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ABSTRACT

Developing economies often participate in global value chains primarily through low-value-added upstream
activities, while downstream processing rents accrue disproportionately to higher-income hubs. Indonesia is a
case study of a developing country that is the largest producer of pepper, but still operates in the upstream seg-
ment. This study tests the hypothesis that export performance is increasingly governed by non-price market-access
mechanisms, particularly non-tariff measures (NTMs) imposed by importers, rather than by export prices. Using
a gravity model and panel data for 2014-2022 across fourteen major importing countries, we map the geographic
reach of Indonesia’s pepper exports and identify their key determinants. The empirical results demonstrate high
explanatory power, with the model achieving an R-squared value of 0.85, indicating that the selected variables ac-
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curately capture the determinants of trade flows. The estimates show that exporter and importer economic size,

economic distance, real exchange rates, revealed comparative advantage, and importer NTMs significantly shape

export flows. In contrast, export prices are not robust predictors of export performance. This study contributes to

the GVC and trade literature by providing empirical evidence that regulatory barriers and compliance-based com-

petitiveness function as gatekeeping forces that condition market access and constrain upgrading opportunities for

primary producers. The policy implication is the need to strengthen the capacity of the post-harvest industry, es-

tablish consistent quality standards, and implement upgrading strategies that can shift the export orientation from

quantity to quality, making it competitive in the global value chain.

Keywords: Global Value Chain; Pepper Exports; Gravity Model; Non-Tariff Measures; Revealed Comparative Advan-

tage

1. Introduction

The global spice market shows prospective growth,
projected to increase from 17.48 billion USD in 2025
to 26.22 billion USD in 2035, with a Compound An-
nual Growth Rate (CAGR) of 4.14%!1,

trend indicates strong expansion opportunities within

This upward

the spice industry. The growth of the global spice mar-
ket is driven by the use of spices to enhance food flavor
and aroma, the diversification of culinary practices, and
the rising consumption of ethnic cuisines. The market
continues to expand in line with increasing consumer
preferences for incorporating spices into daily diets, par-
ticularly within the context of culinary globalization 2],
Moreover, the sensory attributes of spices, such as their
distinctive aroma profiles, further stimulate global de-
mand!?l. The growing international interest in authen-
tic cuisines and the adoption of exotic flavors encour-
age producers to supply high-quality spice products that
consistently comply with international standards.
Pepper (Piper nigrum), widely known as the “King
of Spices”, holds a distinctive position among spice
commodities as the most traded spice globally[3! and
one of the oldest export commodities in international

[3-51 Its historical role and continued economic

trade
relevance make pepper a strategic commodity with en-
during influence in global market dynamics. Pepper re-
mains an important export commodity for producing
countries such as Indonesia, serving as a key contrib-
utor to international trade!®l. Trademap datal”! show
that Indonesia ranks as the second-largest global ex-

porter of pepper (300,730,000 USD in 2024), follow-

ing Vietnam (996,077,000 USD in 2024). In the long
run, Indonesia is projected to maintain a positive net ex-
port position for pepper!®l. Previous studies highlight
the competitiveness of International markets, with War-
dani and Sunyigono [ reporting a strong Revealed Com-
parative Advantage (RCA) relative to India, and Mahdi
and Suprehatin'% further showing high price and ex-
penditure sensitivity of demand. Consequently, pep-
per contributes significantly to Indonesia’s foreign ex-
change earnings and export performancel!12,  Pep-
per cultivation plays a crucial role in Indonesia, signif-
icantly contributing to foreign exchange revenues and
supporting the livelihoods of rural populations, which
largely consist of smallholder farmers. Most production
originates from smallholder plantations (97%), while
large private estates account for 3%, Recent ad-
vances in cultivation and technology, including the use
of nanoparticles and biochar-based fertilizers, nutri-
ent recovery techniques, and digital tools for predict-
ing crop prices or early detection of pest diseases, have
the potential to increase crop yields, reduce production
costs, and mitigate supply chain risks. Several stud-
ies report promising economic and technological out-
comes in resource recovery, advanced material appli-

cations, and biowaste valorization [13-171,

In addition,
recent literature emphasizes the role of circular econ-
omy principles, global value chain dynamics, and agri-
cultural capacity building in supporting sustainable de-
velopment [18-20],

