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Abstract: Fertilizer plays an important role in agricultural
production, and up to now it has always been subsidized
through the selling price mechanism. This study aims to
analyze three related areas, namely, the subsidized ferti-
lizer policy dynamics, the development of subsidized
fertilizer highest retail price (HRP), and the effects of its
subsidy price changes on rice production. The study uses
both the primary data from research in West Java in 2020
and the data from 2016 national farmer panel and also the
secondary data. The data analysis was carried out quan-
titatively, namely, multiple regression analysis and qua-
litative descriptive studies. The results of the analysis
show that the profit value of lowland rice farming is
Indonesian Rupiah (IDR). 13.89 million/ha/season and
Revenue per cost ratio (R/C) is 1.85. The proportion of
fertilizer input cost to the total lowland rice farming
cost reaches 10.25%. The analysis of the nationwide
impacts of the HRP increase of the subsidized fertilizers
by IDR. 300/kg shows the result that there would be a
decrease in national rice productivity by 0.09 tons/ha, a
decrease in national rice production by 0.94 million tons
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milled dry rice (MDR/GKG), and a decrease in the national
rice harvest area equivalent to 186,219 ha. It is suggested
that in the future, some efforts and measures are needed to
make the use of subsidized fertilizers to be more effective
and efficient. In order to maintain national rice produc-
tion, a program to increase the harvested areas is needed.
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1 Introduction

To increase agricultural production, a number of alloca-
tions and combinations of production factors are obviously
required. In agricultural production process there are a
number of necessary production factors to consider, such
as land, labor, fertilizers, seeds, pesticides, and others.
Fertilizer becomes an important input given to plants to
enable them to grow well and give high production as
reported by Soekartiwi [1]. A similar highlight was also
made in a number of research; Sing et al. [2], Kakar et al.
[3], and Wako and Usmane [4] pointed out that the results
of balanced fertilization have a significant influence on the
resulting grain production, and are economically profitable.
Furthermore, it is also stated by Girma et al. [5] that in
Ethiopia, to increase the productivity of high agricultural
tubers, some inorganic fertilization activities are carried
out with a balanced and site-specific composition.

Ensuring the effectiveness and increasing the optimal
benefits of fertilizers, it is crucial to have these six basic
conditions or principles for fertilizers when reaching farmers.
They are the right amount, the right dose, the right type, the
right price, the right quality, and the right time. Their avail-
ability nationwide and proper distribution to farmers is,
therefore, required. The government has taken some mea-
sures to improve the distribution process to farmers, two of
which are by providing a fertilizer subsidy budget and by
distributing subsidized fertilizers through distributors on
each line in the distribution stages.
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Generally, a subsidy policy is to encourage farmers to
increase agricultural production. The subsidy applies
to fertilizers used for the main food crop, namely, rice.
Considerably, the government’s subsidy policy can be
seen as one way to ease the burden on rice farmers.
Fertilizer subsidies start from the factories; they are given
to factories. Then, the fertilizers from those factories
are distributed through distributors to farmers at the
subsidized price. This selling price is then set as the
highest retail price (HRP). So, this HRP for fertilizer is
the price of the subsidized fertilizer purchased by the
farmers or farmer groups at line IV distributors or fertil-
izer kiosks as stipulated in the Regulation of the Ministry
of Agriculture.

Based on the Regulation of Ministry of Agriculture
No. 49 of 2020, it is imperative that the types of fertilizers
which are subsidized by the Government are: Urea, SP36,
ZA, NPK, Liquid Organic Fertilizer, and Organic Fertilizer.
These six types of the subsidized fertilizers are intended
for rice farmers who: (a) are members of farmer groups;
(b) have registered in the e-Definitive Plan for Farmers’
Group Needs; (c) are able to show the identity; and (d) fill
in the form of redemption of subsidized fertilizer. The
farmer groups receiving subsidized fertilizers consist of:
(a) farmers who carry out farming in the food crops, plan-
tation, horticulture, and/or livestock sub-sectors with a
maximum area of 2 Ha/season, (b) farmers who carry out
farming in the food crop sub-sector, and/or (c) fish culti-
vators with a maximum cultivation area of 1 Ha/growing
season.

The HRP for the subsidized fertilizers from the year
2012 to the end of 2020 remained the same for Urea at IDR
1,800/kg; ZA at IDR 1,400/kg; SP-36 at IDR 2,000/kg; NPK
at IDR 2,300/kg, and Organic for IDR 500/kg. However,
recently there was a new fertilizer HRP policy effective as
of January 1, 2021, determining the new subsidized fertilizer
HRP, namely: for Urea at IDR 2,250/kg; ZA at IDR 1,700/kg;
SP-36 at IDR 2,400/kg; NPK at IDR 2,300/kg, and Organic
for IDR 800/kg.

Regarding any positive effects of price support to fer-
tilizer, research results of Komareka et al. [6] depict that
in Malawi, the presence of fertilizer price support affects
the marginal benefit cost of farmers to be greater than 1.
The same results were also provided by Gilbert and Jayne
[7], saying that in Malawi, the existence of a fertilizer
subsidy program has encouraged the use of fertilizers
and food production. In addition, Theriault and Smale
[8] also state that for more than a decade, the Government
of Mali launched a fertilizer subsidy program to expand
the use of fertilizers and increase the productivity of food
crops. Kone et al. [9] describe that the determination of
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fertilizer subsidies in the State of Mali has encouraged an
increase in cereal production, thus preventing the country
from a food crisis.

Based on the description above, this study aims to
analyze the dynamics of fertilizer subsidy policy, the
development of subsidized fertilizer HRP, and analyze
the effects of changes in fertilizer HRP on rice farming
production in Indonesia.

2 Theoretical framework

According to Pindyck and Rubinfeld [10], subsidies are
the opposite of taxes, therefore they are often also called
negative taxes. Accordingly, its effect on market equilib-
rium is inversely proportional to that of taxes, so we can
analyze its effects as well when analyzing the effects of
taxes. Subsidies can either be specific or proportional.
Subsidies given to the production of an item can cause
the selling price of the item to be lower. It is thought that
with a subsidy, producers feel that their production costs
are becoming lesser so they are willing to sell cheaper. As
a result, the equilibrium price created in the market is
lower than the equilibrium price before or without sub-
sidies, and the balance amount should become rela-
tively more.

