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Abstract. This study measures and investigates the digital economy's expansion in Vi-
etnam's agriculture sector from 2008 to 2018. Input-out (I-O) tables from the OECD
statistical database were used to assess the performance of ICT applications in creating
Vietnam's digital agriculture sector and compare them to Indonesia's, emphasizing the
cross-country relative ranking. The research findings highlight the achievements and
challenges of using ICT to develop digital agriculture in Vietnam, with the Vietnamese
government playing a leading role. However, the potential for development has yet to
be thoroughly realized over a 10-year period because Vietnam's productivity indicators
remain low compared to Indonesia. The study also comprehensively provides a thor-
ough picture of ICT application in digital agriculture, recommending some policy im-
plications to encourage practitioners to become more involved in this area. This can
strengthen the ICT’s critical role in actively promoting Vietnam’s digital agriculture,
hence driving the digitalization of the sustainable economy in general.

Keywords: Digital agricultural economy, Indonesia, information and commu-
nication technologies (ICT), Input-output (I-O) tables, Vietnam.

1 Introduction

Today, the continual advancement of information and communication technologies
(ICT) like artificial intelligence (Al), 5G, big data, and the internet of things (IoTs) is
not only reshaping business structures, organizational interactions, and people’s moti-
vation and organization but also driving the digital economy as a recognized engine
for economic growth (Brynjolfsson & Kahin, 2002). The digital economy first intro-
duced by Tapscott in 1996 (Bukht & Heeks, 2017), has gained a lot of attention in the
past ten years. This acknowledgment is a result of its significant contribution to soci-
oeconomic change, which is essential for raising the productivity and resilience of the
economy, as well as for economic growth.

A recent survey conducted by AlphaBeta in 2021 revealed that 85% of businesses
have made minimal or no preparations for adopting digital technologies (AlphaBeta,
2021). According to the General Statistics Office of Vietnam (GSO), most of the Vi-
etnamese people live and work in rural areas (GSO, 2017). As such, agriculture plays
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an important role in the social and economic development of Vietnam (Dao & Ngu-
yen, 2013). The agricultural sector accounts for approximately 12 percent of Vi-
etnam's GDP in 2023 and a significant portion of the country's employment (GSO,
2023). For a country where agriculture remains a strategic pillar of the economy, the
rapid development of digital technology offers a unique opportunity to increase
productivity and improve sustainability and diversity. Therefore, the application of
information and communication technologies (ICT) in agriculture will also be vital.
While ICT is acknowledged as a major factor in the expansion and advancement of
agriculture, several developing nations have recently placed a greater emphasis on its
use.

There are few literature reviews conducted on ICT innovations in developing
countries, especially in agricultural practices. While previous studies of (Kaila &
Tarp, 2019) found that Internet access is associated with a 6.8% higher volume of
total agricultural output in Vietnam. This is similar to (Hoang, 2020) study on the
factors that determine the use of mobile phones for fruit marketing by Vietnamese
farmers shows that ICT is an effective tool that facilitates farmers to apply ICTs for
fruit marketing by using descriptive statistics, inferential statistics and a binary lo-
gistic regression were applied to analyze the data. However, the study only focused on
fruit, future research could expand to other agricultural products or sectors. Recently,
notably, the study by (Vu & Nguyen, 2023) has addressed in detail a practical frame-
work to quantify the digital economy. This was achieved by utilizing data obtained
from Input-Output (I-O) tables available in the OECD statistics database, thereby
facilitating a quantitative understanding of the digital economy. They showed that the
ICT sector, particularly foreign-invested ICT hardware manufacturing when com-
pared with Thailand because Vietnam lags in key indicators of the digital economy,
the study said that it is necessary to promote the economy deeply. The study conclud-
ed that when compared to Thailand, the ICT sector is falling behind, especially in
terms of foreign investment in ICT hardware production. However, the study by (Vu
& Nguyen, 2023) has certain limitations. Its scope remains broad, concentrating only
on specific facets of the digital economy in other countries or regions. The role of
technology development for sustainable agriculture in Vietnam is very important. The
dissemination of new ideas, techniques, and information on the efficient use of ferti-
lizers and pesticides, risk, and farm management in agriculture to enhance agricultural
production through various sources of information to farmers must be prioritized in
Vietnam through the research of Chandio et al. (2024). However, for a more precise
understanding, it is imperative to conduct comparative analyses with other nations.
The selection of Vietnam as the main focus and Indonesia as a comparative counter-
part is based on several convincing reasons. With a population of almost 100 million,
Vietnam has embraced the digital revolution and become a shining example of eco-
nomic progress and global integration (Vu & Austin, 2014). Furthermore, in keeping
with the country's centennial of independence, the Vietnamese government is stead-
fastly committed to utilizing the promise of the digital revolution to achieve its bold
goal of becoming high-income by 2045 (National Assembly, 2021).

