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Abstract: 

This study synthesizes evidence from successful DSM/DR implementations in the United States, India, 

Australia, Japan, and Singapore to develop a context-specific framework for Vietnam. The analysis 

reveals that Vietnam's industrial-dominated energy consumption pattern, rapid economic growth, and 

evolving regulatory environment present both significant opportunities and unique challenges for 

DSM/DR deployment. Key findings indicate that Vietnam can leverage its centralized governance 

structure and strong state-owned enterprise presence to accelerate DSM/DR implementation, while 

addressing critical gaps in smart grid infrastructure, regulatory frameworks, and market mechanisms.  
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Tóm tắt : 

Nghiên cứu này tổng hợp các quốc gia thành công trong việc thực hiện chương trình DSM/DR bao 

gồm Mỹ, Ấn Độ, Úc, Nhật Bản và Sing- ga – po để phát triển một chương trình thực hiện phù hợp với 

bối cảnh Việt Nam. Phân tích cho thấy tiêu thụ năng lượng chủ yếu trong các ngành công nghiệp và 

tăng trưởng kinh tế nhanh và môi trường pháp lý đã bộc lộ cả cơ hội và thách thức cho việc thực hiện 

triển khai DSM/DR. Các phát hiện chính chỉ ra rằng Việt Nam có thể tận dụng cấu trúc quản trị tập 

trung và sự hiện diện mạnh mẽ của các doanh nghiệp nhà nước để thúc đẩy triển khai DSM/DR, đồng 

thời giải quyết những khoảng trống quan trọng trong cơ sở hạ tầng lưới điện thông minh, khung pháp 

lý và cơ chế thị trường.  

Keywords:  

Quản lý nhu cầu, Điều chỉnh phụ tải, Chính sách năng lượng Việt Nam, năng lượng tái tạo, năng lượng 

hiệu quả, và  chuyển dịch năng lượng  

1. INTRODUCTION  

islandscapeenergyglobalThe

undergoing a fundamental transformation 

characterized by the increasing penetration 

sources,energyrenewableof

technological innovations in grid 

management, and evolving consumer 

expectations regarding energy services. 

Within this context, Demand Side 

Management (DSM) and Demand 

Response (DR) programs have emerged as 
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essential tools for achieving multiple 

policy objectives including energy 

security, grid reliability, cost optimization, 

and environmental sustainability. These 

demand-side interventions represent a 

paradigm shift from traditional supply-

centric approaches to more balanced 

energy systems that harness the flexibility 

and intelligence of end-use consumers. 

Vietnam presents a particularly 

compelling case study for DSM/DR 

implementation given its remarkable 

economic growth trajectory, rapidly 

expanding electricity demand, and 

ambitious commitments to renewable 

energy development and carbon neutrality. 

The country's electricity consumption has 

grown eightfold since 2002, reaching over 

240 TWh in 2022, with projections 

indicating continued robust growth driven 

by industrialization, urbanization, and 

rising living standards [1]. The industrial 

sector dominates electricity consumption 

at 60% of total demand, creating unique 

opportunities for large-scale demand 

response programs [2]. 

Simultaneously, Vietnam has 

committed to achieving net-zero emissions 

by 2050 and increasing renewable energy's 

share in electricity generation to 36-39% 

by 2030 under the revised Power 

Development Plan VIII (PDP VIII). 

However, the rapid integration of variable 

renewable energy sources creates new grid 

management challenges that traditional 

supply-side resources cannot address cost-

effectively. Peak demand growth 

consistently outpaces overall consumption 

growth, creating system stress during high-

demand periods and driving the need for 

expensive peaking generation resources. 

This research addresses the critical 

knowledge gap regarding optimal 

DSM/DR implementation strategies for 

Vietnam by conducting a comprehensive 

analysis of international best practices and 

developing context-specific 

recommendations. The study's primary 

objective is to synthesize lessons learned 

from successful DSM/DR programs in five 

countries with diverse energy systems and 

regulatory environments, and to translate 

these insights into actionable strategies 

tailored to Vietnam's unique 

circumstances. The research contributes to 

the growing body of literature on energy 

transition strategies in developing 

economies and provides actionable 

insights for policymakers and energy 

sector stakeholders in Vietnam and similar 

emerging markets. 

