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Abstract

Agriculture is the primary sector sustaining the Indonesian economy. However, appropriate
policies are also required to support the service sector. Therefore, this study aims to
analyze two central policies: the impact of trade openness and the role of the service
sector on agriculture and agro-industry in Indonesia. A Computable General Equilibrium
(CGE) model with 2016 input-output tables cover 141 regions and 65 sectors based on the
Global Trade Analysis Project (GTAP) Version 10 database. The results show that trade
openness in the services sector significantly improves the performance and quality of
service provision. The improved performance of the services sector will, in turn, encourage
increased production in the agricultural and agro-industrial sectors, which rely heavily on
service inputs in the production process. This suggests that trade openness in the services
sector is important to sustain the performance of the agricultural sector.

Keywords: trade on services; computable general equilibrium (CGE) model; international
trade; agricultural and agroindustry

1. Introduction

The agricultural sector is an important pillar in the Indonesian economy, not only as the
primary source of employment for a large proportion of the population but also as a driver
of improved social welfare (Sayifullah & Emmalian, 2018; Siregar et al., 2024). Despite
ongoing industrialization, Indonesia is still classified as an agrarian country, indicating
that its overall development depends heavily on agriculture (Kusumaningrum, 2019). For
Indonesia, which has a large population, the agricultural sector has a strategic and diverse
role in ensuring national food security and nutrition (Mukhlis & Gurcam, 2022) while
contributing to poverty alleviation (Sulistyowati & Yuliyadi, 2019). Therefore, agriculture
is an inseparable component of economic stability, growth, and development.

The agricultural sector plays a strategic role in the Indonesian economy, not only
as a major contributor to the Gross Domestic Product (GDP) but also as a provider of
employment and a pillar of national food security. By 2023, the agricultural sector will
contribute around 13.7% to the total national GDP while absorbing around 30% of the total

Economies 2025, 13, 199

https:/ /doi.org/10.3390/economies13070199


https://doi.org/10.3390/economies13070199
https://doi.org/10.3390/economies13070199
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/economies
https://www.mdpi.com
https://orcid.org/0000-0002-8384-406X
https://orcid.org/0000-0002-8146-3087
https://orcid.org/0000-0001-6148-9717
https://doi.org/10.3390/economies13070199
https://www.mdpi.com/article/10.3390/economies13070199?type=check_update&version=1

Economies 2025, 13, 199

20f 18

Indonesian workforce (Statistics Indonesia, 2025). This significance is further reinforced
by the latest data in the first quarter of 2025, where the agricultural sector’s contribution
to GDP by the business sector was recorded at 10.52%, the highest figure in the history
of national statistics (Statistics Indonesia, 2025). This increase reflects the effectiveness
of policies that support domestic production while affirming the role of agriculture as
the sector with the highest labor absorption rate, at 28.54% of the national labor force.
These findings suggest that the agricultural sector remains an important foundation for
Indonesia’s economic and social stability.

According to the Ministry of Agriculture (2022), the agricultural sector has compara-
tive and competitive advantages in producing high-value commodities in high demand in
international markets and as raw materials for domestic industries. In international trade,
Indonesia’s agricultural exports have a significant global performance, especially in planta-
tion commodities (e.g., palm oil, cocoa, coffee, tea, etc.). In 2022, Indonesia’s agricultural
exports reached USD 51,842.11 million, an increase of 5.39% compared to the previous year
(UN Comtrade, 2024). In the same year, Indonesia exported USD 9801.76 million worth of
agricultural products to China, making it the top export destination with a share of 18.91%,
followed by India (11.35%) and the United States (11.33%) (UN Comtrade, 2024). This
underscores the strategic role of agriculture in the Indonesian economy, which must be
aligned with national development priorities. One of the eight main missions of Nawacita
focuses on advancing downstream industries and industrialization to drive domestic value-
added creation (Bappenas, 2024). The agricultural sector needs to boost production and
productivity to fulfill the food supply and supply raw materials for industry. Increasing the
production and productivity of the agricultural sector cannot be separated from the role
of the service sector. Servicification has emerged as a key strategy to improve agricultural
productivity and global competitiveness (Widodo, 2020).

The services sector can function as a direct lever through its contribution to national
output or as an indirect catalyst through second-order productivity effects in the agricultural
sector (Khanna, 2016). Due to the inter-sectoral causality effect, the agricultural sector can
be optimized by leveraging the services sector (Tekilu et al., 2018; Degu, 2019). Prasetyo
et al. (2023) highlighted countries such as Japan, the United States, and Australia, calling
for increased service provision in logistics, certification, and technical support to fulfill
country-specific market regulations. The services sector not only facilitates more efficient
trade relations such as transport services (sea, air, and land), logistics and supply chain,
distribution services, financial services, and telecommunication services but also ensures
that Indonesian products can compete in highly regulated markets, which will ultimately
benefit exporters and consumers. Research and Development (R&D) services that provide
services for certification of agricultural products have an important role to play.

