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ABSTRACT

Water is a vital human resource and is indispensable in daily activities and economic
production. However, agricultural activities in Vietnam have been increasing pressure on
water resources, mainly due to the overuse of fertilisers, pesticides, pollution from livestock
farming, and unsustainable farming practices. These factors contribute to the degradation of
water resources, endangering both ecosystems and public health. Sustainable agricultural
practices and effective water resource management are essential for long-term sustainability.
As a predominantly agricultural nation, Vietnam has increasingly recognised the importance
of sustainable agricultural development, with an emphasis on reducing environmental
pollution and safeguarding water resources for future generations. Despite efforts to regulate
pollution and protect water resources, Vietnam’s legal framework remains insufficient and
lacks comprehensive enforcement mechanisms, resulting in continued water pollution from
agricultural activities. This paper examines the regulatory frameworks of the EU and the
Netherlands, the jurisdictions that have successfully integrated sustainable water management
and agricultural policies. By analysing their legal approaches and enforcement strategies, the
study proposes recommendations for enhancing Vietnam's legal framework to support
sustainable water resource management. The insights from this analysis could also benefit
other ASEAN countries, particularly in addressing transboundary water pollution in the
Mekong River, a critical resource for regional sustainability.
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1. INTRODUCTION

In Vietnam, there is a network of more than 2,360 rivers that are longer than 10
kilometres, including 109 main rivers that create 16 river basins [1]. Water resources have
transformed the country into one of the world's leading agricultural exporters. However, the
heavy reliance of agriculture on water, accounting for 70-80% of total freshwater
consumption, presents significant challenges [2] has placed unprecedented pressure on this
finite resource. In the context of climate change and rapid urbanisation, the development of
the legal framework for managing water resources in agriculture is a prerequisite for ensuring
sustainable agricultural development.
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1.1. Positive aspects of Vietnamese law on agricultural water resource management

Vietnam has enacted a robust and multi-layered legal framework aimed at controlling
and protecting water resources alongside promoting sustainable agricultural development. The
Law on Environmental Protection 2020 provides the cornerstone for environmental pollution
control, specifically regulating water quality monitoring, safeguarding natural water sources,
and setting mechanisms to respond to pollution incidents. Building on this, the Law on Water
Resources 2023 introduces strengthened provisions on water supply for agriculture, water
quality protection, pollution prevention, wastewater discharge control, water use fees, and
exploitation monitoring. It also emphasises the role of communities and water users in
sustainably managing water resources through. Meanwhile, the Law on Irrigation 2017
addresses the management, protection, and effective operation of irrigation infrastructure
crucial for agricultural production, detailing responsibilities for water use and maintenance.
Specific sectoral laws complement this general framework: the Law on Crop Production 2018
governs fertiliser use, pesticide control, and chemical residue management in agriculture,
while the Law on Animal Husbandry 2018 regulates waste management and environmental
protection in livestock farming, encouraging biosecure and sustainable models. These laws are
further detailed through sub-law instruments, such as Decree No. 84/2019/ND-CP and its
amendment Decree No. 130/2022/ND-CP, which set out comprehensive fertiliser management
rules. Additionally, Circular No. 25/2024/TT-BNNPTNT specifies permitted and banned
pesticides, ensuring tighter control over agricultural chemicals.

Collectively, this legal architecture establishes an integrated, cross-sectoral system
reflecting Vietnam’s commitment to protecting water resources, mitigating environmental
risks, and promoting ecological, efficient, and sustainable agricultural development. In
addition, Vietnam has begun to align its agricultural development with sustainable water
resource protection. Reflecting the rising emphasis on sustainable agriculture, the country has
made initial progress in managing agricultural water resources, notably by enhancing technical
standards, tightening environmental regulations, and strengthening inspection and monitoring
mechanisms. Organic and circular farming models are increasingly promoted across various
localities, especially in major agricultural regions. Through legal frameworks and national as
well as sectoral water resource plans, Vietnam has demonstrated a clear commitment to the
sustainable use of water. These advances signify a strategic shift towards integrated, long-term
agricultural development that balances productivity with water conservation.

Overall, Vietnam is steadily building a policy environment that fosters environmentally
responsible agriculture, with water resource protection and efficient use standing out as central
priorities for a sustainable, green agricultural sector.

1.2. Shortcomings of agricultural water resource management

Despite notable progress in policy and legal development, Vietnam is facing significant
shortcomings in managing agricultural water resources.

Firstly, there is no clear regulation holding farmers accountable for pollution from
fertilisers and pesticides. Although farmers are the primary users of water in agriculture,
limited awareness and unsustainable practices have led to widespread overuse of chemicals.
Vietnam consumes around 10 million tonnes of fertilisers annually, 75% of which are
inorganic [3]. Pesticide use averages 2 kg of active ingredients per hectare per year, much
higher than neighbouring countries (0.2 - 1 kg/ha) [4]. Despite this, legal documents like
Circular No. 25/2024/TT-BNNPTNT and Decree No. 84/2019/ND-CP focus more on product
listings and administrative procedures than field-level use control. As a result, unchecked
agricultural runoff has become a key contributor to environmental degradation, as seen in Vinh
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Long, where agricultural runoff accounts for 15,925 tonnes of pollution [3], and An Giang,
where coliform levels exceed safe limits by up to 7.02 times [5].

Secondly, Vietnam lacks a dedicated legal framework to coordinate agricultural
water management in the context of climate change. While several laws address irrigation
and disaster prevention, there is no integrated mechanism for water allocation, monitoring,
or intersectoral coordination. The impact is evident: in the Central Highlands, 27,925
hectares of crops were affected by drought in May 2024 [6]; meanwhile, floods in late
2024 caused damages of over VND 84,900 billion, submerging more than 200,000
hectares of rice fields [7].

Thirdly, there is no sustainable financial mechanism to support water management in
agriculture. Although Official Letter No. 2756/NHNN-TD issued by the State Bank of
Vietnam, dated 15 April 2025 launched a VND100 trillion credit programme, funding remains
fragmented across sub-sectors and lacks a focus on sustainable water use. No dedicated legal
instruments currently incentivise the adoption of water-efficient or pollution-reducing
practices [8].

Fourthly, private sector involvement in water management is still limited. Decree No.
94/2017/ND-CP restricts irrigation system operations to state monopolies, and no
comprehensive PPP framework exists. In June 2024, Vietnam expressed its intention to issue
a circular guiding PPP investment in wastewater and drainage [9], however, no draft has been
released to date. Without a legal foundation, public-private collaboration remains minimal.

