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Abstract: Indonesian chili faces some problems in incre-
asing production, added value, and competitiveness of
chili products, mainly in terms of quantity, quality, and
continuity. The objectives of this study are (1) to analyze
the private and social profitability of chili farming, (2) to
analyze the chili competitiveness from both competitive
and comparative advantage perspectives, (3) to examine
government policy impact on chili performance, and (4) to
formulate strategies to encourage chili development in
Indonesia. The results of the policy analysis matrix
revealed that chili farming in Indonesia’s production cen-
ters is profitable, both privately and socially. It also
has competitiveness, both competitive and comparative
advantages. The highest competitiveness occurs in Ban-
dung district, West Java, with a coefficient of private cost
ratio (PCR) of 0.416 and a domestic resource cost ratio
(DRCR) of 0.269. Meanwhile, the lowest competitiveness
occurs in Tabalong district, South Kalimantan, with a
PCR coefficient of 0.857 and a DRCR of 0.556. This study
also concluded that for Indonesia, it is more profitable to
increase domestic chili production than importing from
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abroad. Strategic policies for chili development can
be implemented by using hybrid seeds, complete and
balanced fertilization, improving irrigation infrastructure
and farming roads, increasing the capacity of farmers’
resources, and expanding the objectives and market
segments.
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Indonesia

1 Introduction

The economic world has been moving toward stronger
cross-national economic relations [1]. It implies that trade
liberalization is increasingly providing opportunities and
challenges for all horticultural commodity business actors,
including farmers. Liberalization could lead to better
world agricultural prices and increased activity and
rewards in the agricultural sector [2]. In the era of free
trade, business competition is getting more challenging,
so every supply-chain actor is required to improve the
competitiveness of their products. Trade liberalization
provides new business opportunities as trade barriers
between countries are removed from the market demand
side. However, on the other hand, liberalization can also
cause severe problems if domestic products cannot com-
pete in the global market.

From a regional trade perspective, adding value for
agricultural products can be created if Indonesia is involved
in regional and global value chains (GVCs) [3]. This par-
ticipation is even more crucial for horticultural products,
considering that, in aggregate, these products have a
strong forward and backward linkage index with other
industries [4,5]. In addition, the use of value chain anal-
ysis in the horticulture subsector can stimulate economic
activity in the country and contribute more to even income
distribution among the business actors [6].

One of the requirements to gain an advantage in the
global market is to be competitive. Product competitiveness
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in the export market is determined by the overall perfor-
mance of the product value chain, both at the domestic
and global levels [7,8]. Recently, the agricultural value
chain has grown more global market-oriented. Hence, it
is frequently referred to as the GVC [9-11]. Meanwhile,
the core of the competitiveness of an industry or product
is efficiency and productivity [12].

Some studies use several indicators to measure the
competitiveness of a commodity. The revealed compara-
tive advantage index is widely used to measure compet-
itive advantage in the agricultural sector, especially
horticultural products [13,14]. The study by Notta and
Vlachvei [15] uses market share, profitability, and pro-
ductivity to measure the competitive advantage of the
food and beverage processing industry.

The study results related to trade in Indonesian agri-
cultural products in the global market [16] show that
plantation products have reached the maturity stage
and have a comparative advantage. On the other hand,
food and horticultural products are still in the introduc-
tory stage and do not yet have a comparative advantage.
Based on data from the Ministry of Agriculture [17],
Indonesia has succeeded in exporting chili, mainly to
Malaysia and Saudi Arabia, in which 97% of the total chili
exports are processed products.

The private cost ratio (PCR) and domestic resource
cost ratio (DRCR) are two other indicators used when
the policy analysis matrix (PAM) is used to assess compe-
titiveness. PAM calculates private and social costs, trad-
able input components, and domestic factors [18,19].
PCR is a competitive advantage indicator indicating
the amount of domestic resources to conserve to pro-
duce a single output unit at private prices. Farming
activity has a competitive advantage if the PCR value
is <1: the smaller, the more efficient. DRCR is a compara-
tive advantage indicator that shows the amount of
domestic resources that can be kept to create one for-
eign-exchange unit. Farming activity has a comparative
advantage in the absence of government policies or per-
fectly competitive market circumstances if the DRCR value
is <1: the smaller, the more efficient.