In contrast, Vietnam's aspirational comparative objective is Indonesia, given its
higher GDP per capita and rapid digital evolution. Indonesia is also one of the most
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attractive digital investment destinations. The total investment inflow towards the
digital sector was $4.5 billion in 2020 and $9.1 billion in 2021 (Google, Temasek, and
Bain & Company, 2022). Notably, Indonesia can spur economic growth to new
heights with an estimated yearly economic impact of USD 150 billion by 2025 by
turning digital (Das, Gryseels, Sudhir, & Tee, 2016).

However, both Indonesia and Vietnam face common challenges in pursuing na-
tional digital strategies to realize their development ambitions. First, both countries
have to deal with the trap of low-middle income. Second, both countries confront the
looming shadow of the middle-income trap and the pressing issue of population aging
(APO, 2022). Moreover, a significant proportion of their labor force (33.61% in Vi-
etnam and 29.28% in Indonesia) still works in the agricultural sector, where labor
productivity lags significantly behind the broader region (World Bank, 2024). Sec-
ondly, given the continued discrepancies in results, both nations struggle with the
need to strengthen their current digital promotion policies. In a report titled "The
Network Readiness Index 2023" which was produced by the Portulans Institute in
collaboration with the University of Oxford, Vietham (VN) and Indonesia (IN) are
ranked admirably among 134 economies for both individual readiness (VN: 16th; IN:
29th) and network access (VN: 31st; IN: 18th). However, it shows their ranks notice-
ably lower for content creation (VN: 51st; IN: 43rd), government preparedness (VN:
81st; IN: 47th), business readiness (VN: 67th; IN: 118th), and regulation (VN: 94th;
IN: 72nd). Finally, both countries (VN: 85th; IN: 45th) show only moderate readiness
for future technology.

Therefore, this study aims to assess the status of the adoption of the digital econ-
omy in Vietnam’s agricultural sector. Moreover, it aims to shed light on the hurdles
faced in ICT adoption, thereby assisting policymakers in devising investment strate-
gies that encourage more sustainable digital communication in agriculture. To achieve
this, we use data derived from I-O tables accessible through the OECD statistics da-
tabase of the previous study (Vu & Nguyen, 2023). The review of literature on the
digital economy along with conducting an in-depth comparative analysis between
Vietnam and Indonesia will provide valuable insights into these issues.

To provide a specific illustration, this article employs a comparative approach to
assess the evolution of Vietnam’s digital economy. It carries out a preliminary com-
parative analysis between Vietnam and Indonesia, showcasing the method’s effec-
tiveness in understanding the performance of the digital economy across diverse
economies. The research concentrates on the timeframe from 2008 to 2018, a time for
which data is available, and during which the progress of the digital economy in both
Vietnam and Indonesia has played a significant role in driving overall economic
growth and transformation.

