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The Mekong Delta (MKD) holds major economic 
significance for Viet Nam’s agriculture sector. The 
region contributes to 40% of national agricultural 
production value, 90% of rice exports and 65% of 
aquaculture production. Along coastal provinces, 
aquaculture production, especially shrimp, has 
experienced a significant boom over the past 
decades, greatly improving the value of agricultural 
products produced in the region. 

Given this significance, the MKD has received 
substantial attention and investments from 
public, private and non-governmental partners in 
expanding the agricultural irrigation infrastructure, 
modernising value chains, scaling agri-businesses, 
and improving the logistics and transportation 
services to increase product competitiveness in 
the global market. These development trends 
paint a promising future for the sector, where the 
region is expected to transition into a high-value, 
modernised and commercialised production zone. 
For small-scale producers, the spill-over effects 
resulting from these investments will greatly 
reduce poverty and enhance livelihoods.

Nonetheless, there is a myriad of challenges 
that needs to be addressed to strengthen the 
resilience of agricultural production in the MKD. 
The continuous risks relating to land degradation, 
water shortages, water pollution, saline intrusion, 
pests, and diseases threaten yields and livelihoods, 
especially along coastal regions. In the long term, 
the sensitivity and exposure of the Delta to climate 
change impacts adds another layer of significant 
vulnerability. Along with these environmental 
challenges, information and data management 
gaps across agricultural sub-sectors deters the 
entry of advanced services for the sector, such 
as targeted agricultural advisory, finance, and 
insurance. These resources are vital to de-risk 
agricultural production and provide farmers with 
enhanced knowledge and capital. 

Digital technologies hold enormous potential to 
address these “pain points”. Firstly, monitoring 
technologies, such as IoT sensors, drones, and 
satellite imagery, will enable the capacity to 
monitor production risks in near-real-time to real-
time.  Secondly, communication and information 
platforms, such as mobile apps and decision-

support tools, will promote efficient information 
exchange and financial transactions, strengthening 
both horizontal and vertical connections among 
sector actors.

Recognising this potential, recent policies issued 
by the government have set forward visions and 
action plans for a digital transformation in the 
sector. It has been revealed however, through 
the development of this report, that there are 
an extremely limited number of studies that 
assess at the deltaic-level, the potential for a 
digital transformation in the agriculture sector. 
Therefore, this research sets bout to answer the 
following questions: 

(1)  What is the status of the enabling 
environment and supporting infrastructure 
for digital transformation of the MKD’s 
agriculture sector? 

(2)  What is the current extent of digital 
technology utilisation across agricultural 
sub-sectors in the MKD, and who are the 
main public and private actors?

(3)  In which areas are national and provincial 
stakeholders recognising capacity gaps 
and prioritising interventions for digital 
transformation?

To answer these questions the report was 
organised into 6 sections. The report first assesses 
the current context in the MKD in terms of the 
agro-climatic conditions and the challenges and 
opportunities facing agricultural actors (Section 2). 
This is followed by an assessment of the potential 
entry points for further digital integration in the 
sector (Section 3), and the perspectives of key 
stakeholders of the current needs and capacity 
gaps (Section 4). An extensive review of existing 
and promising technologies is presented in 
the following section (Section 5), where the 
reader can choose to read up in detail on 11 key 
technology sub-function to support agriculture 
in the MKD. The reader can also choose to read 
selective sections based on their information 
needs, with crosscutting information repeated in 
all relevant sections. Finally, the report concludes 
with recommendations organised around 5 key 
thematic areas (Section 6). 
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Stakeholders consulted identified priority 
technologies as those that support environmental 
and crop monitoring in the MKD, with particular 
focus on water quality monitoring. This was 
however identified as a major capacity gap at 
provincial level, despite a large number of the 
technologies identified being environmental 
monitoring technologies. This could be explained 
by the observed challenges in data centralisation, 
limiting the access of government actors and 
agricultural practitioners to data sources that 
would support climate sensitive decision making. 

Limited access to agricultural services such 
as market information, agricultural finance, 
transportation, and logistics, were found the 
be limiting agricultural modernisation. The 
establishment of Public Private Partnerships has 
potential to strengthen their delivery through 
digitally enabled agricultural services. With public 
institutions a major player in the development and 
piloting of new innovations but failing to provision 
for their sustainability and long-term uptake 
beyond their funding cycles. 

In the end a number of recommendations for 
digital transformation were identified and 
organised around five key thematic areas, which 
were: 

(1)  Expand water resources and hydro-met 
monitoring network to support landscape 
level monitoring

(2)  Support the process of database 
centralisation at the sub-sectoral and 
sectoral levels, to support macro-
agricultural intelligence.

(3)  Development of Digital Advisory Services 
for Farmers

(4)  Capitalise on digital technologies, especially 
mobile-based solutions, to design farmer-
oriented financial products.

(5)  Promotion of PPP models for enhanced 
digital service delivery to farmers and 
decision-makers. 
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2. Setting the Context:  
The Agricultural Profile of  
the MKD Coast
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2.1. Agricultural profile of the coast

The coastal area of the MKD covers 6 provinces. 
Agricultural land occupies a large area of the 
coastal area, attributing to approximately 48% 
of the total land use. Within the sector, three key 
production zones can be classified: (i) non-saline 
or freshwater zones, facilitated by freshwater 
channels and embankment systems to support 
paddy rice and cash crop production, (ii) mixed 
saline and freshwater environments, where fresh 
water is available for 4-6 months during the 
year, condusive to rice-shrimp rotation and (iii) 
saline affected areas, suitable for aquaculture 
production, where tidal salt water travels into 
channels and canals (Pham, Diez, and Garschegen 
2021).

Along the on-shore coastal areas, aquaculture 
is the predominant cultivation area, accounting 
for 58% of total agricultural land. Aquaculture 
(mainly brackish and saltwater aquaculture) is 
mainly practiced along Ca Mau, Bac Lieu, Soc 
Trang, Ben Tre and Tra Vinh coastal areas (Figure 
1). Aquaculture production is dominated by 
shrimp farming, which is divided into four main 
production methods: super-intensive, intensive, 
improved extensive and extensive. 

Following aquaculture, paddy rice contributes to 
37% of total agricultural land. Rice is cultivated 
in transitional in-land areas that are less affected 
by saline waters, where sluice gates and dyke 
systems are in place to prevent saline intrusion. 
The rice production systems are diverse, including 
intensive mono-rice (triple rice and double rice), 
rice-crops rotation, and rice-shrimp rotation, etc.  
The remaining agricultural area is utilised for the 
cultivation of industrial cash crops (pepper, cacao, 
sugar cane, etc.), fruit trees (coconut, citrus durian, 
rambutan, mango, dragon fruit, cassava, longan, 
etc.) and salt production. 

Figure 1. Map of key land use cover in the coastal 
MKD. Source: MARD 2020 land use map. 

2.2. Farmer Profile of the MKD

The average farm size in the MKD, while being 
higher than the national average, equates to only 
0.8 ha per household. As of 2016, 44.5% of farming 
households operated on farms of 0.5 ha or less, 
38.9% operated on farms from 0.5 – under 2ha, 
and only 14.3% operated on farms 2 hectares or 
above (VEPR 2019). In the shrimp farming sector, it 
is estimated that around 80% of the total farming 
area belongs to small-scale producers (Viet Nam 
Directorate of Fisheries 2021). There is currently 
a labour force transition taking place in the MKD 
with workers moving from agriculture to the 
service and industry sectors, with the contribution 
of the agriculture sector to the workforce in the 
MKD declining from 62.2% to 43.4% between 2010 
and 2019 (Vu et al. 2020). 

Despite small farm sizes, producers and 
businesses are forming production groups 
to allow for enhanced cooperation and 
coordination. The small and scattered farm sizes 
cause significant difficulties for homogenous 
mechanisation and business cooperation, which 
can lead to high input costs for production (Vu 
et al. 2020). As a result, in some provinces and 
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townships, farmers and cooperatives are shifting 
towards coordination of agricultural activities, 
such as watering, seeding, and pest control to 
respond to hydro-meteorological conditions. 
Agri-businesses have also purchased fields from 
farmers and consolidated them into raw material 
production areas. These enterprises, present in 
rice, fruit tree, shrimp, and shrimp processing 
value chains, often contract farmers in the area, 
forming large field models in which enterprises 
can support the provision of inputs and capital, 
purchase outputs, and provide technical support 
to farmers (Dang, 2017).

The most noticeable on-farm trend over the 
past decade in the MKD is a strong shift towards 
aquaculture and the decreasing paddy rice 
area. Challenging environmental factors, such 
as increased saline intrusion and freshwater 
shortages, have been recognised as some of the 
driving factors for reducing rice paddy production 
along coastal areas. In addition, Pham et al. (2021) 
found economic and policy factors to have played 
a significant role in this transition including higher 
profits from off-farm activities, irrigation planning 
measures that disincentivise triple rice cropping, 
and the widespread promotion of shrimp 
cultivation found to largely influencing farmer 
decision making. 

In terms of production strategies, there has been 
a mix of farm diversification and intensification 
along coastal areas. This is largely driven by 
farmer’s risk management decisions based on 
factors such as market risk and farm size. For 
households with small to medium farm sizes, Dung 
et al. (2018) found that they focused on diversifying 
income sources from both on-farm and off-farm 
activities, such as cultivating multiple different 
crops and having youth migrate to urban areas for 
work. For farmers with larger farms, they often 
intensified production, for instance from single- to 
double-rice cultivation or toward improved shrimp 
farming techniques (Tran, 2012). In Bac Lieu and 
Ca Mau provinces, Tran (2012) found intensive 
shrimp farmer groups had the highest motivation 
to acquire technical knowledge, especially from 
input trader technicians, followed by extension 
staff. Those with semi-intensive or extensive 
production methods often relied on their own 
experiences, neighbours, input trader technicians, 
and lastly extension officers.

2.3.  Environmental hazards and the 
vulnerability of coastal agricultural 
production systems in the MKD

Agricultural losses due to water shortages and 
saline intrusion are of major concern. About 
90% of the water supply for the MKD originates 
from the Mekong river (VEDESEC 2020). The 
construction of hydroelectric dams in the upper 
Mekong basin has caused major changes in 
seasonal water flow rates and volume, disrupting 
natural flood regimes, which affects natural and 
agricultural systems downstream (Soukhaphon, 
Baird, and Hogan 2021). It’s estimated that about 
2.1 million hectares (equating to 50%) of the MKD 
coastal areas are affected by salinity during the 
dry season from December to May (Lê 2010). 
Paddy rice is the main crop impacted by saline 
intrusion and flooding. In 2015-2016 a drought 
event caused severe saline intrusion, especially in 
the MKD where 22% of rice paddies were exposed 
to salinity levels (Rentschler et al. 2020).  

Shrimp and rice production are highly exposed 
to the impacts of climate change. The Alliance’s 
study in 13 MKD provinces found that under-
climate change scenarios, an increase in 
precipitation and temperature from 2020 to 2050 
may reduce rice yields, with the largest reductions 
during the winter-spring season. In the case of 
El Niño–Southern Oscillation events, rice yields 
can be reduced by over 60% in coastal provinces 
during the winter-spring season (Nguyen et al. 
2018). On the other hand, aquacultural production 
along the coastal areas have been found to have 
higher adaptive capacity due to improved input 
management, more extensive environmental 
monitoring, and extension support (Hartman, 
Gustafson, and Carlucci 2014). Nonetheless, 
expected future changes still pose considerable 
risks to aquaculture farmers. Ca Mau, Soc Trang 
and Bac Lieu provinces are projected to suffer from 
bigger losses in aquaculture. In these provinces, 
shrimp farming areas will be greatly reduced 
under a projected 100 cm rise in sea levels (JICA 
2013). Natural disasters such as typhoons, storm 
surges, and extreme rainfall are expected to cause 
physical destruction of aquaculture facilities and 
coastal protection infrastructure (e.g. damage 
aquaculture ponds, sluice gates and dykes).
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Groundwater exploitation for agricultural 
production is accelerating land subsidence 
rates. Increasingly, farmers are pumping more 
groundwater to further intensify crops and shrimp 
production. Scientists estimate that the average 
daily groundwater extraction rate for the MKD 
stands at 1.45 million cubic meter (MONRE 2018). 
This is considered one of the main reasons for 
groundwater drawdown and land subsidence. As 
a result, the average ground elevation in the MKD 
is descending by about 2 cm per year, with the 
highest rates recorded in the Ca Mau Peninsula. 
Combined with reduced sediment flow upstream 
due to dam development and sand mining, in the 
long run, this will reduce the total area in which 
agricultural production is possible and increases 
production costs by necessitating upgrades to the 
dike system and sluice gates to ensure flood and 
salinity control (N. H. Trung and Degenhardt 2021).

Non-conforming production zones are causing 
water conflicts between rice and shrimp 
farmers. With different agricultural products 
being cultivated within the same irrigation zones, 
the operation of the irrigation infrastructure to 
satisfy the demands of different water users is 
complicated, and competition over water use 
remains an issue. Rice farmers are exposed to 
higher saline levels from adjacent shrimp areas in 
the early and the late rainy season, while shrimp 
farms downstream have to deal with effluent 
discharges from rice farms, including agrochemical 
residues and acidic water, which causes shrimp 
deaths (Ha et al. 2013). It is estimated that rice 
production in the Mekong coastal areas applies 
an estimated 288,000 tons of excess fertiliser and 
produces 7,469 tons of pesticide waste every year, 
causing serious groundwater and surface water 
pollution (T. H. Nguyen 2017). In addition, internal 
conflict exists between shrimp farmers, with 
water pollution in canals caused by the effluent 
discharges, posing the threat of transmitting 
diseases (Ha et al. 2013).

Aquacultural production is vulnerable to disease 
outbreaks, leading to high input use and reducing 
competitiveness in the global market. In general, 
the causes of diseases in shrimp production 
are due to the extreme changes in hot and cold 
weather and water pollution. These conditions 
can outright kill shrimp populations or create 
favourable environments for viruses and bacteria 

to thrive, causing hepatopancreatic disease on 
farmed shrimp, along with other toxins (VIFEP 
2015). Due to poor environmental monitoring and 
management, these conditions have caused the 
success rate of shrimp farming in Viet Nam to be 
only 33%-35%, while in countries such as Indonesia 
and India, the success rates can be up to 70% 
(Viet Nam Directorate of Fisheries 2021). A recent 
disease survey in shrimp farms of three coastal 
MKD provinces found that of 394 samples tested, 
34.8% and 27.4% had Acute Hepatopancreatic 
Necrosis Disease (AHPND) and Enterocytozoon 
Hepatopenaei (EHP) bacteria, respectively (MARD 
2017). As shrimp production have extremely high 
investment costs, shrimp losses can cause serious 
financial setbacks for farmers. These risks have 
encouraged farmers to apply excessive quantities 
of chemicals and antibiotics in their ponds. This 
has resulted in increased costs of production, 
translating to higher export prices from 1 to 3 USD/
kg compared to other shrimp-exporting countries 
(Viet Nam Directorate of Fisheries 2021). It is also 
recognised that this high application of chemicals 
creates food safety concerns, with pesticide/drug 
residues found in the final products (Quyen et al. 
2020). 

2.4.  Future orientation for agricultural 
transformation in coastal MKD

The transition of farming systems from rice-
based to integrated saline/brackish systems 
to adapt to environmental and climate risks. In 
the future, the rice paddy areas are expected to 
decrease along coastal areas, while saline and 
brackish-based systems such as shrimp, rice-
shrimp, shrimp–mangrove, etc., will be promoted 
along coastal provinces (Phạm et al. 2016). Legal 
documents such as Resolution 120/2017/NQ-CP; 
Decision 324/2020/QD-TTg  2020 and Decision No. 
3550/2021/QD-BNN-TT 2021 and other relevant 
sectoral and provincial policies have classified the 
MKD into 3 agro-ecological zones, consisting of (1) 
The upper flooded freshwater zone, (2) The middle 
and brackish water zone and (3) The coastal saline 
water zone. For these coastal saline and brackish 
areas, while previous priorities were placed in rice, 
fruits, and aquaculture production, respectively, 
these priorities have changed.  Currently, a 
stronger emphasis is made on aquaculture, fruits, 
and rice, respectively. 
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Recently, MARD has ratified a project for the 
development of rice production in the MKD till 
2025, with vision to 2030 [Decision 1915/QD-
BNN-KH/2018]. This project aims to decrease the 
overall rice paddy planted area in the MKD from 
4 million ha in 2025 to 3.8 million ha in 2030. To 
support appropriate land use planning, the project 
divided arable land along coastal areas that is 
affected by saline intrusion into two categories: 
(1) less than 4g/L and (2) higher than 4g/L. This is 
considered an adaptive strategy to climate change 
in coastal areas and has been supported by 
numerous governmental strategies and policies. 

Additional priorities have been placed on the 
protection of freshwater aquifers, mangrove 
forest ecosystems and sustainable shrimp 
farming to protect the coast from coastal 
erosion and sea-level rise. According to legal 
documents, the development of livelihood models 
will need to consider the potential environmental 
impacts of aquaculture, including the release of 
organic wastes, agro-chemicals, antibiotics, the 
transmission of diseases and the ecological impact 
on freshwater and coastal fisheries in the MKD 
(MARD 2016a).