The bargaining power of Indonesian pepper farm-
ers tends to be weak due to ineffective governance struc-

tures, which create uncertainty in supply chains, limit
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farmers’ access to market information, and hinder their
ability to negotiate better prices. Inefficient governance
often results in unequal distribution of profits among ac-
tors in the supply chain. Farmers, who operate at the
upstream level, frequently lack adequate information on
market prices and consumer demand, forcing them to
sell to intermediaries at lower prices, thereby diminish-

ing their bargaining position [2021,

Low pepper prices
directly affect farmers’ welfare and reduce their motiva-
tion to maintain pepper crops optimally [2223],

Participation in global value chains (GVCs) has im-
portant implications for poverty reduction in rural ar-
eas of developing countries, as it has the potential to
increase incomes and create employment opportuni-
ties[23], However, most smallholders in developing coun-
tries encounter various constraints that limit their abil-
ity to engage competitively in GVCs, raising concerns that
these producers remain excluded from key growth op-
portunities. Common constraints faced by farmers in
competing within national and international markets in-
clude limited market access, lack of training, weak coor-
dination and collaboration, and insufficient access to fi-
nance 24,

A global value chain structure refers to an inter-
nationally distributed network of production activities
where various stages of a product’s production are car-
ried out in different countries to capitalize on the cost ad-
vantages and expertise of each location. This structure
encompasses several key components, including raw
material suppliers, manufacturing processes, assembly,
distribution, and marketing, each of which can be lo-
cated in different countries depending on its strategic
factors. Value chain analysis describes the full set of ac-
tivities undertaken by firms and workers to bring a prod-
uct from conception to final consumption and beyond.
It examines labor inputs, technology, standards, regula-
tions, products, processes, and markets within specific
industries and locations, thereby offering a holistic per-
spective of an industry from both top-down and bottom-
up approaches?°l, This underscores the importance of
analyzing the pepper value chain, as pepper is an export
commodity that requires a holistic analytical approach.
The involvement of pepper in global production and

trade networks positions it as a connector between pro-

ducing countries in tropical regions and consumer mar-
kets worldwide. From a geographical perspective, the
pepper trade exhibits distinct patterns of exchange be-
tween production areas in developing countries and de-
mand centers in high-income economies. These spatial
patterns shape value chain governance, influencing the
distribution of economic benefits, relationships among
actors, and competitive dynamics in international mar-
kets [2627],

Mahutga 8] emphasizes that the geographic scope
dimension must be considered in GVC analysis, as it
explains the extent to which production processes and
inter-firm relationships extend beyond national borders.
Through the concept of the spatialization of global value
chains, various studies?8-3 illustrate the degree of
global interconnectedness within value chains. This ge-
ographical dispersion is shaped not only by governance
structures among actors but also by the spatial distri-
bution of economic activities within the international
production system. Kano et al.3¥ add that contempo-
rary global business activities tend to be organization-
ally fragmented and geographically dispersed, reflecting
increasingly interconnected global production.

The intrinsic relationship between geographic cov-
erage and value chain upgrading in global value chains is
that geographic coverage involves spatial proximity and
strong innovation networks, potentially supporting in-
creased production capacity and value position in GVCs.
However, coverage that is too broad and geographically
fragmented can limit the potential for local value en-
hancement and create dependency on distant partners.
Furthermore, ecological and social factors also shape the
dynamics of upgrading in the context of geographic cov-
erage[2031-35],

The GVC analytical framework proposed by Ger-
effi and Fernandez-Stark[?®) and Hernandez and Peder-
sen 3% positions geographic scope as a dimension that
explains the spatial distribution of economic activities
at local, regional, and global levels. Value chain map-
ping identifies stages of production from design to final
consumption and the countries that perform these func-
tions, thus revealing that the extent to which production,
trade, and innovation are dispersed across countries.

Previous research has shown that the degree of global-
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ization varies across industries; high-tech sectors, such
as electronics, tend to have strong global chains, while
the agriculture and food sectors are more regional [3>3¢1,
These differences reflect global economic integration
and determine a country’s position within the interna-
tional production system.

The growing global industry, supported by ad-
vances in transportation and communication, allows
production activities to be dispersed based on regional
comparative advantages. Countries that focus on raw
material exports generally achieve lower value-added
than countries engaged in high-value processing, design,
or distribution?®, Developing countries typically focus
on primary production, while developed countries tend
to dominate functions that generate higher economic
value. Spatial value chain analysis is often conducted by
identifying the locations of key firms and assessing each
country’s contribution through data on exports and in-
dustrial activity. Agustina et al.[*’! highlighted that In-
donesia’s participation in GVCs lags due to low domestic
value added.