The PAM approach has been applied to various com-
petitiveness studies or for formulating agricultural policies.
Pearson et al. [19] explore a multi-case study to evaluate
Indonesian agriculture policy. Such an approach is also
used to measure the competitiveness of corn farming in a
marginal area [20], robusta coffee [21], Pronojiwo snake
fruit in East Java province [22], and investigate rice plant
[23] and tobacco [24] input subsidy policies. PAM is also
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used to assess the impact of intensifying rice production
systems in Southeastern Nigeria [25] and analyze the
profitability of rice farming in India [26]. Souza et al.
[27] combine primary data from representative compa-
nies and secondary data to make economic and accounting
evaluations of the rice production chain in Rio Grande do
Sul (Brazil) and Uruguay.

It has become an everyday discourse in development
theory that sometimes government intervention needs to
be carried out to encourage product and economic com-
petitiveness. Interventions in the economic system are
intended to stimulate the development of specific sectors
(vertical policies) or the industry as a whole (horizontal
policies), otherwise known as industrial policy [28]. The
literature on industrial policy argues that government
intervention can help overcome market failures and pro-
vide incentives for further industrial development [29].
The PAM method is generally well able to explain the
impact of government intervention on specific sectors/
industries.

PAM can also be used to analyze horticultural com-
modities, including chili. However, it is still rare for inter-
national studies to use PAM as an analytical method to
investigate the comparative and competitive advantages
of chili. The chili study in India [30] did not use PAM but
an indicator of export performance ratio and revealed
symmetric comparative advantage. This study concludes
that India is not competitive in exporting both dried chi-
lies and green chilies.

In the context of Indonesia, a study on chili competi-
tiveness (comparative and competitive advantages) is
necessary to provide empirical responses on chili com-
petitiveness while also contributing to the literature
on the topic. Chili is a national strategic commodity
because fluctuations in chili prices affect the inflation
rate. Despite the strong recommendation to improve
production and its continuity [31,32], chili development
still faces several challenges, including technological,
socioeconomic, and policy support.

Some previous studies show that Indonesian chili
has comparative and competitive advantages [33-36].
In addition to competitiveness, other studies related to
chili also discuss several other aspects such as business
feasibility [37,38], supply-chain/agribusiness development
[32,39,40], inhibitors and drivers of chili agribusiness
[41], institutions and strategies for increasing competi-
tiveness [42], marketing channels [43], and transaction
cost structure and its effect on the revenue and profit of
chili farming [44].



228 =— Saptanaetal.

However, those studies are still limited to one region/
district and agroecosystems, such as wetland (rice field)/
dryland and lowland/upland. There is no comprehensive
study comparing the competitiveness of chili between
provinces or between islands (Java and outside Java)
and between types of agroecosystems in Indonesia.
Therefore, this study is expected to fill the study gap and
discuss the competitiveness of chili with broader coverage.

Some issues require to be explained to analyze the
competitiveness of chili farming. (1) Does chili farming
have comparative and competitive advantages in the
market? (2) How is the competitiveness of chili between
agroecosystems and between growing periods? (3) Does
the existing competitive situation have prospects to be
sustained? (4) What incentive policy options can turn
their comparative advantage into a competitive advan-
tage in the market? This study aims to (1) examine the
private and social profitability of chili farming, (2) analyze
the competitiveness of chili farming from both competitive
and comparative advantage perspectives, (3) assess gov-
ernment policy impact on chili farming, and (4) formulate
policy strategy to increase the competitiveness of chili.
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2 Methods

2.1 Research location

This research was conducted in six districts of chili pro-
duction centers in Indonesia, representing wet-lowland
and dry-upland agroecosystems in the regions of Java
island and outside Java island. Kediri district, East Java
province; Tabalong district, South Kalimantan province;
and Bantaeng district, South Sulawesi province, repre-
sented wet-lowland agroecosystem. Meanwhile, Bandung
district, West Java province; Banjarnegara district, Central
Java province; and Tanah Karo district, North Sumatra
province, represented the dry-upland agroecosystem.
The location of the study is shown in Figure 1.

2.2 Data collection

Data were collected through three approaches: (1) focus
group discussion (FGD), involving the group leader (one

Tabalong

INDONESIA

1000 km

Figure 1: Location of the study.
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person), group administrators (two people), farmer group
members (three people); (2) a limited survey with 10-15
respondents representing chili farmers with large land
tenure (30%), farmers with medium land tenure (40%),
and farmers with narrow land tenure; and (3) interviews
with chili supply-chain actors, i.e., village-level collec-
tors, inter-regional traders, wholesalers, and retailers.
The data collected through FGDs overview the area,
farming system, cropping patterns, technology adoption
rates, productivity levels, and social prices for domestic
factors (labor wages, land rent, capital interest). In addi-
tion, secondary data are also used, especially the limit
price as a shadow price for tradable goods.