Opportunities from bilateral trade agreements 
will likely promote the development of SMEs 
in agriculture and agro-processing. As of 2019, 
agriculture and forestry enterprises contribute 
to only 1.3% of the total number of enterprises 
in Viet Nam.  Agriculture has remained the least 
attractive sector for investors to invest, when 
compared to others. However, the growing 
demand for exported agricultural goods will likely 
attract the development of more SMEs in the 
sector (Le and Tran 2021). Effective from August 
1st, 2019, the EU-Viet Nam Free Trade Agreement 

will reduce 85% of import tariffs for agricultural 
and fishery exports from the MKD to the EU. 
Within two months of this agreement coming into 
force, agro-product exports from VN to the EU 
rose rapidly, by 11.9% in the first month and 35% 
in the second (Le and Tran 2021). With the high 
requirements set by the EU consumer market, it is 
expected that the agricultural sector in the MKD 
will spur investments in digital solutions to support 
traceability, logistics, production monitoring, etc.

In the long-term, the MKD is headed towards a 
commercial and highly modernised agricultural 
system, with the private sector playing a 
dominant role, as detailed in the most recent 
master plan for the MKD (Decision No 287/2022/
QD-TTg). Nonetheless, a recent survey of relevant 
agricultural stakeholders, including provincial 
authorities, research institutes, and universities 
in the MKD suggests that a realistic development 
pathway for the MKD will be towards further 
intensification and commercialisation, facilitated 
by higher input use, side-lining sustainability 
considerations (Seijger et al. 2019). While future-
oriented central-level agricultural policies for the 
MKD, such as Decision 120/2017/NQ-CP recognises 
the importance of sustainable agriculture, in 
reality, sustainability has been placed with a 
lower emphasis, and often comes into conflict 
with commercialisation visions detailed in the 
same strategic documents. Where there is 
general agreement and consistency among policy 
documents and stakeholder perspectives is on 
the role of the private sector, which will be the 
main driving force behind the concentration and 
modernisation of agricultural production systems 
(Seijger et al. 2019). 



Digital Technologies for Coastal Agriculture in the Mekong Delta, Vietnam
A review of the digital technology landscape and stakeholder perspectives on digital agriculture to 
improve farmer resilience 

16

3. Opportunities for a Digital Trans-
formation of the Agricultural Sector 
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Digital tools show considerable potential in 
supporting the sustainable intensification and 
modernisation of agricultural value chains in 
the MKD. Whether provided as public or private 
services, digital tools will improve the functioning 
of agricultural value chains, from input, and 
production monitoring, towards providing market 
information and agricultural services. 

3.1.  Viet Nam – Primed for a Digital 
Transformation

The favorable internet and energy infrastructure 
in Viet Nam offer great potential for digital 
integration in the agriculture sector. Viet Nam is 
among the top three most affordable countries in 
the world in terms of ICT, offering the lowest fixed 
broadband prices in the Asia Pacific region (less 
than US$3/month) (Burra et al. 2021). The digital 
infrastructure is well established, with over 64 
million mobile phone subscribers nationwide using 
3G or 4G connections. Viet Nam is one of the first 
countries in the world to trial 5G; its roll-out will 
accelerate the efficient transfer of large amounts 
of data between, for example, an IoT and a cloud 
database that provides real-time information 
to application users. Over 99% of both rural and 
urban Vietnamese have electricity and 90% of 
farmers own a mobile phone. Of these farmers, 
68% of mobile phone users have a smartphone 
(Burra et al. 2021).

Usage of the internet, mobile communication 
platforms, online digital payments and 
agricultural e-commerce have been on the rise 
in recent years, propelled by and necessitated 
by Covid-19. This is creating an ever-increasing 
digital footprint of farmers and establishing 
a strong foundation for further digital 
integration. In the Ministry of Information and 
Communications’s (MIC) most recent report 
on the Vietnamese Digital Platform Activity, it 
is estimated that around 75 million people in 
Viet Nam are currently using the internet. Zalo, 
Viet Nam’s super app, has 74.7 million frequent 
users participating on its social media platform, 
messaging, and e-government services. In the 
agriculture sector, the application has extended its 
peer-to-peer communication potential, to include 
trials and pilots in agricultural advisory, supporting 
enhanced two-way communication between 
extension officials and farmers (MIC 2022). 

One of the prerequisites for the digital 
transformation of the financial sector in Viet Nam is 
cashless payments.  As of November 2021, mobile 
service providers such as Viettel, VNPT, MobiFone 
have been approved by the State Bank of Viet Nam 
to pilot their mobile money services. This service 
is expected to widely scale digital payments, 
especially among poor households residing in rural 
and remote areas, where the presence of financial 
institutions remains limited. As of Q1 2022, the 
total number of customers using the mobile money 
service has reached 835,000, of which 487,000 are 
people residing in rural, mountainous, and remote 
areas. To facilitate the uptake of mobile money 
services, there has been a total of 2,642 locations 
across the country accepting mobile money 
services, of which 537 locations are located in rural, 
mountainous, and remote areas. The total number 
of transactions thus far has amounted to 7.5 million, 
with the total transacted value equating to 280 
billion VND (MIC 2022).

The recent Covid-19 pandemic has also pushed 
farmers to seek new channels to sell agricultural 
products, bypassing traditional trader-farmer 
relationships. As of 2022, the total number of 
agri-households that have created accounts on 
the agricultural e-commerce websites of Vo So 
and Postmart is up to 5.4 million, with 1.2 million 
accounts qualified to participate and sell products 
(MIC 2022). Part of the reason behind the gap 
between active accounts and qualified vAendors 
relate to the insufficient logistics infrastructure to 
support producers to deliver food to consumers. 
This is especially relevant for perishable products, 
such as aquacultural products, frozen foods, and 
vegetables (Huong Nguyen 2022) .  

Human resource development to serve digital 
transformation, especially for the agricultural 
sector has received significant attention in 
recent years. As of 2020, the International 
Telecommunications Union ranks Viet Nam 86th 

in the world in the E-Government Development 
Index, which compares three dimensions of 
e-government, including the provision of online 
services, telecommunication connectivity and 
human capacity. In addition, Viet Nam ranks 70th 
in the world for overall E-Participation, which 
compares the usage of digital services to share 
information to citizens, interact with stakeholders, 
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and engagement in decision-making processes. 
This places Viet Nam higher than both the global 
and regional averages (UN 2020).

In the agricultural sector, there have been growing 
digital literacy training initiatives targeted toward 
farmers and cooperatives. As of November 
2021, over 2 million farming households in Viet 
Nam have reportedly undergone digital training, 
including the utilisation of e-commerce websites 
(Dao 2021). In the MKD, Grab recently collaborated 
with Agrotrade (MARD), the Center for Trade and 
Investment Promotion, to organise a series of 
seminars to disseminate digital knowledge and 
skills to more than 100 agricultural cooperatives 
(Thanh 2022). 

3.2.  The Policy Landscape for Digital 
Agriculture Transformation in the 
Public Sector

As part of the governmental commitments to 
digital transformation, the agriculture sector 
has issued numerous policies and measures to 
expand the application of digital technologies. 
These include objectives to enhance agricultural 
productivity, input efficiency, commodity value, 
conserve natural resources and adapt to climate 
change. Based on the research’s analysis, these 
policies and plans have focused on three key 
thematic areas within the public sector: 

(1)  modernising and automating monitoring 
and forecasting systems to support 
agricultural production

(2)   building up the database system for 
agriculture sub-sectors to serve decision 
making, management and planning process, 
and 

(3)   strengthening agricultural services and 
information dissemination. 

Monitoring and forecasting systems for 
agricultural production will be crucial to 
support agricultural modernisation and 
timely response to adverse climate and 
environmental conditions. Digital technologies 
can support producers in better monitoring and 
forecasting the development of crops, changes 
in environmental and agro-climatic factors, etc., 
thereby improving on-farm decision making, 
productivity, and resource use efficiency. Since 
2017, novel technologies, such as satellite remote 
sensing, have been promoted by MARD to serve 

the development of key agricultural commodities 
(Directive 6524/CT-BNN-KHCN). In 2019, MARD 
approved the Information Technology Application 
Plan (Decision 4201/QD-BNN-KHCN) which further 
introduced new advanced technologies such 
as Cloud Computing, Artificial Intelligence (AI), 
Internet of things (IoT), Big data, mobile platforms, 
etc. to improve agricultural intelligence, automate 
production processes, improve productivity and 
the quality of agricultural products.

MONRE launched the Digital Transformation 
Programme to 2025, vision to 2030 (Decision No. 
417/QD-BTNMT/2021), which sets out visions 
to ensure 80% of environmental monitoring 
equipment nationally utilises digital technologies, 
of which 70% is to be applying smart technologies 
such as IoT. 

At sectoral scale, the shrimp sector is pioneering 
in digital application, as demonstrated through 
the issuance of the National Action Plan on the 
development of Viet Nam’s shrimp industry by 
2025 (Decision No. 79/2018/QD-TTG). The plan 
recognises the importance of digitally integrated 
shrimp systems, enabled through remote sensing 
and smart sensors for monitoring environmental 
parameters and epidemics across value chains. 
This will enable faster and more efficient 
transmission of early warning information, 
increase transparency and accountability, and 
ensure the control of epidemics in concentrated 
shrimp farming areas. 
 
Database centralisation and management will 
enable macro-agricultural intelligence and fill 
information gaps to support decision-makers. 
As presented later on in this report, databases in 
agricultural sub-sectors, such as water resources, 
hydro-met information, pest and diseases, crop 
yield, market information, etc., face the challenge 
of being non-conformed and non-centralised at 
regional and national level. This creates immense 
difficulties for enabling big-data analysis and 
macro-agricultural intelligence. To address this 
challenge, recent initiatives in data centralisation 
have occurred at both MONRE and MARD. 
These two organisations collect and manage key 
environmental and agricultural information. 

Most recently, the mission for data centralisation 
is highlighted in National Digital Transformation 
Programme (Decision No 749/QD-TTg/2020), and 
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relevant ministry-level digital transformation 
plans. For the MKD, previous legal documents 
have called for regional-level data centralisation 
processes, including Resolution No. 120/2017/NQ-
CP, 324/QD-TTg/2020. They cover the upgrading 
and construction of a specialised and cross-sectoral 
database of the MKD to serve the resilience to 
climate change. Several digital technologies are 
suggested to support database management and 
operating information system process, including 
cloud computing, big data, internet of things (IoT), 
artificial intelligence (AI), blockchain, and social 
media, as noted in Decision No. 942/2021/QD-TTg 
and Decision 4201/2019/QD-BNN-KHCN.  

At the ministerial level, MARD and MOST recently 
issued Decision 5378/2017/QD-BNN-KHCN/, 
which provides the framework for centralising, 
standardising, storing, and managing the dataset 
for agricultural sub-sectors. The decision also 
provides the mechanism for data sharing among 
agencies, institutions and provincial departments 
in the agriculture sector to create open databases 
that are accessible to public and private users. 

MONRE’s Digital Transformation Programme 
to 2025, vision to 2030 (Decision No. 417/
QD-BTNMT/2021) has set out proposals and 
projects to expand their environmental database 
infrastructure. The most significant project that 
contributes to this vision in the MKD is the World 
Bank-supported MKD Data Center, operated under 
Department of Information Technology (DINTE), 
under MONRE.

The application of AI in data centralisation, data 
connection, and database management is also 
leveraged at the local level through provincial 
plans. An example of this is Plan is 298/KH-UBND 
2021 on promoting AI application in An Giang 
province, with targets to strengthen capacity and 
infrastructure to serve AI application at the local 
level and develop software to collect input data 
(dataset on agro-climatic conditions, pests and 
disease, soil and water quality, etc.) 

Strengthening the agricultural services and 
information dissemination will address key 
pain points across the agricultural value 
chain. Production monitoring and database 
centralisation aside, the Vietnamese government 
has also realised the potential for digital tools 
to address specific pain points along the value 
chain, such as the lack of market information, 

financial services, traceability, etc. In the National 
Digital Transformation Programme (Decision 
No.749/2021/QD-TTg), the government of Viet 
Nam has oriented investments in developing IT 
infrastructure, mobile networks, mobile money 
system, and promoting linkage between the state 
and private enterprise. This is expected to provide 
an enabling environment for the provisions of 
data-driven agriculture, e-commerce, monitoring, 
and early warning systems to aid agricultural 
production.  

In 2021, the MIC issued the plan for information 
and knowledge sharing for prevention and 
control of dangerous disease on aquaculture 
for 2021 - 2030 (Decision 1214/QD-BTTTT), 
which highlighted the target for improving the 
information communication systems through 
strengthening the traditional systems such 
as radios, public bulletin boards, extension 
materials, as well as the adoption of new digital 
tools, including SMS; technology platforms (social 
networks, e-bookcases, mobile apps...).

At the local level, the need for digital technologies 
for disseminating agricultural information has 
been also recognised. Ca Mau province issued 
Plan 24/2021/KH-UBND, which promotes the 
development of e-commerce platform and support 
private companies to apply digital technology 
solutions (barcode technology, QR code, NFC chip, 
blockchain technology...) to trace the origin of 
agricultural products.  

While PPP frameworks have been established in 
Viet Nam, there have not been strong examples 
of those involved in digital initiatives. The recent 
Decree No. 15/2015 / ND-CP established a legal 
framework for PPP and provided a legal basis for 
the implementation of PPP forms in Vietnamese 
agriculture. The conceptual framework of PPP in 
Viet Nam is uniformly understood according to 
Decree 15 as “a form of investment made based 
on a contract between competent state agencies 
and investors or project enterprises to implement, 
manage and operate infrastructure projects and 
provide public services”. In particular, the field 
of investment in the form of PPP in agriculture is 
specifically mentioned as follows: “Infrastructure 
works for agriculture and rural areas and 
development services associated with production, 
processing and consumption of agricultural 
products”. 
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A notable initiative that aims to bring about 
further PPP involvement in the agriculture sector 
is The Partnership for Sustainable Agriculture 
in Viet Nam (PSAV). Established in 2010, PSAV 
comprises over 120 partners from global and 
local companies, provincial governments, national 
research institutes, international organisations, 
and NGOs. The PSAV Task Forces focus on seven 
crops—coffee, fisheries, fruits and vegetables, 
livestock, pepper, rice, and tea—and the cross-
cutting issue of agrochemicals.  

Specifically relating to coastal MKD areas, the 
two key areas of rice and fisheries stand out as a 
priority. For fisheries, the task force has noted a 
priority on (1) establishing the local government’s 
environmental and disease monitoring system and 
protocols for aquaculture, (2) supporting shrimp 
cooperatives to obtain Aquaculture Stewardship 
Council certification and establishing cost-sharing 
models and (3) piloting Service Delivery Models 
to provide better and more efficient services to 
farmers. For rice, key priorities are placed on (1) 
setting up new sustainable rice models in response 
to the drought and saline intrusion crisis and (2) 
identifying opportunities for export, enhancing 
market access for businesses, and export certified 
rice products. 

These priorities, specifically on monitoring 
systems, service delivery models, and drought 
and salinity response, link directly to the 
potential of digital technologies to support in this 
process.  Nonetheless, while the PSAV initiative 
has been able to bring large participation from 
stakeholders, private partners in rice and shrimp 
sectors are extremely limited when compared 
to other key commodities, consisting of mainly 
MARD and government associations. Leading 
digital technology providers in the aquaculture 
sector, such as Rynan technologies, TepBac, etc. 
are not yet a part of this partnership.[1]  

While forward visions of a digitally-enabled 
MKD have been set, much work is required 
to effectively guide this transformation�1�. 
Certain policy shortcomings exist that can 
challenge the effective implementation of 
digital technologies. First, many policies have 
been issued to promote “high-tech” agriculture, 
“digitalisation”, “information technology”, or 

[1]  Further challenges in digital technology adoption will be explored in later sections, when the research explores in detail each technology use-case

“Industry 4.0”. These terms can be over-used and 
often misunderstood. Without clear orientations, 
directives, and guiding documents, this vision may 
not translate to meaningful actions on the ground. 
The integration of digital technologies in detailed 
action plans, especially at the provincial level is 
limited, often lacking a clear set of actions and 
initiatives, standards, and regulations for digital 
technologies application. Importantly, investment 
costs, especially for monitoring technologies 
are expensive, which in combination with small-
scale farming and strict land-use regulations, are 
barriers that limit the widespread adoption of 
digital technologies. 

3.3.  The Role of Different Stakeholders 
in Supporting the Digital 
Transformation 

Private sector investment has potential to drive 
enhanced technology adoption for modernised 
agricultural value chains. The digital agriculture 
epicentres in Ho Chi Minh City, Tra Vinh, and Can 
Tho are home to many digital agriculture firms.  
Across Viet Nam, private enterprises on various 
agricultural commodities have been driving 
innovation and providing digital services. Some 
of these most prominent enterprises include 
VinEco, Hachi, TH True Milk, Vinamilk, Agrimedia, 
GreenCoffee, MimosaTEK, BacTom, RTAnalytics, 
Fsoft, TraceVerify, and the Digital Agriculture 
Association of Viet Nam (Giles et al. 2021). The 
success of these companies has drawn national 
attention to optimising agricultural processes and 
investing in digital solutions.