Several previous studies suggest that global certification requirements for sustain-
ability, sanitary and phytosanitary (SPS) requirements, and Technical Barriers to Trade
(TBT), including packaging and labeling of agricultural products, are significant barriers for
agricultural producers, increasing trade costs (Makita, 2016; Lee et al., 2020; Y. Chen et al.,
2024). The use of digital technologies generated by the R&D services sector drives efficiency
and productivity in the agricultural sector, such as using soil and weather sensors. Soil
and weather sensors allow farmers and agricultural practitioners to monitor and collect
real-time data on environmental conditions at the farming site. The data obtained from
these sensors can provide deep insights into soil moisture levels, pH, nutrients, air tempera-
ture, air humidity, rainfall, and wind speed. With this accurate and continuous monitoring,
farmers can make more intelligent and timely decisions in crop growth management. Given
the role of the service sector in improving the performance of the agricultural sector, the
availability of service sector services at competitive prices is essential.
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Referring to the term servicification by Elms and Low (2013), “The large proportion
of services inputs used in manufacturing production is described as ‘servicification of
manufacturing,” servicification in this study will be used in the context of services used
as inputs to the agricultural and agroindustry sector. The increasing role of services in
the agricultural sector is inseparable from the availability of services at competitive prices.
Based on the latest Input-output Indonesia, most service sectors have limited availability
(excess demand), such as telecommunication services, computer and information consult-
ing services, financial and bank services, insurance services, other financial institution
services, scientific and technical professional services, rental and business support services.
One strategy to improve services is to increase the degree of openness to foreign service
providers. Based on the OECD (2022), the degree of openness of Indonesia’s service sector
is very restrictive compared to neighboring countries. The average restriction of Indonesia’s
service sector is 0.40, Thailand 0.38, Malaysia and Vietnam 0.31. Indonesia’s service sector
trade restriction index is higher than the ASEAN-5 group average of 0.323.

Meanwhile, this condition is very ironic considering that Indonesia has 20 trade
cooperation agreements in the services sector, including the WTO, ASEAN, ASEAN + 1,
Japan, Chile (ratification process), EFTA, AANZFTA, RCEP, Korea, and UAE. At the same
time, those in the negotiation process are 10 (ASEAN India FTA, European Union, ASEAN
Canada FTA, ASEAN China FTA, Eurasian Economic Union (EAEU), Turkiye, Canada,
Mercosur, Peru, GCC) and 1 in the exploration process, namely ASEAN-EU. Indonesia’s
various trade partnerships in the services sector can be utilized to increase the availability of
Indonesia’s services sector, which experiences excess demand. The utilization of Indonesia’s
service sector trade openness is predicted to increase the production and productivity of
the service sector, which will impact the agricultural sector. So far, previous studies
have focused more on the impact of service sector openness on increasing service sector
productivity (Fu et al., 2023), economic growth (Matto et al., 2007; Papaioannou, 2018)
and the manufacturing sector (servicification) (Peng et al., 2022; Taguchi & Lar, 2024;
Defever et al., 2022; Hing & Thangavelu, 2023). In the case of Indonesia, research on the
impact of service sector openness on the manufacturing sector (Hing & Thangavelu, 2023).
Thangavelu et al. (2018), using a gravity model, found that liberalization of Indonesia’s
services sector would reduce trade costs by 26% (percentage of import value). The novelty
of this study is that first, it assesses the impact of services trade openness on Indonesia’s
agricultural sector and macroeconomy.

Sheperd and Marel (2010) highlight the difficulty of quantifying the impact of poli-
cies on trade in services due to the rarity of transparent ad valorem measures, such as
tariffs. They used the trade cost approach to calculate the restriction index in the services
sector, reflecting the significant regulatory barriers present. Widyastutik (2016) analyzed
Indonesia’s maritime transport services, focusing on regulatory challenges and infrastruc-
ture bottlenecks. Widyastutik (2020) applied this methodology to air transport services,
identifying key barriers like air service agreements and air traffic regulations, and offering
recommendations to improve Indonesia’s global competitiveness. This study measures
trade openness by reducing barriers using the OECD STRI Simulator, a tool also used
by Aboushady (2022) and Khachaturian and Riker (2017) to assess non-tariff barriers in
services. Additionally, it introduces a general equilibrium model by linking the Global
Trade Analysis Project (GTAP) model with the Computable General Equilibrium (CGE)
model, providing a more comprehensive analysis than previous partial equilibrium models
and allowing a detailed evaluation of how trade liberalization and servicification impact
Indonesia’s economy.

Using a general equilibrium model aligns with the idea that the interaction between
economic actors is complex and challenging to understand with a partial equilibrium
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model, so using CGE is considered more appropriate. This general equilibrium approach
can analyze the market and interact with each other, involving macroeconomic variables
and sectors that must be analyzed together. The CGE model includes the possibility of
substitution between factors of production. Thus, if there is a change in the relative price
of a factor of production, producers will change the composition of the use of factors of
production towards factors of production that are relatively cheaper. The GTAP model
includes global transport and investment mobility to explain the impact of policies between
countries. The impact of trade openness captured in the GTAP model will affect the relative
price of exports and imports. The change in the relative price of exports and imports will
be used as a variable to shock in the CGE model.

2. Methodology
2.1. Data

This study applies the linking model between GTAP and CGE to measure the impacts
of liberalization and the increasing role of servicification on the agricultural sector in
Indonesia. The GTAP model version 10 used in this study consists of 141 regions and
65 sectors (Licensed to the Department of Economics, FEM IPB, Multiple Academic User
License No. 9.0-2043). The data in GTAP version 10 are derived from input—output tables
with reference years 2004, 2007, 2011, and 2014. Meanwhile, the CGE model in this study
uses the 2016 input—output table published by Statistics Indonesia in 2020, which includes
185 sectors. For regional aggregation, this study will use data aggregating Indonesia and
partner countries involved in the services trade cooperation, including countries in the
Australia-Indonesia Comprehensive Economic Partnership Agreement (IA-CEPA) and the
Regional Comprehensive Economic Partnership (RCEP). These countries are (1) Japan,
(2) South Korea, (3) New Zealand, (4) the People’s Republic of China, (5) Malaysia, and
(6) Thailand.

This study analyzes the liberalization and the impact of the increased role of services
in the agricultural sector, which is expected to be achieved through diplomacy and services
trade negotiations. One of the primary data sources used is the Services Trade Restric-
tiveness Index (STRI). The STRI is a measure that refers to discriminatory policies and
regulations in the services trade. Quantitative restrictions refer to limitations on the number
of providers, particularly those related to minimum requirements in licensing processes
for professionals, as well as the absence of regulation in line with equitable access to do-
mestic and foreign services sectors. These regulations may be applied to specific sectors
or the entire sector, such as policies on the minimum percentage of domestic workers in
foreign-owned companies. The level of restriction varies significantly between developed
and developing countries. STRI simulations allow policymakers and experts to explore the
impacts of changes in trade policy on the services sector in detail for each action and to
compare a specific country with selected other countries in particular sectors.