The data collected for a limited survey (10-15 people)
include the structure of farm inputs and outputs, input
and output prices, and farm input and output values. The
FGD and the limited survey data were used to compile a
financial and economic (social) analysis of chili farming
in each location. Meanwhile, interviews with traders at
various levels help estimate the transportation costs for
imported goods in each location.

The survey recalled data of the 2019 dry season and
the 2019/2020 rainy season. The selection of respon-
dents followed the stratified random sampling method.
The analysis was done on a per hectare basis corre-
sponding to the agroecosystem (wet-lowland and dry-
upland) and planting season (rainy and dry seasons).
The data collection was conducted from January to
April 2020.

2.3 Methods of analysis

By using the PAM analysis, economic activity can be con-
sidered from two viewpoints, i.e., private and social
[12,18,19,33,34,36,45]. Basically, PAM calculation com-
prises four stages: (1) the physical input—output determi-
nation of the whole farming business; (2) the estimation of
shadow/social prices of inputs and outputs; (3) the break-
down of entire cost components into tradable inputs and
domestic factors and calculation of the amount of financial
(private) and economic (social) revenues; and (4) the cal-
culation and analysis of 13 indicators that can be gener-
ated from PAM. Before calculating PAM, two essential
issues are to be explained, i.e., the cost separation into
tradable inputs and domestic factors and shadow/social
price estimation of inputs and outputs.
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2.3.1 Allocation of components into tradable inputs and
domestic factors

PAM needs to separate the production inputs into trad-
able inputs (tradable goods) and domestic factors (non-
tradable goods). The first type of input is input that can
be transacted in global markets, and the contrary is for
the second type. Tradable goods have the following char-
acteristics: (1) goods that are currently being exported
or imported; (2) goods that are alternates are strongly
related to other types that are exported or imported;
(3) goods other than the above and get protection from
the government, which can be traded globally [18,19].
This means that if there is a shortage of these goods,
they can be obtained from the world market and vice versa.

Two approaches can be used to distribute costs into
the components of tradable inputs and domestic factors,
i.e., the total approach and the direct approach [18,19].
This research uses a direct approach by assuming that
all costs of tradable inputs, both imported and domestic
products that can be traded globally, are valued as com-
ponents of tradable inputs. This approach was chosen
because of the increasing occurrence of free trade and
the increased demand for tradable inputs, both imported
and domestically produced goods, which the global
market can influence.

Several previous studies have widely applied this
direct approach [33,46]. In this article, chili as output is
considered 100% tradable goods. Inputs that are assumed
100% tradable include chili seed, fertilizers (urea/ZA,
SP-36/TSP, KCI/KNO3, NPK), pesticides, and plastic
mulch. Meanwhile, organic fertilizers, liquid organic
fertilizers, dolomites, raffia ropes, stakes, labor, land
lease, and capital interest are considered 100% domestic
factors.

In transportation activities, the costs incurred are
allocated into tradable inputs and domestic factors based
on information from some players in the trading system.
The labor costs are assumed as domestic factors, whereas
transportation costs are considered a component of trad-
able inputs. In post-harvest activities, the cost distribu-
tion into tradable inputs and domestic factors is done
based on the information from chili business actors.
The post-harvest costs consist of materials included in
tradable inputs and labor categorized as domestic fac-
tors. In detail, the allocation of costs into the elements
of tradable inputs and local factors of chili farming is
presented in Table S1.
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2.3.2 Determination of social price

Two price levels are specified for each input and output:
the market price (private price) and the social price. The
level of the market price received by farmers in the sale of
output, or the level of prices paid by farmers in acquiring
factors of production, is referred to as the private price.
Shadow prices occur in the economy under perfect com-
petition and equilibrium conditions. It is not easy to find
a counterbalanced cost equal to the market price. It needs
to adjust the prevailing market price to obtain a value
close to the opportunity cost or social price. The shadow
price is calculated by removing distortions caused by
government policies such as subsidies, taxes, minimum
wage determination, pricing controls, import tariffs, and
other chili-related measures.

This study uses the border price approach for trad-
able goods. For exported goods, f.o.b. (free on board)
prices are used, whereas for imported commodities,
c.i.f. (cost insurance freight) prices are used by making
various adjustments to the level at which competition
occurs. Meanwhile, the opportunity costs or the average
prices in each research location are used for domestic
factors. This study used a conversion rate of IDR 14,141/
USD 1. In detail, the estimation results of input and
output shadow prices for chili farming are presented
in Tables S2 and S3.