In summary, the lack of a specialised and coordinated legal framework, alongside
regulatory, financial, and stakeholder engagement gaps, continues to hinder Vietnam’s pursuit
of sustainable agricultural water management. Closing these institutional and regulatory
deficiencies is essential to strengthen climate resilience and safeguard national agricultural
productivity.

2. LITERATURE REVIEW
2.1. Review of established research on agricultural water resources management

Research on sustainable agricultural water resource management has gained increasing
attention in recent decades. Existing studies can be grouped into four main strands:

Firstly, Agricultural Water Management Challenges and Solutions. Vietnam’s
agriculture faces major water management challenges due to inefficient irrigation and weak
governance. Tran Duc Vien (2023), Development of Vietnamese Agriculture: Issues and Some
Solutions (Communist Review), highlights overexploitation of water resources and inadequate
governance, recommending reforms based on international practices like efficient irrigation
and policy improvements, though lacking guidance on contextual adaptation [10]. Le Viet Phu
(2023), Water Value, Irrigation Policy, and Implementation Hazards in Vietnam’s Rural
Economy (ScienceDirect), estimates irrigation water’s economic value (US$0.01-0.56/m?),
and critiques the 2008 irrigation fee waiver for reducing conservation incentives, especially in
rice farming (up to 8,000 m*/ha per crop). The study also notes climate-related risks like floods
and droughts in the Mekong Delta and the impacts of upstream hydropower dams. With
agriculture consuming 73% of national water use, sustainable management is increasingly
urgent [11]. Additionally, Quy Nhan Pham — Ngoc Ha Nguyen — Thi Thoang Ta and Thanh
Le Tran (2023), Vietnam’s Water Resources: Current Status, Challenges, and Security
Perspective (MDPI), develops a water security framework, considering availability,
exploitation, pollution, and management. It underscores transboundary challenges and the
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food—energy—water nexus, noting that Vietnam’s agricultural water use competes with other
sectors, necessitating integrated governance solutions [12].

Secondly, Sustainable Flood Risk Management and Water Governance. Faith Ka Shun
Chan — Liang Emlyn Yang — Gordon Mitchell et al (2022), Comparison of Sustainable Flood
Risk Management by Four Countries — the United Kingdom, the Netherlands, the United
States, and Japan (Copernicus Publications), highlights the Netherlands policy as a model for
integrating flood control with adaptive governance [13]. Kinh Bac Dang — Thi Thanh Hai phan
— Thu Thuy Nguyen et al (2022), Economic Valuation of Wetland Ecosystem Services in
Northeastern Part of Vietnam (Knowledge and Management of Aquatic Ecosystems),
highlights the role of wetlands in water purification, flood control, and biodiversity
conservation, all of which support agricultural sustainability [14]. In the Southeast region of
Vietnam, Phong Nguyen Thanh — Thinh Le Van — Tuan Tran Minh et al. (2023), Adapting to
Climate-Change-Induced Drought Stress to Improve Water Management in Southeast
Vietnam (MDPI), apply two hydrological models, MIKE NAM and MIKE HYDRO BASIN,
to assess water balance under various drought scenarios in the La Nga—Luy River basin.
MIKE NAM, a conceptual rainfall-runoff model, simulates the transformation of rainfall
into runoff within a river basin, while MIKE HYDRO BASIN serves as an integrated tool
for basin-scale water resource analysis and planning. The study identifies subbasins
vulnerable to severe drought, underscoring the importance of adaptive water allocation
strategies. These findings suggest that integrating advanced modelling tools can enhance
water resource management and contribute to more sustainable agricultural practices in
drought-prone areas of Vietnam [15].

Thirdly, Legal and Policy Framework for Water Management. Quy Nhan Pham — Ngoc
Ha Nguyen — Thi Thoang Ta — Thanh Le Tran (2023) propose amending the Law on Water
Resources to support Integrated Water Resources Management, calling for stricter water
extraction controls, better water quality protection, and stronger institutions via capacity-
building and international cooperation. They also address transboundary complexities and the
food—energy—water nexus [12]. Huynh Vuong Thu Minh — Gowhar Meraj — Pankaj Kumar
et al. (2025), Assessment of long-term rainfall trends and variability in the Vietnamese
Mekong Delta: implications for water resources management strategies (Springer), analyses
rainfall from 1978-2022, revealing annual and wet-season declines (e.g., Ca Mau: —7.582
mm/year), with dry-season increases in some inland areas. The study recommends upgrading
irrigation infrastructure and storage to adapt to climate shifts, ensuring sustainable water use
in agriculture and aquaculture, particularly for agriculture and aquaculture in the Mekong
Delta [16].

Fourthly, several scholarly works have focused on the improvement of the legal
framework for the sustainable management of agricultural water resources in Viet Nam and
Southeast Asia. A significant body of literature has proposed reform directions and
institutional innovations to enhance the legal framework governing water resource
management in both Viet Nam and the broader ASEAN region. These recommendations are
often informed by the experiences of developed countries and demonstrate their relevance and
adaptability to developing contexts such as Viet Nam and ASEAN. Devlaeminck David J.
(2024), Perspectives and Prospects for International Water Law in the ASEAN Region: Is
There an ASEAN Way to Transboundary Water Cooperation under International Law? (Sage
Journals), analyses the potential development of a regional legal instrument for the governance
and equitable sharing of the Mekong River’s transboundary water resources. Drawing from
binding and non-binding instruments under the Lancang—Mekong Cooperation framework
between China and its neighbouring countries, the author suggests that ASEAN should foster
consensus on transboundary water governance, regardless of whether the cooperation
mechanisms are binding or non-binding in nature [17]. Mai Thi Thu Hue (2023), Enhancing
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the Legal and Policy Framework for Efficient Water Resource Management (Journal of
Environment), examines the existing legal regulations and implementation practices
concerning water resource management in Viet Nam. Based on the country’s practical context,
the article puts forward legal reform proposals aimed at achieving unified water governance
and safeguarding water security [18]. Ha Tan Linh, Duong Thi Truc, Nguyen Thanh Binh, and
Van Pham Dang Tri (2025), in Assessing Water Governance Trends and Challenges at a
Local Level — An Application of the OECD Water Governance Framework in Soc Trang
Province, Viet Nam (Water Governance: Current Status and Future Trends), apply the OECD
Water Governance Framework, comprising twelve key principles, to the provincial context of
Soc Trang. Their research underscores the comprehensive nature of the OECD framework and
its relevance in local water governance, particularly through its focus on three core
components: the legal framework (what), institutions (who), and instruments (how). These
components reflect core principles of effectiveness, efficiency, trust, and stakeholder
engagement [19]. Dang Xuan Phuong (2015), in Shaping New Institutions on Water
Governance for Viet Nam (Vietnam Law & Legal Forum), analyses the institutional
development of Viet Nam’s water governance framework and proposes several context-
specific reforms. Key recommendations include renewing the composition and working
methods of the National Council on Water Resources, drawing on international experience to
design a river basin—scale coordination mechanism suited to national characteristics,
restructuring state power relations based on territorial divisions, and strengthening water
resource governance through integrated river basin planning and decentralised, multi-level
basin organisation strategies [20].