The types of subsidies can be grouped based on the
target recipient or the subsidy scheme given. Based on the
target recipients, there are two types, namely, consumer
subsidies and producer subsidies. Meanwhile, based on
the scheme of subsidy provided, there are two types, that
is, in the form of money (cash transfers) and in the form of
goods or in-kind subsidies reported by Hirshileifer [11].

Concerning the scheme of the subsidy, although each
can have its own advantages and disadvantages, Hyman
[12] stated that subsidies in the form of goods are believed
to be more targeted. If it is given in the form of money,
it is feared that the transferred funds will not be spent
for the intended purpose, but will be used for consump-
tion expenditures, such as buying cigarettes, telephone
credits, jewelry, or others, resulting in the subsidies not
looking well-targeted. The aid fund is thought to be
neither long-term nor sustainable as a poverty alleviation
program; it is more temporary and consumptive. On
the other hand, when in the form of goods, it is feared
that the goods provided may not be in accordance with
the expectations of the intended community, considering
that the government procurement process is often sus-
ceptible to any unhealthy or improper process and some-
times there could also be irregularities. According to
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Ellis [13], a policy can be said to be successful if it can be
implemented and it can optimize the wishes of the parties
involved or affected by the implementation of the poli-
cies made.

According to Hermawan [14], subsidies and price
supports are short-term policies that can be applied to
increase farmers’ production and income. However, these
policies often have unsustainable results and can also
create new injustices, when poorly targeted. Policies
that rely solely on prices often experience obstacles in
terms of budget provision and timeliness, so their effec-
tiveness is low. The price policy can clash with the inter-
ests of producers or with the interests of consumers, if the
budget allocated is inadequate. The fertilizer subsidy
policy is, therefore, just the first way to promote food
security at the micro and macro levels and at the same
time to stimulate the development of input markets.

In general, the benefits of the subsidies are enjoyed
by the consumers as reported by Pindyck and Rubinfeld
[10]. Input subsidies are subsidies given to the input
market so that producers seem to experience a decrease
in production costs. Because production costs are reduced,
producers tend to produce more at a constant level of
consumer purchasing power. A decrease in the producer’s
cost of production is shown as a shift in the supply curve to
the lower right so that the price of the good decreases and
the quantity supplied increases.

For agricultural subsidies, the user communities are
producers of agricultural products and consumers of
agricultural products. For producers of agricultural pro-
ducts, subsidies are given for the price of the production
facilities, such as fertilizers and seeds. Meanwhile, for
consumers of agricultural products, subsidies are given
for the price of basic food, especially rice as reported by
Bappenas [15]. The formula for the amount of price sub-
sidy per kg of subsidized product can simply be written
as: Sy = Hysi — Hy;; and in the formula, Sg; is the price
subsidy for the i product per kg; Hys; is the price of
non-subsidized product for i per kg; and Hg; is the pro-
duct subsidy price for i per kg. Sg; is the price subsidy
given by the government, and Hg; is the price paid by
the subsidy recipient community. Subsidies on the price
of production facilities aim to increase the purchasing
power of underprivileged farmers in order to be able to
purchase production facilities in sufficient quantities to
increase or maintain their expected productivity and farm
income. From the lower prices for production facilities,
agricultural producing communities are also encouraged
to apply more advanced technology to help them increase
their farming productivity.
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The impact of subsidized prices on agricultural pro-
duction inputs (e.g., fertilizers) on agricultural produc-
tion is illustrated in Figure 1. Based on the demand
function (DF) of fertilizers, if the price of fertilizers (e.g.,
Urea) is not subsidized, which means that the price of
fertilizer is PF1, then the amount of fertilizer used per ha
is QF1 and correspondingly with the existing production
technology as reflected in the production curve Y = f(F; Z),
where F is the fertilizer and Z is other inputs, the produc-
tion per ha is only Y1. But then, if the price of the fertilizer
is subsidized so that the price paid by farmers decreases to
PF2, then the use of fertilizer per ha will increase to QF2
and the existing production technology will obtain a pro-
duction of Y2.

If there is an input price subsidy, this will then
encourage farmers to apply more advanced technology.
This can be reflected in the production curve Y’ = f(F; Z)
which is in a higher position than the production curve
Y = f(F; Z). Thus, the use of the same fertilizer is QF2 so
that the production that can be achieved is Y3, where the
value of Y3 > Y1. However, when the condition of tech-
nology remains unchanged, and subsidies are increased,
then the price of fertilizer paid by farmers becomes very
cheap, namely, PF3, so that production will actually fall
to Y4. The decline in production is due to the nature of
the agricultural production subject to the law of dimin-
ishing marginal return, where the excess use of fertilizers
will cause poisoning in plants, which then has an impact
on reducing production as reported by Bappenas [15].

3 Research methodology

3.1 Scope and novelty of the research

The scope of the research includes: (1) The dynamics of
fertilizer subsidy policies in Indonesia since the 1970s to
the present; (2) The development of subsidized fertilizer
HRP since the early 2000s until now; and (3) analysis of
the impact of changes in fertilizer HRP on increasing rice
productivity nationally and in West Java.

The novelty of this research is in: (1) presenting the
development of subsidized fertilizer HRP with the latest
data; (2) presenting the results of a comprehensive ana-
lysis with combined micro and macro data; and (3) using
combined data from micro data and macro data from
research results from 2016 to 2020 national research
panel (PATANAS) and national data. Research on ferti-
lizer subsidy policies using panel data is still limited,
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Figure 1: Impact of fertilizer price subsidy on total fertilizer consumption and agricultural productivity in Indonesia, 2021.

studies such as Setiawan et al. [37], Wirakusuma [38],
and Adiraputra and Supyandi [39] use time series and
cross section data.

This research is expected to be useful and contribute
to increasing the knowledge of the community and readers
in general, namely, in terms of: (1) how are the dynamics
of fertilizer subsidy policy to the current condition, (2) an
overview of the development of the HRP of the subsidized
fertilizer which is also shown with the development of dry
rice prices; (3) provides an analytical description of how if
there is a change in the HRP of subsidized fertilizer, it will
affect the production of rice farming in Indonesia.

3.2 Study locations and research samples

In this study, the data source is taken from: (1) primary
data from the 2019 research in West Java Province with a
sample of research respondents: 30 lowland rice farmers,
2 fertilizer distributors, and 3 fertilizer kiosks; (2) secondary
data from the Indonesian Central Bureau Statistics (ICBS)
for 2020, and (3) data from 2016 to 2020 National Farmers
Panel (PATANAS) research data from the Center for Socio-

Economic and Agricultural Policy, Ministry of Agriculture
in the form of survey results in 14 districts of rice produc-
tion centers in Java Province West, Central Java, East Java,
North Sumatra, and South Sulawesi with a sample of 730
farmer households.

