib . Yib + Aib . AYi + AAi . Yib + AAi . AYi).(Pib + APi) )
B=(AP. YL . PP+AL . AY. PP +AA;. Y2 . PP + AA LAY PP+ AP . YP . APy + AP LAY . AP + AAL YL . AP + AA
. AYi. AP}) 10)
Equation 10 can be simplified as:
2= AP. YD . PP+ Al (11)

where @ Al = AP.Y{. AP effect of pure price

+ AP AY PP effect of productivity

+AA; . YP . PP effect of harvested areas

+ AA;. AY;. PP

+AA; Y. AP; interaction terms in first order

+AP. AY;i. AP;

+AAI LAY AP interaction terms in second order
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Decomposition model of production two sources, which are harvested area and
o ) productivity that caused the differences between ICM-
~ The decomposition model of production can FFS participants and non-participants. The model can
be derived from production as a result of harvested be illustrated as follows:
area multiplied by productivity. Therefore, there are
Q=AY (12)

where : Q = rice production (kg/farm)

In partitioning the individual contribution to output difference of this decomposition let:

Q? = rice production of ICM-FFS participants

Q" = rice production of non-ICM-FFS participants

Q? - QY = AQ = rice production differences between ICM-FFS participants and non-participants (13)

By following steps and phases in the derivation of the decomposition model of income, equation (13) can be
changed into the decomposition model of production, which leads to:

Q= AP.YP +AQ (14)
where: AQ= AP.AYi e, effect of productivity
FAALYP effect of harvested area
+ AA;. AY; weveeeieneen e eeeeeeINtEraction term in first order
Decomposition model of productivity InY = Inap + a1InN + @InS + aInC + asnF + e, the
B o Cobb-Douglas production function on per hectare
The decomposition model of productivity basis transferred into log-linear form was estimated by
was done between ICM-FFS participants and non- the succeeding equations:

participants through variables that contributed to
create differences. Supported by production function
Production function in FFS farming:
InY, = Inag + a1INN, + a2InS, + a3InC, + asInF, + €, (15)
Production function in non-FFS farming:
InYy, = Inbg + b1InNp + b2InSp + bsInCy + balnF, + €y (16)

The differences in productivity between ICM-FFS participants and non-participants using mean values of
each variable was decomposed as follows:

AY =1InY, - InY, 17
InYa-InYy, = (Inap+ a1lnN, + a2InS, + asInC, + aslnF, + e,) —
(Inbg + b1InNy + b2InSp, + b3InCy, + balnF, + €p) (18)

This can be reformulated into:
InY, - InYy, = (Inae- Inbg) + (a1lnNa - b1InNp) + (a2InSa - b2InSy) + (asInCs - bsInCy)+
(asInF,- bslnFy) + (€2 —€p) (19)
By accumulating and subtracting some similiar variable to equation (19),
InY, - InYy, = (Inae- Inbg) + (a1lnN; - b1InNj + a;InNp - a1InNp) +
(82InSa - baInSy + a2InSy — a2InSp) +
(asInC, - bsInCy + asInCy, - a3InCy) +
(a4InFa- baInFp + aulnFy - a4InFy) + (62— €b) (20)
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Then the equation was readjusted to formulate the decomposition model of productivity:

Measures the productivity
change due to shift in the
intercept of the production
function

In Ya- InYy = [Inag-Inbe] +
a b = [Inag-Inby] Direct effect

[(al-bl)lan + (az-bz)lnsb +
(as-bs)InCy, + (as-ba)InFy] +

Measures the productivity
change due to shift in the
intercent slone

[a1(INNa-InNp) +ax(InSa-InSp,)+
as(InCq-InCy)+as(InFo-InFp)] +

[ea-en]

Decomposition analysis will be valid if the
differences between ICM-FFS participants and non-
participants composed was significantly different, so

De%— (Xetat+ 2e)] /K

Measure the productivity
change due to shift in the
intercept of input production
auantitv

Indirect effect

Calculate disparity on error terms (21)

that Chow test was used prior to test the significant
differences of two models (Chow 1960):