The research methodology employs a 

comparative case study approach, 

analyzing DSM/DR implementations in 

the United States, India, Australia, Japan, 

and Singapore based on comprehensive 

technical documentation and policy 

analysis. These countries were selected to 

represent diverse approaches to DSM/DR 

implementation across different market 

structures, regulatory frameworks, and 

developmental contexts. The analysis 

examines program design, implementation 

mechanisms, stakeholder engagement 

strategies, technological solutions, and 

performance outcomes to identify 

transferable best practices and potential 

risks 

2 LITERATURE REVIEW: 

INTERNATIONAL DSM/DR 

IMPLEMENTATION EXPERIENCES 

2.1. United States: Market-Driven 

Innovation and Regulatory Leadership 

The United States represents one of the 

most mature and diverse DSM/DR 

implementation environments globally, 

characterized by a complex interplay 
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between federal oversight and state-level 

innovation. The American approach 

demonstrates how market mechanisms, 

regulatory mandates, and technological 

innovation can converge to create robust 

demand-side resources that contribute 

significantly to grid reliability and 

economic efficiency. Federal agencies 

including the Federal Energy Regulatory 

Commission (FERC), Department of 

Energy (DOE), and Environmental 

Protection Agency (EPA) provide strategic 

direction and standards, while state public 

utility commissions and regional 

transmission organizations implement 

specific programs tailored to local 

conditions. 

The evolution of DSM programs in the 

United States reflects a sophisticated 

understanding of utility business model 

transformation and consumer engagement 

strategies. Traditional energy efficiency 

programs have evolved into 

comprehensive portfolios that include 

direct load control, dynamic pricing 

mechanisms, automated demand response, 

and customer-sited energy storage 

integration. The Forward Capacity Market 

mechanism developed by ISO New 

England exemplifies how DSM/DR 

resources can compete directly with 

traditional generation resources, creating 

economic incentives for demand-side 

investments while maintaining system 

reliability [3]. 

 

Figure 1 Bidding Mechanism for the ISO New 
England Power Pool 

 

Figure 2 Amount of Energy Efficiency Cleared 
in the PJM, ISO-NE capacity auctions 

Particularly relevant for emerging 

economies is the American experience 

with utility program design and cost 

recovery mechanisms. The development of 

performance-based incentives, shared 

savings mechanisms, and revenue 

decoupling policies has addressed the 

fundamental challenge of aligning utility 

financial interests with DSM/DR program 

success. FERC Order 2222, implemented 

in 2020, represents a landmark regulatory 

development that enables distributed 

energy resource aggregation and 

participation in wholesale markets, 

providing clear pathways for demand 

response monetization [4]. 

2.2. India: Large-Scale Implementation 
in Developing Economy Context 

India's DSM/DR experience provides 

particularly valuable insights for Vietnam 

given similar developmental challenges, 

industrial energy consumption patterns, 

and the need to balance economic growth 

with environmental sustainability. The 

Indian approach, coordinated through the 

Bureau of Energy Efficiency (BEE) and 

National Mission for Enhanced Energy 

Efficiency (NMEEE), demonstrates how 

centralized policy frameworks can be 

effectively implemented through state-

level distribution companies (DISCOMs) 

and private sector partnerships. 
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The Perform Achieve and Trade (PAT) 

scheme represents one of the world's 

largest mandatory energy efficiency 

programs, covering energy-intensive 

industries that account for over 60% of 

India's industrial energy consumption [5]. 

This program's design demonstrates how 

regulatory mandates can drive industrial 

energy efficiency while maintaining 

flexibility through tradeable certificate 

mechanisms. The experience highlights 

the critical importance of robust 

monitoring, reporting, and verification 

systems, as well as the need for technical 

capacity building among participating 

industries. 