2 Literature Review

2.1 Theoretical basis

The digital economy is defined as a wide range of economic activities such as using
digitized information and knowledge as the primary factor of production, modern
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information networks as a significant activity space, and the efficient utilization of
information and communication technology (ICT) as a major driver of productivity
growth and economic structural optimization (G20 Digital Economy Task Force,
2016). The digital economy is defined narrowly, which includes digital goods and
services such as software, hardware, e-commerce, business-to-business, cloud ser-
vices, and other paid digital services. From a broader perspective, the digital economy
is defined as "any economic activity reliant on, or significantly enhanced by the use of
digital inputs, including digital technologies, digital infrastructure, digital services,
and data (BEA (2018, 2020)). It describes all producers and consumers who use these
digital inputs in their economic activity, including the government (OECD (2020, p.
5).

Applications of information and communication technology (ICT) may be essen-
tial to supplying the world's growing food needs (FAO, 2017). ICT is described as
any tool, application, or equipment that enables data interchange or gathering through
interaction or transmission and is referred to as information and communication tech-
nology (ICT) (George et al., 2011). Current trends in ICT include creative solutions
for computers, radios, TVs, and mobile phones, as well as cutting-edge technology
like blockchain, Al, cloud computing, Internet of Things (IoT), and big data analytics
(OECD, 2017). By increasing efficiency, transparency, and traceability, these disrup-
tive ICT developments have the potential to support sustainable transitions in agricul-
ture (El Bilali & Allahyari, 2018). E-agriculture is the term for the use of modern
technologies in agriculture or the application of ICTs in agriculture.

2.2 Previous study of the digital economy in agriculture

ICT and agricultural growth have a substantial association, according to research by
Oyewole et al. (2013). (Biiyiikbay & Giindiiz, 2011) findings corroborated this claim,
demonstrating a strong correlation between internet and computer use and the social
and economic traits of the participants. The conclusion of Oyewole et al. (2013) that
ICT has affected agriculture has been supported by the finding of Patel and Patel
(2013) in a study conducted to evaluate the application of cloud computing in the ag-
ricultural development of rural India. Some have suggested that cloud computing
technology has had a favorable impact on the agricultural industry and the services it
offers its users. This finding is consistent with (Biiyiikbay & Giindiiz, 2011) analysis
of the role that ICT application plays in the rural agricultural growth of Turkey's To-
kat Province. Computer and internet technologies to be applied effectively in rural
areas, farmers must receive intensive training and ICT infrastructure must be estab-
lished. However, the primary study constraint is that only thirty percent of the 184
questionnaires that were sent were gathered regarding computer and Internet use,
which was insufficient.

Another research by Zewge & Dittrich (2017) conducted a systematic study be-
tween 2006 and 2014 and observed the rapid growth of ICT in developing regions as
a boon for rural communities. They found that some African nations, like Kenya and
Uganda, have successfully adopted ICT innovations in agriculture. Similarly, Klerkx
et al. (2019) reviewed the impact of the latest ICT technologies such as big data, the
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Internet of things, augmented reality, robotics, Al, and blockchain on social, econom-
ic, and institutional dynamics in the agricultural sector’s socio-economic dynamics.
They identified key thematic clusters such as use and adaptation, farmer identity and
skills, power and ethics, knowledge, and economics and management. The conceptu-
alization of digital agriculture from larger social, cyber-physical, and ecological sys-
tems, as well as the policy processes of the digitization of agriculture, are among the
four subject areas they identified as deficient. Furthermore, Mujeyi et al. (2021) have
examined the relationship between the adoption of climate-smart agriculture and the
use of personal ICT devices including phones, televisions, and radios. According to
their findings, farmers' welfare is positively impacted by the adoption of climate-
smart agriculture and by having access to information via radio, TV, and mobile
phones. They also suggest that timely information and forecasts be made available as
a crucial component of guaranteeing household welfare. Nonetheless, they provided
significant "lessons learned" on how to collect baseline data for rural communities in
agricultural systems, suggesting that a general problem in the study of innovations is
the lack of high-quality, usable data.