F = (22)
(S + Ye) (na + Ny -2K)
where:
>e2p = unexplained variation from total production function
Ye2a = unexplained variation from total production function of ICM-FFS
>e2b = unexplained variation from total production function of non-ICM-FFS
na = total respondents of ICM-FFS
nb = total respondents of non-ICM-FFS
K = number of parameters including intercept

3. RESULTS AND DISCUSSION

3.1.Harvested Areas, Production, and
Productivity of Rice in Study Sites

At the national scale, Riau Province is not one
of the rice production center in Indonesia. Within
2006-2015, the average harvested area in this
province was around 0.136 million ha, or its share to
total area at national level of only about 1 percent.
The average of its growth during 10 years was -2.22
percent each year or below the average growth in the
national level (2.09%). In addition, the average of rice
production was under 0.5 million ton and the
productivity was only about 35.4 quintal/ha. The
negative growth of production (-0.55%) also
described the development of rice in the province,

which still faces obstacles. This growth was below the
average growth at the national level where the share
only constituted -14.70 percent (Table 1).

The average growth of rice productivity was
higher than its harvested area, which means the
contribution of productivity was larger or it indicated
that the adoption of rice technologies in farmer level
was passably. But then, the productivity should be
increased because of the low level of average
productivity. Land aspect (agro-ecosystem) was
considered as one of the major factors that cause low
productivity in swampy areas as well as the aspect of
technology implementation. The productivity in
swampy lands was around 20-60 qu/ha, so that the
performance of rice productivity in Riau still can be
improved [15].
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Table 1. Harvested area, production, and productivity in Riau, 2006-2015

Year Harvested area Production Productivity (qu/ha)
(million ha) (million ton)
2006 0.136 0.429 0.32
2007 0.147 0.490 0.33
2008 0.148 0.494 0.33
2009 0.149 0.531 0.36
2010 0.156 0.574 0.37
2011 0.145 0.535 0.37
2012 0.144 0.512 0.36
2013 0.119 0.434 0.37
2014 0.106 0.385 0.36
2015 0.108 0.393 0.37
Average 0.136 0.478 0.354
Share to national level (%) 1.05 0.73 71.23
(%/year-;he average of growth 299 -0.55 168
Share to national level (%) -106.29 -14.70 104.36

Source: [16] (2016; processed, for data in 2015); [17]

In West Kalimantan, the average harvested
area in the period of 20062015 was 0.424 million ha
and its share to national level was about 3.27 percent
(Table2). Table2 shows that the average of rice
production in this province was 1.306 million ton or it
gave contribution slightly under 2 percentto national
production, and in the same periodthe average of
production growth was under the national average
(1.79%). Meanwhile, its productivity was not yet
optimal which was 30.4 qu/ha or slightly below
compared to Riau and average of national

(2017; processed, for data from 2006-2014)

productivity. It caused the share to the national growth
was only 3.04 percent. The growth rate of harvested
area in this province was higher than its productivity
or the performance of rice production was more
influenced by the increase of harvested area rather
than its productivity. Other than the implementation
of rice technologies, which was not optimal this
condition also indicated that the addition of harvested
areas in this region is potential because swampy lands
in West Kalimantan are very prospective to cultivate
rice ([18]; [19]).

Table 2. Harvested area, production, and productivity in West Kalimantan, 2006-2015

Year Harvested area Production Productivity (qu/ha)
(million ha) (million ton)
2006 0.378 1.108 0.29
2007 0.399 1.225 0.31
2008 0.424 1.321 0.31
2009 0.419 1.300 0.31
2010 0.399 1.344 0.31
2011 0.444 1.373 0.31
2012 0.428 1.300 0.30
2013 0.465 1.442 0.31
2014 0.452 1.373 0.30
2015 0.434 1.276 0.29
Average 0.424 1.306 0.304
Share to national level (%) 3.27 1.99 61.17
(%/year';he average of growth 171 179 0.05
Share to national level (%) 81.89 48.13 3.04