2.2. Research gaps and the contribution of the study

Despite growing attention to agricultural water governance in Vietnam, several critical
gaps persist:

First, there is limited research on adapting international best practices, such as EU or
Dutch models, to Vietnam’s legal and institutional context, which is marked by fragmented
governance, outdated irrigation systems, and minimal use of reclaimed water.

Second, many studies stop at diagnosing problems without offering concrete, feasible
reform strategies. Detailed, actionable roadmaps for integrating water management into policy
remain scarce.

Third, the role of ecosystem services, vital for water purification, flood control, and
biodiversity, is underexplored in both research and law. Wetland degradation in Northeast
Vietnam, for instance, threatens agricultural water security, yet legal or policy frameworks
seldom incorporate ecosystem-based approaches.

These gaps highlight the need for more solution-oriented, context-specific research to
inform sustainable water governance reforms in Vietnam. This study evaluates Vietnam’s
legal and policy framework for agricultural water resource management, benchmarking it
against international standards, particularly those of the EU and the Netherlands. It identifies
reform priorities and presents actionable recommendations in three key areas: aligning
domestic law with global best practices, developing strategies for water reuse and flood
control, and integrating ecosystem services into national policy. By addressing fragmented
governance and outdated infrastructure, the study aims to strengthen climate resilience and
water security. The findings offer an evidence-based roadmap for legal reform to support
sustainable agriculture and adaptive water governance in Vietnam.
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3. METHODOLOGY

To examine sustainable agricultural water resource development and evaluate Vietnam’s
legal framework against international standards, the study employed four interrelated
qualitative methods:

Firstly, Analytical Method. This core method examined the structure, content, and
effectiveness of Vietnam’s legal framework - particularly the Law on Water Resources (2012),
the Law on Irrigation (2017), and related regulations. It focused on water use rights, irrigation
governance, licensing, and financial mechanisms to identify gaps and overlaps.

Secondly, Comparative Legal Method. Vietnam’s legal system was compared with those
of the Netherlands and the EU, selected for their experience in integrated water management,
codified rules on water reuse, and institutional relevance. The analysis explored regulatory
approaches, enforcement, and decentralised governance.

Thirdly, Case Study Method. In-depth case studies were conducted to illustrate how
agricultural water resource management has been successfully implemented in specific
contexts to illustrate how legal and institutional reforms enhance agricultural water
management.

Fourthly, Synthetic Method. This integrative approach synthesised findings to develop
evidence-based recommendations, combining legal analysis and institutional practices into a
reform model adaptable to Vietnam and potentially other ASEAN countries.

In addition, expert commentaries and prior empirical studies on climate vulnerability,
irrigation financing, and agricultural water demand were reviewed to provide a more holistic
understanding of the practical implications of legal reforms. The combination of these methods
ensured that the research remained both legally rigorous and policy-relevant.

4. DISCUSSION
4.1. The EU Legal Insights on agricultural water resource management

The EU has significantly reduced water pollution over recent decades through strict
environmental directives regulating wastewater collection, treatment, and discharge. From
1990 to 2014, Biological Oxygen Demand fell by 62%, nitrogen discharges by 40%, and
phosphorus emissions by 50% [21]. Phosphorus emissions, another nutrient responsible for
water eutrophication, were also reduced by 50%, from 0.2 million tonnes to 0.1 million tonnes
[22]. The combined effect of policy measures, technological advancements, and enforcement
mechanisms has led to measurable improvements in the quality of the EU's surface and coastal
waters [22]. The Water Framework Directive (WFD)has encouraged countries like Germany
and Spain to improve their irrigation systems, reducing water and fertiliser usage by 30%.

The WFD is the cornerstone of the EU’s water policy. It emphasises integrated water
resource management based on river basins, treating river basins as the fundamental
management unit rather than administrative boundaries. The WFD requires member states to
prevent the deterioration of water quality, ensuring a “good” status both chemically (with
pollutant concentrations below the established thresholds) and ecologically (with healthy
aquatic ecosystems). If these standards are not met, member states must implement corrective
measures and report the reasons for non-compliance. The WFD requires the analysis of the
characteristics of each river basin, assessing the impact of human activities (including
agriculture), and conducting an economic evaluation of water use. This is particularly crucial
for agricultural pollution, as agriculture accounts for 40 - 50% of freshwater consumption in
the EU [23]. The WFD stipulates that each member state must develop and implement River
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Basin Management Plans (RBMPs), which include specific measures to control pollution from
agriculture, such as reducing the use of fertilisers and pesticides, improving irrigation systems,
and protecting wetlands to maintain ecological functions and restore buffer zones. These
RBMPs must be updated every six years.

The Nitrates Directive was introduced to reduce water pollution from nitrates originating
from agricultural sources, particularly chemical fertilisers and livestock waste, to protect
groundwater and surface water from eutrophication, which causes harmful algal blooms and
deterioration of water quality. Member states must include specific measures in their Action
Programmes, such as establishing buffer zones near water sources, developing nutrient
management plans, and conducting regular water quality monitoring. The Nitrates Directive
also provides detailed guidelines on good agricultural practices, including the proper storage
of manure and the use of technologies to reduce nitrogen emissions. The directive has
compelled countries to enhance monitoring in areas affected by nitrate pollution, leading to
significant achievements. The Groundwater Directive focuses on protecting the chemical
quality of groundwater, particularly from pollutants such as nitrates and pesticides. At the
same time, the directive requires regular monitoring of groundwater quality and implementing
measures to prevent the intrusion of pollutants, such as controlling the use of fertilisers and
pesticides near aquifers and establishing buffer zones around agricultural land.