The government needs to provide the 
digitalisation regulatory framework, facilitate the 
enabling factors for the digital transformation, 
and ensure the equal accessibility of these 
technologies and services to farmers. The 
Government of Viet Nam is already committed to 
various digitalisation initiatives, including digital 
technology adoption in agriculture. Public data, 
in combination with digital agriculture providers’ 
databases, could fill many data gaps in Vietnamese 
farming systems, thus facilitating additional 
needs-based research and services (Burra et al. 
2021). This calls for the engagement of public-
private partnerships (PPP) and co-financing to 
scale digital interventions. As an example, a 
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preferential US$4.4 billion credit package reserve 
was established by the government in 2017 to 
provide high-tech agricultural enterprises with 
below-commercial interest rates. This comes with 
the requirement that agricultural firms must be 
certified as high-tech producers, though this has 
been recognised as highly difficult due to extensive 
requirements on business models, profitability, 
and the educational level of personnel (VNS 2018). 

As a result, smallholder producers have the risk 
of being left behind in the digital transformation 
process, with factors such as limited income 
and farm size barring them from benefiting 
from advances in digital agriculture. Thus, the 
government should be a major player in providing 
financial and technical support to these groups 
to ensure equitable benefits. As a clear example, 
recently, the Agriculture and Rural Development 
Bank has promised to reserve US$2.3 billion in 
credit to support individuals, collectives, and 
enterprises engaged in higher standards of food 
production (Burra et al. 2021).

International donors, NGOs, universities, 
research institutes, and civil society organisations 
will play an important role in facilitating digital 
transformation through dialogues, upscaling 
digital solutions, and investing in enabling digital 

agricultural infrastructure. Aside from private 
sector and government actors, there are a wide 
range of actors supporting the digitalisation 
processes for the agricultural sector. National 
research institutes, such as the Viet Nam Academy 
of Agricultural Sciences, Can Tho University, and 
Viet Nam National University, have conducted 
pioneering research, piloting solutions for digital 
technology application in the MKD.   To promote 
the wider adoption of digital technologies, the 
Viet Nam Farmers’ Union has played an essential 
role in training farmers and extension workers on 
technology transfer and digital tools application.

In a 2019 joint statement from development 
partners in the MKD Working Group, these 
agencies aim to mobilise at least US$880 million 
in the future for development interventions that 
support the sustainability visions set in Resolution 
120. As part of these commitments, development 
partners have recognised the importance of 
comprehensive data systems, decision support 
tools and technological innovation to support 
government counterparts. These expected 
developments toward robust and consistent 
sources of data and evidence will support future 
decisions on policies and investments (MKD 
Working Group 2019).
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4. Digital Technology Assessment in 
the MKD Agricultural Sector
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In response to the recent emphasis on the digital 
transformation of the agriculture sector, this 
research sets out to assess the potential for digital 
integration across the coastal MKD region. To best 
identify the challenges and potential in detail, the 
research divided agricultural production into three 
core functions with 11 separate sub-functions, 
where government institutions and relevant 
stakeholders play a key role in either providing 
services, or collecting, analysing, and disseminating 
information (Figure 2). This framework acts as the 
guiding foundation for the assessment, which is 
divided into 3 key components:

(1) Stakeholder surveys: The research consulted 
with regional and provincial stakeholders, as 
part of a workshop, to elicit their priorities and 
capacity gaps to support the digital transition 
in specific agricultural sub-functions.

(2) Digital technology application assessment: 
With the aim to better understand the 
extent of digital technology use, as well as 
who are providing these technologies, the 
research conducted a keyword search of 
currently available technologies that support 
agricultural production or provide agricultural 
services in the MKD. The resulting list was 
then coded and categorised according to the 
technology type, focus, and owner typology. 

(3) Digital technology assessment for agricultural 
sub-functions: Informed by key informant 
interviews with sector experts and additional 
literature review, the research conducted an 
in-depth assessment of the 11 agricultural 
sub-functions, to explore the state of digital 
technology utilisation, key challenges in 
applying digital technologies, and identifies 
potential opportunities for digital integration. 

Figure 2: 11 agricultural sub-functions identified by the research
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4.1.  Stakeholder Survey Findings on 
Digital Technology Priorities

As part of a workshop, the research team 
conducted surveys with 30 stakeholders, ranging 
from central level officials, authorities in the 
coastal MKD provinces, and regional research 
institutes to elicit their opinions on:

(1)  The importance of each agriculture sub-
function

(2)  The current capacity to conduct monitoring 
activities of each function

(3)  Digital technology needs to enable 
resilience for farmers

(4)  Current challenges in conducting the digital 
transformation. 

The key findings from this survey process are 
provided below (See Figure 3).

Water quality monitoring was rated as the 
most important function to support agricultural 
production for the MKD.

• This is representative of the importance of 
water quality in ensuring shrimp and rice 
production in the MKD. With challenges 
such as saline intrusion, drought, and water 
pollution impacting production. 

• Technologies such as water quality monitoring 
systems and IoT irrigation systems stood out 
as the most recommended technologies that 
require further development. 

• This survey assessment is in alignment with 
a large number of current development 
initiatives that supports water resources 
monitoring, as discussed later on in this report. 

There is an emerging need for data centralisation 
to support decision-making and planning.

• Agricultural planning and decision-making 
are rated as the most important functions to 
support digital transformation. 

• In concurrence with the policy review, open 
databases to access information and decision-
support tools are rated among the key 
technology needs.

• This need is reflected in recent developments 
of information systems at regional and 
provincial levels, such as the World Bank- 

supported MKD Data Center, the integrated 
agricultural management system of Hau Giang, 
or the Kien Giang water resources system.

At the regional level, the capacity to facilitate 
the enabling conditions for agricultural 
modernisation is recognised as a key gap.

• Financial services and market access are 
among the two key pressing challenges 
that need to be addressed according to 
stakeholders. 

• Trailing behind these two are the 
environmental monitoring capacities – which 
stakeholders found to be of lower capacity.

• Water quality monitoring, while recognised 
as a high priority was found to have only 
moderate capacity gaps – possibly suggesting 
that current ongoing projects have been 
able to start addressing the water-related 
challenges for the MKD.

At the provincial level, stakeholders emphasise 
a larger capacity gap and information need in 
the monitoring of environmental parameters 
supporting agricultural production.

• In contrast to the general ratings of all 
stakeholders, provincial stakeholders scored 
some indicators differently. In their view, 
monitoring of environmental and climatic 
information, such as water resources, pests 
and diseases, agro-climate, etc. is where there 
are significant capacity gaps. While there 
is already monitoring equipment for these 
parameters, the study finds that monitoring 
locations remain scattered and are not 
targeted enough at the provincial level.

• Soil monitoring was identified as having the 
highest monitoring capacity gap, where there 
is limited involvement of digital technologies. 
The technology assessment find that soil 
monitoring is mainly conducted manually 
based on collected soil samples. 

• On the other hand, enabling factors for the 
agricultural value chain, such as transport and 
storage, decision planning, etc. were seen 
as having higher capacity. This is with the 
exception of improving information on market 
access, where provincial views aligned with 
regional perspectives. 
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Irrigation system management has been assessed 
with higher operational capacity than other 
functions

• The MKD is experiencing an agricultural 
transition in coastal areas from rice paddy 
to mixed aquaculture-rice or aquaculture 
production systems. This requires the current 
irrigation system, which traditionally has been 
focused on the prevention of saline intrusion 
and supporting triple-rice production, to be 
retrofitted to be suitable for new production 
needs. Given this importance, stakeholders 
found that current capacities to monitor 
and operate irrigation systems were more 
adequate than all other surveyed functions.

• Given this rating, it may be assumed that 
emphasis on digital technology application 
in the irrigation management sector will be 
placed with lower attention by stakeholders, 
compared to other agricultural sub-sectors. 
A possible explanation for this finding is that 
stakeholders do not find a strong case for 
digital technology application for the sector, 
where manual operation of these systems, 
informed by water monitoring information, is 
adequate. 

• Understandably, digital technologies may 
only contribute a smaller part to modernising 
the irrigation system, as irrigation system 
management still largely depends on hard 

measures of intervention (construction of 
large sluice gates, channels, canals, valves). 
Nonetheless, automated water detection 
systems, sluice gates, and water pumps, can 
enable these systems to run in a more agile 
manner that is responsive to progressive 
environmental changes. 

Mobile apps are seen as innovative interfaces 
to disseminate information to farmers and 
stakeholders, as compared to traditional 
communication methods. 
• Survey results suggest that traditional 

communication channels, such as TV/
Radio, bulletin boards, loudspeakers had 
lower investments needs. These traditional 
channels have existing infrastructure that 
are adequately sufficient in disseminating 
information to farmers in the MKD.  

• On the other hand, mobile apps are seen as a 
high-potential tool for improved and targeted 
communication. This reflects a growing 
emergence of the promotion of mobile app 
platforms such as Khuyen Nong Xanh, BVTV, 
which provides two-way communication 
agricultural advisory. However, a majority 
of these publicly-operated apps are in early 
phases of development, with limited reach to 
end users. 
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4.2.  Digital Technology Application 
Assessment for the MKD

Following the stakeholder surveys, the research 
team conducted a desk-scanning of available 
digital technology applications utilised in the 
MKD relating to agricultural production. Some 
additional technology applications applied in 
other regions of Viet Nam that are relevant to the 
discussion are also included. This has resulted in a 
non-exhaustive list, which included 71 applications 
where the private sector, public sector and 
international development partners provided or 
piloted digital services. 

The objective of this activity is to understand:
(1)  What types of digital technology are applied 

in the MKD?
(2)  Which sub-sectors do these digital 

technologies focus on?
(3)  Which actor types are pioneering innovation 

for digital technology applications?

The key findings are presented below (See Figure 4)

In alignment with the importance of water 
resource management in the stakeholder survey, 
a large portion of the technology applications 
identified relates to managing and monitoring 
water resources. 

• Smart sensors and IoT systems were identified 
as the most common technology types applied 
in the MKD. The use cases for sensors were 
present across donor projects, private sector 
services, government operations and research 
pilots. A large portion of these applications 
relate to the usage of sensors to support farm-
level water quality monitoring, or provincial-
level monitoring at key river and irrigation 
channel locations. 

Another significant portion of current technology 
applications focuses on monitoring agricultural 
production parameters – with a heavier 
emphasis on crop production systems rather 
than aquaculture.

• The scanning reveals that there are more 
technology applications in crop production 
(40%) than in aquaculture production (8%). 
The skew is likely due to the research’s general 

focus on the MKD as a whole, rather than 
specifically on coastal areas.

• The application of digital technologies besides 
monitoring production, such as macro-
agricultural management, market linkages, 
and value chain development, had fewer 
cases. 

Fewer private-sector technology applications are 
available when compared to the public sector. 
The presence of PPPs for digital technologies was 
especially limited. 

• Technology applications in the private 
sector only contributed to 24% of the 
total technologies identified. A majority of 
the technologies offered here have high 
investment costs, and only allow entry for 
medium to large enterprises or cooperatives 
that can capitalise on economies of scale. 

• Among the identified applications, two 
typologies of private sector players emerge. 
The first group is private companies that 
provide general technology services, such 
as the installation of on-farm equipment 
and sensors, or smart irrigation systems. The 
second group of private sector actors is those 
who design bundled solutions to address 
multiple paint points along the agricultural 
value chain for farmers. This second group 
is more dominant in the aquaculture sector. 
Several providers, such as Bosch, Cargill, 
and Rynan Technologies also offer their 
production management software and sensor 
bundles on a service-based financing model. 
These integrated systems can both improve 
monitoring of production inputs, as well as 
provide recommended actions to best manage 
shrimp stocks.

• PPPs that directly relate to digital technology 
development for agriculture were extremely 
limited. One case study identified was a pilot 
collaboration between the Plant Protection 
Department and Viettel Solutions in An Giang 
province. This pilot applied AI methods in 
forecasting rice pests and developed a mobile 
app for rice pest prediction, identification, and 
management (Q. Trung and Le 2011).
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The public sector is a major driving force behind 
piloting and providing digitally-enabled and 
equitable agricultural services.

• The public sector contributed to more than 
75% of the technology applications identified, 
with relatively equal proportions between (1) 
technologies that are currently in operation 
by government agencies, (2) technologies 
that are piloted as research projects, and (3) 
technologies that are funded by donors. 

• A large portion of donor-supported projects 
has focused on improving agricultural 
monitoring through smart sensors (water, 
pest and diseases, salinity, agro-met 
monitoring). These actors also supported the 
development of mobile apps and decision 
support platforms, such as the UNDP Climate 
Resilience Index, or the AI Plant Doctor Mobile 
App, to name a few. Most significantly, the 
World Bank is supporting the development of 
the MKD Data Center, stationed in Can Tho, to 
improve multi-sectoral data centralisation and 
advanced agricultural analysis.

• Pilot and research projects conducted by 
research institutes and universities were 
where the research found the highest level of 
innovation in digital technology use. To name 
a few, SWIRR piloted an intelligent control of 
the sluice system to prevent saline intrusion 
using IoT devices in Vinh Long province.  VNSC 
is developing a rice & mangrove monitoring 
tool in Southern Viet Nam by using time-series 
satellite images. Several research institutes 
have also applied improved modelling and 
forecasting to support in more effective early 
warning. 

• While research using Satellite Remote Sensing 
has generated new approaches to assess crop 
yield, agricultural loss and damage, the research 
has not identified any successful case studies 
where this knowledge is diffused into digital 
services to support decision-makers or farmers. 

• Despite the high levels of innovation provided 
by these research partners and donor 
projects, accounting for over 50% of the cases 
identified. Oftentimes, these research projects 
will only stop at the pilot level, without 
being effectively brought to scale. For donor-
funded projects, key informant interviews (KII)

interviews raised the concern of sustainability 
of these interventions post funding cycles. 

• Technology cases that are in operation by 
government agencies are mainly in the form 
of databases and information platforms for 
decision-makers and farmers. These platforms 
mainly centralise sub-sectoral information. 
For example, the AgroTrade platform was 
designed by MARD to provide information on 
storage and processing, export and import 
markets for crop products. The Southern Plant 
Protection Department designed the Plant 
Protection Database Management System to 
better record and monitor agricultural pests. 

While there has been a strong emergence of 
digitalisation cases in the back-end, fewer end-
user-oriented innovations are occurring to better 
support farmers.

• The examples of the technology cases 
presented above have mainly supported 
the development of the back-end. On the 
other hand, while cases exist of solutions to 
support farmers, they are often in their early 
development stages or remain scattered 
among different agricultural sub-sectors. 

• The Ca Mau Agricultural Website stood out 
as the most integrated digital tool provided 
that centralises all information to support 
agricultural production. The website serves 
multiple different user types, from farmers, 
to decision-makers and businesses. It 
provides information on agricultural advisory, 
market prices for major commodities, agro-
meteorology early warnings, and advertises 
locally produced commodities for purchase. 
The Province has also developed a Mobile App 
interface, where they host weekly live streams 
with extension officers and DARD officials to 
answer farmer’s questions. 

• Recently, the National Agricultural Extension 
Center has also developed the Khuyen 
Nong Xanh app (English: Green Agricultural 
Advisory). The app has been introduced and 
promoted for use at agricultural extension 
centers at all levels. Using this app, farmers 
with questions on farming techniques can take 
pictures, send them through the app, and be 
consulted by experts.

https://nongnghiepcamau.vn/
https://apps.apple.com/us/app/khuy%E1%BA%BFn-n%C3%B4ng-xanh/id1547394321
https://apps.apple.com/us/app/khuy%E1%BA%BFn-n%C3%B4ng-xanh/id1547394321
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• Private-sector digital tools have also played 
a role in providing targeted information to 
farmers. Examples from the aquaculture 
sector include companies such as Bosch, 
Tep Bac, RYNAN Holdings, and AquaConnect 
who have designed e-commerce platforms. 
Bosch and Tep Bac host online platforms for 

farmers to access market news, daily price 
information, and online trading. Tep Bac’s 
website publishes a web-based industry 
magazine focusing on technical information 
and forums for farmers, scientists, suppliers, 
and processing enterprises.
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5. Digital Technology Assessment 
of Agricultural Sub-Functions
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In this section, the research aims to assess the 
state of digital technology application in specific 
agricultural sub-functions. For each of these sub-
functions, the research assesses the following:

• What role does the sub-function play in 
supporting resilient agricultural production?

• Who are the key institutions that operate 
within this function?

• What is the state of digital technology 
application to support the operation of the 
sub-sector? This assessment is conducted 
at both landscape and farm-level (where 
applicable)?

• What are the key challenges that constrain 
further digital technology adoption for this 
function?

This section is intended for readers who wish to 
explore potential investment opportunities or 
development interventions to enhance digital 
adoption in each sub-function. Hence, readers 
are recommended to selectively explore sections 
most relevant to their interests. 

5.1.  Digital Technologies for Environmen-
tal Monitoring, Production Monitoring 
and Agricultural Intelligence

5.1.1. Soil Monitoring

Healthy soils are essential for productive and 
resilient agricultural systems to extreme weather 
events. In the MKD, the intensification of crops 
and the overexploitation of the land lead to 
soil pollution and degradation. In addition, the 
salinisation of coastal soil due to saline intrusion, 
sea-level rise and poor drainage is a significant 
concern.