The National CGE Model will be employed to capture more specific impacts on various
sectors of the Indonesian economy. The National CGE model used in this study is based on
the ORANI-F model (Horridge, 2003) and INDOF (Oktaviani, 2000). The input-output (10)
table utilized in the national CGE model is Indonesia’s 2016 1O table. The results of trade
openness simulations from the GTAP model, which yield changes in export and import
prices, will serve as inputs for simulations in the National CGE model (linking the GTAP
model with the National CGE model).

2.2. Research Methods

To analyze the impact of liberalization and the increasing role of services (servicifica-
tion) on the agricultural sector in Indonesia, the General Equilibrium model of the Global
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Trade Analysis Project (GTAP) is employed. The Global Trade Analysis Project (GTAP) is a
multi-country and multi-sector computable general equilibrium (CGE) model used to eval-
uate the impact of trade policy changes (Hertel & Tsigas, 1997). Hertel (2012) asserts that
the general equilibrium model integrates microeconomic and macroeconomic factors. The
structural Computable General Equilibrium (CGE) model is built upon the foundations of
economic theory (microeconomics), where the behavior of economic agents is specified and
detailed in the form of behavioral equations. The CGE model also facilitates the depiction
of interactions between agents within a country/region and between countries/regions,
allowing for a comprehensive analysis of the economic impacts across sectors and regions.

The Global Trade Analysis Project (GTAP) model provides a robust multi-regional,
multi-sectoral CGE framework for assessing the economic consequences of trade policy
changes, especially within the agricultural sector (Hertel & Tsigas, 1997). Each GTAP
“region” represents a national economy comprising a nested production structure, a single
representative household, government, and investment behavior. Production structures
rely on primary factors (land, labor, capital, and natural resources) and follow multi-
stage processes.

Trade linkages across regions are formalized for goods and services, including cross-
border financial intermediation and associated global transport demands. The model
assumes constant elasticity of substitution (CES) in aggregating primary factors, which are
combined with intermediate goods using a fixed-coefficient Leontief structure. While substi-
tution is restricted among intermediate goods and between intermediates and value-added,
the model permits differentiation between domestic and foreign sources of intermediates
based on the Armington assumption of imperfect substitutability (Armington, 1969).

Intra-regional mobility is allowed for capital and labor, facilitating reallocation across
sectors, whereas inter-regional mobility is constrained in the short run. Employment levels
are held constant within regions, and labor market equilibrium is maintained via wage rate
adjustments. Meanwhile, final demand allocation is governed by a regional representative
who distributes income from factor earnings and net taxes across private consumption,
savings, and public expenditure. The model uses a Cobb—Douglas specification for gov-
ernment demand and a constant difference in elasticity (CDE) functional form for private
household preferences. While physical capital does not move internationally in the short
run, long-term inter-regional investment flows are possible through savings reallocations,
enabling global capital market integration over time.

In the GTAP model, the Armington elasticity captures how easily consumers or
producers substitute domestic goods for imported (or inter-origin) goods when relative
prices change. One of the GTAP model’s assumptions is that imported and domestic
goods are not perfect substitutes (different even if they are of the same type, e.g., local vs.
imported rice). Consumers/economic actors differentiate goods based on their country of
origin. Therefore, the Armington elasticity can be used to measure sensitivity, specifically
the sensitivity of demand to changes in the relative price between domestic and imported
goods. In detail, Armington elasticity serves to (a) measure how responsive import demand
is to changes in relative prices, (b) determine the magnitude of changes in consumption
patterns or production inputs due to changes in tariffs, subsidies, or trade barriers. (3) In
simulations, the higher the Armington elasticity value, the more sensitive consumers are to
prices, meaning that they are more likely to switch to imported goods if domestic prices
rise. A previous study employing the agricultural sector of the GTAP was conducted by
Rifin et al. (2020) and CGE about impact of biodiesel policy was conducted by Sahara et al.
(2022). On the other hand, Nugroho et al. (2021) using GTAP Recursive Dynamic and the
Indonesia family life survey (IFLS) accessing impact trade war on poverty in Indonesia
periode 2018-2020.
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In this study, the potential impact of trade liberalization and the increased role of the
services sector in agriculture servicification will be analyzed via a steps approach, covering
(i) estimating the magnitude of services trade barrier reductions and (ii) linking of the
GTAP model and national CGE model. A previous study employing the linking of the
GTAP and CGE models was conducted by Zhang and Diao (2020) to measure and analyze
the impacts of economic structural changes on the agricultural sector. Similarly, Delzeit
et al. (2020) used the linking model to analyze and measure economic policies, particularly
in addressing complex global issues affecting economic growth. Based on prior studies,
the linking model between CGE and sectoral models can capture the complex interactions
between sectors and countries, offering more detailed insights into the analysis of specific
sectors. Therefore, applying the linking model between GTAP and CGE is highly relevant
in this study to measure and identify the impacts of trade liberalization and the increasing
role of servicification on Indonesia’s agricultural sector.