The EU also has introduced the Water Reuse Regulation, which promotes the reuse of
treated urban wastewater, mainly for agricultural irrigation, to reduce pressure on freshwater
resources. The regulation establishes minimum quality standards for reused water, including
limits on microorganisms, heavy metals, and nitrates. the quality classes of reused water vary
depending on the crop type. In Spain, this regulation has promoted wastewater reuse in Murcia,
reducing freshwater demand for agriculture by 20% in 2023 [24]. In addition, the EU has
implemented a range of stringent monitoring and enforcement mechanisms to ensure
compliance with water resource protection regulations in agriculture. The European
Environment Agency (EEA) plays a central role in monitoring water quality and reporting on
progress towards the objectives of the WFD. Through indicators such as nitrate concentrations
in groundwater, the number of river basins achieving “good” status, or the level of pesticide
use, the EEA provides periodic data to the European Commission and publishes reports
assessing the compliance of individual Member States. Based on this data, the European
Commission may initiate infringement procedures against countries failing to fully meet their
legal obligations, including referring cases to the Court of Justice of the EU. Several cases
have seen countries like Germany and Spain brought before the court for inadequate control
of agricultural pollution, leading to nitrate levels exceeding thresholds in groundwater or
failure to update river basin management plans as required.

Another key factor is the integration of environmental policy into agricultural policy.
Since the Common Agricultural Policy (CAP) reform, the EU has made significant strides in
linking direct financial support for farmers to stringent requirements for environmental
protection, climate action, and water resource conservation. The “greening” mechanism has
been introduced, requiring farmers to implement three main measures to qualify for
approximately 30% of the direct payment budget. Firstly, farmers must maintain permanent
grasslands under Good Agricultural and Environmental Conditions (GAECs) standards to
protect soil from erosion, enhance soil structure, and sequester carbon. Secondly, crop
diversification is required to ensure soil fertility, reduce the risk of soil degradation, and limit
reliance on harmful pesticides and chemical fertilisers. Thirdly, farmers must establish and
maintain Ecological Focus Areas under GAEC 1, such as buffer zones along rivers, lakes,
canals, green strips or fallow land to filter agricultural runoff before it enters natural irrigation
systems. These buffer zones are critical in preventing the leaching of nitrates and other toxic
chemicals from fertilisers. Additionally, Regulation (EU) No 1306/2013 establishes the cross-
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compliance mechanism, whereby farmers must meet Statutory Management Requirements
(SMRs) and GAECs to qualify for direct payments and certain rural development support.
Specifically, SMR 1 mandates compliance with the Nitrates Directive, while GAEC 1
prohibits direct cultivation near water sources without preventive measures, such as
establishing buffer zones or green strips, to minimise the risk of pollution from fertilisers and
pesticides. Regulation (EU) 2021/2116 stipulates that non-compliance with “eco-
conditionality” requirements will result in severe financial penalties. For instance, if farmers
cultivate near water sources without establishing buffer zones as required by GAEC 4, they
may face reductions in direct payments ranging from 5% to 100%, depending on the severity
of the violation. Additionally, the EU has developed the European Agricultural Fund for Rural
Development to finance projects that improve irrigation infrastructure, construct rainwater
storage tanks, restore wetlands, and train farmers in sustainable water management.

4.2. The Netherlands legal insights on agricultural water resource management

Firstly, the Netherlands has implemented strict measures to control pesticide discharge
into water resources. The Netherlands has implemented a robust regulatory framework for
fertiliser and pesticide use. Under the Sustainable Plant Protection Action Plan (in effect since
2012), pesticide users must hold a five-year professional licence, granted only after passing a
certified examination. Distributors must also meet strict professional qualification standards.
Pesticides and residue must be stored on impermeable surfaces or in secure containers.
Discharge into surface water or municipal drains is strictly prohibited; mixing areas must have
no drainage systems. Water used to clean spraying equipment may only be released onto
uncultivated land, never into surface water or municipal systems [25].

Secondly, the Netherlands has established stringent fertiliser and livestock waste
management regulations. The Fertiliser Act 2022 and the Nitrate Action Programme regulate
nitrogen and phosphate emissions from livestock farming. These regulations set out detailed
provisions on the timing, conditions, and prohibited areas for manure application, as well as
guidelines for fertilisation methods and limits on nutrient discharge to reduce runoff into
irrigation systems, rivers, and lakes. The law defines the types of fertilisers permitted,
requiring strict compliance with standards on composition and intended use. It also imposes
maximum thresholds for nitrogen, phosphate, and ammonia content, and prohibits the use of
fertilisers that fall below approved quality standards. Emission limits are prescribed based on
specific agricultural conditions to minimise nitrogen pollution, while phosphate use is subject
to similar controls, reinforcing the overarching aim of protecting water resources [26]. This
approach exemplifies how legal regulation of agricultural inputs can align farming practices
with environmental goals, promoting green, circular, and sustainable agriculture.

Thirdly, the Netherlands strongly emphasises the governance and efficient distribution
of agricultural water resources. As a low-lying country with a dense river network, the
Netherlands has built a comprehensive legal framework to ensure safety against flood risks
and maintain a stable freshwater supply, prominently featuring the Water Act and the Delta
Programme. The Water Act sets safety standards for flood protection systems, including
requirements on the height and durability of dikes, which are determined based on the flood
probability for each geographic area. Water management in the Netherlands is conducted on a
river basin basis. It requires the annual adjustment of flood protection works based on the
calculation of average flood levels and the resilience capacity of dikes. The Delta Programme
serves as a national strategy addressing flood protection, freshwater supply, and climate
adaptation; it is updated yearly and reported to Parliament, allowing flexible, evidence-based
adjustments [27]. The regulations on water management are designed to serve two primary
purposes: (i) water must be integrated into the landscape following a straightforward spatial
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planning process, and (ii) water must be retained and stored, and land must be drained when
necessary. In addition, the Netherlands established a separate water management authority at
the central level. Oversight is provided by the Ministry of Infrastructure and Water
Management, while Water Boards (Waterschappen) - independent, democratically elected
regional bodies - manage local water quality, grant discharge permits, oversee irrigation, and
collaborate with farmers on water-saving practices [13] [28]. These Boards possess financial
autonomy through taxation powers, ensuring transparent and effective regional water resource
management.