According to the Land Law of 2013 (updated and 
effective on 01/09/2021), the Land management 
Administration under MONRE is responsible for 
administrative soil resource management and 
making maps on land quality, land potential, 
land degradation, and land pollution every five 
years. MARD is a consulting organisation on 
agricultural land use, responsible for evaluating 
and conducting land use planning or agricultural 

[2]  Monitoring points are defined as locations where samples are taken periodically by field staff.
[3] https://thuvienphapluat.vn/van-ban/Tai-nguyen-Moi-truong/Quyet-dinh-90-QD-TTg-quy-hoach-mang-luoi-quan-trac-tai-nguyen-moi-truong-

quoc-gia-2016-300362.aspx 

transformation. Research institutes under MARD 
such as IAE, NIAPP and universities (VNUA, 
CTU, etc.,) are also involved in monitoring and 
forecasting soil resources for agriculture.  Land 
management is decentralised to the provincial 
people committee. The provinces are responsible 
for soil quality mapping, developing land use 
plans and agricultural transformation plans, with 
technical support from DONREs and DARDs and 
consultancy with MARD and MONRE. 

At landscape scale:

Attempts to study soil quality status have mostly 
been based on data from field surveys, with the 
support of GIS and remote sensing tools. Although 
soil quality can be measured by soil monitoring 
networks, the official soil monitoring network 
is limited. By 2015, there were 34 soil resource 
monitoring points[2] in the MKD and the Master plan 
for environmental monitoring networks to 2030 
planned to establish 6 more points in the whole 
region by 2030[3] (Decision 90/2016) (Figure 5). 

Figure 5: Map of soil resource monitoring points in 
the MKD (According to Decision 90/2016).

Field surveys are organised by researchers or by 
land management agencies for local, regional, or 
national scale studies to conduct soil sampling. 
These soil samples are analyzed at laboratories, 

https://thuvienphapluat.vn/van-ban/Tai-nguyen-Moi-truong/Quyet-dinh-90-QD-TTg-quy-hoach-mang-luoi-quan-trac-tai-nguyen-moi-truong-quoc-gia-2016-300362.aspx
https://thuvienphapluat.vn/van-ban/Tai-nguyen-Moi-truong/Quyet-dinh-90-QD-TTg-quy-hoach-mang-luoi-quan-trac-tai-nguyen-moi-truong-quoc-gia-2016-300362.aspx
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then visualised using GIS to support in modelling 
and soil quality mapping. The soil maps, delivered 
by WebGIS sites or in paper format, support 
policymakers at both national and local levels in 
the planning and zoning process. 

Recently, researchers at national universities have 
designed innovative remote sensing approaches 
to measuring soil information. For example, Hoa et 
al. (2019) applied the Sentinel-1 Synthetic Aperture 
Radar (SAR) C-band data combined with machine 
learning models to map soil salinity intrusion in 
Ben Tre province. Results found that using machine 
learning methods, SAR data has a high capacity to 
predict soil salinity at high resolution (10m x 10m). 
In addition to national studies, a wide range of 
international initiatives have also supported users 
to monitor soil quality such as the Viet Nam soil 
map, developed by ADB, or the map of soil types 
in the Greater Mekong Subregion developed by 
ICEM. 

At farm scale:

Soil monitoring methods are often limited to soil 
sampling and laboratory analysis. Soil sampling 
allows farmers to check the soil properties to 
determine available nutrients, pH, and many other 
types of data necessary for making informed 
soil management decisions, improving input 
use efficiency and profitability. However, this 
method is rarely applied by farmers due to lack of 
awareness, high costs and requiring long waiting 
times to receive analysis results. 

Recently, some research institutes and universities 
have piloted smart monitoring stations to monitor 
the quality of agricultural soil. In 2017, the College 
of Agriculture, Can Tho University has piloted 
a monitoring system to automatically monitor, 
analyze, and visualise soil quality in paddy fields. 
The system includes smart sensors to measure 
the soil, field, and channel water quality; cloud 
storage to store sensing data; and analysis 
software. The system was first applied in Ca Mau 
and Soc Trang provinces, contributing significantly 
to preventing salt contamination in rice paddies 
and water channels and creating a mechanism 
to manage fertiliser application and irrigation 
systems (Murata 2019).  

In addition to research institutes, private companies 
offer advanced technologies for soil monitoring 
and assessment such as IoT sensors which provide 

real-time data on soil pH, temperature, moisture, 
EC, etc. to users via mobile phones, laptops, 
tablets, etc. (asin.com.vn 2021). However, the 
application status and the benefits of these tools 
to farmers have not yet been evaluated. 

Challenges/opportunities:

Despite the potential of advanced monitoring 
and reporting systems to support soil quality 
management, their application is still at a pilot 
stage or based on one-off research; thus, the 
sustainability of these initiatives is uncertain.  

The soil databases and analysis products such as 
soil maps and ecological zone maps based on soil 
conditions are managed by different agencies and 
institutes (CTU, RMCs, SIMRR, MONRE, DONRE, 
JICA, IFAD, GIZ, WB, etc.). These sources may not 
allow free access, nor are they connect to each 
other. In addition, the data are inconsistent in 
format, overlapped, and mainly based on on-off 
project, thus are not updated regularly. Therefore, 
many datasets are not utilised, analyzed, and 
disseminated to ended users to support decision 
making and planning at local level. 

At present, the updated and continuous data 
on soil properties, soil salinity, and soil fertility 
are still limited and do not meet the needs of 
research institutes and local agencies. As soil 
salinisation is remaining the main problem in the 
MKD, it is recommended that the establishment 
of a monitoring system for soil salinity throughout 
the season will help farmers avoid planting during 
periods of high salt intrusion and make decisions 
on irrigation management. 

5.1.2. Water Resource Monitoring

Monitoring of water quality is critical to support 
farmers’ decision-making in the MKD, where water 
pollution due to upstream agricultural production, 
intensive aquaculture, industrial production, 
and domestic waste is becoming more severe. 
Particularly in the aquaculture sector, information 
on water quality helps farmers decide on seasonal 
calendars and which species to culture and when 
to exchange water within aquaculture ponds. 
Continuous monitoring of the chemical and 
biological parameters of pond water helps protect 
aquatic livestock from adverse environmental 
impacts, reduce losses, and improve production 
yield (Danh et al. 2020). 

https://data.opendevelopmentmekong.net/vi/dataset/soil-types-in-vietnam
https://data.opendevelopmentmekong.net/vi/dataset/soil-types-in-vietnam
https://icem.com.au/portfolio-items/soil-types-in-gms-countries-faounesco-classification/
https://icem.com.au/portfolio-items/soil-types-in-gms-countries-faounesco-classification/
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At national level, MONRE (Directorate of Water 
Resources Management, Viet Nam Environment 
Administration, Meteorological and Hydrological 
Administration, etc.) are mandated to conduct 
surveys on water resources and monitor water 
quality. At regional level, MARD’s research 
institutes, mainly SIWRR and SIWRP, also support 
in water resource monitoring, surveying and 
forecasting for agriculture and aquaculture. At 
the provincial level, DONREs are mandated to 
conduct water quality and salinity monitoring and 
provide input data for DARDs to develop warnings 
and forecasts on crop seasoning and water use 
planning.  Other MARD institutes such as IAE, 
WRI, Research Institute of Aquaculture, national 
universities, and international organisation also 
conducts one-off research and development 
projects on water resource monitoring and 
reporting for agriculture and aquaculture. 

At landscape scale:

Water monitoring is mainly based on field surveys 
and networks of monitoring stations. Regionally, 
the MRC Member Countries also manage a Water 
Quality Monitoring Network to detect changes 
in Mekong River water quality, with 48 stations 
for the whole region, including 10 stations in Viet 
Nam. The MKD also has an extensive network 
of 158 hydrometeorological stations operated 
by DONRE. However, these monitoring systems 
only focus on general parameters (pH, TSS, DO, 
COD, BOD, NH4+), and may not detect some 
forms of pollution, including concentrations of 
agrochemicals used in agriculture and aquaculture 
production (WB 2017a). As of 2019, the National 
Center for Water Resources Planning and 
Investigation (NAWAPI) was supported by a World 
Bank project to install and upgrade 123 automatic 
monitoring stations for groundwater in the 
MKD, bringing the total number of groundwater 
monitoring stations to 335. The government 
has realised the importance of improving the 
monitoring systems and therefore issued the 
“Master plan for national natural resources and 
environment monitoring networks for 2016 – 2026, 
with a vision to 2030” which targets improving the 
water resources monitoring network (including 
surface and groundwater monitoring network). 

In addition, the official network of 
salinity monitoring stations, a subset of 
hydrometeorological stations that measures 

the salinity in the channel and river networks, 
includes 39 stations across the MKD 
(baotainguyenmoitruong, 2020). However, this 
official network does not yet include all donor-
funded or project-installed salinity stations.  
For example, international organisations have 
supported the installation of salinity stations for 
provinces across the MKD, including the Sub-
project 2 of WB MD-ICRSL project (20 stations by 
2022), GIZ project (21 salinity monitoring stations 
in Ca Mau, Bac Lieu and Soc Trang by 2022), the Ca 
Mau DARD and Aus4Innovation AQUAM project 
(15 stations in Ca Mau by 2022), and the IFAD 
AMD project (30 stations in Tra Vinh and Ben Tre 
by 2020). 

Figure 6. Location of national network of hydrologi-
cal stations, operated by MONRE, in the MKD. Both 

green and red represents available stations, with red 
stations being due for upgrade by 2030. 
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Figure 7. Location of salinity stations utilised by 
SIWRR to conduct seasonal saline intrusion forecasts 

in the MKD (Source: SIWRR)

The next stage is the centralisation of information 
gathered through the network of monitoring 
stations, incorporating them into databases. The 
water resource sector has experienced major 
developments in database centralisation over 
the past decade. During the early 2000s relevant 
datasets collected from monitoring stations had 
major limitations. These included data stored in 
different formats; an incoherent management and 
storage structure across different data systems; 
a lack of validation mechanisms pertaining to 
data quality, and a lack of connection between 
monitoring stations (Hoàng, An and Toàn, 2009). 
In the following decade, efforts to centralise 
water resource information began to emerge, 
though these initiatives have mostly occurred at 
ministerial level in MONRE and MARD. Both of these 
institutions have mandates to collect information 
on water resources and conduct forecasting, 
leading to information overlaps that may not 
be accounted for in a common database.  From 
2012-2014, a standardised information database 
for water resources in Viet Nam was established 
by Viet Nam Water Resources University under 
MARD, named the Viet Nam Water Resources 
Data Network. Currently, NAWAPI under MONRE 
also manages an information platform for water 
resources monitoring, forecasting, and warning. 

Aside from national efforts to centralise water 
resources databases, development partners 
have also supported the centralisation process 
at provincial level. This is exemplified by MCRP’s 
cooperation with DARDs and DONREs of 5 
provinces, including An Giang, Kien Giang, Ca 
Mau, Bac Lieu and Soc Trang, to develop the “MKD 
Water Sector Database”. With a vision to 2025, 
the system will be gradually expanded to other 
provinces and sub-regions in the MKD.

At farm scale:

Automatic water monitoring systems and IoT 
systems, developed by research institutes and 
private companies, are common tools. Integrated 
IoT solutions are emerging, significantly supporting 
smart farming in both rice and aquaculture sub-
sectors. 

For rice production, several digital initiatives have 
been developed by both the private and public 
sectors. For example, as part of a partnership 
between Kien Giang DOST, DARD and Binh Dien 
fertiliser company, a pilot of “Building a smart rice 
farming model to adapt to climate change in Kien 
Giang province” was trialled in 2 communes. The 
project installed 8 automatic water monitoring 
stations, 9 alternating wetting and drying (AWD) 
sensor pipes and 1 intelligent irrigation pumping 
station. In another example, Tra Vinh University 
(TVU) piloted an IoT system to support water 
use efficiency of AWD for rice. These intelligent 
systems have allowed farmers to better save 
water, reduce irrigation energy costs, and enhance 
yields (V. Pham et al. 2021). 

For aquaculture, smart monitoring systems 
have been developed to allow more precise and 
automatic water quality control in aquaculture 
ponds. For example, TepBac company developed 
the remote aquaculture farm management 
platform, a combination of smart sensors and 
remote farm management software. The system 
allows water quality monitoring through smart 
sensors, records management practices through 
as digital diary, and monitors growth. This input 
information allows the company to provide advice 
and technical support for pond management, 
develop forecasting tools for productivity and 
harvest decision support. In the public sector, CTU 
designed an E-Sensor AQUA system to monitor the 

http://waterdata.vn/
http://waterdata.vn/
http://123.16.176.41/quantractainguyennuoc/public/home
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water quality of 5 Pangasius fish ponds in Long Ho, 
Mang Thit and Tra On Districts, Vinh Long Province. 
The system offers farmers the ability to monitor 
water quality in real-time (Danh et al. 2020). 

Most significantly, Rynan Technologies currently 
operates one of the largest private water quality 
and salinity monitoring networks in the MKD, 
at 77 stations and buoys. The company publicly 
provides data to farmers and users via its mobile 
app (Figure 8). 

Figure 8. Location of water quality and salinity moni-
toring network of Rynan Technologies. 

Challenges and opportunities:

Based on the information collected from KIIs, 
the water monitoring network has yet to meet 
the need of providing data and information for 
analysis and forecasting purposes. The nationally 
operated monitoring devices are often outdated 
and exceeded their lifespan, requiring upgrades. 
Some water monitoring stations that were 
funded by NGOs and international cooperation 
projects have not been continuously operated and 
maintained properly, thus creating data gaps. 

Regarding data centralisation in the water resource 
sector, aside from the official network conducted 
by MONRE, a large portion of the data collected 
among different agencies, research institutes 
and private companies are not connected to the 
system. 

Specifically, on salinity monitoring stations, 
there is a lack of interoperability among different 
salinity stations installed under initiatives, a lack 
of maintenance of existing stations, and a lack of 
station density to accurately model and forecast 
saline intrusion events. Hence, a higher density 
of automatic salinity monitoring stations would 
support the monitoring and modelling of saline 
intrusions into the delta, but such systems come 
with high installation costs.

At farm level, despite the potential that IoT holds, 
a recent study by Nguyễn et al. (2020) reveals 
challenges in the application of these technologies 
for households. Out of the 500 shrimp-farming 
households interviewed in Ca Mau and Bac Lieu 
province, the 2 provinces with the largest shrimp 
farming areas, only 54.2% of respondents were 
aware of IoT technologies. Notably, only 11.1% of 
large-scale farming households in super-intensive 
farms use environmental monitoring equipment. 
Large investment costs, unstable measurement 
results and rapid deterioration of equipment stand 
as major barriers to effective implementation at 
the farm-level. 

5.1.3.  Irrigation Infrastructure Operation 
and Monitoring

Along coastal saline areas, the irrigation 
infrastructure, including pumping stations, sluice 
gates, channels, and canals, play a pivotal role in 
ensuring proper drainage, water storage, water 
supply and land reclamation/alum control. The 
irrigation system in the MKD is divided into 4 
regions, 22 sub-regions and 120 irrigation zones 
based on the natural characteristics, orientation 
of socio-economic development, and land-use 
planning and management strategy (Figure 9).
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Figure 9. Irrigation systems regions and zones in the 
Viet Nam MKD. Source: MRC, 2018.  

The management of the irrigation systems 
follow a decentralised and un-uniform structure 
across provinces in the MKD. For large-scale 
and medium-scale irrigation infrastructure that 
require complex operating mechanisms and 
inter-provincial structures, they are managed by 
provincial-level irrigation companies, centres, or 
departments. For structures that service within 
district boundaries, such as sluice gates, conduits, 
and secondary canals, they are managed at the 
district level. Lastly, people’s communes and 
water user organisations manage small-scale 
irrigation works (small pumping stations, conduits, 
or culverts…), tertiary and on-farm irrigation and 
drainage canals (Circular 05/2018/TT-BNNPTNT).

At landscape scale:

Effective monitoring and forecasting of water 
resources play an important role in supporting 
irrigation management. For the operation of small 
and medium sized sluice gates, the process of 
opening and closing these gates are often done 
manually, informed by salinity and water level 
measurements near the gates. For example, if 
the saline content of water reaches 2g/L, based 
on government technical guidelines, irrigation 
management agencies have to close the sluice 
gates to prevent saline intrusion into the farm area. 
This measurement is usually once a month at the 
beginning of the dry season. During April and May, 
when saline intrusion often becomes progressive, 
the interval of measurement on saline content 
becomes shorter to once every two weeks, or 
once a week. Here, accurate forecasting of saline 

intrusion plays an important role to support the 
proactive opening and closing of sluice gates. 
Delays in this process can damage agricultural 
production (JICA 2013). 

The manual operation of irrigation systems, based 
on water quality monitoring information, is the 
most common method in the MKD. There have 
only been a few examples across Viet Nam of 
fully automated irrigation systems. For example, 
SIWRR piloted the project “Smart control system 
of sluice gates to prevent saline intrusion” in 
one sluice gate in Long An province. This project 
ended recently in 2021. The project established an 
intelligent control system of sluices and dams to 
prevent saline intrusion and built a GIS database 
on the irrigation infrastructure. Resulting from this 
pilot project, Long An DARD will use it as a basis to 
organise the management of the irrigation system 
towards modernisation for the province (SIWRR, 
n.d.).

Recently, there have also been notable efforts 
in the digitisation of irrigation systems for the 
MKD to develop an irrigation database. Relevant 
line agencies often use this database for basin 
and sub-basin development plans, policies, and 
strategies.  In 2012, the project Improvement 
of  the  Irrigation  Database  of  the  Lower Mekong 
Basin was implemented to update the basic 
information of individual irrigation systems across 
the 4 countries – Viet Nam, Laos, Cambodia and 
Thailand. The information is centralised into a GIS 
facility that contains information such as irrigable 
area, maximum irrigated rice plantation areas, and 
total capacity of reservoirs, etc.