2.3.3 Formation of PAM

The PAM calculation step comprises four stages: (1) deter-
mining the whole physical inputs and outputs of the
economic activities analyzed; (2) separating all cost
components into tradable inputs and domestic factors,
and calculating the amount of revenue (Table S1); (3) asses-
sing the shadow price of inputs and outputs (Tables S2
and S3); and (4) calculating and analyzing various indi-
cators resulting from the PAM analysis, which have
been presented in the analysis table in this article
(Tables S4-S9).

The PAM formation is conducted after collecting all
data from the farmers and chili supply-chain actors. The
PAM is created using an input—output structure at the
farm level and trading system actors, focusing on trans-
portation costs. Both financial and economic profits can
be acquired using this calculation. The impact of govern-
ment policies on inputs, outputs, and both inputs and
outputs can be determined simultaneously.

The findings of PAM analysis reveal profitability, com-
petitiveness from the standpoints of economic efficiency
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(comparative advantage) and financial efficiency (compe-
titive advantage), and government policy impact on chili
farming systems. Table 1 presents the PAM table used in
this analysis.

3 Results and discussion

Some economists interpret competitive advantage as the
result of a combination of market distortions and com-
parative advantage [18,19]. Related to the concept of com-
parative advantage is economic feasibility, and related
to the concept of competitive advantage is the financial
feasibility of an activity. Gupta [47] shows how compe-
titive and comparative advantage models complement
each other in determining and maintaining a country’s
competitiveness in international trade and business.

3.1 Private and social costs and profits

The results of the financial (private) cost and profit ana-
lysis demonstrate that chili farming in chili-producing
centers in Indonesia, both wet-lowland and dry-upland,
yields good profits in both the dry and rainy seasons.
Economic (social) profits are generally higher than

Table 1: Policy analysis matrix (PAM) [20]

Description Revenues Costs Profits
Tradable Domestic
inputs factors
Private prices A B C D
Social prices E F G
Divergences | J K L

Note: I=A-E;J=B-F;,K=C-G;L=D-H.

1. Private profits (PP): D =A - (B + C).

2. Social profits (SP): H = E — (F + G).

3. Private cost ratio (PCR) = C/(A - B).

4. Domestic resource cost ratio (DRCR) = G/(E - F).

5. Output transfers (OT): | = A - E.

6. Nominal protection coefficient on tradable outputs (NPCO) = A/E.
7. Input transfers (IT): ) =B - F.

8. Nominal protection coefficient on tradable inputs (NPCI) = B/F.
9. Factor transfers (FT): K=C - G.

10. Effective protection coefficient (EPC) = (A - B)/(E - F).

11. Net transfers (NT): L=D - H.

12. Profitability coefficient (PC) = D/H.

13. Subsidy ratio to producers (SRP) = L/E.
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financial (private) profits, and profits during the rainy
season are higher than profits during the dry season.
However, even though it is profitable both privately and
socially, the risks in chili agribusiness are high [48,49]
because of production, market, and institutional risks,
which have implications for financial risk [49]. This is
alarming since the majority of chili farming was done
by smallholder farmers [50].

Table 2 shows that chili farming in all research loca-
tions is profitable financially and economically, both in
the dry and rainy seasons, implying that it is financially
and economically feasible. Some previous studies related
to chili farming attest to this claim. For instance, chili
farming in Samarinda (East Kalimantan province) gener-
ates total revenue of IDR 67,500,000 and R/C = 2.39 [51],
whereas in Ciamis (West Java province) provides a profit
of IDR 73,940,000 and R/C = 2.51 [52]. Other studies in
the different areas also support the profitability and
feasibility of chili farming (including cayenne), such as
in Central Sulawesi [53], East Java [38,41,54,55], West
Java [56], North Sumatra [37], and South East Sulawesi
provinces [57].

Chili farming in Bandung district has the highest
private profit in both the dry and rainy seasons at IDR

Table 2: Private and social profits of chili farming in research
locations, dry season of 2019 and rainy season of 2019/2020

Financial
(private)
profits (IDR)

Economic (social)
profits (IDR)

Description

A  Wet-lowland

agroecosystem
1 Kediri
a. Dry season 41,568,450 98,425,650
b. Rainy season 25,971,446 83,599,372
2 Tabalong
a. Dry season 39,732,170 19,369,121
b. Rainy season 30,428,835 13,848,843
3 Bantaeng
a. Dry season 34,829,813 47,059,067
b. Rainy season 23,823,563 45,657,282
B  Dry-upland
agroecosystem
1 Bandung
a. Dry season 71,460,774 90,860,423
b. Rainy season 58,278,225 79,009,226
2 Banjarnegara
a. Dry season 37,502,785 35,422,076
b. Rainy season 22,348,570 30,695,257
3 Tanah Karo
a. Dry season 70,347,662 91,861,438
b. Rainy season 48,541,037 107,393,438
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71,460,774 /ha/season and IDR 58,278,225/ha/season, res-
pectively. Meanwhile, the lowest private profit is experi-
enced by chili farming in the Bantaeng district in the dry
season (IDR 34,829,813/ha/season) and the Banjarnegara
district in the rainy season (IDR 22,348,570/ha/season).