Accurately measuring the restrictiveness of non-tariff measures (NTMs) in service
sectors remains a significant methodological challenge, primarily due to the lack of compre-
hensive and reliable data on bilateral services trade flow and regulatory measures. While
most of the studies estimating ad valorem equivalents (AVEs) of regulatory trade barri-
ers used a quantity-based approach with augmented gravity models, this study adopted
Fontagne et al. (2016) and Benz and Jaax (2022) by utilizing OECD Services Trade Restric-
tiveness Index (STRI) data. Further improvements are made to capture the existing schedule
of commitments of Indonesia and its CEPA partners. Therefore, the trade liberalization
scenario in this study is reflected by reducing trade barriers based on a specific schedule of
commitments (SoC) using the OECD STRI Simulator. Several researchers have utilized the
STRI simulator approach to measure trade barriers in the services sector, including studies
conducted by Aboushady (2022) and Khachaturian and Riker (2017). In this context, the
OECD STRI simulator addresses the challenges of quantifying regulatory measures in the
services trade. This study phase will assess Indonesia’s level of commitment in various
trade negotiation fora, explicitly referring to the RCEP and IACEPA scenarios. The underly-
ing rationale of the CEPA selection is that RCEP and IACEPA modalities are considered the
most progressive regarding liberalization commitments. Through this analysis, the study
aims to gauge Indonesia’s progress and engagement in liberalizing services trade under
these agreements.

To measure the impact of services trade liberalization on the increased role of services
in the agricultural services sector, the next step is to estimate the magnitude of the shock,
which is the change in the value of Indonesia’s services trade, both exports and imports.
The model specification used is

In(SI);, = &+ B1STRI;, + Y 7xGing + € (1)
k

This equation indicates that services imports are influenced by regulations represented
by the STRI and other indicators as determinants of trade, which are represented as control
variables. The trade determinants in this model are based on gravity model indicators
such as the size of the economy, population, and other indicators like exchange rates. The
subscript i represents the services trade sector, the subscript r represents countries, and k is
the index for trade determinants. The coefficient on the STRI is interpreted as the elasticity
of trade. In other words, it represents the percentage change in trade value due to changes
in trade barriers as represented by the STRI (binding overhang). The magnitude of the
changes in Indonesia’s services imports and exports will be used as shocks in the national
CGE model.
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A linking model between GTAP and CGE will be employed to analyze the potential
impacts of trade liberalization and the increasing role of services in agriculture. In the
global computable general equilibrium (CGE) framework, trade liberalization is modeled
by implementing service barrier reductions in respective countries. This exercise yields a
counterfactual global equilibrium reflected by changing world prices and adjusted service
barrier structures in Indonesia and partner countries. The changes in world prices are
then treated as exogenous shocks within the national CGE model. Using a “small country”
assumption, producers and consumers will adjust to changes in import and export prices.
Import demand will increase as the import prices become more competitive and export
supply contracts due to rising export prices, and vice versa. This approach of linking
global and national models to analyze trade liberalization effects is also established in the
literature, with applications by Huff et al. (1995) and Oktaviani (2000).

The reduction in trade barriers represents trade liberalization. The tool used to cal-
culate the reduction in trade barriers is the OECD STRI Simulator. Using the OECD STRI
Simulator helps address the challenge of measuring tariff levels in services trade. At this
stage, the extent of Indonesia’s commitment to various services trade negotiation forums
(referring to RCEP and IACEPA scenarios) will be assessed by reducing services trade barri-
ers. This study will apply three scenarios to analyze trade openness and the servicification
of the services sector within Indonesia’s agricultural sector. The simulation scenarios are
as follows:

1.  Simulation 1: Indonesia’s trade openness in services.

2. Simulation 2: A combination of trade openness in services and increased productivity
within the services sector.

3.  Simulation 3: A combination of trade openness in services, increased productivity in
the services sector, and enhanced services sector involvement in agriculture.

3. Results

3.1. The Impact of Trade Openness and Increased Role of Servification Towards
Macroeconomic Indicators

The impact of trade openness and the role of services on the agricultural sector is
related to the transmission shown through direct and indirect service sector linkages and
forward and backward linkages with the agricultural and agroindustry sectors. The open-
ness variable and the increasing role of services further affect the output sector (agriculture
and agroindustry). Further, it affects macroeconomic variables such as Gross Domestic
Product (GDP), Consumption, Investment, Export, Inflation, and Balance of Trade/GDP.
Based on the latest input-output (IO) data published by BPS in 2016, the following is an
overview of the direct and indirect forward and backward linkages of the services sector to
the agricultural sector (six groups, namely food crops, horticulture, plantations, forestry,
fisheries, and livestock) and agroindustry (namely the agroindustry of livestock, horticul-
ture, food crops, plantations, forestry, animal and vegetable oils, and other agroindustries).

Backward Direct and Indirect Linkages (KLTLB) show how an increase in final demand
in the services sector will affect its upstream sectors, especially those in the agriculture
sector. Based on its aggregate value, food and beverage services have the most considerable
KLTB value in the agricultural sector. The KLTB value is 0.3171, which means that if there
is an increase in final demand of Rp 1,000,000 in the food and beverage services sector, the
service sector requires additional inputs from the agricultural sector of Rp 317,100. The
total value of input requirements is Rp 92,400 from the food crop sector, Rp 51,900 from
the horticulture sector, Rp 38,900 from the plantation sector, Rp 62,500 from the livestock
sector, Rp 900 from the forestry sector, and Rp 70,300 from the fisheries sector. The sectors
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with the largest KTLB in agriculture are sea transport, agriculture, forestry, aquaculture, air,
river, lake, and ferry.

Based on its aggregate value, food and beverage services again have the most consid-
erable KLTB value in the agricultural sector. The KLTB value is 0.2554, which means that if
there is an increase in final demand of Rp 1,000,000 in the food and beverage services sector,
the service sector requires additional inputs from the agricultural industry sector of Rp
255,400. The total value of input requirements is Rp 52,300 from the livestock agroindustry
sector, Rp 7600 from the horticulture agroindustry sector, Rp 98,400 from the crop agroin-
dustry sector, Rp 26,500 from the plantation agroindustry sector, Rp 6200 from the forestry
agroindustry sector, Rp 44,000 from the animal and vegetable oil agroindustry sector, and
Rp 20,400 from other agroindustry sectors. The sectors with the largest KTLB in agriculture
are river, lake, and ferry transport services; professional, scientific, and technical services;
agriculture, forestry, and fisheries services; and sea transport services and computer and
information technology consulting services.