Not all value chains are global; many develop re-
gional patterns as interregional economic cooperation
increases[?°]. Therefore, geographic scope is important
for understanding the distribution of economic activity,
regional and global integration, and their impact on ex-
port performance and a country’s position. In the con-
text of pepper, this understanding explains the spatial
reach of its value chain, Indonesia’s position in the in-
ternational market, and strategies for increasing export
competitiveness, in line with Sustainable Development
Goals (SDG), particularly Goal 17, which emphasizes in-
creasing exports from developing countries.

The involvement of Indonesian pepper exports to
various destination countries is analyzed using a gravity
model, focusing on competitiveness and non-tariff barri-
ers in the global value chain. Conceptually, the volume
or value of Indonesian pepper exports to destination
countries is expected to increase along with the grow-
ing economic size of importing countries, as reflected
in the GDP of destination countries, and the strength-
ening of Indonesia’s supply capacity, as proxied by In-
donesia’s GDP. Trade fractions, reflected by economic

distance, can hinder pepper exports because they repre-
sent transportation costs, information costs, and cross-
border transaction risks. The real exchange rate is also
a factor, where the depreciation of the Rupiah against
trading partner currencies is generally expected to in-
crease export price competitiveness, thereby boosting
pepper export performance. From a price perspective,
Indonesian pepper export prices are seen as influencing
demand in destination countries. This study uses the Re-
vealed Comparative Advantage (RCA) variable as a key
indicator of competitiveness, so a higher RCA is expected
to correlate with increased exports. The intensity of the
application of Non-Tariff Measures (NTMs) in importing
countries is an important indicator that has a hindering
effect because it increases compliance costs and techni-
cal requirements that must be met by exporters. Thus,
the relationship between these variables forms the ba-
sis of the hypothesis that Indonesian pepper exports are
driven by market size and competitiveness, but have the
potential to be held back by the implementation of NTMs
in destination countries.

2. Materials and Methods

2.1. Data and Variable

The data used in this study consist of secondary
data for the period 2014-2022, collected from various
sources (Table 1). The type of pepper examined is
whole peppercorns, as Trademap data!”! indicates that
whole pepper (97%) is exported in significantly larger
quantities than processed pepper. Specifically, the study
employs the 6-digit Harmonized System (HS) code HS
090411 (Pepper of the Piper genus, crushed or ground).
This research analyzes pepper as an aggregate commod-
ity, as international trade data do not differentiate be-
tween white and black pepper. Fourteen export desti-
nation countries are included in the analysis: Vietnam,
the United States, Singapore, India, Germany, China, the
Netherlands, Japan, France, Malaysia, South Korea, Italy,
Hong Kong, and the United Arab Emirates. These coun-
tries represent Indonesia’s major pepper importers and
re-exporters to global markets.
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Table 1. Type of data and data source.

Type of Data

Data Source

Volume of Indonesia’s pepper exports to importing
countries

Trademap: https://www.trademap.org/Index.aspx

Gross domestic product (GDP) of Indonesia’s export
destination countries in year

World Bank: https://data.worldbank.org/indicator/NY.GDP.MKTP.CD

Indonesia’s GDP in year

World Bank: https://data.worldbank.org/indicator/NY.GDP.MKTP.CD

Economic distance between Indonesia and importing

Centre for Prospective Studies and International Information (CEPII):
https://www.cepii.fr/cepii/en/bdd_modele/bdd_modele_item.asp?id=6

country j in year

Real exchange rate between Indonesia (i) and importing
country (j) in year

World Bank: https://data.worldbank.org/indicator/PA.NUS.FCRF

Coverage ratio of Non-Tariff Measures (NTMs) on pepper
products in year

World Trade Organization : World Trade Organization—Integrated Trade
Intelligence Portal—Home page

Indonesia’s pepper export price to destination countries in
year

Trademap: https://www.trademap.org/Index.aspx

Revealed Comparative Advantage (RCA)