In the dry season, the highest social or economic
profits occur in Kediri district (IDR 98,425,650/ha/sea-
son), whereas in the rainy season, it occurs in Tanah
Karo district (IDR 107,393,438/ha/season). Meanwhile,
the lowest social profits occur in Tabalong district at
IDR 19,369,121/ha/season in the dry season and IDR
13,348,843/ha/season in the rainy season. Table 2 pre-
sents the private and social profits of chili farming in
research locations. In addition, the results of PAM ana-
lysis are presented in Tables S4-S15.

3.2 Competitive and comparative
advantages

Competitiveness can be viewed from two standpoints:
financial (private) competitiveness and social or eco-
nomic competitiveness. Financial (private) competitive-
ness refers to competitive advantage, whereas social or
economic competitiveness refers to comparative advan-
tage. According to the analysis results, chili farming in
chili production centers in Indonesia is competitive on
both wet-lowland and dry-upland agroecosystems. PCR
coefficient values <1 and DRCR values <1 show that chili
farming in Indonesia’s production centers has both com-
petitive and comparative advantages.

At private prices, the PCR value of <1 means less than
a unit of domestic resource cost is needed to produce one
unit of value-added output. The DRCR value of <1 indi-
cates that less than one unit of foreign exchange is
required for domestic resources to save one unit of for-
eign exchange. In most of the research locations, the
competitive advantage is higher than the comparative
advantage. In all research locations, the chili competi-
tiveness in the dry season is lower than in the rainy
season. The values of PCR <1 and DRCR <1 imply that
chili farming in Indonesia has both competitive and com-
parative advantages.

The PCR and DRCR values show that chili farming in
the Bandung district has the highest competitiveness
(competitive and comparative advantages) in all the sea-
sons, indicated by the lowest PCR and DRCR values. The
PCR value is 0.513 in the dry season and 0.548 in the rainy
season. Meanwhile, the DRCR value is 0.448 in the dry
season and 0.467 in the rainy season. In contrast, chili



232 — Saptanaetal.

farming in the Banjarnegara district shows the lowest
competitive advantage, with PCR values at 0.689 in the
dry season and 0.783 in the rainy season. The highest
DRCR coefficient values, meaning the lowest comparative
advantage, are found in Tabalong district. It is 0.814
in the dry season and 0.853 in the rainy season. The
resulting DRCR values follow those reported by Salam
and Tufail’s [58]. However, it is not valid for the PCR values.
Another study on chili competitiveness in Banten [59]
shows very low PCR and DRCR values, 0.208 and 0.113,
respectively, indicating high competitiveness of chili
farming in the corresponding location. Table 3 presents
the PCR and DRCR values for chili farming by agroeco-
system and location in Indonesia.

If compared with other commodities, the competi-
tiveness of chili is lower than that of snake fruit and
rice. Pronojiwo snake fruit farming has a PCR value of
0.13 and a DRCR value of 0.20 [22], whereas rice shows
a PCR value of 0.12 and a DRCR value of 0.27 [23]. The
most competitive commodity is nutmeg, with a DRCR
value of 0.05 and a PCR value of 0.05 [60]. In comparison,
China’s wheat has DRCR values >1 in all provinces [61],
showing that the system has no comparative advantage.
This indicates that utilizing local resources is more
costly than using global resources.

Table 3: PCR and DRCR coefficient values of chili farming in
research locations, dry season of 2019 and rainy season of
2019/2020

DE GRUYTER

3.3 Impact analysis of divergency and
government policy

In PAM analysis, output transfers (OT), input transfers
(IT), factor transfers (FT), and net transfers (NT) are the
absolute measures of the impact of divergence or gov-
ernment policy on chili farming in production centers.
Meanwhile, the nominal protection coefficient on output
(NPCO), nominal protection coefficient on inputs (NPCI),
effective protection coefficient (EPC), profitability coeffi-
cient (PC), and subsidy ratio to producers (SRP) reflect
the relative measures.