India's residential sector programs, 

including the Unnat Jyoti by Affordable 

LEDs for All (UJALA) initiative, illustrate 

how government-led procurement and 

distribution programs can achieve rapid 

market transformation while addressing 

equity and affordability concerns [6]. The 

UJALA program distributed over 370 

million LED bulbs, achieving estimated 

annual energy savings of 38.5 billion kWh 

and peak demand reduction of 7,270 MW. 

However, the Indian experience also 

reveals significant challenges in scaling 

pilot demand response programs to 

system-wide implementation, particularly 

regarding utility business model 

constraints and the need for advanced 

metering infrastructure deployment. 

 

Figure 3 India’s Energy Savings through DSM, 
2011 – 2022 

2.3. Australia: Distributed Energy 
Resource Integration and Aggregator 
Models 

Australia's DSM/DR development 

reflects the unique challenges and 

opportunities presented by high renewable 

energy penetration, distributed solar 

photovoltaic adoption, and geographic 

diversity. The Australian experience 

demonstrates how demand response can 

evolve from traditional industrial load 

curtailment programs to sophisticated 

virtual power plant aggregations that 

integrate distributed energy resources 

including rooftop solar, battery storage, 

and flexible loads. 

The National Electricity Market's 

(NEM) approach to demand response 

integration illustrates how wholesale 

market mechanisms can be adapted to 

incorporate demand-side resources while 

maintaining competitive neutrality and 

system reliability [7]. The development of 

the Wholesale Demand Response 

Mechanism represents a significant 

evolution in market design, allowing 

aggregators to bid demand reductions 

directly into the wholesale market 

alongside traditional generation resources. 

This mechanism enables customers to 

receive payments for reducing electricity 

consumption during peak demand periods, 

creating direct financial incentives for 

demand flexibility. 

Australia's experience with residential 

demand response programs, particularly 

the Summer Saver initiative implemented 

by several utilities, demonstrates both the 

potential and challenges of engaging 

household consumers in grid management 

activities. The program's reliance on smart 

home technologies and automated 

response systems provides insights into the 

technological and behavioral factors that 
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influence program participation and 

effectiveness. However, the relatively 

slow adoption of comprehensive smart 

metering infrastructure highlights the 

importance of coordinated policy 

frameworks that address both technical 

and economic barriers to advanced meter 

deployment. 

2.4. Japan: Crisis-Driven Innovation 
and Industrial Engagement 

Japan's DSM/DR development was 

significantly accelerated following the 

2011 earthquake and tsunami, which 

created urgent needs for demand reduction 

and grid flexibility. This crisis-driven 

implementation provides valuable insights 

into rapid program deployment and the 

mobilization of industrial and commercial 

consumers for emergency demand 

response. The Japanese experience 

demonstrates how regulatory frameworks 

can balance voluntary participation with 

mandatory demand reduction capabilities 

during grid emergencies. 

The negawatt trading system developed in 

Japan represents an innovative approach to 

monetizing demand reductions through 

market mechanisms that treat saved energy 

as a tradeable commodity [8]. This system 

illustrates how demand response can be 

integrated into existing wholesale 

electricity markets while providing clear 

economic signals to consumers and 

aggregators. The rapid deployment of 

smart metering infrastructure by utilities 

such as Tokyo Electric Power Company 

(TEPCO) demonstrates the importance of 

coordinated utility investment in enabling 

technologies. 

Japan's industrial sector engagement 

strategies highlight the critical role of 

voluntary initiatives supported by 

government coordination and public 

awareness campaigns. The success of 

manufacturers in adjusting production 

schedules and implementing behavioral 

changes during peak demand periods 

illustrates how industrial demand response 

can achieve significant grid benefits 

without requiring extensive technological 

investments or regulatory mandates. Major 

automotive manufacturers, including 

Toyota and Honda, successfully shifted 

production to weekends and off-peak 

hours, contributing to system-wide 

demand reductions exceeding 15% during 

critical periods. 