Trademap: https://www.trademap.org/Index.aspx

2.2. Data Analysis

The geographical analysis is based on an examina-
tion of global supply and demand conditions, conducted
by assessing trade flows at each stage of the value chain.
One of the key contributions of Global Value Chain (GVC)
analysis is its ability to map shifts in the geographic

s137381 The analysis of trade

scope of global industrie
flows in this study employs the gravity model. This
model is used to examine international trade patterns,
identify the factors influencing trade flows, and formu-
late trade-related policy recommendations. The grav-
ity model was first introduced by Leibenstein and Tin-
bergen 39 to explain international trade flows between
countries. It has since been widely applied in empirical
trade studies due to its simplicity and strong explana-
tory power. Frankel (1997) highlights three main rea-
sons for its widespread use: robust empirical perfor-

mance, improved theoretical foundations, and renewed
interest among economists in the geography of trade,
which has strengthened the model’s relevance in trade
analysis.

The basic structure of the gravity model is as fol-

lows:

Ti]' = Yi * Yj/Dij (1)

Description:

T;—Bilateral trade flow between country i and
country j;
Y; and Y; —National income of countries i and j, respec-
tively, measured in terms of GDP;
Dj; —Distance between the capital cities of country i and
country j (in kilometers).

The analysis of trade flows is conducted using the
gravity model, which is specified by the following equa-
tion:

Xijt :Bl lI‘l(GDPNTi]’t) + [32 ln(GDPINi,-t) + [33 ln(DISTi,-t) + B4 11’1(ERijt)

+ B51/CRNTMjt + B In(PEXjjt) 4+ B71/RCAyt + cije + €t

Description:
Xijt = Indonesia’s pepper exports from coun-
try I to importing country j in year t. Re-
flects Indonesia’s export performance in the
Global Pepper Value Chain across various ge-
ographic markets.
GDPNTj = GDP of the export destination country in

year t. Proxy for market size and demand

(2)

in importing countries, which is estimated to

have a positive effect on exports.

GDPINj; = GDP of Indonesia in year t. Represents
Indonesia’s pepper production capacity and
supply in the upstream value chain.

DISTj; = Economic distance between Indonesia (i)

and importing country j in year t. Depicts

trade costs and geographic barriers, which
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are expected to negatively impact exports.
ERjjc = Real exchange rate bbetween Indonesia (i)
and importing country j in year t. Measuring
the price competitiveness of Indonesian pep-
per in the international market.
CRNTMj; = Coverage ratio of Non-Tariff Measures
(NTMs) applied to pepper products in year
t. Indicates the level of non-tariff barriers
in importing countries that could potentially
limit Indonesian pepper exports.
PEXij =Indonesia’s pepper export price to destina-
tion country j in year t (US$/kg). This vari-
able is used as a control variable to accom-
modate variations in nominal prices across
countries and time.
RCA = Revealed Comparative Advantage. Measur-
ing Indonesia’s comparative advantage and
competitive position in the global pepper
trade.
ijt = Individual effect or fixed effect for entity i.
Eijt = Error term.
Coverage ratio analysis of Non-Tariff Measures
(NTMs) using the following formula:

cijt:..[mtvkt)

Ve (3)

]xlOO

Dyt = Dummy variable indicating the presence or ab-
sence of one or more non-tariff measures applied

to product k in year t,

Cijr = Coverage ratio of exporter i to importer j in year ¢
(%).
Vie = Value of product k accumulated over the total

quantity imported in year t.

The performance of the proposed model is evalu-
ated using the coefficient of determination (R?). R? mea-
sures the proportion of variance in the dependent vari-
able that can be explained by the independent variables
in the model.

Mathematically, R? is defined as:

R =1 Y0 - 9%/ - 9]

(4)

where:
y;: observed (actual) value;
¥;: predicted value generated by the model;

y: mean of the observed values;

n: number of observations.

The numerator %(y; - §;)* represents the Sum of
Squared Errors (SSE), while the denominator X(y;- y)?
represents the Total Sum of Squares (SST). The value of
R? ranges between 0 and 1. A value closer to 1 indicates
that the model has a higher explanatory power and bet-
ter performance in explaining the variability of the de-

pendent variable.

3. Results and Discussion

3.1. Geographical Distribution of Value-
Creation Activities in the Global Pep-
per Chain

The geographic scope of the Global Value Chain
(GVC) for pepper illustrates how production, processing,
distribution, and consumption activities are dispersed
across countries and regions. Pepper is one of the most
strategic spice commodities, supported by an extensive
global trade network and high demand from the food,
pharmaceutical, and cosmetics industries.