3.3.1 Impact of government policy on outputs

The OT and NPCO values show the policy impact on chili
output in production center areas in Indonesia. Trade
policies, such as export taxes, value-added taxes (VAT),
import tariffs, subsidies, and supportive policies, are
examples of government policies in the output sector.
The gap between revenues computed using private prices
and those derived using social prices is known as OT. The
NPCO is a measure of OT, defined as the ratio of revenues
computed using private prices to revenues computed
using social prices.

Table 4 presents the OT and NPCO values of chili
farming in production center areas in Indonesia. The

Table 4: OT and NPCO values of chili farming in research locations,
dry season of 2019 and rainy season of 2019/2020

Description PCR DRCR Description OT (IDR) NPCO
A Wet-lowland agroecosystem A Wet-lowland agroecosystem
1 Kediri 1 Kediri
a. Dry season 0.677 0.462 a. Dry season -48,643,496 0.771
b. Rainy season 0.744 0.469 b. Rainy season -49,291,560 0.739
2 Tabalong 2 Tabalong
a. Dry season 0.688 0.814 a. Dry season 32,442,260 1.248
b. Rainy season 0.740 0.858 b. Rainy season 24,628,060 1.192
3 Bantaeng 3 Bantaeng
a. Dry season 0.685 0.606 a. Dry season -6,361,080 0.953
b. Rainy season 0.751 0.601 b. Rainy season -15,989,232 0.876
Dry-upland agroecosystem Dry-upland agroecosystem
1 Bandung 1 Bandung
a. Dry season 0.513 0.448 a. Dry season —-6,842,745 0.964
b. Rainy season 0.548 0.467 b. Rainy season -8,370,149 0.951
2 Banjarnegara 2 Banjarnegara
a. Dry season 0.689 0.697 a. Dry season 9,141,342 1.065
b. Rainy season 0.783 0.720 b. Rainy season -841,960 0.994
3 Tanah Karo 3 Tanah Karo
a. Dry season 0.597 0.527 a. Dry season -17,965,520 0.925
b. Rainy season 0.670 0.488 b. Rainy season -62,482,520 0.756

All abbreviations are given in Table 1.

All abbreviations are given in Table 1.
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results of the analysis show variations between locations
and between agroecosystems. Negative OT values and
NPCO >1 are found in Kediri, Bantaeng, Bandung, and
Tanah Karo districts in the dry and rainy seasons and Ban-
jarnegara district in the rainy season. Meanwhile, posi-
tive OT values and NPCO >1 are found in Tabalong
district in both seasons and Banjarnegara district in
the dry season. Hence, in most locations, chili farming
indicates negative OT values with the NPCO coefficient
>1, indicating that chili farmers receive actual prices
lower than they should in a no distortion market. Distor-
tion happens to the market because of government policy
intervention or market distortion. This finding reveals that
farmers face disincentives in chili farming on the output
side. This finding aligns with Tinaprilla’s study (Tinaprilla
2008) in Bandung and Bandung Barat districts. The results
of an empirical study and a literature review show that
the market structure of chili in production centers in
Indonesia is oligopsony. It is characterized by numerous
sellers and fewer buyers [62]. Such a condition causes
little competition among chili traders [63].

Chili farming in the wet-lowland of Tabalong district
shows the highest positive NPCO values, i.e., 1.248 in the
dry season and 1.192 in the rainy season. In contrast, chili
farming in the wet-lowland of Kediri district indicates the
lowest NPCO values, i.e., 0.771 in the dry season and
0.739 in the rainy season. These findings mean that chili
farmers in Tabalong district have an incentive to produce
from the output side, whereas chili farmers in other loca-
tions experienced a disincentive. Chili farmers in Kediri
district experience the most significant disincentive in
chili farming. In general, the analysis results show that
most chili farmers received a lower selling price than they
should. This phenomenon is in contrast with the case of
China’s wheat, where the farmers receive higher prices
than global prices because of the existing policy [61].

3.3.2 Impacts of government policy on inputs

The IT and NPCI values illustrate the government policy
impact on tradable inputs for chili farming in Indonesia.
Meanwhile, the FT value indicates the impact of govern-
ment policy or divergences on domestic factors.

The government policy imposed on tradable inputs
and domestic factors can be in trade policies (export
taxes, import tariffs), input subsidies, and VAT. At the
same time, market distortions can cause other forms of
divergence, either because of market failure or market
structures that are not perfect. IT show the difference
between the costs of tradable inputs at the private and
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social prices. The NPCI is an input transfer indicator, the
ratio between tradable input costs calculated based on
private prices and social prices. Table 5 presents the
values of IT, NPCI, and FT indicators in chili farming at
the research sites.