In addition to the primary data, secondary data were
also collected from various sources: Directorate General
of Agricultural Infrastructure and Facilities-Ministry of
Agriculture, National Development Planning Agency, Food
Crops Agriculture Service, PT. Indonesian Fertilizer, and sec-
ondary data from various other related research institutions.

3.3 Analysis method

The analytical method used is quantitative and descrip-
tive qualitative analysis. To analyze the dynamics of the
policy taken and the development of subsidized fertilizer
HRP, the qualitative analysis is used in presenting a
description of the policy and trends in the development
of HRP in a qualitative descriptive manner. Furthermore,
to analyze the effect of changes in fertilizer HRP on rice
farming production, the study uses a regression model
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with estimates using the ordinary least square (OLS)
method.

To answer the research objective of analyzing the
effect of changes in fertilizer HRP on rice farming produc-
tion, the team used a partial equation. In the productivity
equation model (double log), it does not include the price
of grain/rice, because it is a production function so that
the variable included in the equation is the physical input
of production. From the double log equation, the fertilizer
parameter coefficient (B;) is the elasticity of fertilizer to
rice productivity. Furthermore, the marginal physical
product (MPP) component in the equation is also a com-
ponent of the value marginal product. In this case, the
price of the output of rice and the price of the input of
fertilizer are used in the calculation. In detail, the equa-
tion modeling is presented as follows.

InY%=,+BInS;+B,InK+pB;InP+p,InL;, (1)

where Y; is the farmer’s rice productivity for i (kg/ha), S;is
the use of rice seeds per hectare of farmers for i (kg/ha), F;
is the fertilizer use per farmer’s hectare for i (kg/ha), P; is
the pesticide use per farmer’s hectare for i (kg/ha), L; is
the use of labor per hectare of farmers for i (working
people day per hectare), and I is the coefficient of variable
parameter for i.

Based on the double log equation above (equation
(1)), the fertilizer parameter coefficient (8,) is the elastic-
ity of fertilizer to rice productivity. In general, the elasti-
city can be formulated as follows:

oY, F
o :ﬁz’ (2

Eyp = )
YF 5F Y,

until,

oY, )4
— =bh 3
o =B ©
where Eyr is the elasticity of fertilizer on productivity, %
is the MPP of farmer’s fertilizer for i, and B, is the fertilizer
parameter coefficient.

The MPP component in equation (3) is also a compo-
nent of the value marginal product, which is generally
formulated as:

6Y;
VMP; = 5_Fl - PY; = PE, (4)

1

where PY; is the price of farmer’s grain output for i, and
PF; is the farmer’s fertilizer input price for i.
By substituting equation (3) in equation (4), the mar-
ginal product value can be reduced to:
oY;

VME = B, = PY; = PF, (5)
1
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PY_ _F ;
PE . E B, (©)
Thus, demand for fertilizer input can be formulated
as:
PY;

F==—1.Y.B,.

=P B, (7)

In the context of efforts to increase the HRP of the
subsidized fertilizers, it needs to be done in stages. This
effort is one step in increasing the efficiency of the use of
subsidized fertilizers. It is important to regulate fertilizer
prices with gradual increases in order to maintain national
rice production. Increase in the retail price of the subsi-
dized fertilizer should be more balanced with the increase
in the national dry rice prices.

4 Results and discussion

4.1 The dynamics of fertilizer subsidy policy
in Indonesia

Chronologically, the fertilizer distribution system policy
in Indonesia can be divided into several periods: (1)
the period before the economic crisis, 1960-1979 and
1979-1993; (2) the 1998 economic crisis period; (3) the
period of the free market era, 1998-2003; (3) the post-
economic crisis period, 2003-2008; and (4) closed dis-
tribution system period, namely, 2008—present.

In the period before the economic crisis (1960-1979
and 1979-1993), where fertilizer distribution was regu-
lated by the government, the fertilizer procurement and
distribution were coordinated by PT. Pusri, the subsidies
provided by the government were given to participants in
the Bimas program and the distribution of fertilizers to
distributors/retailers was carried out on consignment.
Farmers redeemed fertilizers with coupons from dealers.
In this period, there was no provision, so the stable
amount of fertilizer was guaranteed at all times. From
1993/1994 to 1997, the subsidies and distribution arrange-
ments were only provided for urea fertilizers, while the
non-urea fertilizers were not subsidized and the trade
system was not regulated, and this caused a shortage of
Urea fertilizers in the market. In 1998, SP36, ZA, and
KClI fertilizers were initially re-subsidized but then on
December 1, 1998, the subsidies and trading arrange-
ments were lifted, due to the new regulations that were
retroactively enforced as of August 6, 1998.

The Free-Market Era period occurred from 1998 to
2003 where the government set a policy of eliminating
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fertilizer subsidies and releasing fertilizer distribution
according to market mechanisms. The government’s main
considerations for revoking and freeing the fertilizer trade
system were: (a) price discrimination of fertilizers for food
and non-food farmers’ needs causes the flow of fertilizer
between the two needs, (b) disparities in the domestic fer-
tilizer prices lead to seepage of fertilizer abroad, (c) the high
burden of the government budget in fertilizer subsidies
which was increasing, and (d) the international trade envir-
onment was increasingly leading to the era of globalization.
To ensure the availability of fertilizers in the country, the
responsibility for the procurement and distribution of ferti-
lizers in the country were shared (not only PT. Pusri) and
were in the hands of a Holding Company.

In the Post-Economic Crisis period, namely, in 2003,
the government again provided fertilizer subsidies for the
agricultural sector with the aim to assist farmers in the
supply and in the use of fertilizers according to the six
principles to increase productivity and farm income.
Understandably, when it was based on a free market, it
then had to be carried out without subsidies and prices
would follow the market mechanism. It turned out that
the strength of the market demand did not guarantee the
availability of fertilizer at the farmer level in the right
amount at an affordable price, as a result many farmers
seemingly did not fertilize their crops in a balanced way.