The GVC analytical framework proposed by Gereffi
and Fernandez-Stark[384% includes the upstream stage,
which encompasses primary production activities that
form the basis for value creation along the commodity
chain. For pepper, these activities are concentrated in
tropical countries with optimal agroclimatic conditions,
such as temperature, humidity, and soil quality that sup-
port pepper cultivation. Globally, pepper production is
relatively concentrated in developing countries in Asia,
Africa, and Latin America (see Figure 1).

According to FAO 1], Vietnam is the world’s largest
producer, with a production volume of 257,427.1 t, al-
most double that of Brazil. This second-largest pro-
ducer has a production volume of 126,548.0 t. Other
producers include Burkina Faso (73,836.2 t), Indone-
sia (70,169.0 t), India (65,739.6 t), Iraq (48,584.6 t),
Sri Lanka (45,166.0 t), Malaysia (40,675.3 t), China
(34,131.2 t), Tajikistan (23,273.4 t), and Zimbabwe
(23,123.5 t). This data indicates a concentration of pri-
mary production in countries with favorable climatic
and soil conditions.

At the midstream stage, or advanced processing

245



Research on World Agricultural Economy | Volume 07 | Issue 03 | September 2026

and high-value-added activities, occur primarily in de-
veloped countries. Countries such as the United States,
Germany, the Netherlands, and several Western Eu-

ropean countries have sophisticated spice processing

oleoresin extraction, and modern packaging. This geo-
graphic pattern indicates a shift in value creation from
producing countries to developed countries with tech-
nological advantages, capital, and access to the global

industries, including sterilization, high-quality milling, market.
Jumlah produksi (ton) [ T
231235 2574271

4800 km

0 2400
|

Powered by Bing

@ Australian Bureau of Statistics, GeoNames, Microsoft, Navinfo, OpenPlaces, OpenStreetMap, Overture Maps Fundation, TomTom, Zenrin

Figure 1. Global Pepper Producers.

Source: Authors’ analysis based on Trade Map (2024).

In the downstream segment, global pepper con-
sumption is concentrated in countries with high per-
capita demand and advanced processed food indus-
tries. The United States, the United Kingdom, Japan,
Canada, the Netherlands, France, Germany, Saudi Arabia,
and Australia are the primary markets that absorb the
world’s pepper!”l. North America, Europe, and parts of
East Asia—particularly Japan— are centers of global de-
mand, where pepper is not only a household spice but
also a key ingredient in the food, beverage, pharmaceu-
tical, and cosmetics industries. The presence of multi-
national companies in these sectors further strengthens
the dominance of developed countries in controlling dis-
tribution networks, marketing channels, and branding
management.

This geographical distribution of activities high-
lights a spatial inequality in the creation and distribution
of value added. Producing countries, including Indonesia,
largely operate within low-value-added segments such

as cultivation and raw material supply, while import-
ing and processing countries dominate high-value activ-
ities, including advanced processing, product develop-
ment, international marketing, and brand management.
This pattern aligns with the smile curve in Global Value
Chains (GVCs), where the highest value creation occurs
in pre-production (e.g. design and technology) and post-
production stages (e.g., branding and global distribution),
while primary production generates relatively low value.

3.2. Geographical Distribution and Value
Capture of Indonesian Pepper in the
Global Value Chain

Indonesia remains one of the world’s largest
pepper producers, with major production centers in
Bangka Belitung, Lampung, West Kalimantan, and Su-
lawesi #1421, Pepper production is primarily carried out
by smallholder farmers who rely on traditional, inher-
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ited methods, resulting in relatively low productivity and
inconsistent commodity quality. This weakens Indone-
sia’s bargaining position in the global market due to its
limited ability to meet international quality standards.
This phenomenon aligns with Global Value Chain (GVC)
literature, which shows that developing countries are of-

ten trapped in primary commodity production without

the capacity for functional or technological upgrading.
The map of Indonesia’s geographic participation in the
peer GVC, as shown in Figure 2, shows key production
locations and global trade routes from upstream farmers
to industrial players in consuming countries, providing
the physical and economic context of Indonesia’s role in

the upstream value chain.

Figure 2. Geographical Scope of Indonesia’s Pepper in the Global Value Chain.

Source: Authors’ analysis based on Trade Map (2024).