In all research locations, chili farming provides posi-
tive IT values. Similarly, the NPCI coefficient value is >1in
most of the research locations. Farmers have disincentives
on the tradable input side because they must pay higher
input prices than in a perfectly competitive market, as
indicated by positive IT values and NPCI values >1. The
NPCI values in chili farming are the highest in Bandung
district (1.411 in the dry season, 1.458 in the rainy season).
In contrast, the lowest NPCI values are experienced in
Tanah Karo district (1.033 in the dry season, 1.001 in the
rainy season). This means that, in general, there are trad-
able input policies that are harmful to chili farmers because
they are forced to pay tradable input prices higher than in a
perfect market. The source of the distortion is suspected to
be tariffs and VAT. At the same time, subsidies for produc-
tion facilities have been partially eliminated, and empiri-
cally, the price of non-subsidized chemical fertilizers is
much higher than that of subsidized fertilizers.

The analysis results show that the FT values of chili
farming in most research locations are positive, except in

Table 5: IT, NPCI, and FT values of chili farming in research
locations, dry season of 2019 and rainy season of 2019/2020

Description IT (IDR) NPCI  FT (IDR)
A Wet-lowland
agroecosystem
1 Kediri
a. Dry season 5,887,174 1.203 2,326,530
b. Rainy season 1,523,034 1.033 2,025,222
2 Tabalong
a. Dry season 8,985,725 1.335 3,093,486
b. Rainy season 24,628,060 1.192 5,137,467
3 Bantaeng
a. Dry season 2,497,200 1162 3,370,974
b. Rainy season 2,538,750 1.179 3,305,737
B Dry-upland
agroecosystem
1 Bandung
a. Dry season 10,932,177  1.411 1,624,727
b. Rainy season 10,901,755 1.458 1,459,097
2 Banjarnegara
a. Dry season 5,453,079 1.225 1,607,554
b. Rainy season 5,917,250 1.239 1,587,477
3 Tanah Karo
a. Dry season 1,523,034 1.033 2,025,222
b. Rainy season 27,984 1.001 -3,658,103

All abbreviations are given in Table 1.
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Tanah Karo district in the rainy season. Tabalong district
has the highest FT values, at IDR 3,093,486/ha/season in
the dry season and IDR 5,137,467/ha/season in the rainy
season. Meanwhile, the lowest FT value is discovered in
Tanah Karo district during the rainy season, at —IDR
3,658,103/ha/season. These findings indicate the presence
of government policy intervention or market distortion in
domestic factors that are harmful to chili farmers because
they must pay higher domestic factor prices than they
should. A capital interest is the primary source of price
differences in domestic factor costs. Farmers pay more
than social prices, but the differences are small.

3.3.3 Impact of government policy on input—output

The values of NT, EPC, PC, and SRP indicate the impact of
divergence and government policies on overall inputs
and outputs of chili farming in Indonesia. Table 6 shows
the findings of the impact analysis of divergence and
government policies on the input and output of chili
farming in Indonesia’s chili production centers.

The analysis results show that the EPC values of chili
farming in both agroecosystems in all research locations
are positive and >0. The highest positive EPC values are

Table 6: NT, PC, EPC, and SRP values of chili farming in research
locations, dry season of 2019 and rainy season of 2019/2020

Description EPC NT (IDR) PC SRP
A Wet-lowland
agroecosystem
1 Kediri
a. Dry season 0.702 -56,857,200 0.422 -0.268
b. Rainy season 0.645 -57,627,926 0.311 -0.306
2 Tabalong
a. Dry season 1.226 20,363,049  2.051 0.156
b. Rainy season 1.200 16,579,992 2.197 0.129
3 Bantaeng
a. Dry season 0.926 -12,229,254 0.740 -0.091
b. Rainy season 0.838 -21,833,719 0.522 -0.170
B Dry-upland
agroecosystem
1 Bandung
a. Dry season 0.892 -19,399,649 0.786 -0.102
b. Rainy season 0.870 -20,731,001 0.738 -0.121
2 Banjarnegara
a. Dry season 1.032 2,080,709 1.059 0.015
b. Rainy season 0.938 -8,346,687 0.728 -0.062
3 Tanah Karo
a. Dry season 0.900 -21,513,776 0.766 -0.089
b. Rainy season 0.702 -58,852,401 0.452 -0.230