Fourthly, the Netherlands has effectively promoted the involvement of businesses and
farmers in water management through a robust PPP model. This approach has been widely
applied in water infrastructure projects, including irrigation and wastewater treatment,
typically under Design—Build-Finance-Maintain contracts that allow private sector
participation in both investment and operation. A notable example is the Schiphol—
Amsterdam—Almere (SAA) programme, the largest PPP project in the Netherlands over the
past decade, aimed at enhancing transport infrastructure and water management sustainably
[29]. Additionally, Dutch water organisations and companies participate in the Water for
Green Partners for International Business programme - a collaboration among the Netherlands
government, Dutch Greenhouse Delta, the Water Authority, supported by Dutch embassies in
Oman, Saudi Arabia, and the UAE, and the Netherlands Enterprise Agency - focused on
sustainable agricultural water resource solutions [30]. The Water Boards model exemplifies a
long-established community-based governance system, with representation from farmers,
businesses, and residents, ensuring transparency and consensus in decision-making.
Stakeholder participation in Water Boards’ planning is increasingly recognised as crucial for
integrated and adaptive water management and is sometimes mandated by higher regulatory
authorities [31]. Moreover, programmes like the Deltaplan Agrarisch Waterbeheer encourage
farmer cooperation with water authorities through regional planning and policy
implementation, successfully engaging many farmers and horticulturists in sustainable water
management practices [32].

Lastly, Schematic Conceptualisation of the Dutch Water Management Regime. The
Dutch water management regime can be conceptualised as an interconnected web of actors,
paradigms, collective rules, technological infrastructure, and tools. These components form a
coherent system, with strong internal alignment and logic, which simultaneously enables and
constrains interventions within the water system. The schematic representation of this regime,
as presented in Rutger van der Brugge et al (2007), Facing the Adaptive Management
Challenge: Insights from Transition Management (Ecology and Society), offers a clear and
insightful illustration of a decentralised, multi-level approach to water governance [33]. The
model underscores the pivotal role of regional water boards (waterschappen), autonomous
public institutions legally empowered to manage water quality, quantity, and flood protection.
A distinctive feature of the Dutch system lies in its institutionalised democratic governance
structure. Stakeholders from diverse sectors, including agriculture, industry, environmental
advocacy, and local residents, elect representatives to water board councils. This participatory
model incorporates diverse interests, fostering inclusive, equitable, and context-sensitive
water management decisions. The schematic highlights the dynamic link between national
policies and regional implementation, upholding subsidiarity. Integration of research
institutions, policy networks, and continuous learning underscores the model’s reflexive and
adaptive governance, essential for sustainability.

353



Tran Thang Long, Bui Nguyen Phuong Anh, Tran Thi Diem My

5. CONCLUSION

5.1. Leveraging the EU's experiences on agricultural water resource management

Drawing on lessons learned from the EU, particularly regarding integrated nutrient
management, pollution control, and regulatory design, holds strong potential to enhance
Vietnam’s water governance framework.

First, management and planning must be established for each individual river basin.
Vietnam’s environmental budget, allocated through recurrent expenditures and the medium-
term public investment plan under Decision No. 1251/QD-TTg (2023), remains modest.
Meanwhile, rural farmers face low incomes, with the average monthly per capita income at
only VND 4.17 million (around USD 2,000 annually) [34]. These financial constraints
necessitate solutions that are both cost-effective and adapted to local economic conditions.
Compounding this challenge is Vietnam’s traditional reliance on administrative boundaries in
water resource management, which hinders effective coordination across provinces within the
same river basin. This fragmentation leads to inefficiencies and increased pollution, mirroring
problems the EU encountered prior to adopting the WFD. To overcome these issues, the
implementation of RBMPs is proposed, prioritising the Mekong River Basin, a region
critically important for agriculture and severely affected by pollution. Practical measures
include: (i) Deploying low-cost water quality monitoring technologies to improve pollution
tracking; (ii) Establishing ecological buffer zones using native bamboo species to intercept
fertiliser and pesticide runoff; and (iii) Promoting drip irrigation systems through subsidy
programmes that provide equipment free of charge to farmers, accompanied by training
courses organised at agricultural cooperatives to enhance sustainable farming practices, reduce
irrigation costs, and increase rice yields. To ensure feasibility given farmers’ limited incomes,
these interventions should be supported by international investment funding. Pilot projects
should focus on provinces with advanced agricultural infrastructure and strong rice production
traditions, such as An Giang in the Mekong Delta. These measures promise multiple benefits:
lowering water pollution and treatment costs, improving agricultural productivity and farmer
incomes, boosting rice export value, and strengthening Vietnam’s position in the global
agricultural market.

Second, smaller polluted areas need to be identified, and the sale and use of fertilisers in
these zones should be restricted. In Vietnam, excessive fertiliser use has caused severe water
pollution and environmental damage. The authors propose that Vietnam start by identifying
NVZs in the most nitrate-polluted areas, especially the Mekong Delta. Key measures include
limiting nitrogen fertiliser use based on local soil and crop conditions, subsidising organic
fertilisers to promote sustainable practices, and establishing ecological buffer zones using
native bamboo to reduce runoff. To address farmers’ low incomes, the programme should
provide precision fertiliser application equipment free of charge and offer training through
agricultural cooperatives. Financial constraints may be mitigated by focusing on low-cost
solutions, including using locally sourced materials to construct buffer zones and applying
simple technologies for water quality monitoring. Pilot projects in provinces with strong
agricultural capacity, such as Dong Thap or An Giang, would optimise resource use and ensure
practical outcomes.

Third, groundwater monitoring must be implemented to mitigate the impact of pesticides.
In Vietnam, groundwater is vital for clean water supply, especially in rural areas, but
contamination from agricultural nitrates and pesticides is a growing problem. This issue is
heightened by climate change, which increases reliance on groundwater as surface water
becomes scarcer. The authors propose that Vietnam starting by establishing specific quality
thresholds for groundwater, focusing on nitrates and pesticides, to ensure public health safety
and the sustainable use. The proposal includes implementing groundwater quality monitoring
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in areas where groundwater is the primary source for domestic use and agricultural production,
particularly in the Central region. Specific solutions include using low-cost portable testing
kits to detect contamination quickly and effectively, and establishing ecological buffer zones
with indigenous nipa palm, a plant capable of absorbing pollutants and preventing chemical
runoff into aquifers. Public awareness should be raised through free community training on
groundwater pollution impacts and local protection methods, encouraging active local
participation. Vietnam should prioritise affordable technologies and local materials like nipa
palm to ensure cost-effectiveness and sustainability. Protecting groundwater in the Central
region can serve as a model for nationwide programs, helping Vietnam meet international
environmental standards amid economic integration and climate change challenges.