Most of the global pepper value added is gener-
ated at the midstream and downstream stages, which
are dominated by multinational companies and devel-
oped countries. Activities such as sterilization, high-
quality milling, oleoresin extraction, spice formulation,
branded packaging, and global distribution are carried

out outside Indonesia. Vietnam serves as a strategic ex-

ample, as the majority of Indonesian pepper is exported
to Vietnam, further processed, and then resold to Europe
and the United States at significantly higher prices. This
trade flow pattern, detailed in Figure 3, illustrates the
stages of sorting, grading, and value-added processing,
illuminating how midstream and downstream processes

influence Indonesia’s ability to capture economic value.

Advanced
GVC Component Input & Post harvest & pmces;ing Distribution End User
Production basic processing

Value Adding Process Farming & Harvest

Drying

Sorting & Grading

Pepper form in
chain

Graded Whole
Pepper

Fresh Pepper
Berries

Farmer
GVC Actors smalholder farmers

Eksportir

Geographic scope

PRODUCING COUNTRY (INDONESIA)

* Soaking & washing
® Peeling/De-pulping
.
.

Cooperatives
local collector

¢ Grinding
e Ekspor e sterilization
* Shipping e Extraction
¢ Impor  « Branding
* Retail Packaging

* Packaged spices
* Pharma

Ground pepper, oleoresins, Branded
Spices Mixes

Bulk Whole
Pepper

Retailers
Supermarkets, Food Industries,
Pharmaceutical Companies &
End Consumers

Exporters, Transporters,
Importers, Sales Agents,
Processing Industry in
Importing Country

CONSUMING COUNTRIES (LEAD FIRMS)

Figure 3. Trade Flows Perspective on Indonesian Pepper Global Value Chain.

Source: Author’s analysis.
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The mapping of the global value chain (GVC) in Fig-
ure 3 provides a conceptual foundation for the trade
flow analysis using the gravity model. The geographic
scope illustrated in the chain represents the physical and
economic distance that pepper travels from upstream
smallholder farmers in Indonesia to downstream lead
firms in consuming countries. Furthermore, the value-
adding processes, such as sorting and grading, are criti-
cal for meeting the Non-Tariff Measures (NTM) imposed
by importing nations. By examining trade flows at each
stage from whole pepper to advanced derivatives like
oleoresins. This study utilizes the gravity model to iden-
tify the determinants that allow Indonesia to expand its
presence across the global industry scope.

At the global distribution stage, Indonesia’s posi-
tion as a price taker becomes increasingly apparent.
Flexibility to influence international prices is limited,
while high-value-added products, such as branded pep-
per powder, oleoresin extracts for the pharmaceutical in-
dustry, and functional spices, are still produced domes-
tically in small quantities. Indonesia’s pepper trade pat-
tern exhibits a combination of South-South and North-
South trends, with the majority of exports directed to
developing countries such as Vietnam, India, and China,
which not only act as consumers but also serve as pro-
cessing and re-export hubs. Final consumption remains
dominated by developed markets, such as the United
States and EU Member States, underscoring Indonesia’s
strong strategic position in terms of production quantity
but weaknesses in technology, innovation, and branding.

In the context of GVC upgrading, Indonesia’s partic-
ipation is limited primarily to process upgrading and has
not yet achieved significant functional upgrading. Do-
mestic initiatives, such as the development of ground
pepper and small-scale branded products, are emerging,
but their contribution to national export performance re-
mains marginal. To increase its role and add value in the
global supply chain, Indonesia needs to strengthen its ca-
pacity in sterilization, milling, and oleoresin extraction
technologies, as well as the development of high-value
processed products in functional foods and pharmaceu-
ticals. Furthermore, strengthening quality certification
systems (ISO, HACCP, organic), protecting geographical
indications, and developing national pepper brands can

enhance competitiveness and expand control over high-
value segments of the global value chain.

Participation in GVCs does not automatically im-
prove the welfare of producing countries without a com-
prehensive upgrading strategy. Therefore, Indonesia’s
primary challenge is not simply to expand its involve-
ment in the global value chain, but to transform its role
from a mere supplier of raw materials to a producer and
owner of value-added products. This transformation is
crucial to reducing dependence on volatile raw commod-
ity markets. The structure of Indonesia’s pepper GVC is
primarily characterized by a South-South trade pattern,
with primary exports to developing countries. However,
North-South elements remain present, as final consump-
tion occurs in developed markets, as reflected in Figures
2 and 3.