Source: [16] (2016; processed, for data in 2015); [17] (2017; processed, for data from 2006-2014)

3.2.Decomposition Analysis of Productivity,
Production, and Income

Chow test showed that production function
of ICM-FFS participants and non-participants was

significantly different at the level of 10 percent.
Therefore, it is valid to further conduct decomposition
analysis (Table 3).
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Table 3. Chow test result on rice production function in swampylands, Indonesia, 2012

Advances in Biological Sciences Research, volume 13

Description ICM-FFS Non-ICM-FFS Pool Data
> e2 (residual of the error sum squares) 8.637004 0.479822 27.90214
Number of observations 78 81 159
d.f. 70 73 151

F=217*

Source: Primary data (processed)
Note: * significantly different at 10 percent probability

These  were  discussed successively:
productivity, decomposition analysis, production, and
income between ICM-FFS and non-ICM-FFS on
swampylands. To enrich the discussion about ICM-
FFS and non-ICM-FFS farmers, t-test was employed
resulting in the overview of differences between those
farmers in several aspects, which included production
inputs, production, productivity, and harvested area.
The seed used between FFS and non-FFS farmers was
significantly different at the level of 5 percent
probability where FFS farmers used a less volume of
seed indicating that FFS farmers already implemented
the recommendation of seed quantity (25-30 kg/ha).
The quantity of urea was higher in FFS farmers than
in non-FFS and it was significantly different at the
level of 5 percent probability. Furthermore, this also
occurred for NPK and organic fertilizer and
pesticides, which were considerably diverse between

FFS and non-FFS farmers at the level of 10 percent
probability. These differences also described that FFS
participants tended to be more intensive in managing
their farming compared to non-FFS farmers (Table 4).

As seen from Table 4, the productivity
between those farmers was also notably different at
the level of 1 percent probability. The average
productivity of FFS farmers was 3.4 ton/ha or 20.45
percent higher than non-participants affecting a higher
production by 30.2 percent (significantly different at
probability level of 5%). However, the price of
unhusked rice showed a different result. Non-FFS
farmers received a slightly higher price (0.14%) than
FFS respondents. In general, these outcomes reflect
the concern of the ICM-FFS program on increasing
productivity and production, yet the improvement of
grain quality might still be neglected.

Table 4. The difference of production inputs, production, productivity, and harvested area between ICM-FFS and non-
ICM-FFS farmers in swampy lands, Indonesia, 2012

Variable ICM-FFS non-ICM-FFS Difference
Seed (kg/ha) 33.4 42.7 -9.3**
Urea (kg/ha) 116.0 93.0 23.0**
SP36 (kg/ha) 475 44.8 2.7ns
NPK (kg/ha) 82.4 44.9 37.5%**
Organic fertilizer (kg/ha) 70.0 13.5 56.4***
Pesticides (000 IDR/ha) 372.8 283.3 89.6**
Labor (000 IDR/ha) 4,850.8 4,969.9 -119.1ns
Productivity (kg/ha) 3,444.9 2,740.3 704.6***
Price of unhusked rice (IDR/kg) 3,610.9 3,616.0 -5.2ns
Harvested area (ha) 1.2 1.0 0.2ns
Production (kg) 4,322.2 3,016.0 1,306.2**
Revenue (000 IDR) 15,453.8 10,716.6 4,737.2**

Source: Primary data (processed)

Notes: *** significantly different at the level of 1 percent probability; ** significantly different at the level of 5 percent probability,
* significantly different at the level of 10 percent probability; ns not significantly different at level of 10 percent probability