In recent years, Vietnam's digital economy has developed more. Using a panel da-
taset from 2008—2012, the study of Kaila & Tarp (2019) adds to the growing literature
on the connection between Internet availability and agricultural output in rural Vi-
etnam. During this time, there was a significant growth in the number of people with
access to the Internet and the emergence of both government-run and private websites
that offered agricultural information. This finding showed that the Internet is linked to
a 6.8% increase in total agricultural output. According to research (Hoang, 2020) on
the elements that influence Vietnamese farmers' usage of mobile phones for fruit
marketing, ICT is a useful instrument that makes it easier for farmers to use ICTs for
fruit marketing. In order to analyze the data, the research used binary logistic regres-
sion, inferential statistics, and descriptive statistics. Nevertheless, this study's data was
limited to citrus fruits. Further research could be conducted to assess determinants of
farmers’ ICT adoption with other agricultural produce including livestock and fishery.
Khuong & Vu (2023) succinctly present a practical framework for quantifying the
digital economy, based on concepts and techniques from previous studies, particularly
those of OECD (2020) and ADB (2021). The framework uses data from I-O tables
available in the OECD statistics database to provide quantitative insights into the digi-
tal economy. The study includes a direct comparison between Vietnam and Thailand,
illuminating their relative positions. The findings indicate that the ICT sector, particu-
larly in the production of ICT hardware with foreign investment, contributes about
50% to Vietnam's digital economy, while backward linkages and digital transfor-
mation contribute 20-30% each to the respective sectors. Compared to Thailand, Vi-
etnam lags in key digital economic indicators. The value-added ratio of Thai-
land/Vietnam in 2018 was 3.9 for the total digital economy, 3.2 for the ICT sector, 3.1
for contributions from backward linkages, and 6.4 for digital transformation in the
non-ICT sector, while the GDP ratio was 2.1. These results highlight investments in
digital infrastructure, internet adoption promotion, and attracting FDI to ICT hard-
ware manufacturing are crucial but not sufficient for the rapid advancement needed in
Vietnam’s digital economy. However, this research has some limitations due to its
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general scope, suggesting that future research could focus on specific aspects of the
digital economy in other countries or regions. A recent study by Chandio et al. (2024)
evaluated the impact of technological advancements on sustainable agriculture in Vi-
etnam. The study emphasized the importance of disseminating new ideas, techniques,
and information about the effective use of fertilizers and pesticides, risk, and farm
management in the agricultural sector to increase agricultural production via different
sources of communication to farmers must give priorities in Vietnam. Agricultural
production can be improved by using cost-effective agricultural technologies such as
biopesticides or natural methods, and new and effective agricultural tools, techniques,
and methods. However, the study has certain limitations. Firstly, it only focuses on
Vietnam. Secondly, it only considers variables such as climate change, fertilizer con-
sumption, pesticide use, cultivated area, and energy consumption, while overlooking
the impacts of other variables on agricultural production. Agricultural credit, ICT,
carbon dioxide (CO2) emissions, methane (CH4) emissions, carbon emissions, and
timely irrigation, which play important roles in determining agricultural production,
were not considered in the study. Finally, due to the lack of data on these variables,
the scope of the study's experimentation is somewhat limited.

2.3  Current situation of the digital economy in agriculture in Vietnam

The agricultural sector has long affirmed its important position as the backbone of the
Vietnamese economy, ensuring food security, making an important contribution to
economic balance, and playing a crucial role in macroeconomic stability. In 2023, it
continued to contribute to the country's overall achievements with a growth rate of
3.83%, the highest in recent years, contributing positively to the overall economic
growth of 5.05% (Ministry of Agriculture and Rural Development, 2024). With uni-
fied awareness and action, an effective transformation from production-oriented
thinking to agricultural economic thinking, from precision agriculture to digital agri-
culture, contributed to this result.