2.5. Singapore: Centralized 
Coordination and Technology 
Innovation 

Singapore's approach to DSM/DR reflects 

the advantages of centralized governance 

structures and strong government 

coordination in driving energy sector 

innovation. The Energy Market 

Authority's (EMA) regulatory sandbox 

approach demonstrates how policy 

frameworks can encourage private sector 

innovation while maintaining system 

reliability and consumer protection. The 

development of demand response and 

interruptible load programs illustrates how 

relatively small electricity systems can 

implement sophisticated market 

mechanisms effectively. 

The Guaranteed Energy Savings 

Performance (GESP) model for energy 

service companies (ESCOs) represents an 

innovative approach to financing and 

implementing energy efficiency 

improvements in commercial and 

industrial facilities [9]. This model 

addresses the traditional barriers to ESCO 

market development while ensuring 

performance accountability and risk 

allocation between service providers and 

customers. Singapore's experience with 
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advanced metering infrastructure 

deployment demonstrates how coordinated 

utility programs can achieve rapid 

technology adoption when supported by 

clear regulatory frameworks and customer 

engagement strategies. 

Singapore's integration of demand 

response with broader smart city initiatives 

illustrates how DSM/DR programs can 

contribute to multiple policy objectives 

including urban sustainability, economic 

competitiveness, and resilience 

enhancement. The development of 

consumer-facing applications and 

behavioral intervention programs 

demonstrates the potential for technology-

enabled engagement strategies to achieve 

measurable demand reductions while 

improving customer satisfaction and 

energy awareness. 

3. VIETNAM ENERGY CONTEXT 
ANALYSIS 

3.1. Current Power System 
Characteristics and Challenges 

Vietnam's power system has undergone 

remarkable expansion over the past 

decade, with total installed capacity 

reaching approximately 84 GW and 

system peak demand exceeding 45 GW by 

2022 [10]. This growth trajectory reflects 

the country's rapid economic development 

and industrialization, with electricity 

demand increasing at rates significantly 

exceeding global averages. The generation 

mix remains dominated by coal-fired 

thermal power plants contributing 

approximately 31% of installed capacity, 

followed by hydropower at 21% and 

natural gas at 8.5%. However, the most 

dramatic change has been the rapid 

expansion of renewable energy sources, 

particularly wind and solar, which now 

account for approximately 30% of total 

installed capacity. 

The electricity consumption pattern in 

Vietnam is heavily skewed toward 

industrial users, who account for over 54% 

of total consumption, with construction 

and industrial sectors combined 

representing the dominant load segment 

[11]. This industrial concentration presents 

both opportunities and challenges for 

DSM/DR implementation, as large    

industrial consumers typically offer 

greater technical potential for demand 

flexibility but may require more 

sophisticated program design and 

incentive structures to ensure participation. 

Manufacturing industries, including 

textiles, electronics, automotive assembly, 

and steel production, operate with varying 

degrees of production flexibility that could 

be leveraged for demand response 

programs. 

Vietnam's power system faces several 

critical challenges that DSM/DR programs 

could help address. Frequent power 

outages, particularly in northern regions, 

have disrupted industrial operations and 

daily life, highlighting the urgent need for 

demand-side resources to support grid 

reliability [12]. Throughout 2023 and 

2024, northern Vietnam experienced 

repeated power outages that paralyzed 

industrial zones and affected millions of 

consumers. The rapid growth in electricity 

demand, projected to continue at 10-13% 

annually through 2030, places enormous 

pressure on generation capacity expansion 

and grid infrastructure development [13]. 

Peak demand growth has consistently 

outpaced overall consumption growth, 

creating system stress during high-demand 

periods and driving the need for expensive 

peaking generation resources. Grid 

integration challenges associated with high 

renewable energy penetration are 

becoming increasingly apparent as 
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Vietnam pursues its ambitious clean 

energy targets. The variable and 

intermittent nature of wind and solar 

generation creates new requirements for 

system flexibility that traditional 

generation resources may not be able to 

provide cost-effectively. DSM/DR 

programs offer potentially valuable 

resources for balancing supply and 

demand variability while supporting 

renewable energy integration objectives. 

3.2. Power Development Plan VIII and 
Energy Transition Goals 

The revised Power Development Plan VIII 

(PDP VIII), updated through Decision No. 