3.3.Decomposition Analysis of Productivity

The results of the analysis

of

the

decomposition of productivity between ICM-FFS and

non-ICM-FFS farming in swampy lands are presented

in Table5.
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Table5. The derivated components of productivity differences between ICM-FFS and non-ICM-FFS participants in

swampy lands, Indonesia, 2012

Variable Sub Total Total

A. Technology differences 2.41 (88,28)
1. Intercept -187.22

2. Slope 189.64

Seed (X1) -29.55

Urea (X2) 42.15

SP36 (X3) -14.58

NPK (X4) -19.49

Organic fertilizer (X5) -6.55

Pesticides (X6) -20.20

Labor (X7) 237.85

B. Differences of input production use 0.31 (11,72)
Seed (X1) -9.42

Urea (X2) 2.70

SP36 (X3) 0.34

NPK (X4) 1.73

Organic fertilizer (X5) 5.64

Pesticides (X6) -0.23

7. Labor (X7) -0.44

Total of differences in productivity 2.73 (100,00)

Source: Primary data (processed)

In general, the estimation results indicated that
ICM-FFS of rice in swampy land has not been able to
increase productivity significantly, which was only
about 2.73 percent. The results of these estimates
were much smaller than the observation result which
reached around 20 percent. The difference was
allegedly caused by inaccuracies in extracting
information and examples of farmers, and the
presence of multiple variables such as farm
management that were not included in the model. This
result was in line with the previous study of FFS in
China by [20], which mentioned that FFS did not
bring a significant impact towards increasing the FFS
farmers' knowledge that was expected in maintaining
rice production.

[21] noted that the impact of FFS on crop
productivity was different crossing diverse places,
gender status, education level, and land terciles. FFS
implementation in Thailand using an exponential
growth process showed that FFF successfully brought
a significant impact on the environmental by reducing
the use of pesticides; however, the impact on the
economic aspect denoted by the gross margin did not
occur [22]. A study on FFS potato by [23] stated that
though FFS was able to enhance the knowledge of its
participants, which was related to improved
productivity, the impact of FFS on productivity could
not be directly observed. This implies that FFS could
not be considered as a factor in improving potato
yield. Nevertheless, an aggregate review and analysis
by [24] in five Asian countries found a promising
effect of FFS cotton on increasing income by 31
percent due to higher productivity (10%) and efficient
use of pesticide (decreased by 39%).

The limited number of respondents and
coverage areas in this research were also considered
causing the small figure of FFS impact on

productivity. Moreover, the assessment of FFS impact
on one aspect could not be used to simplify the impact
of FFS for dissimilar cases. Thus, to get a
comprehensive analysis, the assessment from social
aspect might be included.

Nevertheless, the direction given by both the
estimation and the observation was positive. The
different types of technologies employed contributed
in the aggregate approximately 2.41 percent, while
0.31 percent was contributed by differences in the use
of production inputs. Different types of applied
technology by FFS participants were less than the
existing technologies. It means that variables not
included in the model (e.g., farmers’ technologies)
had a stronger influence than the ICM-FFS
technology. Therefore, the technology of ICM-FFS
naturally or partially contributed negatively to an
increase in production, at 187.22 percent.

However, during the implementation of the
program, farmers were trained and they saw the
appropriate application of technology and production
inputs in the field laboratory. These led to improved
application time and encouraged farmers to use inputs
based on the recommended technology. The impact
wase ventually improvement of ICM-FFS as indicated
by the slope of the aggregate production function. It
can be seen that an increase in the productivity of
inputs was capable of increasing productivity by
approximately 189.64 percent. This increase was
driven mainly by improved labor productivity and
urea; on the other hand, the productivity of other
inputs contributed negatively to an increase in
productivity.

Contribution of the different uses of inputs
also increased the productivity of rice by
approximately 0.31 percent. The higher difference in
using urea, SP36, NPK, and manure was able to