During the closed distribution system period, which
refers to the Minister of Trade Regulation No. 21 of 2008
which was later changed to Permendag No. 07/M-DAG/
Per/2/2009 in which the subsidized fertilizer trade system
is regulated through rayonization, so that each fertilizer
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industry has its own distribution area, and a number of
rayonization areas were then designated. PT. Pusri serves
Sumatra, Central Java, and western Kalimantan, PT. Pupuk
Kujang serves the West Java region, PT. Petrokimia Gresik
serves the East Java region, and PT. Pupuk Kaltim serves
the East Indonesia. In addition, this rayonization system
was strengthened by the policy of determining the HRP
for subsidized fertilizers based on the Minister of Agriculture
Regulation No. 42/0T.140/09/2008 dated September 23, 2008.
It is said that the market is closed because the sale of fertilizers
is only in accordance with the needs of the Definitive Plan for
Farmers Group Needs for the fertilizer needs. In a further
development, the Minister of Trade Regulation No. 15/2013
also regulates the distribution/distribution mechanism of fer-
tilizers for the agricultural sector according to rayonization.
Looking at the development of fertilizer subsidies
over the last 5 years, apparently the value of subsidies
increased sharply from 2014 to 2015, although the volume
of fertilizers remained relatively constant. This sharp
increase in subsidies during the year was due to the
increase in gas prices as the main component of fertilizer
raw materials, while the volume allocation of fertilizers
tended to be stable. However, in 2018 to 2019, the volume
of subsidized fertilizer actually decreased and this declining
trend in fact continued in 2019 and 2020 (Figure 2). Based
on the Financial Note and the 2020 RAPBN, the 2020 fer-
tilizer subsidy is allocated at IDR 26,627.38 billion for
the provision of 7.95 million tons of subsidized fertilizer.
With this allocation, the volume of subsidized fertilizer
decreased from 8.88 million tons (2019) to 7.95 million
tons (2020) or went down by 0.93 million tons. In its
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Figure 2: Development of fertilizer subsidies during 2014-2020 (Source: Ministry of Finance, various years of APBN processed).
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further development in 2020 along with the additional
need for fertilizer, there would be an additional allocation
of fertilizer due to the increase in the total area of national
rice fields (according to the Decree of the Minister of ATR/
BPN No: 686/SK-PG.03/XII/2019 dated December 17, 2019),
namely, to 7,463,948 Ha. Therefore, the total volume of
subsidized fertilizer in 2020 would be 8.9 million tons
with the subsidy budget also experiencing an increase to
IDR 29.70 trillion.

4.2 Development of subsidized
fertilizer HRP

If we look at the dynamics of the HRP for subsidized
fertilizers for the agricultural sector (published annually)
there has been no changes, while the government pur-
chase price (GPP) for rice has been adjusted several
times. With these developments, the ratio of the price of
fertilizer to the price of grain is getting smaller or in other
words the real price of fertilizer is getting cheaper. During
the introduction of the Bimas/Inmas program, the term
“Farmers Formula” was coined as one of the guidelines
for the efficient use of production facilities, including
fertilizers, namely, the value of 1kg of Urea fertilizer
used is equivalent to 1kg of rice. With the ratio of the
price of fertilizer to the price of grain getting smaller, or
the real price of fertilizer getting cheaper, it can encou-
rage inefficiency in the use of inputs.

In addition, the wide difference between subsidized
fertilizer prices and non-subsidized fertilizer prices has
led to moral hazard actions by unscrupulous market
players in the form of fertilizer smuggling, copying sub-
sidized fertilizers, or other fraudulent actions. An alter-
native policy is to possibly narrow the gap between the
subsidized fertilizer prices and non-subsidized prices
through an increase in HRP. Furthermore, the increase
in the HRP for subsidized fertilizers has been set to start
in 2021, with the issuance of Minister of Agriculture Num.
49 of 2020 as of December 30, 2020, concerning the
Allocation and HRP of Subsidized Fertilizers for the
Agricultural Sector in 2021. In addition, some monitoring
efforts in the field must be made consistently as well as
some improvements in both the distribution system and
distribution of subsidized fertilizers to the farmer level.
These efforts have now been executed by the government,
and the trend continues to show some improvement and
effectiveness.

Furthermore, the Regulation of the Minister of Agriculture
49 of 2020, Article 12 paragraph (2) states, among other
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things, that the HRP for subsidized Urea fertilizer is IDR .
2,250/kg. An increase of IDR. 450/kg was there from the
previously set price, based on Minister of Agriculture
Regulation Number 69/2012, which was IDR. 1,800/kg.
Thus, it was from the price per bag (fill of 50 kg) of IDR.
90,000-1DR. 112,500 or an increase of IDR. 22,500 per bag.
Similarly, there is also an increase for SP-36 fertilizer from
IDR. 2,000/kg to IDR. 2,400/kg and ZA fertilizer from IDR.
1,400/kg to IDR. 1,700/kg. Meanwhile, for NPK fertilizer,
there is no increase, which is still IDR. 2,300/kg. The spe-
cial formula NPK increased by IDR. 300/kg, from IDR.
3,000/kg to IDR. 3,300/kg. Granular organic fertilizer went
up from IDR. 500/kg to IDR. 800/kg.

Meanwhile, the price of output (grain) increased first,
with the release of the HRP amount stipulated in the
Minister of Trade Regulation No. 24/2020, namely, for
harvested dry un-hulled rice at the farm level is IDR.
4,200/kg and at the milling level is IDR. 4,250/kg. Dry
milled un-hulled rice at the milling level is IDR. 5,250/kg
and at Indonesian Logistics Agency’s warehouse is IDR.
5,300/kg, and rice in the Indonesian Logistics Agency
warehouse is IDR. 8,300/kg. The policy of increasing
output prices is also deemed important, as stated by
Asekunowo [17], because the output price policy is carried
out to offset the incomplete implementation of fertilizer
subsidy policy reforms related to availability and price.
Likewise, a research conducted by Ramli et al. [18] revealed
that rice production in Malaysia cannot survive without
fertilizer subsidies and farmers themselves are unwilling
to buy for their own.

The price of harvested dry rice increased by 7.42% per
year, from Rp. 1,230/kg in 2003 to Rp. 3,300/kg in 2012,
and increased to Rp. 4,200/kg in 2021. Increase in the price
of harvested dry rice tends to occur between 2 and 5 years,
while the HRP for subsidized fertilizers has not increased
from 2012 to 2020. Since 2021, the HRP for subsidized fer-
tilizers has increased as presented in Table 1.

Correspondingly, along with the increase in fertilizer
HRP, there is a decrease in the amount of fertilizer subsi-
dies. This will then significantly have an impact on the
performance of food crop production, especially rice. By
knowing these conditions, it is necessary to assess what
kind of strategy to take in anticipating its negative impacts.