768/QD-TTg on April 15, 2025, 

establishes Vietnam's most ambitious 

energy sector transformation agenda, 

projecting system capacity to reach 150 

GW by 2030 and between 490.5-573.1 

GW by 2050 [14]. The plan represents a 

fundamental shift away from coal-fired 

generation toward renewable energy 

sources and advanced technologies 

including battery storage, hydrogen, and 

ammonia. The renewable energy targets of 

36-39% of electricity generation by 2030 

and continued expansion toward net-zero 

emissions by 2050, along with ambitious 

export capacity targets of 5,000-10,000 

MW by 2035, create substantial 

imperatives for demand-side flexibility 

and grid modernization. 

Particularly significant for DSM/DR 

implementation are the April 2025 PDP 

VIII provisions for onshore and nearshore 

wind capacity expansion to 26,066-38,029 

MW by 2030 and offshore wind 

development of 17,032 MW, alongside the 

establishment of inter-regional renewable 

energy industrial and service centers 

designed to integrate 2,000-4,000 MW of 

renewable capacity with advanced grid 

management capabilities. These renewable 

energy additions will create substantial 

requirements for grid flexibility and 

demand response capabilities to manage 

output variability and maintain system 

reliability. 

The plan's emphasis on rooftop solar 

deployment to 50% of public and 

residential buildings, while currently 

focused on self-consumption, creates 

future opportunities for distributed 

demand response and virtual power plant 

aggregation. The April 2025 revised PDP 

VIII explicitly recognizes smart grid 

development as essential for renewable 

energy integration and establishes specific 

inter-regional coordination mechanisms 

for distributed resource management, 

stating the need for "developing a smart 

power grid system having sufficient 

capability of integrating and operating 

large-scale renewable energy sources in a 

safety and efficient manner." This policy 

commitment provides a clear mandate for 

DSM/DR programs as components of 

broader smart grid implementation 

3.3. Smart Grid Development Status 
and Infrastructure Readiness 

Vietnam's smart grid development follows 

a structured roadmap established in 2012 

and updated through subsequent policy 

documents and implementation plans [15]. 

The current status reflects significant 

achievements in transmission system 

automation and monitoring, with 

comprehensive SCADA/EMS systems 

deployed for power plants exceeding 30 

MW capacity and substations at 110 kV 

and above. Regional load dispatch centers 

have been equipped with advanced energy 

management systems, and high-voltage 

substation automation has achieved 

substantial progress toward unstaffed 

operation models. 
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However, distribution system 

modernization and advanced metering 

infrastructure (AMI) deployment lag 

significantly behind transmission system 

developments [10]. While electronic 

meters with remote reading capabilities 

have been installed for wholesale 

transactions and large customers, 

residential and small commercial customer 

metering remains largely manual, limiting 

the technical foundation for 

comprehensive demand response 

programs. The absence of widespread 

advanced metering infrastructure 

represents a critical barrier to sophisticated 

DSM/DR implementation, particularly for 

residential and small commercial 

customers who could contribute 

significantly to system flexibility through 

automated demand response programs. 

The smart grid roadmap identifies several 

key technology gaps that directly impact 

DSM/DR implementation potential. 

Communication systems linking 

distribution networks with central control 

centers remain incomplete, limiting real-

time visibility and control capabilities 

necessary for effective demand response 

coordination. Energy storage system 

integration, identified as essential for 

distributed resource management and 

demand flexibility, lacks comprehensive 

policy frameworks and technical 

standards. The absence of commercial 

demand response and DSM programs 

reflects both technological limitations and 

regulatory gaps that must be addressed for 

successful implementation. 

Recent assessments highlight the need for 

enhanced distribution management 

systems (ADMS), advanced metering 

infrastructure expansion, and demand 

response management software platforms 

as prerequisites for comprehensive 

DSM/DR deployment [10]. The 

integration of distributed energy resources, 

including rooftop solar and energy storage 

systems, requires sophisticated 

coordination mechanisms that current grid 

infrastructure and operational procedures 

cannot fully support. Cybersecurity 

frameworks specifically designed for 

demand response systems remain 

underdeveloped, creating potential 

vulnerabilities that must be addressed 

before large-scale deployment. 