Direct and Indirect Linkages Forward (KLTD) shows how an increase in final demand
in the services sector will affect its downstream sectors, in this case, the agricultural sector
sectors. Based on its aggregate value, trade services other than cars and motorcycles have
the most considerable KLTD value in the agricultural sector. Other than cars and motor-
cycles, the trade services sector is the primary contributor because the service products
incorporated include wholesale and retail trade services for agricultural raw materials, live
animals, processed agricultural products, and food and beverage products. In terms of
marketing and selling food crop products, business actors in the food crop sector will need
trade services. The KLTD value of the trade sector other than cars and motorbikes is 1.0130.
Therefore, if there is an increase in final demand of Rp 1,000,000 in this service sector, the
total increase in output from this sector allocated as input to the agricultural sector is Rp
1,013,000. Total increase in output value will be allocated Rp 192,800 to the food crop sector,
Rp 152,500 to the horticulture sector, Rp 307,200 to the plantation sector, Rp 251,900 to the
livestock sector, Rp 26,600 to the forestry sector, and Rp 82,100 to the livestock sector. The
sectors with the largest KLTLD in the agriculture sector are the banking financial services
sector, the agriculture, forestry, and fisheries services sector, the rental and business support
services sector, and the land transport services sector other than rail transport. The rail
transport services sector has the lowest KLTD.

Based on its aggregate value, trade services other than cars and motorcycles also have
the most considerable KLTD value in the agricultural sector. The KLTD value is 3.5851,
where if there is an increase in final demand of Rp 1,000,000 in the service sector, the
increase in output of the trade services sector other than cars and motorcycles allocated
as input to the agricultural industry sector is Rp 3,585,100. The increase in output will be
allocated by IDR 429,200 to the livestock agroindustry sector, IDR 116,500 to the horticulture
agroindustry sector, IDR 139,700 to the food crop agroindustry sector, IDR 1,169,900 to the
plantation agroindustry sector, IDR 713,700 to the forestry agroindustry sector, IDR 26,800
to the animal and vegetable oil agroindustry sector, and IDR 989,400 to other agroindustry
sectors. The sectors with the largest KTLD in the agriculture sector are the banking financial
services sector, the land transport services sector other than rail transport, the rental and
business support services sector, and the telecommunication services sector. Meanwhile,
the rail transport service sector has the lowest KLTD value.

Increased trade openness is expected to increase the availability of services, improving
services in sectors that use services as inputs, such as agriculture and agroindustry, as well
as final demand. This study assesses trade openness as an implication of Indonesia’s trade
cooperation in services. For this reason, a simulation of reducing trade barriers in services is
carried out under business-as-usual conditions. Simulating the reduction in trade barriers is
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important because of the high level of Indonesia’s trade barriers as proxied by Indonesia’s
STRI (Services Trade Restriction Index) compared to peer countries. Compared to OECD
peer countries, legal services, accounting, distribution, telecommunications, and maritime
transport are the five service sectors with high STRI (Figure 1).
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Figure 1. STRI Indonesia compared to peer countries, 2019.

Trade openness implies a reduction in trade barriers and regulatory reforms, thereby
reducing trade costs in the services sector. This improves resource allocation through
specialization with comparative advantage and has significant knock-on effects on the
economy. Khanna (2016) found that the service sector can act as a leverage sector directly
through the contribution of the service sector to the formation of national output, as well
as indirectly (induced effect) through second-order productivity in the agricultural sector,
especially in the era of Industry 4.0 and Society 5.0. As an illustration, servification in the
agriculture sector totals 22.37%. Plantations and Horticulture tend to use service inputs
more (servicification). The variation in servicification within the agriculture subsector
shows its characteristics. The increasing role of the service sector in agriculture and agro-
industry aligns with the concept of the smile curve in the Global Value Chain (GVC). The
service sector is present in the form of R&D, branding, and design in various agricultural
and agro-industrial commodities, which are distributed to the agricultural input user sector
and final demand. The presence of this service sector provides higher added value and thus
contributes to the formation of national output. In the Global Value Chain (GVC), countries
that can master R&D, Branding, and Design will achieve a potential added value of 40%
and production by 20%. Meanwhile, distribution, marketing, and sales/after-service will
achieve 40% of the potential added value.

In Sim 1, trade openness in services gives the agricultural sector and industries that
process agricultural products the choice to use domestic and/or foreign services. The
increase in services leads to an increase in the output of the agricultural and agro-industry
sectors that use service sector inputs, resulting in a 0.064 percent increase in GDP and
a 0.02% decrease in inflation. The highest contribution to the increase in GDP came
from consumption by 0.10 percent, investment by 0.06 percent, government spending
by 0.009 percent, and exports by 0.006 percent. Trade openness is predicted to increase
the output of the agricultural and agro-industry sectors, thus encouraging an increase in
household consumption by 0.10 percent. Food availability is expected to increase along
with the expansion of services in the country. According to the Ministry of Agriculture
(2024), Indonesian households” average monthly per capita expenditure in 2023 is IDR
1,451,870, with IDR 711,282 (48.98%) allocated to food. The proportion of food expenditure
by commodity is as follows: Rice (11.30%), fish (8.14%), vegetables (8.03%), eggs and milk
(5.27%), meat (5.01%), fruits 4.57%, beverages (2.86%), oils and fats (2.64%), herbs (2.12%),
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nuts (2.09%), other consumption (1.95%), and um-bi-roots (1.26%.) Rice is the largest
commodity in food expenditure per household. Rice is the commodity with the largest
share in food expenditure per household.