4.3 Farming analysis and various factors
that affect rice farming productivity

Based on the results of the financial analysis of lowland
rice farming in several production centers in Indonesia, it
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Table 1: Development of HRP for subsidized fertilizer and GPP for
un-hulled rice in Indonesia, 2003-2021
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Table 2: Analysis of average rice paddy farming in several produc-
tion centers in Indonesia, 2020

Fertilizer GPP of

price (IDR/kg) harvested

- . dryrice
Year Urea ZA SP-36 NPK  Organic (IDR**/kg)
2003 1,150 950 1,400 1,750 — 1,230
2005 1,150 950 1,400 1,750 — 1,330
2010 1,600 1,400 2,000 1,586 700 2,640
2011 1,600 1,400 2,000 2,300 700 2,640
2012 1,800 1,400 2,000 2,300 500 3,300
2013 1,800 1,400 2,000 2,300 500 3,300
2014 1,800 1,400 2,000 2,300 500 3,300
2015 1,800 1,400 2,000 2,300 500 3,700
2016 1,800 1,400 2,000 2,300 500 3,700
2017 1,800 1,400 2,000 2,300 500 3,700
2018 1,800 1,400 2,000 2,300 500 3,700
2019 1,800 1,400 2,000 2,300 500 3,700
2020 1,800 1,400 2,000 2,300 500 3,750
2021%) 2,250 1,700 2,400 2,300 800 4,200
r (%/thn) 4.18 3.63 3.32 2.03 2.42 7.42

Source: Ministry of Agriculture (2015-2021); ICBS [16].
Note: *New HRP, set as of December 30, 2020; **IDR = Indonesian
rupiah.

was found that the income level of farming is IDR. 30.27
million/ha and the cost of farming is IDR. 16.39 million/
ha. By subtracting the income from the cost of farming,
the value of the profit achieved is IDR. 13.89 million/ha
and the R/C value is 1.85 (Table 2). Thus, lowland rice
farming is financially quite profitable. In line with that,
based on BKF farming cost structure data [19], lowland
rice farming in Indonesia provides a farming profit rate of
IDR 4.96 million/ha, and R/C = 1.37.

When viewed from the side of the average produc-
tivity of farming, it was obtained that there is an average
of 6.21t/ha MDR, and the average selling price of grain
at the farm level is IDR. 6,208/kg. Comparing to the
average national productivity of lowland rice is just
around 5.40 t/ha, according to BKF data [20], this means
that the average productivity of lowland rice, as shown in
the results of studies in several rice production centers, is
far above the national average productivity.

Furthermore, as for the cost structure of lowland rice
farming, it was found out that farming costs include: (1)
labor costs, both for non-family workers and services
(including machinery and equipment), of IDR 7.08 mil-
lion/ha or about 43.19%; (2) other costs (irrigation, rent,
and pump) of IDR 6.03 million/ha or around 36.83%; (3)
fertilizer costs of IDR. 1.68 million/ha or about 10.25%; (4)
the cost of pesticides of IDR. 1.22 million/ha or about

Num Description Vol. Price Value (IDR) Share (%)
(kg/ (IDR/
ha) kg)
A Cost
Seed 44 8,618 376,158 2.30
Urea 266 1,960 521,566 3.18
ZA 71 1,763 124,816 0.76
SP-36 137 2,359 322,350 1.97
KCl 6 5,191 32,810 0.20
NPK 209 2,542 530,877 3.24
Other 147,483 0.90
fertilizers
Pesticide 1,217,415 7.43
Labor 2,189,134 13.36
outside
family
Service 4,888,788 29.84
worker
Irrigation 136,992 0.84
Rent 5,689,610 34.72
Pump 208,074  1.27
Total Cost 16,386,073 100.00
B Revenue
a. Productivity 6,208  xxx Xxx
b. Price XXX 4,876  Xxx
c. Value XXX XXX 30,271,662
C Profit 13,885,589
D R/C (Revenue 1.85

per Cost ratio)

Source: Indonesian Center for Socio-Economic and Agricultural
Policy (2020) processed.

7.43%; and (5) the cost of seeds of IDR. 376.16 thousand
or about 2.30%.

Regarding the allocation of fertilizer costs, it was
identified that the main types of fertilizers purchased in
farming are Urea, ZA, SP-36, KCl, and NPK, besides other
fertilizers. The volumes used are: 266, 71, 137, 6, and 209
kg/ha respectively. Meanwhile, the types of subsidized
fertilizers used are Urea, ZA, SP-36, and NPK fertilizers.
According to PT Petrokimia Gresik, farmers are encour-
aged to follow the dosage or recommendation for balanced
fertilization of 5:3:2 (N:P:K). For 1 Ha of rice fields, at least
500 kg of organic Petroganik fertilizer, 300 kg of Phonska
NPK fertilizer, and 200 kg of Urea fertilizer are needed.
Balanced fertilization is a solution to the excessive use of
fertilizers by farmers. So this ensures that the limited allo-
cation of subsidized fertilizers can be more effective and
efficient as reported by Ministry of Finance [21]. Based on
the Ministry of Finance No. 40 of 2007 (Ministry of Finance
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[22]), with a benchmark productivity of around 6.2t/ha
(according to Table 2), 300-400 kg/ha of Urea is needed.
For P fertilizer in lowland rice, in areas where the nutrient
content of P is low, medium, and high, the required P dose
is 100, 75, and 50Kkg/ha, respectively. Meanwhile, for K
fertilizer in lowland rice, where the nutrient content of K
is low, medium, and high, the dose of K required is 100,
50, and 50 kg/ha, respectively.

According to the research by Jaja and Barber [23], the
food production system in Nigeria must operate in order
to be socially acceptable, environmentally sustainable,
and economically profitable. This success is influenced
by the use of balanced fertilizers between organic and
inorganic fertilizers. The same thing was also stated by
Kuntyastuti et al. [24] that the application of balanced
fertilizers can ensure the quality and productivity of
soil and plant cultivation in sustainable agriculture. Like-
wise, Arora [25] and Gebska et al. [26] underlined that the
use of inorganic fertilizers is not excessive and attention
should be paid to aspects of sustainable agricultural
practices. On another aspect it was also pointed out by
Fahmid et al. [27] that in order to increase product com-
petitiveness through increasing crop productivity, the
presence of inputs, especially in terms of price, must
also receive attention. Affordable input prices for farmers
can encourage increased farming incentives.