Due to the novelty and development of the digital agriculture concept, no clear
policy has yet been established. However, the process of transitioning to digital agri-
cultural services innovation has witnessed remarkable commitment from government
agencies and stakeholders in creating effective policies and incentives. As Govern-
ment ministries, the Ministry of Agriculture and Rural Development (MARD) has
played a key role in developing agricultural policies, along with the Ministry of Natu-
ral Resources and Environment. Additionally, under the Ministry of Agriculture and
Rural Development, the Institute of Policy and Strategy, the Plant Protection Depart-
ment, and the National Agricultural Extension Center were established to advise state
agencies on research and policy effectiveness. The Prime Minister has also proactive-
ly attracted financial resources to support the industry with the Ministry of Planning
and Investment (Burra et al., 2021).

In 2008, the National Agricultural Extension Center (NAEC) was established by
merging different ministries, serving as a national agricultural extension organization
for the agriculture, forestry, and fishery fields (Qamar, 2012). Furthermore, the vision
for land information system reform was also given, since land reform is considered a
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core part of the gradual market reform (“D6i M6i”) by the Vietnamese government
(George, 2011). Digital solutions, including land information systems, have been in-
tegrated into the national reform agenda by the Vietnam Land Administration Project
since 2008, aiming to enhance the efficiency and transparency of the administrative
service (World Bank, 2015). In 2010, Vietnam's Gender Strategy for Agriculture and
Rural Development aimed to strengthen sustainability, agricultural extension services,
and women's research, production, and training participation. As part of the agricul-
ture 4.0 model, Vietnam prioritizes integrating new technologies to improve efficien-
cy and environmentally friendly practices (FAO, 2024).

Vietnam has recently taken steps to create a more favorable environment for digi-
tal agriculture through infrastructure development and financial support. As of 2015,
Law No. 86/2015/QH13 on Information Security Law was passed by the National
Assembly, The first step towards a comprehensive set of laws aimed at protecting
users' personal information and supporting cloud technologies and data-driven ap-
proaches (VCCI, 2015; Burra et al. 2021). Decision No. 575/QD-TTg targets increas-
ing agricultural production value by 500%. This goal has been realized by strengthen-
ing large-scale farm automation and establishing high-tech agricultural zones and 500
digital agricultural cooperatives by 2020. The Prime Minister has committed to in-
vesting more in agribusinesses developing digital agricultural solutions and establish-
ing at least 200 enterprises within Vietnam’s borders. The Ministry of Agriculture
also promotes digital solutions to improve information access and multi-dimensional
communication through Directive 6524/CT-BNN-KHCN (General Department of
Vietnam Customs, 2017).

However, financial support is mainly for large-scale farms and businesses; On the
contrary, smallholders have long struggled to access this service. Institutions often
provide small-scale producers with unaffordable interest rates (Burra et al., 2021).
Consequently, these manufacturers tend to have limited innovation capabilities. Most
notably, The biggest obstacle hindering the effective implementation of digital solu-
tions by relevant parties is the low level of digital literacy. People with better access
to smart devices are more likely to be digitally skilled, such as younger farmers and
higher-income consumers. Similarly, manufacturers require increasingly complex
levels of knowledge and information to make informed decisions and identify devia-
tions from traditional environmental conditions; however, to access this information,
sufficient digital skills are needed. This underscores the reason why digital literacy is
certainly the first step to take in the digital transformation process, as it facilitates or
hinders the effective and successful implementation of most digital interventions.

In summary, aiming to improve capacity to access the 4th Industrial Revolution,
Over the past two decades, Vietnam has enacted broader legal frameworks to support
digital agriculture, albeit through still fragmented policies and agencies. It is neces-
sary to develop the digital agricultural economy in the direction of promoting its po-
tential and strengths. Besides, it is also needed to find solutions to help small-scale
producers access better financial support services; and more importantly, improve the
knowledge of those involved in the digital transformation process.
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3 Methodology

3.1 Input-Output model

The Input-Output Table (IOT) serves as a crucial tool for depicting a comprehensive
picture of an economy's production activities. It provides detailed insights into the
interconnectedness among various economic sectors, enabling the assessment of one
sector's impact on others and the evaluation of economic policies' influence on the
overall economy.