Challenges/opportunities:

The application of digital tools in the irrigation 
sector for the MKD is still at the piloting stage. 
One of the major challenges for the management 
of irrigation systems in the coastal regions of the 
MKD relates to balancing the freshwater demand 
for rice cultivation and the saltwater requirement 
for shrimp farming (JICA 2013). To avoid these 
conflicts, a mix of infrastructure and soft measures 
is required. Firstly, there is a need to install water 
control gates in the lower-level canals to control 
the water entering aquaculture and rice fields. 
Secondly, a denser network of in-field water 
quality monitoring stations is needed to cover 
small and lower-level canal systems (JICA 2013).
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As explored in the stakeholder survey, irrigation 
system management has been assessed with 
higher operational capacity than other functions.  
Given this rating, it may be assumed that emphasis 
on digital technology application in the irrigation 
management sector is placed with lower attention 
and priority compared to others. A possible 
explanation for this finding is that stakeholders 
do not find a strong case for digital technology 
application for the sector, where manual operation 
of these systems, informed by water monitoring 
information, is adequate. 

Understandably, digital technologies may only 
contribute a small part to this transition, as 
irrigation system management still largely depends 
on hard measures of intervention (construction 
of large sluice gates, channels, cannals, valves). 
Nonetheless, automated water detection systems, 
sluice gates, water pumps, can enable these 
systems to run in a more agile manner that is 
responsive to progressive environmental changes.

5.1.4. Agro-meteorology Monitoring 

Extreme weather conditions and climate risks affect 
the livelihood of farmers. Agro-meteorological 
information and climate risk information can 
help vulnerable communities enhance adaptive 
capacity and preparedness to climate variability 
and change. The establishment of a system for 
collecting agroclimatic data will provide local 
governments and farmers with information that 
will improve their ability to plan for and mitigate 
climate-related production risks, achieve greater 
productivity, and ensure greater resiliency in 
agricultural production and food security.

NCHMF and IMHEN are mandated to conduct 
observation and monitoring of agrometeorology 
and climate hazards through the network of 
hydro-met stations. The Regional and Provincial 
Hydro-Meteorological Units at the local level are 
responsible for collecting data from the hydro-
met stations and producing weather forecasts and 
disaster warnings (10-day, monthly, and seasonal, 
every two to three months). This information 
is transferred to provincial DARDs to develop 
agro-climate bulletins and daily disseminate 
this information via mass media (TV, radio) and 
websites.

[4]  Further information on monitoring parameters of meterological and agro-meterological stations is detailed in Circular 05/2016/TT-BTNMT

At landscape scale:

Meteorological stations are the main technology 
utilised to observe the data on climatic conditions 
(temperature, humidity, atmospheric conditions, 
precipitation, cloud cover, etc.) and support the 
projection of upcoming natural hazards such as 
drought, salinisation, flooding, etc. As of 2016, 
there are 18 meteorological stations officially 
managed under VNHMA surrounding the MKD 
region, with an additional 46 stations planned 
for construction till 2030 (Figure 10). In addition, 
there are 16 agro-meteorology stations installed 
across and surrounding the MKD. These agro-
met stations monitor additional metrics to 
support agricultural production, including soil 
temperature, soil moisture, crop yield, etc.[4]  

The collected meteorological data is centralised 
and analysed through forecasting models by 
VNHMA and its sub-departments, including 
NCHMF and IMHEN. To translate this information 
into agricultural early warnings and advisory, 
these VNHMA sub-departments cooperate with 
MARD institutions, such as the Department of 
Crop Production.

Figure 10. Location of meteorological stations, oper-
ated by MONRE, in the MKD. Source: MONRE.

Remote-sensing tools, while having the potential 
to monitor food security and drought conditions, 
have not been widely utilised and mainstreamed 
in decision-making channels. Recently, FAO 
implemented a pilot in Ninh Thuan province 
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(South-Central Coast of Viet Nam), in collaboration 
with the Water Resources Directorate, Viet Nam 
Academy for Water Resources (VAWR), and Ninh 
Thuan Provincial People’s Committee. The project 
implemented an Agricultural Drought Monitoring 
System, based on the Agricultural Stress Index 
System (ASIS), which is a remote sensing-based 
tool, using the Vegetation Health Index, to monitor 
water deficits and droughts.

Recently, rainfall data extracted from commercial 
microwave links have received considerable 
global attention, due to its potential to fill 
location-specific weather observation gaps. By 
measuring the signal strength communicated 
between two telephone towers or antennas, 
scientists can now measure the losses in strength 
that are impacted by rainfall, and from there 
derive information on precipitation rates. A recent 
study in the Netherlands confirmed the potential 
for long-term and large-scale rainfall monitoring 
by utilising mobile network towers (Uijlenhoet, 
Overeem, and Leijnse 2018). Recognising the 
potential, especially for developing countries, 
pilot studies have been conducted in Burkina 
Faso, which also demonstrated the validity and 
potential of the technique. For Viet Nam, with its 
wide coverage of mobile network towers across 
the MKD, this holds significant potential to support 
enhanced precipitation observations, potentially 
supporting sophisticated services, such as index-
based insurance for abnormal rainfall events. 
Nonetheless, this is a very new technology and 
requires significant testing and partnerships to 
fully harness its potential. 

At farm scale:

Private companies offer agro-met stations to help 
farmers actively monitor agroclimatic conditions 
on their farms.  The Automatic Weather Station-
iMestos offered by Agrimedia company is a station 
that monitors weather and natural disasters. The 
data collected from these stations are utilised for 
analysis and forecasting, to provide agricultural 
advice on planting and harvesting schedules, pest 
and disease projections, and disaster warnings. 
Alerts and warnings are sent directly to users via 
mobile phone (Thoitietnhanong, n.d.). 

5.1.5. Pest and Disease Monitoring  

Rice production in the MKD is vulnerable to 
insects and diseases. The brown plant hopper 

(BPH) is a major pest for rice in the MKD. The 
outbreak of diseases transmitted by BPH has been 
a challenge for the rice sector. The recent 2021 
summer-autumn season report found that in 
the Southern Region of Viet Nam, the peak BHP-
infected period during the season was 31,736 
hectares, representing a 336% increase compared 
to the 2020 season. Rice blast disease has also 
been reported to be on the rise, with the total 
area infected increasing by 164% compared to the 
previous season (PPD 2021). 

In the aquaculture sector, major shrimp failures 
have occurred from disease and water pollution  
(MARD 2016b).  Due to poor environmental 
monitoring and management, these conditions 
have caused the success rate of shrimp farming in 
Viet Nam to be only 33%-35%, while in countries 
such as Indonesia and India, the success rate can 
be up to 70% (Viet Nam Directorate of Fisheries 
2021). A recent disease survey in shrimp farms 
of three coastal MKD provinces found that of 
394 samples tested, 34.8% and 27.4% had Acute 
Hepatopancreatic Necrosis Disease (AHPND) and 
Enterocytozoon Hepatopenaei (EHP) bacteria, 
respectively(MARD 2017). Better observation and 
monitoring of pests and diseases for quick response 
can help to avoid their spread (FAO 2012). 

The Department of Plant Protection under MARD 
and their respective provincial departments are 
responsible for the monitoring and warning of crop 
pests and diseases. The directorate of Fisheries-
MARD and their provincial departments are 
responsible for aquacultural diseases. In addition, 
research institutes on agriculture and agriculture 
such as RIA.2, Viet Nam Academy of Agricultural 
Sciences, and universities such as VNUA, and CTU, 
also contribute to pest and disease management 
through studies and research. Lastly, private 
companies offer services and technologies for 
monitoring pests and diseases at the farm scale. 

At landscape scale:

The method of monitoring and data collection on 
the information of pests and diseases mainly relies 
on field visits carried out by the provincial staff. 
The Department of Plant Protection also sets up 
monitoring stations in some specific locations to 
collect and observe the pest and disease spread.  
However, the application of digital technology for 
this sub-use case is in its early stages and is mainly 
based on subsidised pilot projects. 
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The collected data on crop pests and diseases 
collected from the district level and central level is 
centralised into a joint database managed by the 
Department of Plant Protection. The Department 
of Plant Protection in coordination with CTU has 
developed a database management software 
PPDMS 2.0[5] which allows plant protection staff at 
both central and local levels to access and get up-
to-date data for forecasting and planning.  

Recently, there has been notable digital 
technology advancements in the dissemination 
of pest and diseases information for farmers. 
The Sub-Institute of Hydrometeorology and 
Climate Change (SIHYMECC) piloted an EWS in 
An Giang province for climate-related diseases 
(crops, livestock, and aquaculture) and natural 
disaster prevention and control (flood, drought, 
and saltwater intrusion). The software provides 
forecasts on pest and disease risks. Based on this, 
local staffs decide the plan for planting scheduling, 
fertilisation, etc. In the next phase of this pilot, a 
mobile app is expected to be developed.

Remote sensing is also considered a promising 
technology for pests and disease monitoring and 
forecasting, though they are largely at piloting 
stages in the MKD.  Remote sensing can work on the 
basis that the pest or host symptoms of interest are 
distinct in appearance from adjacent vegetation. 
Based on interpreting the high-resolution satellite 
images, maps of vegetational types and pest 
distribution can be created (Mcmaugh 2005).  In 
2018, the Sat4Rice (satellite for rice) project was 
piloted in Soc Trang and An Giang, in cooperation 
with Loc Troi Group. Sat4Rice aims to improve 
the effectiveness of existing extension services 
and the output of rice farmers in the MKD by 
providing agricultural information services (rice 
growth monitoring, pest and disease observation, 
flood monitoring, etc.). Agricultural information 
is produced daily, based on analysis of the latest 
satellite data and field observation (Ngo, Doan, 
and Mai 2019). 

In addition to governmental efforts, international 
projects, research institutes, and private 
companies have started piloting and operating 
early warning systems for agricultural pests and 
diseases. In one example, the CGIAR Research 
Program on Climate Change, Agriculture and 

[5]  http://ird.ctu.edu.vn/index.html

Food Security (CCAFS) piloted the Pest Smart 
intervention piloted in Tra Hat village, Bac Lieu 
Province from 2015 to 2016. This aims to mitigate 
the risk of pests and diseases in the context of 
climate change and to reduce the use of pesticides 
and fertilisers by adopting alternative and safer 
methods. The pilot monitored pests with early 
detection tools such as light traps, pheromone 
traps, and sticky traps. The early warning system 
informs the farmers through phone apps and 
messages (Annamalai et al. 2017).

At farm scale:

There has been a recent application of UAVs by 
universities and research institutes. For example, 
the VNUA piloted the ultra-light drone to monitor 
crop disease on rice. 

In addition, automatic monitoring stations 
developed by private companies have also 
supported larger-scale farms to manage pests 
and diseases. One example is Rynan Tech’s 
automatic station for monitoring rice pests. 
The system includes insect light traps and 
artificial intelligence cameras that utilises 
machine learning to identify 120 different 
pests. The information collected on types of 
pests and their population density, is used to 
generate forecasts and early warnings that are 
transmitted to farmers via a mobile app. Based 
on that, farmers are informed of which types 
of insects are in their fields and make timely 
responses (Agrinews, 2020). As of 2021, there 
are 47 pest monitoring stations located across 
the MKD (Figure 11).

http://ird.ctu.edu.vn/index.html
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Figure 11: Location of automatic pest monitoring sta-
tions by Rynan Technologies. Source: Rynan Tech.

In another mobile app initiative, the Department 
of Plant Protection, An Giang DARD, Viettel 
Solution, and Mismart Smart Technology JSC have 
developed a software for rice pest identification in 
An Giang province. The mobile app, developed in 
2022, provides farmers with a tool to automatically 
identify pests through photos, an information 
repository on pest morphological and biological 
characteristics, control measures and guidance, 
and warning and forecasts about pests and 
diseases (Plan Protection Department, 2022). 

For aquaculture disease monitoring and reporting, 
private companies such as Viet Uc company 
and Rynan Tech have developed automatic 
monitoring systems which can measure up to 
12 parameters in the shrimp ponds using smart 
sensors (pH, temperature, DO, turbidity, salinity, 
alkalinity, H2S, NH3, NO2, etc.). The analysis of 
these environmental parameters can provide 
some forecasts, recommendations, and advice for 
farmers to timely respond to potential aquaculture 
diseases. 

Challenges

Climate change, unstainable farming, and 
environmental pollution lead to changes in 
the frequency and severity of pest and disease 
outbreaks and difficulties in monitoring and 
forecasting. However, the monitoring and surveying 
of pests and diseases are limited, leading to a lack 
of data for analysis and projection. The majority 
of automatic stations for monitoring rice pests 
are offered by private companies. These systems 
lack the participation of independent scientists/
experts, which may lead to recommendations for 
applying heavy pesticides for the prevention or 
treatment of pests rather than more sustainable 
solutions. 

5.1.6. Yield and Productivity Monitoring

The monitoring of crop growth and generation of 
yield forecasts plays an important role in supporting 
governments to adapt economic policies, enables 
development and relief organisations to proactively 
coordinate efforts, and provides a foundation 
for insurance companies to assess yield losses 
(Setiyono and Nelson 2014). Globally, Jiang et al. 
(2019) found that through the use of advanced 
technologies such as crop modelling, researchers 
have supported stakeholders in assessing the 
impacts of climate change on crop production, 
food security, yield gaps, and strategic planning 
of suitable adaptation options. In the rice sector, 
characteristics of rice growth, such as rice age, 
date of planting, and harvest dates can support 
irrigation operations and crop management, time-
appropriate extension services on pest warning 
and fertiliser application (Phung et al. 2020).

At landscape scale:

Data and information on crop/aquaculture growth 
and productivity are collected from field surveys 
by mandated units under DARD (e.g. Department 
of Aquaculture, Department of Cultivation, etc.). 
Quarterly and yearly reports produced support 
provincial and sectoral decision-makers in 
planning, zoning, and agricultural transformation 
plans. While field survey collected from DARDs 
has provided valuable information for government 
institutions, these sources don’t provide an 
immediate aggregated assessment at the 
regional level until quarterly and yearly reports 
are published. As a result, more time-sensitive 
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processes that are based on yield information, such 
as insurance and extension services, cannot fully 
utilise this source of information for immediate 
benefits for farmers. 

Recently, monitoring crop growth and productivity 
through satellite data analysis has received 
significant piloting and research from managers 
and researchers in Viet Nam. These remote 
sensing sources provide timely and high-quality 
information about spatial and temporal changes 
in cropping areas on a large scale. By analysing 
remote sensing data, users have information on 
where and how much rice has been grown in the 
current season, how the seed is developing and 
whether there is too much or too little water in the 
fields. Experts can create forecasts on anticipated 
crop yields based on satellite data using simulation 
models long before actual harvesting-with around 
90 percent accuracy (Bickel, n.d.). 

As an example, VNSC used satellite data from 
the multi-temporal Sentinel-1 satellite to extract 
information on rice growth stages to support the 
decisions and planning of agricultural managers. 
This tool helps to monitor crop yield with high 
accuracy (85%) and allows for the integration 
of salinity parameters to understand farmer 
responses. This study has also demonstrated the 
ability to monitor the rice growth stage, as well as 
the change in the status of crops, using the C-band 
SAR time series data (Hoang-Phi et al. 2020). 

Most recently, the Remote Sensing-based 
Information and Insurance for Crops in Emerging 
Economies (RIICE) project applied satellite-based 
technologies for rice crop monitoring, yield 
forecasting, and crop damage assessment. This is 
based on the European Space Agency’s satellite 
Sentinel-1, which provides opensource images 
of the whole of Asia at regular intervals. One 
outcome of this project is supporting insurance 
companies in estimating yield losses. NIAPP, as the 
lead agency of the project, provided the final data 
to BaoViet Insurance company. In the case where 
rice areas are damaged during the season due 
to extreme weather conditions, estimated yield 
based on satellite information are compared with 
the approved/insured yield value. This estimate 
on rice area affected and yield loss is assessed by 
NIAPP and submitted to BaoViet within 10 working 
days after the loss event, whereby the insurance 
company begins its compensation processes 
(Truong Chi et al. 2021). 

At farm scale:

An array of digital technologies such as automatic 
monitoring systems, UAVs, IoT, camera, etc, have 
the potential to be applied in Viet Nam to support 
crop growth and yield forecasting, providing 
evidence and advice for the implementation of 
precision agriculture. The IoT systems include 
soil moisture sensors, Variable Rate Irrigation 
optimisation, PRO virtual optimiser, etc. to help in 
maximising profits and input use efficiency.

UAVs are a low-cost method which can provide 
qualified time-series videos, helping farmers 
realise production inefficiencies and the real-time 
growth of crops. The analysis of multi-spectral 
images captured from the UAV system allows 
changes in crop growth to be monitored and users 
to make specific recommendations and timely 
response actions. 

For the aquaculture sector, several tools including 
mobile apps, online platforms, IoT, and automated 
devices allow farmers to continuously survey and 
analyse their farm culture data, including oxygen 
levels, feed consumption, chemical use, and 
habitat and disease indicators. These capabilities 
allow producers to assess growth, potential 
risks, expected production, and environmental 
impacts. Numerous apps have been designed to 
help aquaculture farmers manage their ponds 
developed by private companies, such as Minh Phu 
who have partnered with FPT to develop a digital 
logbook. These apps support monitoring and 
response through their use, for instance, as digital 
diaries to record pond management practices, 
input calculators to reduce costs through the 
optimum use of inputs, growth calculators to 
determine optimum harvest dates and projected 
yield, and disease identification support. 