3.3. Factors Determining Indonesia’s Pep-
per Trade Flows

Analyzing these factors within the GVC framework
enables an assessment of how international trade poli-
cies, particularly non-tariff measures such as quality
standards, SPS/TBT requirements, and traceability sys-
tems, shape the flow of Indonesia’s pepper trade. In-
donesia is an example of a developing country and a pro-
ducer of raw materials. The results of the model selec-
tion test show a p-value of 0.000 for the Chow Test, 0.040
for the Hausman Test, and 0.002 for the LM Test. These
results indicate that the Fixed Effect model is more ap-
propriate than the Common Effect and Random Effect
models. The Breusch-Pagan test analysis to determine
the effects in the Fixed Effect model shows a p-value of
0.002 for the individual effect and 0.515 for the time ef-
fect. This indicates that correlations between countries
have a significant influence on the dependent variable,
while variations between years are significant. Thus, the
Fixed Effect model with individual effects was selected
as the final model. This indicates that differences in fixed
characteristics between countries are the main factor in-
fluencing the analysis results. The estimation results are
presented in Table 2.

The panel regression demonstrates strong overall
performance, as evidenced by the goodness-of-fit indi-

cators. The model yields a statistically significant F-
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statistic probability and an R-squared value of 0.853.
The results further indicate that, out of the seven inde-
pendent variables included in the model, all are statisti-
cally significant at the 1%, 5%, or 10% levels, except for

the export price variable. This suggests that price fluctu-
ations did not directly influence Indonesia’s pepper ex-
port volume during the study period.

With the ¢; values presented in Table 3.

Table 2. Estimation of Indonesia’s Pepper Export Flow Model to Major Destination Countries.

Variable Coefficient t-Stat Prob.
GDP of destination country 1.5199 x 107** 2.285 0.033
Indonesia’s GDP -1.5211x 107** -2.286 0.033
Economic distance 1.5212E x 107** 2.285 0.033
Exchane rate -2.9620E x 10%* -2.076 0.050
Non-Tariff Measure Coverage Ratio (CR NTM) -3.5710x 103*** -5.620 0.000
Export Price 2.2374x 103 1.412 0.173
Revealed Comparative Advantage (RCA) 1.2306x 103%+* 8.756 0.000
Weighted Statistics
R-squared 0.853
Adjusted R-squared 0.714
F-statistic (p-value) 17.476*** (0.000)
Source: Authors developed.
Note: ***) significant at the 1% level; **) significant at the 5% level.
Table 3. ¢; Values.
Country Ci Country Ci
Netherlands -141,712,187.1 Germany -141,519,759.3
China -129,852,362.9 Korea -129,881,216
France -141,994,636.5 Malaysia -107,168,175.1
Hong Kong -133,434,746.7 Singapore -102,915,218.5
India -129,112,415.6 United arab emirate -138,637,226.7
Italy -135,048,294 USA -146,957,267.6
Japan -131,331,407.9 Vietnam -121,476,913

Source: Author’s computation.

Within the Global Pepper Value Chain (GVC) frame-
work, empirical results indicate that the GDP of desti-
nation countries has a positive and significant effect at
the 5% level on Indonesian pepper exports. This finding
suggests that economic growth in importing countries
strengthens final demand in the global value chain, both
through increased household consumption and demand
for the food processing industry. Consistent with Yarase-
vika et al.[*3] and Tresliyana Suryana et al.[*4, increased
purchasing power in destination countries expands op-
portunities for Indonesia’s integration into the pepper
GVC, particularly in markets with more established de-
mand and higher added value.

Conversely, Indonesia’s GDP has a negative and sig-
nificant effect at the 5% level, reflecting the pressure of
domestic demand on export supply. From a GVC per-
spective, this finding suggests that domestic economic
growth has not been fully accompanied by sufficient ex-
pansion of production capacity to simultaneously sup-
port domestic consumption and exports. As a result,

some pepper supply is absorbed by the domestic mar-
ket, limiting Indonesia’s involvement in the global pep-
per value chain. This finding is consistent with Yarase-
vika et al.[*3],

The geographical dimension of the GVC is reflected
in the positive and significant effect of economic distance
at the 5% level. These results indicate that geographi-
cally more distant markets actually offer greater export
opportunities for Indonesian pepper. In the context of
the global value chain, this suggests that these countries
have a high dependence on imports, limited domestic
substitution, or specific preferences for Indonesian pep-
per. This finding supports Xing et al’s (2023) argument
that geographical distance is not always a barrier when
a product has characteristics that match the needs of the
target market.