3.4. Regulatory Environment and 
Market Structure  

Vietnam's electricity sector governance 

structure presents both opportunities and 

challenges for DSM/DR implementation. 

The centralized coordination role of the 

Ministry of Industry and Trade (MOIT), 

supported by Electricity Authority of 

Vietnam (EAV), provides clear 

institutional frameworks for policy 

development and implementation. This 

centralized structure contrasts with more 

fragmented regulatory environments in 

other countries and could facilitate 

coordinated DSM/DR program 

deployment across the national system. 

Electricity of Vietnam's (EVN) dominant 

role as the single buyer and system 

operator, combined with its control over 

transmission and distribution 

infrastructure through subsidiary 

corporations, creates unique opportunities 

for integrated DSM/DR program 

implementation. Unlike deregulated 

markets where multiple stakeholders must 

coordinate program development, 

Vietnam's structure could enable rapid 

deployment of system-wide demand 

response capabilities once appropriate 

regulatory frameworks are established. 

However, this concentration also creates 

risks related to utility incentive 
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misalignment and limited competitive 

pressure for innovation. 

The current regulatory environment lacks 

specific provisions for demand response 

market participation, customer 

compensation mechanisms, and utility cost 

recovery for DSM programs [16]. The 

absence of clear rules regarding demand 

response aggregation, third-party service 

provider participation, and performance 

measurement creates uncertainty that 

inhibits private sector investment and 

innovation in demand-side resources. 

Existing electricity pricing structures do 

not provide adequate price signals for 

efficient consumption patterns, with 

heavily subsidized residential tariffs that 

discourage energy conservation and 

demand shifting. 

Vietnam's electricity market development, 

while progressing through competitive 

generation and wholesale market phases, 

has not yet incorporated demand-side 

resources as active market participants 

[16]. The Vietnam Competitive 

Generation Market (VCGM) and Vietnam 

Wholesale Electricity Market (VWEM) 

focus primarily on supply-side 

competition without mechanisms for 

demand response participation. The 

planned Vietnam Retail Electricity Market 

(VREM) could create opportunities for 

demand response integration, but current 

market design does not explicitly address 

how demand-side resources will 

participate in wholesale market operations 

or receive compensation for grid services. 

4. COMPARATIVE ANALYSIS: 
SYNTHESIZING INTERNATIONAL 
LESSONS FOR VIETNAM 

4.1. Governance and Regulatory 
Framework Adaptations 

The analysis of international DSM/DR 

experiences reveals that successful 

implementation requires regulatory 

frameworks that address utility business 

model alignment, customer participation 

incentives, and market integration 

mechanisms. Vietnam's centralized 

governance structure presents unique 

opportunities to implement comprehensive 

regulatory reforms more rapidly than 

fragmented regulatory environments, 

drawing particularly from Singapore's 

coordinated approach and India's national 

program frameworks. 

The American experience with utility 

revenue decoupling and performance-

based incentives provides valuable models 

for addressing the fundamental challenge 

that DSM programs typically reduce utility 

sales revenues. Vietnam's state-owned 

utility structure could facilitate more direct 

alignment of utility financial incentives 

with national energy policy objectives, 

potentially avoiding some of the complex 

rate-making and incentive design 

challenges experienced in deregulated 

markets. However, this requires explicit 

policy direction to ensure that EVN and its 

subsidiaries are rewarded for demand 

reduction achievements rather than 

penalized through lost revenue. 

Japan's regulatory approach, which 

combines voluntary demand response with 

emergency mandatory reduction 

capabilities, offers a pragmatic model for 

Vietnam's implementation strategy. The 

ability to implement emergency demand 

response during grid stress situations, 

supported by clear legal frameworks such 

as Article 27 of Japan's Electricity 

Business Act, could provide immediate 

system reliability benefits while longer-

term market mechanisms are developed. 

This dual approach allows for crisis 

response capability while building 
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stakeholder confidence and experience 

with voluntary programs. 