Most mobile applications provide advanced 
analytics that leverage AI and machine learning to 
monitor shrimp growth, feed use efficiency, and 
health. The XpertSea and RYNAN Holdings integrate 
image recognition capabilities into their mobile 
applications, utilising the smartphone camera as 
a low-cost sensor to size and grade shrimp and 
monitor their growth. RYNAN Holdings has gone 
a step further using the technology to detect 
disease and even monitor microbial populations 
on a Petri dish. The use of the smartphone camera 
as a sensor offers great potential as a low-cost 
solution that could be rolled out to small and 
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medium-scale producers, who may otherwise be 
excluded from such analytics due to high water 
parameter sensor costs (Giles et al. 2021).

5.1.7. Agricultural Intelligence and Planning

The previous sections have examined the state of 
digital technology application in environmental 
monitoring. These information sources, when 
examined in each of their sub-sectors, can support 
respective government sub-agencies and farmers 
in delivering targeted interventions to enhance 
productivity and mitigate losses. However, it is 
the combination of these information sources, 
followed by the integration with socio-economic 
information that provides the macro-level 
intelligence required to conduct agricultural 
planning at the landscape scale, or the effective 
management of production systems at the farm 
level. 

This digital technology use-case examines how 
these environmental data silos are synthesised 
to support planning, and how digital technologies 
are already or can contribute to this process for 
the MKD. 

At landscape scale:

With the expected future impacts of climate 
change, sea-level rise, and saline intrusion for 
the coastal regions, monitoring land-use change 
and efficient orientation of production systems 
will play a pivotal role in guiding the sustainable 
development of the region. As part of this 
process, MONRE and MARD issues land-use 
plans every ten years for the MKD region, with 
a mid-term inventory to fact-check and assess 
the plans. However, it is often found that land-
use patterns observed at the end of the period 
are very different from the original plans. Truong 
et al. (2022) assessed that the development of 
tools to help planners to predict land-use changes 
and test land-use solutions under the impact of 
different driving factors can play a vital role in 
guiding effective decision making. In addition, the 
recent MKD Master Plan 2021-2030, vision to 2050 
(Decision No 287/2022/QD-TTg) has called for 
provincial authorities to specify respective plans 
at provincial level. This will require authorities to 
consider cross-boundary linkages and co-benefits, 
rather than focus only in their localities as before.

Here, digital technologies such as decision 
support systems can play an important role in 
synthesising information for decision-makers. 
The research findings from the stakeholder 
workshop are in congruence with this assessment. 
A range of information products, such as localised 
environmental risk maps (including climate risk, 
saline intrusion risk, pest and disease risk, etc.) is 
inferred to be in high demand. Underlying these 
front-end systems is the requirement of centralised 
information databases. The research finds that 
the establishment of decision support systems 
is a recently emerging initiative for Viet Nam, 
following the macro-trend of transition to a digital 
government by government counterparts. The 
demand for these products stems from the higher 
levels of data collection and standardisation, which 
has increased the availability and accessibility of 
large datasets. 

At the regional level, the WB-9 supported project 
is developing MKD Data Center, which is expected 
to synthesise information at a regional level. A 
number of agricultural information systems have 
also been developed by research institutions 
to be transferred to provincial governments for 
management. 

At provincial level, VNSC collaborated with Hau 
Giang province in order to produce the Hau 
Giang Agricultural Information System. The tool 
supports the cross analysis of key datasets for 
the agricultural system in the MKD i.e. saline 
intrusion and harvest season, irrigation system 
and saltwater intrusion, distributed field and 
logistic system/processing plant etc. The system 
holds data from many institutions such as DARD 
(cultivation, fishery, breed departments etc.), 
DONRE (land use information), irrigation data, 
automatic sensor data. 

From 2016-2018, the An Giang agriculture information 
system was developed by the Institute of Geography 
of Natural Resources of Ho Chi Minh City. The 
information system is a collection of secondary data 
gathered from many different sources (documents 
and data from DARD and statistical yearbooks, 
soil data was collected from An Giang University, 
hydrometeorological data was collected from An 
Giang Hydrometeorological Stations, background 
data and current land use from DONRE, etc.) and 
synthesised into a joint database.

https://nongnghiephaugiang.girs.vn
https://nongnghiephaugiang.girs.vn
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In another example, in 2018, Ca Mau province 
initiated an information platform to disseminate 
information to support all stages of the 
agriculture and aquaculture value chain. The 
website and mobile app provide information 
on all agricultural sub-sectors in the province, 
including fisheries, crops, livestock, forest, 
irrigation, rural development, plant varieties, 
livestock and information on prices and markets. 
Aspects of agricultural services are also present 
in the platform, where it provides production 
guidelines, high-efficiency models, early-warning, 
and e-commerce. 

These efforts to centralise information resources, 
especially at the provincial level, are expected to 
enable enhanced data accessibility, supporting 
improved analysis to inform agricultural planning. 
In an example of a research conducted by CTU, 
researchers constructed a land-use change model, 
named MEKOLUC, for simulating land-use changes 
under the impacts of socioeconomic factors 
(profitability of land-use types, societal impacts 
on neighbourhoods) and environmental factors 
(soil, salinity, persistence of salinity  (Truong 
et al. 2022). The research is expected to help 
managers and planners understand the potential 
for land-use change and test planning solutions to 
select land-use that will be most suitable for the 
environmental conditions.  In another initiative, 
in 2018, IRRI-CCAFS started working with the 
Department of Crop Production (DCP) and local 
partners to develop the CS-MAP for 13 provinces 
in the MKD region. The maps guided the DCP to 
adjust the cropping pattern and the planting 
schedule in the MKD, and successfully shifted rice 
production in these provinces to periods of low 
salinity. 

At farm scale[6]:

Traditionally, agricultural extension officers, 
informed by landscape-level environmental 
assessments, provide detailed recommendations 
for on-farm management practices to farmers. 
Increasingly, private sector partners, such as Bosch 
and Rynan Tech, have offered more innovative, 
IoT-based integrated farm management tools. 
The input information from IoT devices allows 
companies to provide advice and technical 

[6]  Refer to Agricultural Advisory Section for a more extensive review. This section only examines aspects of digitally-enabled decision-support 
tools for farmers. 

support for pond management, develop growth 
forecasting tools, and decision support on the 
optimal time to harvest.  

Elsewhere, donor-funded projects have also 
explored the development of decision-support 
tools for farmers. The ACIAR’s project “Improving 
the sustainability of rice-shrimp farming system in 
the MKD, Viet Nam” has developed Bayesian Belief 
Networks (BNN) decision-making tool for Rice-
shrimp farming. This is an automated decision-
making tool that can support the efficiency of the 
farming systems through modelling human impacts 
on diverse ecosystems, water management 
options, and farming systems, quantifying the 
human drivers behind the adoption of alternative 
livelihood strategies (Schmitt and Brugere 2013). 
The project aims to apply the BBN approach to 
support users (e.g. Local planners, extension 
staffs, farmers) to predict the probability of rice 
and shrimp crop failure under certain risk factors 
and system components. The project proposes to 
develop a mobile app that is available to farmers 
as a decision support tool. Users of the app, such 
as farmers and local decision-makers, would 
simply select the scenario (with fields such as wet 
season onset, and rainfall volume) to return the 
recommended actions (e.g. soil lime treatment and 
tilling, rice salt tolerance, shrimp stocking density, 
etc.) to maximise their chances of simultaneously 
harvesting successful rice and shrimp crops (Lewis 
et al. 2018).

Globally, existing examples suggest a further 
vision of how macro-agricultural intelligence can 
support autonomous farming for agri-businesses. 
Verge Ag’s interactive operational planning 
platform for autonomous agriculture, for example, 
uses analytics-ready data and digital tools that 
combine in-field activities, field terrain, crop and 
soil characterisation and meteorological data to 
create a digital version of the farm and growing 
season. This technology will enable farmers to 
better plan their farming operations and make 
data-driven decisions based on economic and 
environmental factors. 

Challenges

The research’s literature review and KII all 
point towards a major gap in the availability 

https://nongnghiepcamau.vn
https://cgspace.cgiar.org/handle/10568/100093


Digital Technologies for Coastal Agriculture in the Mekong Delta, Vietnam
A review of the digital technology landscape and stakeholder perspectives on digital agriculture to 
improve farmer resilience

44

of comprehensive databases for agriculture 
management. At the current stage, databases 
remain fragmented among institutions, especially 
data managed at the provincial level, which are 
not fully incorporated into the central system. 
Secondly, harmonising and standardising these 
various datasets is also a pressing need among 
research institutions to best utilise the available 
information. To address data in unworkable 
formats, technical guidelines on data collection 
and reporting could enable the best possible 
synchronisation of datasets.

5.2.  Digital Technologies for Market 
Information 

Market information on the supply and pricing of 
agricultural products, supports the timely and 
efficient purchase and sale of products, removing 
information asymmetries and offering fairer and 
more competitive pricing. Additionally, information 
on disaster risks, connection to and knowledge of 
buyers, and logistic providers such as processing 
facilities, storage conditions, transportation 
agents, etc. also support an efficient market and 
remove risks (ADB 2013). This is especially relevant 
during periods of environmental stress, where 
extreme heat, heavy rain, drought, or storms can 
potentially cause a reduction in quantities and 
quality of harvested crops. These disasters lead 
to delays or increased costs for transportation, 
delivery, and distribution. 

According to KIIs, in Viet Nam, a wide range of actors 
are involved in gathering and providing market 
information, with a high degree of information 
overlap. Under MARD, the Agro Processing and 
Market Development Authority (Agrotrade Viet 
Nam) and the Information Centre for Agriculture 
and Rural Development (AGROINFO) are mandated 
to collect agricultural market information from 
domestic and international sources, conduct market 
analysis and market forecasting.  Other agencies 
under MIF, MPI, and MOIT provide information and 
data on agricultural market prices, price indexes 
to serve further market analysis and market 
forecasting. Organisations, farmer cooperatives, 
and commodity associations disseminate market 
information for their members or on a project 
basis. Private companies develop online tools to 
provide market information. Lastly, agriculture-
related television channels and radio stations also 
disseminate information on prices and markets.

These partners are involved in developing a 
range of digital technologies to support improved 
market information and connectivity, mainly 
through agricultural e-commerce platforms. 
These platforms can assist farmers to advertise 
their products, organise delivery schedules and 
sell their products directly to the consumers; in 
turn, traders and retailers can register their needs 
and buy directly from farmers via these platforms. 

Among the private sector, companies that provide 
e-commerce platforms include Bosch, Tep Bac, 
RYNAN Holdings, and Aquaconnect. Bosch and Tep 
Bac host online platforms for farmers to access 
market news, daily price information, and online 
trading.  In addition, Viettel Post, a state-owned 
corporation, recently established an agricultural 
e-commerce website, named Vỏ Sò. Vỏ Sò inherits 
Viettel Posts’ extensive express delivery network 
across 63 provinces and cities with more than 
1,800 post offices, 6,000 transaction points, 25,000 
stores, and 18,000 direct sales staff. Similarly, 
Postmart, another agricultural e-commerce 
website, has been recently established under Viet 
Nam Post in 2019.  As of 2022, the total number 
of agri-households that have created accounts on 
the agricultural e-commerce websites of Vo So 
and Postmart have equaled to 5.4 million, with 1.2 
million accounts qualified to participate and sell 
products on these e-commerce websites.

In the public sector, at the national level, since 
2021, MIC launched an electronic portal to support 
agricultural production on the e-commerce floor at 
their website. The e-commerce floors have focused 
on investing and upgrading support tools including 
tools of sales support, thereby helping agricultural 
production households, cooperatives and farmers 
connect with customers to increase product 
volume, consumption, and improve revenue and 
profit. Up to now, more than 3.1 million accounts 
have been opened on 2 e-commerce floors and 
supported the consumption of more than 30,000 
tons of all kinds of agricultural products across the 
country (tmdt.mic.gov.vn, n.d.).

At regional level, the Working Group No.970 under 
MARD established in 2021 (Decision 3149/QĐ-
BNN-VP) is responsible for connecting agricultural 
product supply and demand. Up to now, about 
1,166 focus agricultural items and food supplies 
have been registered via MARD’s Working Group 
970. In 2021, the Southern Working Group 970 

https://tmdt.mic.gov.vn/
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developed a website that connects agricultural 
product suppliers with buyers for 13 MKD 
provinces and HCMC. This website allows buyers 
(enterprises) and producers (farmers, farmer’s 
cooperatives) to find contacts, market prices, and 
product requirements. 

At the provincial level, coastal provinces are also 
taking steps to support distributing and marketing 
their agriculture products. Since 2020, the Ca Mau 
investment promotion and enterprise support 
center (iPEC) under Ca Mau People Committee 
has launched the e-commerce platform to 
provide a transparent transaction environment 
for participants, including farmers, One Commune 
One Product (OCOP) groups, cooperatives and 
enterprises. The priority products Ca Mau 
E-commerce platform include agricultural 
products and specialty provincial products such as 
dried/fresh shrimp and honey. The platform also 
supports users to buy and sell agricultural inputs 
and aquatic veterinary supplies, and other services. 
The platform has received significant recognition 
from farmers, cooperatives, and agricultural 
enterprises. By the end of 2021 registered users 
included 19 enterprises, 9 cooperatives, and some 
large wholesalers and retailers such as Camimex 
Foods Company, Seaprimexco Company, Ca 
Mau Seafood Processing and Services Company 
(CASES), and the Co.opmart supermarket (Minh 
Sang and Ba Thang 2021). 

Challenges

Despite a broad range of actors involved in 
monitoring and delivering market information, 
there is a lack of collaboration among them, 
leading to information overlaps and inefficient 
use of resources to collect market information. 
As a result, market information and data are 
often scattered and stored in different agencies/
organisations. Besides, there are concerns over 
the credibility and representativeness of market 
information provided. The sources and sampling 
methods for aggregating market prices are 
unclear, resulting in the market prices provided by 
the systems varying from the actual market price, 
creating credibility issues amongst users. 

Currently, common digital technologies such as 
mobile applications and e-commerce platforms 
are easily accessible to farmers. However, one of 

the large barriers preventing stakeholders from 
effectively implementing e-commerce and online 
platforms is low digital literacy. Although the 
majority of farmers have access to mobile phones, 
the actual usage of innovative features beyond 
short message service (SMS) is relatively low (Giles 
et al. 2021).

5.3.  Digital Technologies for 
Agricultural Services Provision

5.3.1. Agricultural Advisory 

Agricultural advisory services strengthen the 
resilience of rural and farming households by 
increasing their access to inputs and knowledge. 
For example, climate information for a specific 
location provided at the start of the growing season 
can support decisions on the optimal variety to use 
and the recommended planting date. Furthermore, 
advisory services provided throughout the season 
offer timely support to users on the recommended 
management practices to respond to sort-medium 
term forecasts, sustainably enhancing yields and 
income (Davis, Chandra Babu, and Blom 2014).

In Viet Nam, the Crop Production and Plant 
Protection Dept (or the Agricultural Extension 
Centres, depending on the province) under DARD 
develop agro-advisory on a weekly, seasonal, 
monthly, and annual basis. This advisory information 
is based on agricultural monitoring conducted 
by DARD, as well as agro-climate forecasts from 
Hydro-Met stations, water resources monitoring 
from DONREs, and information on irrigation from 
the Dept of Irrigation.

Extension centers, Departments of Crop 
Production and Deparments of Plant Protection 
are responsible for providing training on pest and 
disease prevention, new farming practices and 
adaptive measures to climate risks. The District 
Extension Center is responsible for disseminating 
advisories and warnings to farmers and providing 
training for farmers on response actions. During 
this process, other local authorities, farmer 
cooperatives, farmer unions, etc. are also involved 
in the production and dissemination of agro-
advisories. Development partners and NGOs such 
as GIZ, CCAFS, IRRI, CARE international have been 
actively involved in supporting the provision of 
agro-advisory services to local communities. 

https://htx.cooplink.com.vn/home
https://madeincamau.com/
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Traditionally, disseminators transmit agro-
advisories from provincial to village levels through 
various channels, including e-mail, phone calls, 
meetings, field visits, trainings, TV and radio. 
During the stakeholder survey process, results 
suggest that these traditional communication 
channels, such as TV/Radio, bulletin boards, and 
loudspeakers had lower technology investment 
needs, with the existing infrastructure adequate 
for disseminating information to farmers in the 
MKD. However, these traditional methods suffer 
from one shortcoming – the lack of two-way 
communication mechanisms to receive feedback 
from farmers. To ensure effective climate services, 
for example, information on the perception of 
users in the form of extension delivery and the 
way it is delivered is extremely important (Barlis 
et al. 2021). Here, feedback from users will provide 
an opportunity to improve information delivery 
processes and support the delivery of advisory 
targeted to the needs of that specific end user. 

This is where digital communication methods, 
whether through Zalo, Facebook, mobile 
applications, or other two-way channels, hold a 
significant advantage when compared to their 
unidirectional counterparts. Mobile apps have 
been rated as a high-potential tool for improved and 
targeted communication according to stakeholder 
surveys. Nonetheless, while the technology 
landscape review identified a strong emergence 
of digitalisation efforts to support data collection 
and centralisation, fewer innovations are occurring 
at the front-end to design user-centric information 
products to better support farmers. 