The input-output model by W. Leontief originated from the ideas of K. Marx and
Leon Waras, based on the supply-demand relationships within the entire economy. W.
Leontief assumed to simplify the model that each production technology is a linear
relationship between the quantity of products produced and the products or services
used as inputs. This relationship is represented by a system of linear equations with
coefficients determined by the technological process.

The main equations describing the flows between n productive sectors in the 10
model are:

Where:

e X represents the total output of the i-th economic sector,

e Xj is the output of the i-th sector used as an intermediate input by the j-th
sector,

e Y;represents the final consumer demand for the products of sector i.

Technical coefficient (It represents the ratio of the product of sector i that is re-
quired by sector j to produce one unit of its own product):

The equation can be rewritten in matrix form as follows:

X=AX+7Y (1)

Where: X = the column vector of outputs; Y = the column vector of final demands
and A is the square n-by-n matrix of technical coefficients, called the technology ma-
trix. With I is the n-by-n identity matrix, is:

In the economy, the structural changes of industries are closely interrelated. Some
industries are highly dependent on others, while some industries only depend on a few
remaining ones. As a result, the changes in certain industries will have a greater im-
pact on the economy than others. Input-output analysis often relies on backward link-
ages and forward linkages as tools to measure the interrelationships of an industry
with other industries, in terms of being an input user or an input supplier.

3.2 The coefficient of dispersion for Industry A with respect to Industry B

To calculate the coefficient of dispersion for industry A with respect to industry B in
the Leontief matrix, we need to sum the elements along the column related to industry
B in the Leontief matrix and divide it by the total output of industry B.

Coefficient of dispersion for industry A with respect to industry B:

(ZA4i)/X; )
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Where:
e Ajis the element in the Leontief matrix related to industry A and industry B,
¢ X is the total output of industry B.
This coefficient of dispersion provides information on the importance of industry
A for industry B, indicating the extent to which industry A relies on the products of
industry B as inputs.

3.3  The value-added coefficient (VAC)

The ratio of value added to total output in the Input-Output Table (IOT) is an im-
portant measure of efficiency and economic productivity in a specific industry or the
entire economy. Usually expressed as a percentage, this ratio is called the value-added
coefficient (VAC) or output-input ratio.

VAC = Value added/Total output 3)

An industry or sector with a high VAC indicates that it generates more value-added
relative to the amount of input used. In other words, production efficiency is high, and
the value-added created per unit of input is high.

An industry or sector with a low VAC indicates that it generates less value-added
relative to the amount of input used. In other words, production efficiency is low, and
the value-added created per unit of input is low.

4 Results and Discussions

In terms of total value, ICT used as an input in the agricultural sector of both coun-
tries increased over time. Additionally, Vietnam has a much higher increase and the
total value of ICT used as an input in agriculture compared to Indonesia. This indi-
cates that the agricultural sector in Vietnam applies ICT more than in Indonesia. Since
2008, the Vietnamese government has set a strategic direction to modernize and in-
formatize agriculture (Vietnam Government Portal, 2008).
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The total value of ICT input supply in the agricultural
sector US (Dollar, Millions)
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Fig. 1. The total value of ICT input supply in the agricultural sector US (Dollar, Millions)
Source: Authors’ calculations, 2024

Comparing the Backward Dispersion Coefficient (Agriculture with respect to ICT)
(%) (2008 - 2018) evaluates the importance of ICT in the agricultural sector, showing
that both Indonesia and Vietnam use very little input from the ICT sector. Specifical-
ly, this ratio fluctuates between 0.18% and 0.34% in Vietnam and there have been
signs of a decline in recent years. In Indonesia, it only fluctuates between 0.04% and
0.07%. Despite the increase in total ICT value in both countries, the ratio of ICT use
on the total scale of the agricultural sector remains very low and almost negligible,
indicating that both countries have not adequately invested or paid attention to the
application of ICT in agriculture. Furthermore, this rate has been trending down in
Vietnam recently.
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Backward Dispersion Coefficient (Agriculture with respect to
ICT) (%)
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Fig. 2. Backward Dispersion Coefficient (Agriculture with respect to ICT) (%)
Source: Authors’ calculations, 2024