4.4 Analysis of the effect of changes in
fertilizer HRP on rice farming production

The analysis of the impact of increasing fertilizer HRP
was conducted to determine the extent of the effect of
increasing fertilizer HRP on these three areas, namely,
the fertilizer use for rice farming, the national rice pro-
duction and productivity, and the rice farming income.
The analysis was conducted by increasing the HRP by
IDR. 300/kg for Urea, ZA, SP-36, and NPK fertilizers.
The baseline data used in the analysis are the cost
structure of rice farming in 14 districts of rice production
centers spreading across these 5 provinces, West Java,
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Central Java, East Java, North Sumatra, and South Sulawesi.
The data are from the National Farmers Panel (PATANAS)
[28]. The data on the HRP of the subsidized fertilizers are
the latest HRP policy issued by the government, namely:
(1) Urea price is IDR. 1,800/kg; (2) ZA price is IDR. 1,400/kg;
(3) SP-36 price is IDR 2,000/kg; and (4) the price of NPK is
IDR. 2,300/kg. Meanwhile, the data on production, produc-
tivity, and harvested area are from those of the 2019 data
released by World Bank [29] and Fiskal [30] namely: (1)
national rice harvested area is 10.68 million ha; (2) national
rice productivity is 5.1 t/ha; and (3) national rice production
is 54.6 million tons of milled dry grain.

The procedure for analyzing the impact of increasing
the HRP of the subsidized fertilizers on the level of ferti-
lizer use is carried out in three stages. First, the elasticity
of the price of fertilizer on the use of fertilizer is calcu-
lated. Next the percentage increase in the HRP of the
subsidized fertilizers is calculated, and finally, calcu-
lating the level of fertilizer used after the increase in
the HRP of the subsidized fertilizers by multiplying the
elasticity value with the percentage increase in the HRP
of the subsidized fertilizers.

Based on the analysis on the use of fertilizers for rice
farming, it is known that (Table 3): (1) there was a
decrease in the use of Urea fertilizer by 2.9%; (2) there
was a decrease in the use of ZA fertilizer by 13.94%; (3)
the use of SP-36 fertilizer decreased by 8.89%; and (4)
there was a decrease in the use of NPK fertilizer by
13.95%. Urea fertilizer has the lowest elasticity compared
to other types of fertilizer, which is —0.1739. This means
that an increase in the price of urea fertilizer by 10% only
reduces the level of use of urea fertilizer by 1.74%. Urea
fertilizer is considered as one type of fertilizer that is always
needed in rice farming. Thus, the impact of increasing the
HRP of the subsidized fertilizers on decreasing amount of
the use of urea fertilizer is the lowest compared to other
types of fertilizers. This is in line with the study results of
the Ranathilaka [31], which states that there is a significant
relationship between rice production and fertilizer subsi-
dies, agricultural infrastructure, and the level of education
of farmers in the Sri Lanka study site.

Table 3: Analysis of the impact of increasing the HRP of subsidized fertilizer by IDR. 300/kg on the level of fertilizer use in rice farming in

Indonesia, 2020

Num Type of fertilizer Price elasticity of fertilizer HRP (IDR/kg) A HRP IDR 300/kg (%) Impact on fertilizer use (%)
1 Urea -0.1739 1,800 16.67 -2.90

2 ZA -0.6506 1,400 21.43 -13.94

3 SP-36 -0.5927 2,000 15.00 -8.89

4 NPK -1.0698 2,300 13.04 -13.95
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The biggest impact by decreasing the amount of
subsidized fertilizer used is on NPK and ZA fertilizers.
Although the percentage reduction in fertilizer use is
almost the same (13.95 and 13.94%), both have different
sources of decline. In NPK fertilizer, the decrease in fer-
tilizer use was due to the elasticity level, which was
-1.0698. This means that an increase in the price of
NPK fertilizer by 10% will reduce the level of use of
NPK fertilizer by 10.70%. NPK fertilizer is considered to
be possibly substituted by other fertilizers. Meanwhile,
for ZA fertilizer, the decrease in the amount level of its
use was mainly due to the percentage increase in the HRP
of ZA fertilizer. The increase in HRP for ZA fertilizer was
the highest, with 21.43% increase from its original price
of IDR. 1,400/kg to IDR. 1,700/kg.

The procedure for analyzing the impact of increasing
the HRP of the subsidized fertilizers on the productivity,
production, and national rice harvested area was carried
out in four stages. First, a regression of rice productivity
is carried out which is a function of the use of seeds per
hectare, urea per hectare, ZA per hectare, SP-36 per hec-
tare, NPK per hectare, KCl per hectare, and the use of
labor per hectare. Then, the rate of decline in productivity
is calculated as a result of the increase in the price of
urea, ZA, SP-36, and NPK. After that, the decline in the
national productivity level is calculated by multiplying
the rate of decline in productivity resulting from the
increase in the price of urea, ZA, SP-36, and NPK with
the national rice productivity level in 2019. Lastly, based
on the rate of decline in national rice productivity, the
rate of decline in production and harvested area can then
be calculated.

Based on the results of the analysis carried out on the
level of productivity and the national rice production, it is
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known that (Table 4): (1) the national rice productivity is
estimated to decrease by 0.09 t/ha from the original 5.11
to 5.02 t/ha; (2) national rice production is also estimated
to decrease by 0.94 million tons of MDR from 54.60 mil-
lion tons of MDR to 53.66 million tons of MDR; and (3) the
national rice harvested area is also estimated to decrease
by 186,219 ha from the original 10.68 million hectares to
10.49 million hectares. Even if there is a program to
increase food production to be implemented on 60,000
ha of rice fields, it still cannot replace the decrease
in national harvested area as a result of increasing the
HET for the subsidized fertilizers which is similar to
the results of the research by Abdullah et al. [32] and
Hermawan [33].

5 Conclusion and recommendation

In Indonesia, the government has implemented the
fertilizer subsidy policy since the early 1970s. Fertilizer
subsidies are provided through a fertilizer selling price
mechanism with the HRP set by the government. This
HRP for fertilizer is the price of the subsidized fertilizer
purchased by farmers or farmer groups at the line distri-
butor or fertilizer kiosks organized by Planning Bureau of
the Ministry of Agriculture [34].