The Khuyen Nong Xanh (Green Agricultural 
Advisory) app, developed by the National 
Agricultural Extension Center, is one of the few 
identified examples of an institutionalised and 
mainstreamed tool to support digital agricultural 
advisory. Currently, the functionalities of the app 
remain limited and provinces are in the process of 
training extension officers to fully utilised the app.

In addition to public sector efforts, development 
partners and NGOs have been actively involved in 
providing agricultural advice for farmers through 
ICT tools. For example, The International Rice 
Research Institute (IRRI), in coordination with 
VAAS, developed the Rice Crop Manager (RCM) 
app to provide recommendations to rice farmers 
on nutrient and crop management. The tool 

aggregates information, based on a series of 
modules, such as farmer inputs and target yields 
to determine fertiliser rates, timing, and to provide 
additional crop management advice (ATI, 2020).  

Zalo, with 75 million mobile users in Viet Nam, 
has also emerged as a popular communication 
channel. Utilising this channel, the DeRISK project, 
operated by the Alliance of Bioversity International 
and CIAT, disseminates forecast bulletins on daily 
temperature, rainfall, humidity, weather forecasts, 
information on crops, potential pests and diseases, 
and recommendations on farming practices (e.g. 
fertiliser scheduling, pest management practices). 
These bulletins were developed according to 
extensive surveys on farmers’ information needs. 

Public-private partnerships have also helped to 
facilitate digital agricultural innovation, though 
the research has not found any examples in the 
MKD. Elsewhere, in the Central Highlands, the 
GREENCoffee Mobile App, carried out by a public-
private partnership between ICCO, government 
agencies and other partners, provides information 
services and advice to coffee farmers in Viet Nam, 
such as weather, pests and diseases, market prices 
and soil fertility (ICCO, 2017). 

Challenges and opportunities:

The serious impacts of the 2015-2016 drought 
and saline intrusion event in the MKD revealed 
major vulnerabilities in Viet Nam’s disaster 
communication system, from issues with 
forecasts, through to decision-makers and farmers 
(WB 2017b). Learning from this event, the capacity 
and reliability of drought and salinity intrusion 
forecasts by NCHMF have significantly improved in 
recent years. This is due to investments in hydro-
meteorological instruments along with increased 
collaboration on data collection and analysis with 
other regional institutions, such as SIWRP and 
SIWRR. As a result, while the more recent 2019-
2020 drought and salt water intrusion event was 
expected to be even more severe than the 2015-
2016 season, government institutions were more 
prepared to coordinate information-sharing and 
mobilise resources to successfully reduce the 
expected impacts on farmers (V.A. 2020). 

Nonetheless, the existing agricultural advisory 
system remains extremely top-down focused. 
Based on the Alliance’s previous research, in 



Digital Technology Assessment of Agricultural Sub-Functions

47

the climate extensions services sector, there is 
limited institutionalised processes to support the 
assessments of demand for climate information 
based on agricultural livelihoods (Barlis et al. 2021). 
In addition, while large-scale and commercial 
producers receive extensive advisory by private 
service providers, smallholders strongly depend on 
the public-based advisory system or project-based 
donor-driven initiatives to access agricultural 
information. Although public-based advisory 
services have begun to apply ICT tools (e.g. mobile 
app, websites, etc.) for disseminating information 
to farmers, the interface of these channels are 
not user-friendly, thus being unattractive to users. 
Hence, strengthening the collaboration between 
public and private sectors can complement and 
supplement agricultural advisory services in the 
area and encourage multi-directional flows of 
information, knowledge, and management skills.

5.3.2. Agricultural Financial services

Financial constraints throughout the agricultural 
value chain have been recognised by stakeholders 
as a major barrier to achieve rapid agricultural 
growth and modernisation. This is especially 
relevant given the context of the digitalisation 
discussion in this report, where the research 
envisions a broader application of digital 
technologies at the landscape and farm levels. 
Through the provision of broader access to financial 
services, including credits, savings, insurance 
and supporting farmers with better financial 
management, farmers can reduce their exposure 
to uninsured risks, modernise their production and 
reduce climate vulnerability.  For example, short-
term credit products give smallholder farmers 
access to improved inputs, such as high-yielding or 
drought-resistant crop varieties. Long-term loans, 
with payment terms built around a farmer’s cash 
flow, can enable investment in assets that enhance 
productivity, such as automated irrigation systems 
(Jan 2021).

5.3.3. Agricultural credit and financial 
management

In Viet Nam, there are 3 kinds of credits to 
support agricultural households: informal, formal, 
and semi-formal. Formal credits are mostly 
provided by banks and are often supported by 
credit programs run by the government. Among 

these, there are different preferential credit 
programs granted to households and enterprises. 
Despite the existence of these formal sources, 
farmers still face difficulties in accessing finance 
due to the complex requirements and lending 
procedures of the rural credit markets. The poor 
and low-income farmers’ request for formal 
credit are often refused because they do not have 
collateral and cannot borrow money based on 
their income. This is due to vulnerable farming 
activities and inefficient agricultural policies 
(Dung 2020). Additionally, there are few specific 
national or provincial bank loan programs or other 
mechanisms for households and farmers seeking 
to reestablish their farming activities (WB 2017b). 
As a result, farmers often rely on semi-formal and 
informal credit. The semi-formal sector includes 
microfinance institutions or NGOs. Informal credit 
comes from relatives, individual lenders, and 
associations. The informal credit sources are the 
most dominant in rural markets in the MKD. 

While digital technologies may not be able to solve 
the root causes of the failures to issue attractive 
financial products to farmers in the formal sector, 
it plays a key role in facilitating the transaction 
process between farmer and service provider, 
as well as providing information and data that 
tackles the risks and uncertainties when issuing 
financial products to less economically viable 
farmers. Several types of risks and uncertainties 
exist for financial products in the agricultural 
sector: (1) yield risks due to weather, diseases, 
and insects; (2) market price risks due to local 
and global weather and market variations; (3) 
timing uncertainties due to farm-specific weather 
variations; (4) uncertainties in the timing of repairs 
and reinvestments; and (5) illness, accidents, and 
other lifecycle risks (Meyer 2015). Advancements 
in monitoring technology can directly support 
enhanced information for risk assessments 
attaining to these uncertainties. 

Emerging digital technologies are already 
supporting this process in the MKD. On the 
supply side, in the aquacultural sector, more 
complex analytics, such as the AquaConnect 
mobile application, uses remote sensing data, 
crop success rate, disease history, and farming 
practices to facilitate alternative credit scoring 
from financial institutions, thus supporting formal 
credit access for farmers. Real-time environmental 
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and production data enable risk scores and 
insurance products to enter the value chain (Giles 
et al. 2021).

On the demand side, as a stepping stone to 
enabling further digital financial literacy, some 
of the leading mobile apps and online platforms 
catering to aquaculture farming have also offered 
farmers financial management tools. These 
tools, offered by Bosch (AquaEasy), Tep Bac 
(Farmext), XpertSea, AquaConnect, and Cargill 
(IQuatic) provide a basic cost calculator whereby 
farmers can track and plan for input costs and 
ongoing expenses, allowing them to estimate 
expected profits based on their projected harvest. 
Recently, as of November 2021, mobile service 
providers such as Viettel, VNPT, MobiFone have 
been approved by the State Bank of Viet Nam to 
pilot their mobile money service. This service is 
expected to widely scale digital payment services, 
especially among poor households residing in rural 
and mountainous areas, where the presence of 
financial institutions remains limited. This service 
is expected to support the digital transformation 
of the financial sector in Viet Nam through cashless 
payments, and provide the prerequisites for 
creating a digital financial footprint for farmers. As 
of Q1 2022, the total number of customers using 
the mobile money service has reached 835,000, 
of which 487,000 are people residing in rural, 
mountainous and remote areas (MIC 2022). 

Challenges/ opportunities:

Access to financial services and instruments 
is essential for farmers to invest in improving 
the efficiency and resilience of their production 
systems. However, the financial services tend to be 
more accessible for larger farms and producers of 
exportable commodities (e.g., shrimp farms). There 
are very few financial institutions that provide this 
service for smallholders due to high costs and 
financial risks. Those that do provide loans and 
credit lines offer them at unaffordable interest 
rates.  Most of NGOs’ initiatives are at the piloting 
stage, mainly based on one-off projects and 
without long-term support from the government 
and partnership with financial partners. 

Several digital innovations, including alternative 
credit scoring approaches, employ data collected 
via mobile apps and app usage behaviour as a 
proxy to assess risks of non-payment. In the 

neighbouring countries of Cambodia and Myanmar, 
the concept of digital financial services, including 
alternative credit scoring for smallholders, has 
gained momentum and enabled the development 
of farmers’ digital financial profiles. Given the lack 
of digital services consistently used by Vietnamese 
farmers, such metrics are non-existent. 
Consequently, similar services have not yet been 
achieved in Viet Nam, possibly because of a lack of 
available data on smallholders (Burra et al. 2021).

5.3.4. Agricultural insurance

Environmental and climate risks to agricultural 
production raise the pressing need for financial 
measures that can help alleviate potential impacts. 
Insurance is a key risk transfer tool to facilitate 
this process. In Viet Nam, the government has 
taken steps to promote agricultural insurance 
through the issuance of numerous policies such 
as the Decree 58/2018/ND-CP on Agricultural 
Insurance and Decree No. 22/2019/QD-TTg on the 
implementation of policies supporting agricultural 
insurance. These legal documents provide support 
to develop insurance markets for farmers across 
a wide range of agricultural products, including 
crops (rice, rubber, pepper, cashew nuts, coffee, 
fruit, and vegetables); livestock (buffalo, beef, pork, 
poultry); and fisheries (black tiger shrimp, white 
shrimp, catfish). Enterprises that apply advanced 
technologies in large-scale agricultural production 
also receive subsidised insurance premiums (OECD 
2020). It is estimated that by mid 2016, there was a 
total of 304,017 rural households and agricultural 
production organisations in the MKD  participating 
in agri-insurance (Viet Nam MicroFinance Group 
2019). 

Most insurance programs are undertaken 
by governments and heavily depend on 
governmental subsidies, with poor involvement 
of private insurance companies. For example, a 
major governmental effort to promote agricultural 
insurance is the Agricultural Insurance Pilot 
Implementation for 2011- 2013 (NAIPP) (Decision 
315/2011/QD-TTg) to support farmers to better 
cope with losses arising from diseases and natural 
catastrophes; strengthen the rural social security; 
and encourage agricultural production activities. 
The program piloted an agricultural insurance 
programme for selected agricultural products 
such as rice, shrimps, fish, buffalos and cows in 
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20 localities (Duc 2017). The NAIPP covers hazards 
including storm, flood, drought, tsunami, extreme 
cold, and saline intrusion. The addition of saline 
intrusion was especially important for localities 
based in the MKD. The insurance products were 
designed based on historical data of production 
and risks in the last 5 years. Despite these efforts, 
due to a lack of accurate historical risk data and 
difficulties in monitoring loss and damage from 
these climate hazards, the insurance programme 
was recognised as largely unsuccessful (Vulturius, 
Boyland, and Salamanca 2017). In the scope 
of NAIPP, insurance companies have to gather 
information from different offices (GSO, DARDs, 
DONREs) at different levels (province, district, and 
commune). This process has been recognised as 
both time and labour-consuming, with additional 
challenges in conflicting data among different 
administrative levels. In addition, the agricultural 
insurance claims and payment process relied 
on traditional methods, which often took long 
process times, lowering participation interests 
from farmers and companies alike (Dang et al. 
2017).

Due to these hurdles in loss and damage 
assessments and insurance claims processing, 
the coverage of agricultural insurance in the MKD 
remains extremely limited. Over the past decade, 
private insurers such as Bao Viet (the former 
national insurance company) and Groupama (The 
French mutual agricultural insurance company) 
were underwriting some agricultural insurance 
portfolios, but these initiatives were not financially 
sustainable (King and Singh 2020). 

Digital technology and ICT tools have the potential 
to support the promotion of agricultural insurance, 
especially in two areas: (1) data collection for 
actuarial and claim verification needs, and (2) 
delivery of initial and subsequent enrolments, 
claims processing and other communications 
with customers. For data collection, insurance 
companies need historical data both to help 
underwrite and correctly price insurance products 
and to monitor current patterns such as rainfall, 
disease, etc. to prepare for or mitigate a risk event 
in certain regions. Here, facilitated by digital 
technologies, data can be collected through 
satellite monitoring or local weather stations, 
linked via the Internet or mobile phone networks, 
to be passed to a central database (Miller, 

Saroja, and Linder 2013). In addition, a number 
of technologies such as remote sensing, UAVs, 
Mobile app, can also support in loss and damage 
assessments for insurance claims. 

ICT tools are more effective and more scalable 
than traditional methods as they can facilitate the 
payment of policy renewals by using accessible 
technology, such as mobile phones, through a 
payment system or banking platform, rather than 
requiring farmers to visit an office and pay in 
cash. Mobile finance systems for payments, fund 
transfers, savings, etc are considered promising 
tools which are widely applied worldwide.

In Viet Nam, initiatives utilising advanced digital 
technologies to support designing insurance 
products is limited. In addition, loss and damage 
information is still based on the national disaster 
loss database, which corroborates data collected 
from ground surveys conducted by provincial 
staff after disaster events. This national database 
does not provide enough risk information for 
insurance schemes to design insurance products 
and determine effective premiums. 

In an effort to apply remote sensing technologies, 
from 2015-2017, the Remote sensing-based 
Information and Insurance for Crops in Emerging 
Economies (RIICE) project provided information, 
capacity building and technical advice to decision-
makers on the design and implementation of 
satellite-supported insurance solutions. In Viet 
Nam, the RIICE project was implemented in 
eight provinces in the Red River Delta and two 
in MKD (An Giang and Dong Thap). The project 
provides timely information on rice production 
for decision-makers to help them set up better 
and more affordable information systems (Islam 
Khan and Setiyono 2016). NIAPP, as the lead 
agency of the project, provided the final data to 
BaoViet Insurance company. In the case where 
rice areas are damaged during the season due 
to extreme weather conditions, estimated yields 
based on satellite information are compared with 
the approved/insured yield value. This estimate 
on rice area affected and yield loss is assessed by 
NIAPP and submitted to BaoViet within 10 working 
days after the calamity, whereby the insurance 
company begins its compensation processes 
(Truong Chi et al. 2021). 
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Recently, forecast-based financing models have 
also attracted attention from development 
partners in Viet Nam. From 2015–16, a severe 
drought impacted the MKD provinces and the 
Central Highlands, as a result of an unusually strong 
El Niño reducing regional rainfall. In response to 
its devastating effects, a consortium comprised 
of the FAO, UN Women, and Save the Children 
set out to improve early warning capacities and 
strengthen drought forecasting products in Gia Lai 
and Ca Mau. The project collaborated with IMHEN 
to produce monthly forecasting products for the 
following six months. Recently, this consortium 
moved on to phase two of the project, to 
institutionalise forecast-based financing and early 
warning in the Viet Nam Disaster Management 
System (VNDMS) (UNWOMEN 2020).

Globally, there is a wide range of digital technologies 
supporting insurance processes. CGIAR’s research 
on picture-based insurance utilised smartphones 
as a key channel to facilitate insurance claims. 
This initiative, piloted in Ethiopia, Kenya and India, 
derived crop damage from farmers’ smartphone 
pictures.  This approach has helped to minimise the 
costs of loss verification and detect damage at the 
plot level, making crop insurance more attractive 
and accessible to small farmers (Ceballos, Kramer, 
and Robles 2019). The application of UAVs has also 
been piloted in India, helping insurers and officials 
speed up crop damage assessment and more 
accurate estimate yield, thereby, farmers receive 
their insurance payments faster (ESRI 2016). UAVs 
are appropriate for assessing rapid changes in crop 
phenology, stress assessment and crop health in 
near-real-time (Nhamo et al. 2020).

Challenges/opportunities:

The application ICT tools for agricultural insurance 
claims and payment is still limited in rural areas of 
Viet Nam. Although Viet Nam has a high number of 
mobile users with internet access, mobile-based 
services have not been fully exploited. 

Currently, the difficulties in loss and damage 
assessment and the insurance claim process are the 
two main challenges to the success of agricultural 
insurance initiatives, in which the role of reliable 
and adequate data is compulsory. With a better 
database and adequate infrastructure, insurance 
companies will be able to design suitable insurance 
products. To tackle these issues, the application of 
digital technologies can be a promising solution, 
through pilots in the application of advanced 
technologies in agricultural loss monitoring and 
assessment such as remote sensing, online data 
transmission, use of mobile phone systems, etc. 
The role of government is to create an enabling 
environment to establish a good inter-connected 
database and provide suitable infrastructure and 
facilities.