492



ATLANTIS
PRESS

contribute positively to the increase in production.
The opposite occurred for seeds, pesticides, and labor.
The use of less labor contributed negatively to the
improvement of productivity. Similarly, the excessive
use of pesticides was no longer effective and tended to
contribute negatively to productivity. Of the types of
inputs, seeds gave a negative contribution both in the
aspect of improvement and the differences in slope of
the production function use. The same was found in
pesticide inputs. Negative contribution of seed in both
categories was allegedly caused by the quality of
seeds received by farmers. Varieties developed in the
program sometimes did not fully comply with the
wishes of the farmers. On the other hand, the
introduction of seeds in this program was expected to
contribute significantly to increased productivity.
From the analysis of the decomposition of
productivity above, it can be concluded that the
program to increase rice productivity around 2.73
percent compared to technological farmers. The result
of this conjecture was much lower than the results of a
survey that reached 20 percent; however, both
approaches had the same direction. The total increase
can be attributed more to farmers who adopted the
technology differences than the differences in the use
of production inputs. Technological differences as
manifested in the form of differences in the value of
the intercept and slope were able to contribute as
much as 88.28 percent of the total increase in
productivity; the remaining 11.72 percent came from
differences in the use of production inputs. The
quality of the seeds that farmers received and the type
of seed varieties did not fully comply with the wishes
of the farmers caused negative input contributed to

Advances in Biological Sciences Research, volume 13

increased productivity, and it was better than marginal
productivity differences (slope) and of the differences
in their use. Therefore, to improve the performance of
rice ICM-FFS, it is essential to improve seed supply.
In addition, it provided understanding and recall
among farmers on the importance of the application of
integrated pest management (IPM), as well as the
need to put more attention on this.

The studies conducted by [4] and [3] showed
that ICM-FFS had been increasing the knowledge and
skills of farmers. Another study by [25] showed that
ICM-FFS had reduced the use of pesticide as well as
risk of crop failure. The increase in farmers’
knowledge had driven the reduction of pesticide use.
Meanwhile, [26] found that ICM-FFS could increase
the productivity and production at the farmer level in
Central Java and West Nusa Tenggara Province,
Indonesia. Successful implementation of ICM-FFS
was determined by many aspects such as the need for
in depth understanding of the concepts and
capabilities of the entire implementers ([27];[3];[28]).

3.4.Decomposition Analysis of Production

In general, the production of rice by each farm
household was the result of multiplying the average
productivity of rice per hectare and the area of land
planted with rice. Therefore, there were two variables
that contributed to the differences in the resulting rice
production between ICM-FFS farmers and non-ICM-
FFS in a single season. The results of the
decomposition analysis of derivated components of
differences in rice production are presented in Table
6.

Table 6. The derivated components of production differences between ICM-FFS paddy and non-ICM-FFS in swampy

lands, Indonesia, 2012

Description Changes
Absolute (kg) | Percentage (%)

A. Effected by

1. Productivity 691.4 51.83

2. Harvested area 511.2 38.32
B. Interaction term in first order
(Productivity and harvested area) 1315 9.85
Total 1,334.1 100.00

Source: Primary data (processed)

The results of the analysis showed that rice
production of FFS participants was about 1.3 tons,
higher thanthat of non-FFS farmers. The source of this
difference was contributed by approximately 51.83
percent due to the improved productivity of the
program,38.32 percent due to the harvested area, and
the remaining 9.85 percent due to the contribution of
the interaction of productivity and harvested area.

Thus, improvements in productivity relative
to the technology contributed to the increase in
production compared to the expansion in harvested
area. The efforts to improve the performance of these
programs on a continuous basis and the development
of the program could be expanded in broader areas

including sub optimal lands, which were expected to
promote growth in rice production in Indonesia.

3.5.Decomposition Analysis of Income

By the same approach, the income of
farmers from rice farming was the product between
the interaction of production and price. For rice
production, this can be obtained from the
multiplication of productivity with the harvested area.
Thus, there were three variables that served as sources
of differences in income between FFS and non-FFS
farmers (i.e., productivity, harvested area, and price).

The results of the decomposition analysis
illustrated that the income of FFS farmers was around
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USD 511.5 per season, which was higher compared to
the income of non-FFS farmers. This difference was
effected by productivity improvements as much as
52.05 percent, which amounted to USD 266.24 (or
equivalent to IDR 2.5 million), whereas expansion of
planting/harvesting area contributed around 38.5
percent (USD 196.85). Meanwhile, corresponding to

Advances in Biological Sciences Research, volume 13

the previous explanation in Table 4, the price of
unhusked rice negatively contributed to the income
generation by —0.29 percent. The interaction of these
three variables in both first and second stages was
relatively small, and this tended to give a negative
contribution for the variables that interacted with the
price variable (Table 7).