The HRP of the subsidized fertilizers since 2012 had
not increased, although the grain purchase prices at the
farmer level had increased several times until 2020. This
causes a decrease in the ratio of fertilizer prices to output
prices, which can possibly lead to inefficiency in the use
of the subsidized fertilizers. Until finally in December
2020, there was a central decision made on a new

Table 4: The results of the analysis of the impact of increasing the HRP of subsidized fertilizers by IDR. 300/kg on productivity, production,

and harvested area of rice in Indonesia, 2020

Type of Impact of increasing HRP on Elasticity of Productivity baseline of Decrease in
fertilizer fertilizer use (%) productivity PATANAS (t/ha) productivity (%)
(A) (B) (@) (D) (E)=B*C*D
Urea -2.8979 -0.0038 6.21 0.0682

ZA -13.9411 0.0039 6.21 -0.3394
SP-36 -8.8902 0.0102 6.21 —-0.5615

NPK -13.9544 0.0102 6.21 -0.8811

Total decline in productivity (E) -1.7137
Decrease in national productivity (t/Ha) {(F) = E x 5.1t/ha} -0.0876
National productivity after increasing HRP (t/Ha) {(G) = 5.11 — F} 5.0247
National production (MDR) (1,000 tons) {(H) = G x 10.68 million Ha} 53.664
Decrease in national production (MDR) (1,000 Tons) {(I) = 54.6 million ton — H} 936
Equivalent reduction in national harvested area (Ha) {(J) = 1/G} 186.219
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fertilizer HRP policy and then made effective as of
January 1, 2021. In the future, effort to gradually increase
the HRP of subsidized fertilizers is one of the steps
in increasing the efficiency of using the subsidized
fertilizers.

The results of the financial analysis of lowland rice
farming in several production centers in Indonesia reveal
the value of farming profits of IDR. 13.89 million/ha and
the R/C value of 1.85. Thus, lowland rice farming is finan-
cially quite profitable. In the cost structure of lowland rice
farming, it is known that farming cost for fertilizer is
around 10.25%. Types of fertilizer purchased at the farm
include Urea, ZA, SP-36, KCl, NPK, and other fertilizers.

The HRP increase in the subsidized fertilizers, Urea,
ZA, SP-36, and NPK fertilizers, by IDR. 300/kg can have
an impact on a decrease in the level of their respective use
by 2.9, 13.94, 8.89, and 13.95%, respectively. Consequently,
it is estimated that this can cause a decrease in the national
rice productivity by 0.09 t/ha, a decrease in the national rice
production by 0.94 million tons MDR, and a decrease in the
national rice harvest area equivalent to 186,219 ha, similar
to that reported by Lipsey [35] and David [36].

Funding information: The authors state no funding involved.

Conflict of interest: The authors state no conflict of
interest.

Data availability statement: The datasets generated during
and/or analyzed during the current study are available
from the corresponding author on reasonable request.

References

[1] Soekartawi. Prinsip Dasar Ekonomi Pertanian: Teori dan
Aplikasi. Jakarta: PT RajaGrafindo Persada; 2002. p. 238.

[2] Singh SR, Kundu DK, Dey P, Singh P, Mahapatra BS. Effect of
balanced fertilizers on soil quality and lentil yield in Gangetic
alluvial soils of India. J Agric Sci. 2018;156(2):225-40.

[3] Kakar K, Xuan TD, Noori Z, Aryan S, Gulab. G. Effects of organic
and inorganic fertilizer application on growth, yield, and grain
quality of rice. Agriculture. 2020;10(544):1-11.

[4] Wako RE, Usmane IA. Evaluation of balanced fertilizer types on
yield and yield components of sorghum and validation of soil
fertility map based fertilizer recommendation. | Food Sci Nutr
Ther. 2020, https://www.peertechzpublications.com/articles/
JFSNT-6-123.php. Downloaded 15 May, 2021.

[5] Girma T, Beyene S, Biazin B. Effect of organic and inorganic
fertilizer application on soil phosphorous balance and phos-
phorous uptake and use efficiency of potato in Arbegona
District, Southern Ethiopia. | Fertil Pestic. 2017;8(3):1-6.

(7]

(8]

(10]

(11]

(12]

(16]

(17]

(18]

(20]

(21]

(22]

(23]

DE GRUYTER

Komareka AM, Drogue S, Chenoune R, Hawkins J, Msangi S,
Belhouchette H, et al. Agricultural household effects of ferti-
lizer price changes for smallholder farmers in central Malawi.
Agric Syst. 2020;154(2017):168-78.

Gilbert JR, Jayne TS. Estimating the enduring effects of ferti-
liser subsidies on commercial fertiliser demand and maize
production: panel data evidence from Malawi. ] Agric Econ.
2017;68(1):70-97.

Theriault V, Smale M. The unintended consequences of the
fertilizer subsidy program on crop species diversity in Mali.
Food Policy. 2021;102:102121.

Kone Y, Teme B, Tefft ], Dorsey ). Are fertilizer subsidies costs
offset by increasing food production? The case of Mali. ) Food
Sci Nutr. 2020;6:058. doi: 10.24966/FSN-1076/100058.
https://www.heraldopenaccess.us/openaccess/are-fertilizer-
subsidies-costs-offset-by-increasing-food-production-the-
case-of-mali. Downloaded July 10, 2021.

Pindyck RS, Rubinfeld DL. Microeconomics. Upper Saddle
River. New Jersey: Pearson Education, Inc; 2005.
Hirshileifer ). Teori Harga dan Penerapannya (Kusnedi). 3 edn.
Jakarta: Erlangga; 1985.

Hyman ND. Public finance: a contemporary application of
theory to policy. 10th edn. Canada: South-Western, Cengage
Learning, Nelson Education, Ltd; 2010.

Ellis F. Agricultural policies in developing countries. New York:
Cambridge University Press; 1992.

Hermawan A. Dinamika Kebijakan Sistem Distribusi Pupuk
Bersubsidi. Prosiding Seminar Inovasi dan Percepatan Alih
Teknologi Pertanian. BPTP Bangka Belitung; 2010.

Bappenas. Strategic study report on effective, efficient and
equitable agricultural subsidy policy. Jakarta: National
Development Planning Agency; 2011.

ICBS. 2020. Data on production, productivity and prices of
grain and corn in Indonesia. www.bps.go.id. Downloaded Jan
20, 2017.

Asekunowo V. An appraisal of fertilizer subsidy in developing
countries. Nigerian ) Soil Sci. 2009;19(2). https://www.ajol.
info/index.php/njss/cart/view/58954/47269. Downloaded
July 10, 2021.