The relative proportions among the industry groups within ICT used in agriculture
when comparing 2008 and 2018 have changed significantly. Regarding scale, Tele-
communications was the most used in the agricultural sector in both countries in
2018. Computer, electronic, and optical equipment have decreased in the total ICT
share in both countries. Vietnam decreased from 35% in 2008 to 23% in 2018, and
from 13% to 10% in Indonesia. The Vietnamese government has demonstrated early
awareness of the importance of information technology in the agricultural sector
through policies and development directions since the year 2008 (Vietnam Govern-
ment Portal, 2008). Both countries are interested in the development of telecommuni-
cations.

In terms of IT and other information services, there has been a growing interest in
Vietnam in recent years, with more usage of this industry group in the agricultural
sector, increasing from 2% in 2008 to 5% in 2018. Meanwhile, this rate decreased
sharply in Indonesia from 51% in 2008 to 16% in 2018.
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Vietnam (2008) Vietnam (2018)

EDOM_26: Computer, electronic and optical equipment

1 DOM_58T60: Publishing, audiovisual and broadcasting activities
B DOM _61: Telecommunications
mDOM_62T63: IT and other information services

Fig. 3. The value share of ICT sectors providing inputs to agriculture

Source: Authors’ calculations, 2024

The results indicate a common trend in both countries, which is a decreasing propor-
tion of Computer, electronic, and optical equipment in agriculture and a shift toward
digitalization. In Vietnam, the proportion of Computer, electronic, and optical equip-
ment in agriculture decreased from 35% in 2008 to 23% in 2018. In Indonesia, it de-
creased from 13% in 2008 to 10% in 2018. These trends indicate a shift away from
reliance on such equipment in the agricultural sector in both countries, possibly due to
a greater emphasis on digital solutions and technologies in agricultural practices.
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The output of the agriculture sector (Agriculture, Hunting,
Forestry, Fishing and Aquaculture)
(US Dollar, Millions)
180,000
160,000
140,000
120,000
100,000
80,000
60,000
40,000
20,000
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

=—[NDONESIA =——=VIETNAM

Fig. 4. The output of the agriculture sector (Agriculture, Hunting, Forestry, Fishing, and Aqua-
culture) (US Dollar, Millions)

Source: Authors’ calculations, 2024

Regarding the output scale of the agricultural sector, Indonesia has a larger scale than
Vietnam. The comparison results between Vietnam and Indonesia in the period from
2008 to 2018 in the Input-Output Table indicate that the VAC in Indonesia fluctuated
between 77% and 81%, this ratio in Vietnam only ranged from 34% to 44%. The high
VAC in Indonesia states that the agricultural sector is relatively more efficient and
productive than in Vietnam, as it generates more value-added per output unit. This
demonstrates that the agricultural sector in Indonesia is effectively utilizing resources
and minimizing waste compared to Vietnam.

The ratio of value added to total output in the
agricultural sector (%)
100

80 I —_—

60

40 —

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
=——]NDONESIA =——=VIETNAM

Fig. 5. The ratio of value added to total output in the agricultural sector (%)
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Source: Authors’ calculations, 2024

Similar to Vu & Nguyen's 2023 study, this study looks at the role of ICT in the digital
economy using input-output tables. Both investigations underscore the significance of
the digital economy and the crucial role of ICT within it. However, while Vu & Ngu-
yen’s research explored 45 GDP areas in the economic sector, our study concentrates
on a detailed analysis of ICT’s impact on the agricultural sector, an aspect not covered
in previous studies.