Table 7. The derivated components of income differences between ICM-FFS paddy and non-ICM-FFS in swampy

lands, 2012
Description Changes
Absolute (USD) Percentage (%)

A. Effected by

1. Productivity 266.24 52.05

2. Harvested area 196.85 38.49

3. Price of unshelled rice -1.48 -0.29
B. Interaction term in first order

1. Productivity and harvested area 50.62 9.90

2. Productivity and price -0.38 -0.07

3. Harvested area and price -0.28 -0.05
C. Interaction term in second order 0.00
(Productivity, harvested area, and price) -0.07 -0.01
Total 511.50 100.00

Source: Primary data (processed)
Note: USD 1 = IDR 9.391

The above conditions indicate that increased
productivity was a major contributor in increasing
farmers' income relative to FFS and non-FFS farmers,
and this was followed by land area. Meanwhile, the
price variable gave a negative contribution. This
phenomenon pointed out that the development of
ICM-FFS program touched many aspects of the
quality of the grain produced by farmers. Therefore,
in the development of the next program, aspects of
quality and quantity should receive an equal share of
attention. The acceptance of farmers is not solely
determined by the amount of production but also by
the level of prices received by farmers. Moreover, a
single policy might not be effectively increasing the
impact of ICM-FFS. The focus of ICM-FFS on
increasing productivity and production tends to
improve only one side (i.e., supply aspect). Thus,
other policies in particular price policy to maintain the
output price (e.g., price of grain/unhusked rice) could
be taken into account. It is expected to stimulate
incentives for the farmers because they will receive a
higher profit and improve the attractiveness for
farmers to implement ICM-FFS.

4. CONCLUSION

Productivity decomposition analysis results
indicated that the program was only able to increase
the productivity of paddy rice in swampy land by
approximately 2.73 percent compared to farmers’
technology (existing technology). The result of this
conjecture was much lower than the result of a survey
that reached 20 percent. However, the two approaches
gave the same direction. The total increase could be
attributed more to the adoption of technology

differences than to the differences in the use of
production inputs. Technological differences are
manifested in the form of differences in the value of
the intercept and slope, which are able to contribute as
much as 88.28 percent of the total increase in
productivity, and the remaining 11.72 percent was
derived from differences in the use of production
inputs. Seed quality and the types of varieties are not
entirely suited to farmers that suspected causing a
negative contribution in increasing productivity.
Therefore, to improve the performance of rice ICM-
FFS, the improvement of seed supply becomes crucial
as well as to remind farmers about the importance of
applying the optimal IPM.

The results of the decomposition analysis
showed that the improved productivity of the
production of rice in the program contributed to the
increase in rice production in the research location.
Efforts to improve the performance of these programs
need to be done continuously so the development of
this program including those in sub optimal lands is
expected to encourage growth of rice production in
Indonesia.

Moreover, the results showed that the increase
in revenue productivity was a major contributor in
increasing the income of farmers in developing an
ICM-FFS location, which was followed by the
increase in harvested area. Meanwhile, the price gave
negative contribution on the income of farmers as
well. This indicates that the development program is
linked to many aspects of the quality of the grain
produced by farmers. Therefore, in the development
of the next program, aspects of quality and quantity
should receive an equal share of attention. The
acceptance of farmers is not solely determined by the
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amount of production, but the level of prices received
by farmers also determines it.

Nonetheless, the findings of this study might
be different from the other assessments related to
ICM-FFS. This research only focused on the impact
of ICM-FFS on technical (i.e., economic) influences,
yet it lacked consideration of the non-technical
aspects. Therefore, in order to gain a comprehensive
analysis, social aspects should be integrated with the
economic side and may include the farmers'
characteristics and behaviour as well as their level of
knowledge and skill. Furthermore, the government
can improve the dissemination and expand its
assistance to farmers to promote increased adoption of
this program.
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