Fourth, the reuse of urban wastewater for agricultural irrigation should be implemented.
Freshwater scarcity in Vietnam, especially in the Central Highlands, has severely impacted the
coffee industry [35]. Rapid urbanisation offers potential for urban wastewater reuse, but
limited state budgets hinder large-scale treatment [36]. Farmers also lack awareness of
recycled water benefits, requiring training and support. The authors propose establishing
small-scale wastewater treatment plants in regions with high irrigation demands, such as the
Central Highlands. These plants would focus on treating urban wastewater for reuse in
irrigation, ensuring that the water quality meets health and environmental protection safety
standards. To accommodate the low income of farmers, the programme should subsidise the
cost of recycled water, thereby alleviating the financial burden on local communities. Training
courses on safety and recycling water use techniques should also be organised to raise
awareness and ensure their effective application in practices. Vietnam should prioritise
affordable, locally adapted treatment technologies and focus initial efforts on urban centres
like Buon Ma Thuot, strategically located near coffee plantations to optimise water
distribution. This approach will reduce irrigation costs, improve crop yields by ensuring stable
water supply during dry seasons, mitigate economic losses from drought, enhance Vietnam’s
coffee export competitiveness, and protect freshwater resources.

Fifth, financial support mechanisms for agriculture must be established to encourage
sustainable practices. In Vietnam, severe water pollution from intensive agriculture,
particularly in the Mekong Delta’s 2,4 million hectares of farmland with heavy fertiliser use,
has increased nitrate and pesticide contamination, raising water treatment costs and harming
public health and fisheries. Limited environmental budgets and low incomes of smallholder
farmers (around USD 2,000 annually) restrict investment in sustainable practices. Low
awareness of pollution impacts and eco-friendly methods like buffer zones and crop rotation
further hinder progress, highlighting the need for education and support. Targeted budgetary
policies should encourage sustainable farming by providing direct subsidies or financial aid
for ecological buffer zones, organic fertiliser use, and crop rotation. The state should also
supply discounted or free organic fertilisers, quality seeds, and water-saving irrigation
technologies in key regions. Funding for training and technical assistance through cooperatives
and agricultural centres is essential to build farmers’ capacity. Additionally, dedicated funds
offering low-interest or interest-free loans would help smallholders invest in environmental
protection infrastructure, such as wastewater treatment and secure chemical storage.

Sixth, provide handheld water quality testing kits to enable regular, on-site monitoring
of water pollution. Vietnam has already issued surface water quality standards under QCVN
08:2023/BTNMT, classifies surface water into four quality levels - A (good), B (moderate), C
(poor), and D (very poor) - to guide its use and protect aquatic ecosystems. Level A water is
suitable for domestic use, swimming, and recreation after treatment; Level B for industrial and
agricultural use after treatment; Level C, which is odour-free, for industrial purposes after
treatment; and Level D is limited to water transport and other low-quality uses.
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However, to ensure these standards are effectively upheld, it is essential to conduct
regular and rigorous monitoring using handheld test kits. These kits, costing approximately
VND 2 - 5 million per dozen, enable quick identification of polluted or substandard water
sources, allowing timely remedial action. To effectively implement the water quality standards
set out in QCVN 08:2023/BTNMT, local government agencies should receive targeted
training to conduct routine water testing using handheld kits at least every six months in key
agricultural areas. Regular monitoring would enable the prompt identification of substandard
water bodies and facilitate the designation of NVZs, allowing for timely intervention and the
application of targeted water reform policies. This approach not only ensures data-driven
management of water pollution but also strengthens the effectiveness of sustainable agriculture
support programmes linked to environmental protection.

Table 1. Vietnam’s Water Quality Indicators to evaluate water pollution

Parameter
Total
Total Total | Coliform Coliform
BODs| COD | TOC TSS DO | Phosphor |, .. Level
pH L Dlme/L o i 7 [NtOTIN[ (CFUor |Thermotolerant (CFU
(mg/L)(mg/L)(mg/L) (mg/L) |(mg/L) (mg/L) (mg/L) | MPN/100 | or MPN/100 mL)
& mL)
<4< <a| <25 [ze0] <01 | <06 | <100 <200 A
6é05- <6 |<15| <6 <100 >50]| <03 <1,5 <5.000 <1.000 B
6.0 - > 100 and no
8’ s | = 10 [ <20 ] <8 floating |>4,0( <0,5 <2,0 | <7.500 <1.500 C
’ debris
s
or |>10|>20]| >8 deb;isg >2,01 >05 >2,0 | >7.500 >1.500 D
>8,5 present

5.2. Leveraging Netherlands' experience on agricultural water resource management
5.2.1. Supplement regulations on managing fertiliser and pesticide use in agriculture

Vietnam’s pesticide regulation under Circular No. 25/2024/TT-BNNPTNT focuses on
approved active ingredients but lacks comprehensive rules on use, storage, distribution, and
residue management. Most farmers are untrained, leading to misuse and rising water pollution,
especially in rice-growing regions. Drawing from the Netherlands’ integrated model of
regulation, education, and supplier engagement, Vietnam should adopt a dedicated Decree
covering the full lifecycle of pesticides. This Decree should set technical standards, define
personnel qualifications, and establish environmental safeguards to effectively manage
pesticide use and protect water resources:

Firstly, individuals using or trading pesticides must obtain a Professional Practice
Licence (PPL), granted only after passing a competency exam covering: (i) pesticide operation
and toxicity; (ii) safe storage, transport, preparation, and application; and (iii) legal obligations
for environmental and human health protection, particularly regarding water, soil, and
ecosystems. Training and certification should be provided by accredited institutions, with
regular state inspections. PPL holders must also ensure facilities meet minimum standards,
including: (i) pesticide storage on impermeable floors with proper roofing and safe distances

356



Enhancing the Vietnamese legal framework for sustainable water resource management...

from residences, drinking water, and canals; (ii) designated cleaning areas for spraying
equipment with compliant wastewater collection and treatment; and (iii) adequate personal
protective equipment and detailed pesticide usage records.

Secondly, organisations involved in distributing, storing, and trading pesticides should be
subject to detailed regulations on human resources, internal management, and technical
conditions. Specifically: (i) internal regulations must govern the handling of agricultural
chemicals, including receipt, storage, distribution, and spill or loss management; (ii) at least
one person holding a valid PPL must be appointed as technical supervisor responsible for
chemical safety; and (iii) warehouses and transport systems must comply with national
standards for chemical safety, fire prevention, and environmental protection.