Free trade in services will provide incentives for investors, resulting in increased
investment. Investment is estimated to increase due to Indonesia’s trade openness in the
services sector by 0.06%. Trade openness in the services sector provides opportunities
for the services sector to access international markets, thereby increasing services exports.
Meanwhile, trade openness also improves domestic services, fuelling growth in other
sectors, including agriculture and agro-industry, resulting in higher export growth, which
leads to a favorable trade/GDP balance ratio, increasing by 0.01%.

The combination of simulated trade openness and improved sector productivity pro-
vides a larger leveraging effect, as shown in Table 1. Indonesia’s real GDP is estimated
to increase by 2.01%, with a larger increase in agricultural labor productivity. As with
Simulation 1, in Simulations 2 and 3, household consumption experiences the highest
increase, leading to an increase in inflation of less than 1%. Other macro variables that
experience increases are government spending, investment, and exports. Increased open-
ness, service sector productivity, and the role of the service sector (such as R&D services,
telecommunications, transport and logistics, distribution, finance, e-commerce, etc.) will
increase the adoption of various technologies in the agricultural and agro-industry sectors,
thereby increasing production and contributing to higher real GDP growth.

Table 1. Impact of trade and services openness on Indonesia’s macroeconomic indicators.

Number Variable Sim 1 Sim 2 Sim 3
1 GDP (%) 0.06 2.01 2.60
2 Consumption (%) 0.10 4.16 5.33
3 Investment (%) 0.06 2.01 2.60
4 Export (%) 0.06 0.37 0.43
5 Inflation (%) —0.02 0.99 0.82
6 Balance of Trade/GDP (%) 0.01 —0.24 —-0.32

In Simulations 2 and 3, trade openness accompanied by increased productivity and
service sector involvement in the agricultural sector will encourage increased imports so
that the trade balance experiences a deficit. However, the value is relatively small (less than
0.5% of GDP). The deficit occurs because of trade openness, increased productivity, and the
role of services in the agricultural sector encourage an increase in foreign services and raw,
auxiliary, and capital materials sourced from imports.

3.2. The Impact of Trade Openness and Value-Added Services (Servification) on Indonesian Sectors

The “winning sectors” that benefit from the impact of trade openness and servicifi-
cation on agricultural output are fruits, vegetables, and coconuts, which show a higher
contribution to services than the average agricultural sector. The incremental effect of
output in scenarios that combine trade openness, increased value-added, and agricultural
labor productivity provides a higher incentive for resource reallocation to the agricultural
sector. Simulation 3 shows the highest increase in output in the Coconut (8.18%), Fruits
(8.06%), and Vegetables (7.24%) sectors, as shown in Table 2.
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Table 2. The impact of services trade openness, value added, and labor productivity on the agricul-
tural sector.

Services Sector

Rank Output Sim1 Sim 2 Sim 3 Contribution (%)
1 Coconut 0.48 3.67 8.18 37.60
2 Fruit 0.60 2.58 8.06 31.10
3 Vegetable 0.52 2.45 7.24 28.00
4 Paddy 0.33 3.36 6.46 17.30
5 Sweet Potato 0.40 2.61 6.34 18.10
6 Tobacco 0.37 2.46 5.92 21.90
7 Ornamental 0.39 2.08 5.69 23.30

Plant
8 Fresh Milk 0.20 3.65 5.65 21.00
9 Peanut 0.50 0.76 5.29 27.20
10 Cassava 0.29 2.48 5.17 34.40
11 Poultry 0.21 2.80 4.79 20.50
12 Maize 0.42 1.01 4.79 25.10
13 Fish 0.31 1.82 4.65 28.20
14 Tubers 0.31 1.69 4.51 21.40
15 Tea 0.29 1.80 4.51 29.10
16 Clove 0.22 2.30 4.37 38.00
17 Shrimp 0.29 1.34 4.03 30.10
18 Cashew 0.36 0.48 3.70 40.70
19 Seaweed 0.26 1.13 3.52 31.60
20 Sugarcane 0.15 1.92 3.38 27.10
21 Coffee 0.30 0.59 3.31 29.50
22 Cocoa 0.24 0.70 291 33.70
23 Palm Oil 0.13 0.11 1.26 28.40
24 Mean 0.32 1.82 4.80 27.92
25 Min 0.13 0.11 1.26 17.30
26 Max 0.60 3.67 8.18 40.70

Source: Author calculation (2025); description: Sim 1: increased openness of indonesia’s services sector; Sim 2:
increased trade openness in services and increased value added in services sector; Sim 3: increased trade openness
and increased value added in services sector and increased labor productivity in agriculture sector.

The coconut sector responds with the highest increase in output. This is in line
with the relatively high contribution of coconut and its derivatives to Indonesia’s GDP
in 2023, which is 4.89%. In order to downstream coconut, the Indonesian government is
collaborating on research and innovation to encourage the coconut processing industry.
Coconut oil is the dominant coconut derivative product in Indonesia. With increased R&D,
especially the discovery of superior coconut seeds, Indonesia can increase the availability
of whole coconuts to produce coconut milk, nata de coco, coconut shell charcoal, activated
carbon, and coir fiber. In addition to R&D, telecommunication services in the form of
improved internet access for coconut are expected to support the provision of supply chain
information in 16 provinces in Indonesia. Coconut centers and agro-industries are not
located in the same region. Therefore, increasing the efficiency of the domestic supply
chain supported by logistics efficiency is needed. Trade openness, increased value-added
services, and increased labor productivity are important in supporting the down streaming
of the coconut sector.

One of the flagship programs related to agricultural digitalization is also being imple-
mented by the Ministry of Communication and Information Technology, which involves
all relevant stakeholders to create a comprehensive ecosystem in the agricultural sector,
from upstream to downstream, including operators, banks, insurance, and off-takers. The
program aims to address challenges in the agriculture sector by facilitating the use of
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appropriate applications to support farmers” and fish farmers’ businesses, as well as the
performance of the agriculture and fisheries sectors.