Data in these figures indicate a shift in Vietnam from traditional to digital agricul-
ture. In 2008, Vietnam invested over $100 million in ICT for agriculture, which in-
creased to over $200 million by 2018. This demonstrates the Vietnamese govern-
ment’s recognition that digital transformation in agriculture is necessary. Vietnam’s
WTO membership in 2007 facilitated telecommunications development, enabling
machine-to-machine and human-machine connections (Lee, 2011). The Ministry of
Agriculture and Rural Development, and the Ministry of Natural Resources and Envi-
ronment have been instrumental in formulating policies for digital technology adop-
tion and implementation. The 2010 Gender Strategy for Agriculture and Rural Devel-
opment aimed to integrate public services with new technologies to enhance sustaina-
bility and agricultural extension services (Ministry of Agriculture and Rural Devel-
opment, 2010). Prime Minister Nguyen Tan Dung approved Decision No. 879/QD-
TTg in 2014, prioritizing advanced technologies and communication in agriculture,
focusing on digital services, telephones, and software development through 2025 to
vision toward 2035. Recently, Vietnam has taken steps to foster digital agriculture
through developing infrastructure and supporting finance. By 2018, Vietnam’s digital
economy constituted 7.9% of its GDP, equivalent to USD 17,458.

5 Conclusion

The article’s purpose is to evaluate the ICT application in Vietnam’s digital agricul-
tural development, thereby identifying this process’s opportunities and challenges.
Building on concepts and techniques from previous research, this measurement
framework utilizes data extracted from input-output (I-O) tables accessible through
the OECD statistical database to obtain valuable quantitative insights into the digital
agricultural economy. This method assesses the importance of digital agriculture in a
particular country by calculating four key components: (1) the total value of ICT in-
puts; (2) the backward dispersion coefficient; (3) the total output of the agricultural
sector; and (4) the ratio of value added to total agricultural output. The utilization of
the measurement framework in the context of Vietnam and the initial comparative
analysis with Indonesia also yield valuable findings and profound insights into poli-
cies.

Understanding the potential magnitude of ICT application, the Vietnamese gov-
ernment has taken action to encourage this process through policies and incentives
from the early stage. Hence, from 2008 to 2018, Vietnam has moved gradually from
the traditional agriculture approach to the digital one, also, telecommunications appli-
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cations have played a crucial role in the agriculture economy’s growth, which are
both similar to Indonesia. However, both countries have not been adequately invested
in ICT since the input value and the backward dispersion coefficient have remained
low during the period of 10 years. Nevertheless, compared to Indonesia, Vietnam’s
agriculture has been relatively less productive due to the higher input for ICT but the
lower VAC ratio. This underscores Vietnam’s lag in integrating digital agriculture
into the overall agriculture sector, highlighting the urgent situation that Vietnam
should undertake significant reform and coordination efforts to promote all elements
of the national digital agriculture’s growth.

This paper’s findings further give some key policy insights needed to promote digi-
tal agriculture buildout. First, to successfully transition to digital agriculture, in addi-
tion to policies, the State needs to accompany and support farmers in applying digital
technology to production. This is because farmers play a key role in the digital trans-
formation process in agriculture, the group that needs the most attention. Therefore, it
is necessary to encourage them to use modern electronic devices, participate in dis-
cussions on utilizing high technology, and invite farmers who have successfully digit-
ized to share their experiences. Second, as the economic efficiency of ICT is still low
with high input but low output, it is needed to enhance added value from the ICT sec-
tor. This requires investing in skilled labor and strategic incentives for higher value-
added activities. Additionally, as a key to the resilience and the growth of digital agri-
culture, the interconnectedness between ICT and non-ICT sectors needs to be
strengthened. it is crucial to understand the fundamental factors that cause certain
industries to significantly lag behind their counterparts in the country being compared
regarding digital transformation. The result implies that Vietnam's challenges lie in
resource management, which is key to the development of a digital agricultural econ-
omy.

Despite valuable results, the research still has some limitations due to the limited
sources of reliable data regarding indicators and time; therefore, other significant
components of digital agriculture are inaccessible. Hence, further studies could take
into consideration combining different methods and expanding the period to assess
Vietnam’s digital agriculture more accurately, from there proposing more valuable
implications, towards the more sustainable economic development generally.

Disclosure of Interests. The authors have no competing interests to declare that are relevant to
the content of this article.
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