Thirdly, the PPL should be valid for five years and renewal contingent upon completion
of knowledge updates and a professional re-evaluation covering new legal requirements,
environmental safety standards, and advanced technical methods. Renewal could be tied to a
continuing education credit system. The Decree should also specify clear penalties for
violations of pesticide use, storage, or distribution rules, including PPL revocation, suspension
of operations, administrative fines, and compensation for environmental or public health
damage where applicable.

5.2.2. A robust legal framework for the management of fertilisers and livestock waste

Adopting key principles from Dutch regulations, Vietnam urgently needs a
comprehensive legal framework focused on protecting water resources and controlling
agricultural emissions through five main pillars:

Firstly, legal limits on the amounts of nitrogen and phosphate permitted per unit area are
to be flexibly adjusted according to geographic regions, crop types, seasons, and soil nutrient
absorption characteristics. Total cumulative emissions from agricultural land and the carrying
capacity of adjacent surface water ecosystems must be considered, ensuring thresholds for
eutrophication are not exceeded.

Secondly, fertiliser and livestock waste application should be strictly restricted to
appropriate periods within the cropping season. Prohibiting application during fallow or rainy
periods, when crop uptake is minimal, will help prevent nutrient runoff into water bodies.

Thirdly, the mandatory adoption of low-emission fertilisation methods, such as direct
injection into the soil or combining fertilisation with surface covering to minimise
volatilisation and runoff, should be regulated; simultaneously, the planting of cover crops
during dry seasons or post-harvest periods should be encouraged and gradually mandated as a
biological measure for nutrient retention and soil erosion control.

Fourthly, legal responsibilities must be established for farms and agricultural households
to develop and implement soil nutrient management plans tailored to cultivation
characteristics, crop types, and actual needs. These plans must be maintained, periodically
updated, and subject to supervision and inspection by competent authorities, laying the
foundation for digitalizing agricultural emission controls.

Finally, technical annexes should accompany the regulatory framework, detailing
permissible nitrogen and phosphate content in fertilisers and livestock waste for specific
agroecological zones. These limits should be based on nutrient-emission balance principles,
developed in consultation with scientific research institutions, and regularly updated.

It is also essential to amend the Law on Crop Production and related regulations to
integrate water quality protection as a mandatory criterion in fertiliser and livestock waste
management, on par with cultivation standards and food safety. This would help establish a
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robust system for controlling agricultural chemical inputs, crucial for preventing water
pollution at its source and supporting a shift towards ecological, circular agriculture resilient
to climate change.

5.2.3. An integrated water resource management mechanism for agricultural production

As Vietnam’s agriculture faces increasing climate risks and remains the largest water
user, a dedicated legal framework is essential to manage agricultural water allocation
effectively. Vietnam should develop a Decree on agricultural water management:

Firstly, a regulatory mechanism must be established to allocate agricultural water based
on climate zones, cropping seasons, and irrigation system capacity. This system should link to
meteorological and hydrological data, drought forecasts, and reservoir levels, enabling timely
adjustments to irrigation flows that minimise crop losses and reduce flood risk pressure.

Secondly, monitoring capacity for agricultural water quality and quantity, both surface
and groundwater, should be enhanced, prioritising water-scarce, flood-prone, and intensive
agricultural areas. Monitoring should be organised by hydrological clusters or river basins,
incorporating early warning systems and real-time data updates for effective water allocation.

Thirdly, national technical standards for rational water use by crop type and cultivation
method should be introduced, providing a legal basis for controlled allocation. Water-saving
irrigation technologies (e.g., drip irrigation, demand-based rotational irrigation) should be
promoted and gradually mandated to reduce losses.

Fourthly, the direct discharge of untreated agricultural wastewater into irrigation
systems, rivers, or natural retention areas must be prohibited, with stricter penalties for
pollution, especially upstream or in concentrated irrigation zones.

Fifthly, a specialised rural water environment monitoring network should be developed
for water quality surveillance, real-time flow regulation, and pollution tracing. A shared data
system connecting central and local agencies will facilitate regional coordination and rapid
policy responses during emergencies such as droughts, saltwater intrusion, and floods.

Sixthly, establish a General Department of Water Resource Management under the
Ministry of Agriculture and Environment as the central body responsible for data aggregation,
annual water regulation planning, water zoning, drought prioritisation, extreme event
response, and efficient allocation across agricultural ecological zones. This agency will
coordinate emergency responses by integrating provincial data and liaising with local
Departments of Agriculture and Environment.

Finally, issue technical guidelines for the design, operation, and regular evaluation of
irrigation works, reservoirs, and internal canal systems. These infrastructures must allow
flexible regulation, storage during rainy seasons, and controlled flood discharge, while
integrating into national disaster risk management and water resource regulation frameworks.

5.2.4. Legal framework for PPP in the sustainable development of water resources

Vietnam should proceed with developing a Circular to guide PPP investment in drainage,
wastewater treatment, and waste management. This Circular should clearly outline key
elements to promote sustainable agricultural water resource development:

Firstly, the Circular should clearly define capital sources for PPP investments in
agricultural water management, encompassing investors’ equity, financial institution loans,
and state contributions via the State budget and environmental sanitation fees.
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Secondly, it must specify the particular sectors open to private investors under PPP
contracts, such as wastewater treatment from livestock activities and drainage for fertiliser-
and pesticide-intensive farms, explicitly excluding management of irrigation works. Where
access to irrigation infrastructure is necessary, the Circular should set clear limits and detailed
procedures for obtaining approval from competent authorities.

Thirdly, the Circular should designate a lead agency responsible for interpreting and
implementing the decree and overseeing investor selection under PPP mechanisms. With the
merger of the Ministry of Agriculture and Environment, this provides an opportunity for
unified water resource governance. The future establishment of the General Department of
Water Resource Management should anticipate a gradual transfer of PPP cooperation duties.

Finally, bidding and investor selection procedures must be transparent and well-
regulated. Selection criteria should prioritise investors with proven experience in
environmental and sustainable development projects, while allowing foreign investors,
especially from countries with established water cooperation, to participate. Given the
environmental nature of these investments, appraisal processes may be lengthy; however, to
attract investors, a streamlined procedure is recommended, minimising administrative burdens
and focusing chiefly on assessing investors’ environmental qualifications.