Target beneficiaries are horticultural farmers with a land area of <2 hectares. Edu-
cational efforts include assistance in using applications through the ‘Farmers Go Online’
ecosystem, including the Agricultural Extension Application, Stock Control Application,
and Agricultural Marketplace Application. In practical terms, the Ministry of Communica-
tion and Information Technology also conducted a digitalization program for recording
horticultural commodity auctions. This program aims to record auction results, thus en-
couraging transparency and healthy price competition. Local and central governments can
predict demand and formulate policies through digital auction records.

The responsiveness of agro-industry output is lower than that of the agricultural
sector in the services trade openness simulation. Some key winning sectors are rice, fish
drying, and fruit and vegetable processing. Meanwhile, the sectors that are responsive to
the combination of the openness scenario with an increase in value-added and agricultural
productivity are the slaughter products and livestock products processing sectors.

The Indonesian government has also developed at least five digitized platforms
relevant to farmers. On the supplier side, a technology provider has an information
system (an Internet of Things (IoT)-based device attached to a cow’s neck) that can be
used to monitor livestock movement, count the number of livestock, create virtual fences,
record environmental temperature and livestock health and feeding information (Permani
et al., 2021). Processors/slaughterhouses have also started to partially implement digital
technology, using tools to put cattle down and use stunning equipment automatically, and
carcasses are lifted using hydraulics. Meanwhile, at the off-taker/investment platform
level, the storage service sector plays a central role as it helps to collect livestock products
and store them as frozen food in the cold chain system. The most significant use of digital
technology in this sector is to attract investment (crowdfunding) (Table 3).

Table 3. The impact of services trade openness, value added, and labor productivity on agroindus-

try sector.

Output Sim 1 Sim 2 Sim 3 CSO‘:t‘;‘i;ejﬁsoe;t(ﬂ’,Z)
Processed Animal Products 0.24 4.10 6.47 14.90
Processed Livestock Products 0.16 4.65 6.38 31.40
Dried and Salted Fish 0.31 2.38 5.30 17.00
Processed Meat Products 0.22 1.86 3.98 26.20
Animal and Vegetable Oils 0.15 0.15 1.46 3.80
Dairy-based Food and Drinks 0.19 3.93 5.83 21.00
Other Flours 0.28 0.75 3.28 16.20
Wheat 0.11 3.24 4.35 4.20
Milled Rice Products 0.33 3.40 6.52 3.70
Bread and Biscuits 0.10 4.79 5.98 14.30
Sugar 0.15 1.95 3.40 22.80
Chocolate and Chewing Gum 0.12 0.83 1.96 14.10
Noodles and Maccaroni 0.09 3.61 4.63 22.10
Processed Coffee 0.21 2.52 4.53 23.30
Processed Tea 0.10 3.39 4.46 64.40
Processed Soybean Products 0.15 4.31 5.94 19.40
Other Foods 0.17 342 5.12 20.10
Processed Animal-based Foods 0.21 1.50 3.42 17.00
Alcoholic Beverages 0.12 3.01 4.19 23.20
Non-Alcoholic Beverages 0.13 3.80 5.20 22.50
Cigarettes 0.10 4.92 6.10 34.40
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Table 3. Cont.

Services Sector

Output Sim 1 Sim 2 Sim 3 Contribution (%)
Processed Tobacco 0.27 2.25 4.79 12.90
Mean 0.18 294 4.69 20.40
Min 0.09 0.15 1.46 3.70
Max 0.33 4.92 6.52 64.40

Source: Author calculation (2025); description: Sim 1: increased openness of indonesia’s services sector; Sim 2:
increased trade openness in services and increased value added in services sector; Sim 3: increased trade openness
and increased value added in services sector, and increased agricultural labor productivity.

4. Discussion

The services sector plays an important role in improving the performance of the agri-
cultural and agro-industrial sectors in Indonesia. Trade openness in the services sector
positively impacts the economy, including service users being freer to choose the right
one and encouraging producers to improve quality and develop technology, information,
and management. Spurring orderly business competition and improving good corporate
governance, professionals and educated labor will have wider employment opportunities,
and the economy will be injected with outside capital. Based on the static approach, trade
effects will increase welfare through specialization following comparative advantage so
that firms expand. This process leads to efficient allocation of resources and an increase in
GDP. Consumers will be better off because of lower prices and greater choice. Likewise,
producers who act as exporters can access large markets and high-price incentives. Produc-
ers competing with imports will be worse off, but a simple model suggests that aggregate
losses are always balanced by aggregate gains (Sheperd & Marel, 2010). Several studies
have shown that reducing trade barriers in the service sector, such as transport services,
will increase trade volume and vice versa. Limao and Venables (2001) mentioned that an
increase in transport costs of more than 10% would reduce trade volume by more than
20%. According to Geloso-Grosso and Shepherd (2009), reducing transaction costs in air
transport services trade in APEC member economies encourages an increase in exports
of goods. High quality and cost-efficiency in the transport sector improve access of other
service providers and manufacturers to foreign markets.

For the agricultural sector, T. Chen et al. (2022) emphasize that agricultural services
can significantly improve production efficiency, mainly if supported by a well-functioning
agricultural services ecosystem. In addition, agricultural services are critical to realizing
the Digitalisation of Agriculture 4.0, which can potentially eradicate poverty in the agri-
cultural sector (Boix-Fayos & de Vente, 2023). In parallel, trade openness is expected to
increase knowledge accessibility and attract foreign direct investment (FDI), with specific
implications for agricultural development (Soomro et al., 2022). From an international
trade perspective, several studies have also assessed the impact of servicification on trade
performance.