Ramli NN, Shamsudin MN, Mohamed Z, Radam A. The impact
of fertilizer subsidy on Malaysia paddy/rice industry using a
system dynamics approach. Int ) Soc Sci Human.
2012;2(3):213-2019.

BKF (Fiscal Policy Agency) — Ministry of Finance. Exposure
materials for direct fertilizer subsidy trial work meeting.
Jakarta: State Budget Study Center, BKF Ministry of

Finance; 2016.

BKF (Fiscal Policy Agency) — Ministry of Finance. Analysis of
direct fertilizer subsidy policy. BKF, Ministry of Finance of the
Republic of Indonesia; 2017. http://www.fiskal.kemenkeu.go.
id/dw-konten-view.asp?id=20160927112742261370982.
Downloaded 20 Jan, 2017.

Ministry of Finance. Financial note and RAPBNP 2015. Jakarta:
Ministry of Finance; 2015.

Ministry of Finance. 2017 State budget information: APBN yang
Lebih Kredibel dan Berkualitas di Tengah Ketidakpastian
Global. Jakarta: Ministry of Finance; 2017.

Jaja ET, Barbers LI. Organic and inorganic fertilizers in food
production system in Nigeria. ] Biol Agric Healthc.
2017;7(18):51-5.


https://www.peertechzpublications.com/articles/JFSNT-6-123.php
https://www.peertechzpublications.com/articles/JFSNT-6-123.php
https://www.heraldopenaccess.us/openaccess/are-fertilizer-subsidies-costs-offset-by-increasing-food-production-the-case-of-mali
https://www.heraldopenaccess.us/openaccess/are-fertilizer-subsidies-costs-offset-by-increasing-food-production-the-case-of-mali
https://www.heraldopenaccess.us/openaccess/are-fertilizer-subsidies-costs-offset-by-increasing-food-production-the-case-of-mali
http://www.bps.go.id
https://www.ajol.info/index.php/njss/cart/view/58954/47269
https://www.ajol.info/index.php/njss/cart/view/58954/47269
http://www.fiskal.kemenkeu.go.id/dw-konten-view.asp?id=20160927112742261370982
http://www.fiskal.kemenkeu.go.id/dw-konten-view.asp?id=20160927112742261370982

DE GRUYTER

(24]

(25]

(26]

(27]

(28]

(29]

(30]

Kuntyastuti H, Sutrisno S, Lestari SA. Effect of application of
organic and inorganic fertilizer on soybean yield in lowland
Vertisols. ) Degrad Min Lands Manag. 2020;8(1):2439-50.
Arora NK. Agricultural sustainability and food security. Environ
Sustain. 2018;1:17-219.

Gebska M, Grontkowska A, Swiderek W, Golebiewska B.
Farmer awareness and implementation of sustainable agri-
culture practices in different types of farms in Poland.
Sustainability. 2020;12(8022):1-17.

Fahmid IM, Harun H, Fahmid MM, Busthanul N. Competitiveness,
production, and productivity of cocoa in Indonesia. IOP Conf Ser
Earth Environ Sci. 2018;157(2018):012067. doi: 10.1088/1755-
1315/157/1/012067.

PATANAS-Center for Socio-Economic and Agricultural Policy.
Results of the Patanas study. Bogor: Center for Socio-
Economic and Agricultural Policy; 2016.

World Bank. Fertilizer subsidies in Indonesia. Policy note.
Indonesia agriculture public expenditure review. Jakarta: The
World Bank; 2009.

Fiskal-Kementerian K. Analisis Efektivitas Kebijakan Subsidi
Pupuk dan Benih: Studi Kasus Tanaman Padi dan Jagung
(Analysis of the effectiveness of fertilizer and seed subsidy
policy: case study of rice and corn crops); 2010. http://www.
fiskal.kemenkeu.go.id/dw-kontenview.asp?id=
20100412125730359824925. Downloaded July 1, 2017.
Ranathilaka MB. The effect of fertilizer subsidy on paddy
production of small scale farmers: special reference in

[32

(33

(34

Impact of increasing the highest retail price of subsidized fertilizer

]

]

]

(35]

[36

(37

(38

(39

]

]

— 359

Polonnaruwa District in Sri Lanka. Rev Behav Aspect Org Soc.
2019;33-44.

Abdullah M, Hakim L, Ardiyanti E. Research report on subsi-
dized fertilizer program problems in Indonesia. Jakarta:
PATTIRO, US-AID; 2011.

Hermawan I. Analisis Dampak Kebijakan Subsidi Pupuk Urea
dan TSP Terhadap Produksi Padi dan Capaian Swasembada
Pangan di Indonesia. Jurnal Ekonomi dan Kebijakan Publik.
2014;5(1):63-78.

Planning Bureau of the Ministry of Agriculture. 2016
Performance and Agricultural Development Program 2017.
PSEKP Working Meeting Exposure January 18 2017. Bogor;
2017.

Lipsey RG. Introduction to microeconomics. vol. 1. 10th edn.
Jakarta: Character Building; 1995.

David FR. Strategic management 1997. New Jersey: Prentice
Hall International Inc; 1997.

Setiawan AC, Mursinto D, Haryanto T. Direct fertilizer subsi-
dies on production and household income in Indonesia.
Trikonomika. 2021;20(1):1-10.

Wirakusumah G. Is input subsidy still useful for indonesian
agriculture? an empirical review of rice productivity at the
household level. Jurnal Ekonomi dan Pembangunan.
2020;28(1):17-28.

Adiraputra P, Supyandi D. The effectiveness of fertilizer sub-
sidy: how the impact to the production. Jurnal Sosial Ekonomi
Pertanian. 2021;15(2):345-56.


http://www.fiskal.kemenkeu.go.id/dw-kontenview.asp?id=20100412125730359824925
http://www.fiskal.kemenkeu.go.id/dw-kontenview.asp?id=20100412125730359824925
http://www.fiskal.kemenkeu.go.id/dw-kontenview.asp?id=20100412125730359824925

	1 Introduction
	2 Theoretical framework
	3 Research methodology
	3.1 Scope and novelty of the research
	3.2 Study locations and research samples
	3.3 Analysis method

	4 Results and discussion
	4.1 The dynamics of fertilizer subsidy policy in Indonesia
	4.2 Development of subsidized fertilizer HRP
	4.3 Farming analysis and various factors that affect rice farming productivity
	4.4 Analysis of the effect of changes in fertilizer HRP on rice farming production

	5 Conclusion and recommendation
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