To optimise resources and enforce policy effectively, a phased roadmap is proposed,
aligned with institutional readiness and urgency. In the short term, priorities include key legal
reforms - drafting a Decree on Pesticide Use and Trade Management, amending the Law on
Crop Production to add water protection standards, and piloting pesticide training and
certification in the Mekong and Red River Deltas. Research institutions should develop
technical annexes on nutrient thresholds to support regulation. In the medium term, focus
should shift to institutional consolidation: establishing national licensing and inspection
systems for pesticide use, issuing a legal framework for fertiliser and livestock waste with
mandatory nutrient plans, creating regional water monitoring networks, and piloting real-time
water allocation in high-stress areas. Finalising a Circular guiding PPP investment in drainage
and agricultural wastewater treatment is also vital. In the long term, priorities include
institutionalising governance under an expanded General Department of Water Resource
Management, mandating nationwide water-saving irrigation and low-emission fertiliser
methods, and fully digitalising agricultural water management. This sequenced roadmap
supports efficient, sustainable reform with strong legal, institutional foundations.

5.3. Proposed measures for ASEAN on agricultural water resource management

Vietnam and many ASEAN member states heavily depend on the Mekong River. The
shared reliance on this critical waterway highlights the interconnectedness of ASEAN
countries regarding water resource use, agricultural productivity, and regional food systems.
Despite this profound interdependence, ASEAN lacks a unified legal framework that could
serve as the foundation for integrated water resource management in agriculture. Unlike the
EU, which has adopted the comprehensive WFD to harmonise water governance across
member states, ASEAN’s approach remains fragmented. No regionally binding instrument
sets out common principles, technical standards, or coordinated strategies for managing
transboundary water resources or addressing agricultural water pollution. This legal and
technical vacuum poses serious challenges, particularly when dealing with transboundary
impacts such as water quality degradation, competition over water allocation, and agricultural
runoff, directly affecting the Mekong’s ecosystems and livelihoods. ASEAN should consider
progressively developing a comprehensive and harmonised legal framework for agricultural
water resources. Such a framework would create common legal standards and establish
mechanisms for data sharing, joint monitoring, and coordinated action in managing shared
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river basins like the Mekong. In parallel, ASEAN should work towards creating a specialised
regional cooperation mechanism dedicated to coordinating and governing the Mekong River’s
water resources. This mechanism should promote the active and equitable participation of all
member states, aiming to ensure fair distribution of water, preserve the natural hydrological
regimes essential for agriculture and ecosystems, and strengthen capacity for water regulation
during critical periods of flooding and drought, thus mitigating adverse impacts on agricultural
production and food security. Moreover, ASEAN should promulgate a unified regional
regulatory framework specifically targeting agricultural outputs that affect water quality. This
framework should include binding rules on the responsible use of fertilisers and pesticides to
minimise residual pollutants entering water bodies; standards for the management and
treatment of agricultural waste discharged into the Mekong River and its tributaries. In this
regard, ASEAN can help reduce reliance on chemical inputs, improve farm-level economic
sustainability, and ensure the long-term protection of water resources, thus contributing to a
greener and more resilient agricultural sector. Ultimately, constructing a coherent and
coordinated legal, technical, and institutional system for sustainable water resource
management in agriculture will empower ASEAN to adapt proactively to climate change
impacts. It will enhance the region’s strategic position on the global map of water security and
sustainable agricultural development, positioning asean not merely as a bloc of emerging
economies but as a responsible and forward-looking actor in global environmental governance.
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TOM TAT

o HOAN THIEN KHUNG PHAP LY VIET NAM
VE QUAN LY BEN VUNG TAI NGUYEN NUGC TRONG NONG NGHIEP:
KINH NGHIEM TU LIEN MINH CHAU AU VA HA LAN

Tran Thiang Long'", Bui Nguyén Phuong Anh2, Tran Thi Diém My>
"Trieong Pai hoc Ludt Thanh phé Hé6 Chi Minh
’Céng ty Ludt Frasers

*Email: ttlong@hcmulaw.edu.vn

Nude 1a nguon tai nguyén thiét yéu dbi véi con ngudi, dong vai tro khong thé thay thé
trong doi sdng hang ngay va cac hoat dong san xuat kinh té. Tuy nhién, cac hoat dong néng
nghiép tai Viét Nam dang gia ting ap luc 1én tai nguyén nudc, chu yéu do viéc lam dung phan
bon, thude bao vé thuc vat, 6 nhiém tir chan nudi va cac phuong thirc canh tac thiéu bén viing.
Nhiing yéu t6 nay gop phan lam suy thoai ngubn nudc, de doa dén hé sinh thai va sic khoe
cong dong Do do, thyc hanh nong nghiép bén viing va quan ly hiéu qua tai nguyén nudc la
yéu cau cap thiét cho sy phat trién lau dai. La mot qudc gia c6 nén kinh te chu yéu dua vao
ndng nghiép, Viét Nam ngay cang nhan thirc rd tim quan trong ctia phat trién nong nghiép bén
vitng, trong d6 nhin manh dén viéc giam thiéu 6 nhiém méi truong va bao vé ngudn nude cho
céc thé hé tuong lai. Mic di da c6 nhiéu nd luc trong viée kiém soat 6 nhidm va bao vé tai
nguyén nudc, khung phap 1y hién hanh ctia Viét Nam van con thiéu sot, chua c6 co ché thuc
thi déng b va hiéu qua, dan dén tinh trang 6 nhiém ngudn nudc tir hoat dong néng nghiép van
tiép dién. Bai viét nay phan tich cac > khung phap 1y cua Lién minh chau Au va Ha Lan — nhiing
khu vyc ¢6 thanh cong trong viéc 16ng ghép chinh sach néng nghiép vdi quan ly bén viing tai
nguyén nude. Thong qua viée phén tich cac cach tlep can phép ly va chién lugc thuc thi cia
cac quoc gia niy, nghién ctru dé xuat mot s6 khuyén nghi nham hoan thién khung phap ly cua
Viét Nam, hucmg to1 quan ly tai nguyén nude hiéu qua va bén vitng. Nhitng két qua nghién
clru cling ¢6 the mang lai gid tri tham khao cho cac quoc gia ASEAN khac, dac biét trong viéc
gidi quyét van dé o nhlem nguon nudc xuyén bién gidi tai song Mé Kong — mdt tai nguyén
quan trong cho sy phat trién bén vimg khu vuec.

Tir khéa: Quan 1y bén viing, tai nguyén nudc, néng nghiép, Lién minh chau Au, Ha Lan.
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