In addition, successful implementation of digital 
agricultural insurance requires partnerships 
with the technology provider and, even more 
importantly, with individuals and organisations 
that can facilitate marketing, distribution, 
payment collection, claims processing, and 
customer engagement. The process by which 
digital insurance products are designed can have a 
significant influence on customer adoption. Using 
a human-centered design approach ensures that 
digital insurance tools reflect end-user capabilities, 
and that technology is used to enhance the 
overall consumer experience. As such, digital 
agricultural insurance solutions should take into 
consideration: (i) users’ comfort with a mobile or 
other digital device, (ii) the level of literacy and 
numeracy required to engage with the software 
platform, (iii) the quality of the user interface, and 
(iv) the level of user support available (virtual and/
or in-person). Product design must also account 
for the fact that these factors will vary among 
users, based on gender, age, culture, and other 
considerations (Tran 2018).
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6. Outlook – Key Action Points for 
Enabling Digital Uptake for Coastal 
Agriculture in Viet Nam
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As presented in this report, the agricultural sector 
in the MKD harbors great potential to transition 
towards the greater utilisation of digital tools, 
helping to address a number of pressing issues 
faced by the sector. Firstly, the favorable internet 
and energy infrastructure in Viet Nam offer 
great potential for digital integration. Secondly, 
usage of the internet, mobile communication 
platforms, online digital payments and agricultural 
e-commerce have been on the rise in recent 
years, propelled by Covid linked restrictions. This 
is creating an ever-increasing digital footprint 
of farmers and establishing a strong foundation 
for further digital integration. Most importantly, 
human resources development to serve digital 
transformation, especially for the agricultural 
sector has received significant attention in recent 
years.

This evolving digital landscape will support 
addressing the myriad of environmental and 
socio-economic challenges that the region 
faces, especially for coastal areas. The two key 
commodities, rice and shrimp, are highly exposed 
to the future impacts of climate change. In the 
short-term, agricultural losses due to diseases 
and water-related challenges, such as water 
shortage, saline intrusion and pollution are major 
concerns. As revealed in the stakeholder survey, 
at the regional level, the capacity to facilitate the 
enabling conditions for agricultural modernisation, 
such as financial services and market linkages, has 
been recognised as a key gap.

Recognising these emerging challenges, 
government ministries have ratified progressive 
policies to support the digital transformation for the 
agricultural sector, where the research identifies 
three themes: (1) Upgrading monitoring and 
forecasting systems for agricultural production; 
(2) Database centralisation and management; 
and (3) Strengthening agricultural services and 
information dissemination. Nonetheless, while 
these forward visions set a clear path for digital 
transformation of the agriculture sector in the 
MKD, work is required to ensure the targets are 
turned into action ion the ground, overcoming 
some of the challenges that have been identified.  

Taking into account these conditions, as well as 
the emerging trends in digital technology at both 

landscape and farm level, the research proposes 
five key areas that hold significant potential for 
further digital uptake for coastal regions of the 
MKD, and the country as a whole.  

6.1. Recommendation 1: Expand water 
resources and hydro-met monitoring 
network to support landscape level 
monitoring

Survey results reveal that investments in water 
quality monitoring systems are a priority 
intervention for the MKD. This reflects the general 
recognition that water resource management 
will be the most challenging issue for the MKD 
in the future, where increased saline intrusion, 
water shortages, and pollution from agricultural 
production and industrial processes threaten the 
water security of smallholders and agri-businesses. 

Hence, investments into digital systems for water 
resource monitoring at the landscape level is 
considered a no-regret option to future-proof the 
MKD. Bringing cross-cutting benefits to support 
enhanced information for all agricultural sub-
sectors, including short-, medium-, and long-
term forecasts, risk identification, crops growth 
and productivity monitoring, operating irrigation 
schedules, and monitoring farm level management 
practices.

Nonetheless, it is worth noting that of the 
technology functions reviewed, water resource 
management was considered to have a moderate 
capacity gap. Over the past decade, there has 
been a significant number of research projects, 
donor-funded projects, and government initiatives 
to expand the water resources monitoring 
network for the MKD. As presented in this report, 
major donors, and development partners, such 
as Mekong River Commission, GIZ, ADB, IFAD, 
WB have invested in the development of salinity 
sensors and water quality sensors to enhance the 
water information knowledge in the MKD. Hence, 
coordination among these partners is needed to 
avoid overlap or usage of technologies that do not 
allow for interoperability. 
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6.2. Recommendation 2: Support the 
process of database centralisation at 
the sub-sectoral and sectoral levels, to 
support macro-agricultural intelligence

Better information management to support macro 
agricultural planning and decision-making was 
rated as highly important by decision-makers. 
Along with this priority, open databases and 
decision support tools were among the top two 
technologies that were emphasised as highly 
important. 

These stakeholder perspectives directly align 
with recent development trends in database 
centralisation in Viet Nam.  Stemmed by recent 
regulations on digital transformation from MARD 
and MONRE, across a range of agricultural sub-
sectors, including plant protection (pesticides 
and pests), agricultural e-commerce, irrigation 
operation, water resources monitoring, market 
information, agro-climatic monitoring, etc. 
there is a growing emergence of database 
centralisation initiatives.  Our technology scanning 
revealed a large number of research, public 
operation, and donor-funded initiatives related 
to database management and information system 
development, with many more expected in the 
future. 

However, the progress among each of these sub-
sector’s initiatives vary largely, due to a number 
of challenges. Databases required for holistic 
planning remain fragmented among institutions 
due to overlapping mandates and activities. 
Unstandardised data collection formats in some 
sub-sectors can be a major barrier towards 
synthesising information at a higher level. Lastly, 
major regulatory barriers currently deter data 
sharing at the multi-sectoral level to allow for 
advanced analysis. 

A major development regarding database 
centralisation in the MKD pertains to WB-9s TDA4’s 
initiative to establish the MKD Data Center. Once 
developed, the data centre will contribute greatly 
to supporting decision making through advanced 
analytics in the MKD. Nonetheless, the data centre, 
operated under DINTE, MONRE, is only expected 
to support high-level natural resource planning 
and land-use planning, with the main targeted 
users being government institutions. To be able to 

translate this information to be more relevant for 
the agricultural sector, and especially to farmers, a 
similar initiative is required at MARD level.

Based on this context, the research team proposes 
the following key areas where development 
partners can support government institutions:

1. Support the collection and finalisation of 
databases at sub-sectoral level and provincial 
level. Here, the creation of standardised technical 
guidelines for data collection needs to be critically 
reviewed. In addition, funding for the development 
of data centres at MARD level, as well as its 
respective sub-departments, will provide a home 
to the information. 

2. Support the creation of regional databases and 
visualisation platforms to better support decision-
makers in integrated decisions. Currently, the 
data aggregation process is largely inefficient with 
institutions receiving raw data from data owners 
and having to conduct data cleaning processes.  
This fragmented approach does not facilitate ease 
of access to information and deters opportunistic 
collaborations between public and private sectors. 
The creation of a regional-level data hub for the 
MKD, where a uniform standardisation approach 
is conducted, will provide a data one-stop-shop 
for research institutions, development partners, 
and the private sector. 

6.3. Recommendation 3: Development 
of Digital Advisory Services for Farmers

With increasing threats of saline intrusion, 
droughts, and flooding, along with enhanced 
variability in rainfall and diseases, agricultural 
advisory services are one of the most important 
channels to support farmers in mitigating and 
coping with losses. While agricultural advisory 
services were ranked by stakeholders as an area 
where there are lower investment needs, the 
research finds that there is much potential to 
enhance service delivery to farmers. Advisory 
services lie at the intersection between institutions 
and farmers and hold enormous potential to 
incorporate value-added services. This potential is 
currently largely unexplored for the MKD. 

Recognising the transformative nature that 
agricultural advisory services play, the research 
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proposes potential pathways to improve 
agricultural advisory, paying special attention to 
the role of digital tools and how they aid in this 
process. 

1. A need for institutionalised processes to assess 
user needs for advisory products

The existing agricultural advisory system is top-
down focused. Based on the Alliance’s previous 
research, in the climate extensions services sector, 
there are limited institutionalised processes to 
support the assessments of demand for climate 
information based on agricultural livelihoods. A 
majority of the extension officials disseminating 
agro-advisory do not receive any feedback on the 
information they have provided. As a result, early 
warning information is highly technical and not 
user-friendly, which limits its use by government 
decision-makers and farmers. In turn, the capacity 
of end-users to understand and benefit from early 
warnings is limited. 

This is where digital tools, such as mobile apps 
and social media platforms (such as Facebook, 
Zalo) hold an advantage over traditional methods, 
facilitating two-way communication with better 
engagement from farmers. Nonetheless, while the 
technology landscape review identified a strong 
emergence of digitalisation efforts to support data 
collection and centralisation, fewer innovations 
are occurring at the front-end to design user-
centric information products to better support 
farmers. 

2. Strengthening the capacity of farmers and 
extension officers in the utilisation of digital tools

Mobile phone use rates and internet connectivity 
will be vital to ensure a digital transition. This will 
require extension agents, agricultural extension 
centers and farmers to be technologically savvy. 
However, not all persons may be at this current 
capacity yet.  One challenge that limits the uptakes 
of ICTs among extension officers and smallholders 
is the lack of knowledge and skills for using 
applications on mobile phones.  Smallholders, 
especially women, tend to be less digitally literate 
and have lower household incomes to afford 
mobile phones. The provision of training courses 

on the use of ICT tools is a vital to facilitate the 
use of digital tools amongst extension officers and 
smallholders (especially women) (Hoang 2021). 

Partners interested in scaling the usage of digital 
platforms for advisory should also aim to leverage 
existing platforms for communication. Recently, 
the Khuyen Nong Xanh (Green Agricultural 
Advisory) app, developed by the National 
Agricultural Extension Center, is one of the few 
identified examples of an institutionalised and 
mainstreamed tool to support digital agricultural 
advisory. 

3. In the long run, digital agricultural advisory 
ecosystems hold great potential to expand 
service offerings

Integration of advisory information with other 
development interventions is necessary for 
effective risk management. Previous research 
from the Alliance in Viet Nam found that there 
is no integration of climate information or 
agro-advisory into other development support 
programs or packages (e.g. integrating seasonal 
forecast and agro-advisory with the provision of 
index insurance). This fragmented provision of 
information holds back the potential of agricultural 
advisory to be bundled with related value-added 
services, such as agronomic advisory and input 
loans. 

As extension agents and agricultural extension 
centers are the main contact points to farmers, 
they hold enormous potential to be a channel to 
promote and advertise new products and services 
to farmers, assuming there is a high degree of 
trust between the two parties.   Examples globally 
have shown that index insurance providers have 
benefited from partnerships with organisations 
trusted by farmers to sell their services. 

Throughout the review of the available 
technologies for the MKD, we found that the 
private sector is already pioneering this process 
of providing bundled services, more evident in the 
high-value agricultural sector. Hence, partnerships 
between government extension centers with 
added-value service providers will support to 
deliver more innovative products to farmers.  
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6.4. Recommendation 4: Capitalise on 
digital technologies, especially mobile-
based solutions, to design farmer-
oriented financial products

The workshop results have shown that financial 
services are one of the key areas that stakeholders 
assessed as highly important, but lacking in capacity. 
This assessment closely reflects the situation on 
the ground, where current financial services do 
not allow for the inclusion of low-income farmer 
groups. This first calls for a major re-orientation 
of the current financial system to provide financial 
products.  Aside from the necessary regulations 
to accompany this transition, the research finds 
that the digital transition in Viet Nam is setting 
promising pathways for the development of digital 
financial services, which will greatly aid in the 
development of competitive and farmer-centric 
financial products.

Firstly, digitised agricultural payments are often 
the first step towards financial inclusion, eventually 
leading to credit, savings, insurance, and a variety 
of complimentary services. Globally, solutions 
for digital payment solutions have suffered 
numerous challenges, such as poor rural mobile 
network connection penetration, low rates of 
mobile literacy and access to phones (particularly 
smartphones), rendering smallholder farmers 
excluded. However, Viet Nam is in a strong position 
with great network coverage, affordable cellular 
plans and high rates of smartphone penetration.  

Secondly, farmers are increasingly connected 
to digital transaction systems, exemplified by 
the recent surge of e-payments to conduct 
transactions through agricultural e-commerce 
platforms. This transition has become much more 
apparent after Covid, where government lock-
downs have pushed farmers and agri-businesses 
to transition their sales channels away from 
traditional farmer-trader relationships. 

Thirdly, recent successes in the development of 
mobile money is expected to penetrate to the 
unbankable and poorest households, who do 
not yet utilise financial accounts. These digital 
transactions are expected to create an increasing 
online digital footprint of these groups, that can 
be used by financial institutions and companies for 
credit assessments. 

Lastly, for the design of sophisticated digitally-
enabled financial products, the expected data 
centralisation efforts in the MKD will enable 
new large information sources to be available 
for analysis. Financial institutions can promptly 
identify risks by capturing, monitoring, and 
studying crop information and use predictive 
algorithms to analyze and validate information. 

As a result, the following action points are 
proposed to enable further development of 
innovative digital financial products for farmers:

1. Financial services need to provide more 
farmer-centric products

Previous initiatives in Viet Nam regarding 
agricultural financial services have mostly focused 
on enabling credit and insurance products.  
However, to allow for greater financial integration 
of farmers, agricultural finance will need to 
employ a broader perspective. Aside from the 
financial resources needed to invest in agriculture, 
farmers also have a multitude of other financial 
needs, whether it may be savings for an upcoming 
wedding, purchasing a vehicle, or sending their 
children to school. The offerings of automatic 
savings accounts or credit schemes for farmers 
that curtail to these needs, will attract registrations 
and gradually integrate them into a more digitally-
enabled financial services system. 

2. Regulatory changes to enable greater financial 
inclusion

While demand for financial credit is high 
among farmers, the requirement of having land 
certificates as collateral is a major barrier for some 
farmer groups. Regulatory changes to allow for 
alternative forms of collateral, such as warehouse 
receipts, should also be promoted to be legally 
acceptable (Brauw et al., 2020). This will require 
large-scale piloting initiatives to determine the 
most suitable approach for the MKD. 

3. Forging partnerships outside of the traditional 
financial institutions to harness the digital 
transition

Through the use of increasingly sophisticated credit 
modeling techniques, emerging fintech companies 
have been able to provide innovative financial 
products to their customers. The promotion of 
collaboration for information and data sharing 
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between these companies with incumbent 
government financial institutions can support 
bringing enhanced financial products to farmers. 
Nonetheless, this will require immense support for 
government institutions to identify, and evaluate 
new external data sources, integrating them into 
datahubs with consistent, benchmarked data, on 
the agriculture sector to inform risk management 
strategies.  

4. Create a financial ecosystem with a focus on 
bundled products that connect multiple actors to 
promote information sharing 

Globally, index insurance services for farmers are 
often bundled with other value-added services, 
such as agronomic advisory and input loans. 
They can also be cross-sold with other types of 
insurance, such as health or life insurance. This 
approach provides farmers with comprehensive 
protection over a range of shocks and allows 
providers to cross-subsidise their index insurance 
services. Aggregating multiple VC actors 
and service providers into a common digital 
ecosystems, can facilitate enhanced financial 
transactions, such as buyer payments direct to 
farmers, direct farmer payments for inputs, or 
farmer repayments of loans. Mattern and Tarazi 
(2015) also identified promising models for digital 
platforms, where financial institutions pay traders 
to upload information about their crop purchase 
transactions. This information could be used to 
establish the creditworthiness of farmers who 
typically lack any formal credit history.

6.5. Recommendation 5: Promotion 
of PPP models for enhanced service 
delivery to farmers and decision-makers 

The digital technology application assessment 
reveals that the public sector has been a major 
innovator in digital technologies for the agricultural 
sector. These initiatives have attempted to address 
key information gaps across the agricultural value 
chain, from monitoring production parameters 
to centralising sectoral data and providing 
agricultural services to farmers. Nonetheless, aside 
from sector-wide initiatives, most innovations 
have occurred as pilot projects or donor-funded 
projects, with limited information on how these 
technologies are scaled or function post-funding 
cycles. This reveals a major short-coming in current 

public-sector innovations – a lack of a delivery and 
partnership mechanism to bring technologies to 
scale. 

PPPs can play a significant role in scaling such 
initiatives. The rationale for public and private 
actors to collaborate in PPP mechanisms is 
when individual actors alone cannot produce 
the same service or output or do it at a higher 
cost. Nonetheless, for these partnerships to be 
successful, the willingness of the private sector to 
invest in the agricultural sector highly depends on 
profitability as the guiding factor. This is followed 
by other key determinants, including a complete 
regulatory system, appropriate risk-sharing 
mechanisms between parties, a stable economy 
and trustworthy public partners (Phan and Pham 
2014).    

Recognising that the slow development of PPP 
governance frameworks in Viet Nam, as well as 
the limited presence of PPPs in the agricultural 
sector of the MKD, there needs to be a better 
understanding of the products and services that 
can be developed which would benefit under 
this model. Based on the research findings, PPPs 
models that relate to digital technologies have only 
explored the potential within the irrigation sector. 
A broader assessment needs to be conducted 
among other sub-sectors to identify investment 
opportunities. 

With emerging opportunities for digital 
investments in the sector, as detailed in previously 
recommended packages, private actors can play a 
significant role in complementing existing capacity 
gaps in the public sector, where financial and 
technical capacity barriers challenge long-term 
sustainability of interventions. This can be in the 
form of applying private sector approaches to 
agricultural services provision, including consumer-
focused agricultural advisory, innovative insurance 
and credit products, or financing for the provision 
of monitoring equipment to farmers. Promising 
innovations stemming from research institutes 
with strong business plans and financial viability 
can also be transferred into operation by private 
sector partners. Importantly, this will require 
support in establishing policies that protect 
intellectual property rights (Giles et al. 2021).
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