Furthermore, the real exchange rate (IDR/USD) in
2022 showed a negative and significant effect at the 10%
level, confirming that exchange rate appreciation weak-
ens the competitiveness of Indonesian pepper in the
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GVC. Relative price increases in international markets re-
duce Indonesia’s ability to compete with other exporting
countries. Exchange rate stability is crucial for maintain-
ing Indonesia’s continued participation in the global pep-
per value chain, in line with Yarasevika et al. (431 Azzahra
etal.[*”], and Rosi et al.[*0],

The CR NTM variable, as a proxy for non-tariff mea-
sures from importing countries, showed a negative and
highly significant effect at the 1% level. This indicates
that non-tariff measures act as a primary filtering mech-
anism in the pepper GVC, limiting market access for ex-
porting countries. Technical regulations, quality stan-
dards, and sanitary and phytosanitary requirements sig-
nificantly reduce the geographic reach of Indonesian pep-
per exports. These barriers also provide opportunities to
improve sustainability and circularity in the production
process. By adapting pepper production and processing
practices to environmental standards, utilizing waste into
valuable products, and implementing resource efficiency,
Indonesian producers can not only meet NTM require-
ments but also increase the added value of their products
in the global market, in line with the principles of a cir-
cular economy in biowaste management['8l and techni-

cal economic optimization [18l,

This finding aligns with
Nasution 47! and Tresliyana Suryana et al. [**], who stated
that non-tariff barriers (NTMs) are a major structural con-
straint in global agricultural commodity trade.

Revealed Comparative Advantage (RCA) has a pos-
itive and significant effect at the 1% level, indicating
that comparative advantage is the main foundation of In-
donesia’s competitiveness in the global pepper GVC. The
high RCA reflects Indonesia’s production efficiency and
specialization in pepper, which directly strengthens the
country’s ability to maintain and expand market share
across geographicregions. These findings are supported
by the findings of Rustiadini and Novianti[*®! and Tres-
liyana Suryana et al.[*4], who emphasize the central role
of comparative advantage in deepening export integra-
tion into global value chains.

4. Conclusions

This study confirms that Indonesia’s position in the
global pepper value chain (GVC) has not shifted from its

role as a raw material supplier. Based on the previous
discussion, all of the study’s main hypotheses are con-
firmed. The hypothesis regarding the positive influence
of trading partner economic strength and comparative
advantage is empirically proven. Non-tariff measures
and currency appreciation are proven to be valid factors
inhibiting exports in the gravity model used. However,
price does not have a significant impact, indicating that
the global pepper market has shifted from price compe-
tition to standards and quality-based competition. In-
donesia’s inability to move up to high-value-added activ-
ities is not simply a capital issue, but rather a result of
a disconnect between local farmers’ quality standards
and increasingly stringent international regulatory ex-
pectations. Large export volumes without integrated
processing technology actually strengthen Indonesia’s
dependence on middlemen countries that dominate the
standardization process. Without a structural transfor-
mation that transforms pepper into an industrial prod-
uct, Indonesia will remain in a low-margin position de-
spite its natural comparative advantage. Strengthen-
ing advanced standardization infrastructure at the lo-
cal level is necessary to overcome non-tariff measures,
and conducting more aggressive trade diplomacy to en-
sure the harmonization of international standards is also
crucial. As a developing country, synergy is necessary
to enhance technical processing capacity and secure po-
litical support in trade negotiations, ensuring it is not
merely a supplier of cheap raw materials in the global
value chain. Further research is recommended to map
the shift in pepper processing centers in Southeast Asia,
identifying opportunities for regional (intra-ASEAN) col-
laboration to address technological dominance from de-
veloped countries. Despite its comprehensive approach,
this study is limited by the use of aggregate pepper ex-
portdata due to the lack of long-term disaggregated time
series at the national level. Although white and black
pepper occupy distinct niches within the global value
chain (GVC), data constraints necessitated a unified anal-
ysis to maintain the statistical robustness of the gravity
model. Consequently, the findings reflect general trade
patterns rather than variety-specific dynamics. Future
research using more granular data is recommended to
explore the unique competitive advantages of each vari-
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