Rajanayagam (2016) revealed that services, defined as integrating services into inter-
national trade, have played an important role in supporting and improving the efficiency
of the manufacturing and agricultural sectors. In addition, servicification encourages in-
novation, improves product quality, and strengthens international relations through more
integrated trade in services (Rubalcaba et al., 2016). Countries that can integrate services
effectively into global value chains, including Indonesia, tend to show better economic per-
formance. Therefore, increasing trade openness in the services sector can overcome excess
demand. The existence of a wide selection of competitive services will have a knock-on
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effect on improving the performance of the agricultural and agro-industry sectors so that it
has an impact on the economy as a whole.

This study found that trade openness, which has implications for reducing trade
barriers in the services sector, will increase the availability of services in the country so
that it contributes positively to the output of the agricultural and agro-industry sectors,
which in turn encourages an increase in macroeconomic indicators such as real GDP,
consumption, investment, and exports. According to Borojo and Weimin (2025), increased
digitization in trade origin and destination countries is a transformative force in lowering
trade costs through various channels. This reduces the need for face-to-face interaction in
commercial activities, creating greater flexibility. Digital innovations are also significantly
lowering communication costs, with tools such as automated translation services bridging
the language gap and reducing cross-border communication’s financial and logistical
challenges. In addition, digital technologies are revolutionizing the efficiency of trade in
goods by optimizing logistics and customs procedures. Advanced tracking systems and
automated operations at ports and airports speed up transit times, while digitized customs
processes minimize border delays and bureaucratic obstacles. Similarly, the rise in electronic
payment systems and e-commerce platforms has simplified transactions, enabling more
cost-effective procurement from international suppliers (Bellucci et al., 2023).

For the processing-level agro-industry (Processed Animal Products) sector, including
abattoirs, partial digitalization is evident through automated livestock restraint systems,
mechanical stunning devices, and hydraulic carcass lifting equipment reflecting gradual
advances in operational efficiency and animal welfare. At the downstream level, buyers
and investment platforms, particularly in the cold storage services sector, play a critical role
in aggregating livestock products and maintaining their quality through an integrated cold
chain system. The most prominent application of digital technology in this segment lies in
its use to mobilize investment through crowdfunding platforms, which offer innovative
financing mechanisms to strengthen the livestock value chain.

Meanwhile, the role of other service sectors, such as R&D, will encourage the discovery
of new varieties in the agricultural sector that are pest-resistant, varieties that are adapted
to climate change, packaging, and labeling for agricultural products so that they do not
spoil quickly, facilitation to meet sanitary, phytosanitary and Technical Barriers to Trade
requirements for agricultural products. Increased production and productivity of the
agricultural sector will encourage the availability of inputs for the processing industry,
which will increase the agro-industrial sector’s production and productivity. The financial
services sector also plays an important role in financing the agricultural and agro-industrial
sectors. It facilitates transactions for trade in agricultural and agro-industrial products
domestically and abroad. Countries with higher levels of financial development tend
to specialize in industries more dependent on external financing than those with weak
financial sectors, assuming other factors remain constant (Beck, 2002; Do & Levchenko,
2007). Liberalization in the financial services sector helps improve the ability of businesses
to finance investments in agriculture and agro-industries that have comparative advantage
potential for the country, especially in middle-income countries. Labor-intensive industries
are generally highly dependent on external financing, and limited access to credit can be
a serious obstacle to leveraging comparative advantage in relatively labor-rich countries.
This aligns with Nordas (2008) findings for the manufacturing sector.

5. Conclusions

The study concludes that trade liberalization in the services sector significantly im-
proves the performance and quality of service provision. The improved performance
of the services sector, in turn, has the potential to boost output in the agriculture and
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agro-industry sectors, which rely heavily on services inputs during their production pro-
cess. Several services subsectors show strong forward and backward linkages with the
agriculture and agro-industry sectors, namely agriculture, forestry, and fisheries services;
wholesale and retail trade (excluding motor vehicles and motorcycles); land transport
(excluding railways); banking and financial services; rental and business support services;
telecommunications; sea transport; ferry and ferry transport services; air transport; and
food and beverage services.

Output expansion in the agricultural and agro-industrial sectors driven by increased
services inputs contributed positively to Indonesia’s macroeconomy, as indicated by real
GDP growth, household consumption, investment, exports, and trade-to-GDP ratio. Sim-
ulation 1 represents trade openness in the services sector; there is a potential increase
in GDP, consumption, and investment. Simulation 2: There is a significant jump in con-
sumption and GDP by initiating an additional element of productivity improvement in
the services sector. This situation indicates that service sector trade openness combined
with productivity improvement is the primary driver of growth in the servitisation process.
The most significant impact is reflected in Simulation 3, which combines trade openness,
increased services productivity, and increased services sector involvement in agriculture.
This scenario generates the highest GDP and consumption growth with higher investment
and exports than the other scenarios. Increased openness, value added in the services sector,
and increased agricultural labor productivity will strengthen the role of services, including
adopting various technologies in the agricultural sector, thereby increasing production and
contributing to real GDP growth.

In terms of sectors, openness to trade in services increased value-added, and labor
productivity in the services sector significantly impacted the output of both agriculture and
agro-industry, with the impact increasing with the complexity of the policy intervention. In
simulation 1, the impact is still limited to the agriculture and agro-industry sectors. The
analysis results also show the same phenomenon as the macroeconomy, where the potential
impact on Indonesia’s sectors reaches its highest position in Simulation 3. Commodities
such as coconut, fruits, and vegetables experience the highest jump in output. The high
contribution of the services sector to specific agricultural co-commodities suggests that
the integration of the services sector plays a crucial role in driving agricultural sector
productivity and growth. Thus, this result underscores the importance of policies that
promote the role of the services sector by utilizing Indonesia’s various service sector trade
cooperation schemes to boost Indonesia’s agricultural sector and economic performance.
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