All abbreviations are given in Table 1.
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demonstrated in Tabalong district in the dry and rainy
seasons, 1.226 and 1.200, respectively. In contrast, the
lowest positive EPC values are in Kediri district, at 0.702
in the dry season and 0.645 in the rainy season. These
findings show that government policies or market dis-
tortions occurring in chili farming, in general, are dis-
incentives to chili farmers. Hence, most chili farmers do
not obtain effective protection from existing policies or
market distortions, except in Tabalong district in both
dry and rainy seasons and Banjarnegara district in the
dry season. This finding is in line with the study result of
Haryanto and Masyhuri [20], who assess the competi-
tiveness of corn farming in marginal areas. Their study
shows that the government’s protection of agricultural
outputs is regarded as weak, contrary to tradable and
non-tradable agricultural inputs. In addition, the gov-
ernment’s strategy on agricultural outputs and inputs
does not properly safeguard corn cultivation.

Chili farmers face disincentives as a result of govern-
ment policies or market distortions in the industry as a
whole. This means that, with the exception of Tabalong
district in both the dry and rainy seasons and Banjarnegara
district in the dry season, most chili farmers do not receive
effective protection from existing policies or market dis-
tortions than perfectly competitive market mechanisms.

The magnitude of the NT values in chili farming in
production center areas in Indonesia is mainly negative,
except in Banjarnegara district in the dry season and
Tabalong district in the dry and rainy seasons. In the rainy
season, chili farming in Tanah Karo district has the largest
negative NT value at —-IDR 58,852.401/ha/season. In compar-
ison, chili farming in Tabalong district in the dry season has
the largest positive NT value at IDR 20,363,049/ha/season.
Government policy or market distortions imposed on trad-
able inputs and domestic factors and overall outputs are
mostly disincentives to chili farmers in general. This
means that farmers, as producers, are more likely to
make large transfers to consumer groups.

The results of the PC analysis are positive. However,
in most research locations, PC value is <1, except in
Banjarnegara district in the dry season and Tabalong dis-
trict in both the dry and rainy seasons. The PC value <1
indicates that the chili farmers’ profits are smaller than if
the market is in perfect competition. The highest PC value
occurs in chili farming in Banjarnegara district in the dry
season at 1059. In contrast, the lowest PC value occurs in
chili farming in the rainy season in Kediri district at 0.311.
Farmers face disincentives as a result of government poli-
cies or market distortions in the chili industry as a whole.
This makes most chili farmers get lower profits than in a
perfect market.
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In most research locations, the SRP values in chili
farming in both agroecosystems obtained a negative SRP
coefficient value, except in Tabalong district in both sea-
sons and Banjarnegara district in the dry season. The mag-
nitude of the SRP value of chili farming with the largest
negative sign occurs in Kediri Regency in the dry (-0.268)
and rainy (-0.306) seasons. On the other hand, chili
farming in Tabalong district has the highest positive SRP
value at 0.156 in the dry season and 0.129 in the rainy
season. Thus, government policies or market distortions
in chili farming, in general, have a negative impact on chili
farmers, causing them to experience negative subsidies.

4 Conclusions

Chili farming in Indonesia is profitable both privately and
socially. On average, farmers’ private profits are lower
than their social profits, indicating that chili farmers in
Indonesia face disincentives in producing chili. Incentive
policies are needed to encourage farmers to keep planting
chili by ensuring a more competitive market mechanism
for inputs and outputs, especially the output market. The
output price policy can be carried out through guaran-
teed output prices by optimizing the function of the
Farmers Market as a captive market for chili farmers.

Chili farming in Indonesia’s production centers has
competitive and comparative advantages. Therefore, incre-
asing domestic chili production is more beneficial for
Indonesia than importing chili from other countries because
of the efficient use of domestic resources. Policies to
increase chili production in production center areas
can be carried out by facilitating farmers to access pro-
duction facilities (seed, fertilizers, pesticides), capital
assistance, and marketing.

Government policies and market distortions in the
input and output sectors, on the whole, are less beneficial
for chili farmers. Therefore, the relevant government
policy is to increase an efficient production and logistics
system with the support of agricultural infrastructure,
distribution, and marketing facilities, increase access to
market information, eliminate inefficiencies, and encou-
rage competitive market mechanisms.

Overall, this study suggests that the government
should develop chili farming in production centers with
an integrated agribusiness area approach. In addition,
policies to encourage the availability of hybrid chili seeds,
rational fertilizer subsidy programs, increase access to
credit and agricultural insurance, and encourage the
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operation of market mechanisms to run competitively
are also needed.

Supplementary materials: The online version of this
article contains supplementary materials available at
doi: 10.1515/opag-2022-0083.
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