The regulatory sandbox approach 

pioneered in Singapore demonstrates how 

policy frameworks can encourage 

innovation while maintaining system 

reliability and consumer protection. This 

approach could be particularly valuable for 

Vietnam as the country develops market 

mechanisms for demand response 

participation and tests new business 

models for aggregator services and 

distributed resource integration. 

Regulatory sandboxes allow for controlled 

testing of innovative approaches without 

compromising overall system stability. 

4.2. Technology Infrastructure and 
Deployment Strategies 

International experience demonstrates that 

advanced metering infrastructure 

represents a critical enabling technology 

for comprehensive DSM/DR programs, 

but deployment strategies must balance 

technical capabilities with economic 

considerations and customer acceptance. 

Australia's experience with gradual smart 

meter rollout, combined with Singapore's 

coordinated deployment approach, 

suggests that Vietnam should prioritize 

large commercial and industrial customers 

for initial advanced metering while 

developing cost-effective solutions for 

residential deployment. 

The United States experience with 

automated demand response systems 

illustrates the importance of 

interoperability standards and 

communication protocols that enable 

diverse customer technologies to 

participate in grid management activities. 

Vietnam's smart grid development should 

incorporate standards such as OpenADR 

(Open Automated Demand Response) 

from the outset to avoid costly retrofits and 

integration challenges as the system scales. 

The development of common 

communication protocols ensures that 

different vendor systems can work 

together seamlessly. 

Japan's rapid smart meter deployment by 

utilities demonstrates how coordinated 

utility investment programs can achieve 

significant technology adoption when 

supported by clear regulatory requirements 

and customer engagement strategies. 

TEPCO's deployment of over 27 million 

smart meters within five years illustrates 

the potential for accelerated infrastructure 

development when utilities have clear 

mandates and adequate financing 

mechanisms. Vietnam's centralized utility 

structure could enable similarly 

coordinated deployment if supported by 

appropriate financing mechanisms and 

technical standards. 

The integration of distributed energy 

resources with demand response systems, 

as demonstrated in Australia's virtual 

power plant initiatives, requires 

sophisticated control systems and market 

mechanisms that Vietnam should consider 

in its longer-term smart grid development. 

The growing deployment of rooftop solar 

under the April 2025 PDP VIII creates 

opportunities for integrated demand 

response and distributed generation 

management that could enhance overall 

system flexibility and reduce the need for 

centralized peaking resources 

4.3. Industrial Sector Engagement and 
Program Design  

Vietnam's industrial-dominated electricity 

consumption profile aligns closely with 

India's experience, where large industrial 

consumers provide the foundation for 

successful DSM/DR programs. India's 

Perform Achieve and Trade (PAT) scheme 

demonstrates how mandatory energy 
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efficiency programs can be combined with 

flexible compliance mechanisms to 

achieve substantial energy savings in 

energy-intensive industries. The PAT 

program covers industries consuming 

more than 10,000 tons of oil equivalent 

annually and has achieved energy intensity 

reductions exceeding 8% across 

participating sectors. 

The Japanese experience with voluntary 

industrial demand response, particularly 

following the 2011 crisis, illustrates how 

manufacturing companies can implement 

production schedule adjustments and 

operational modifications to provide 

significant grid support. Vietnam's 

manufacturing sector, including 

automotive, textiles, and electronics 

industries, could implement similar 

flexibility measures with appropriate 

incentive structures and coordination 

mechanisms. Key strategies include 

production scheduling optimization, 

equipment cycling, and process 

modification during peak demand periods. 

The American experience with industrial 

demand response aggregation through 

curtailment service providers (CSPs) 

demonstrates how third-party 

intermediaries can reduce transaction costs 

and technical barriers for industrial 

participation. Vietnam could benefit from 

similar aggregator business models, 

particularly for small and medium 

industrial customers who may lack the 

technical resources to participate in 

demand response programs directly. 

Aggregators can provide specialized 

expertise, technology solutions, and risk 

management services that enable broader 

industrial participation. 

Critical load designation and emergency 

response procedures, as implemented 

across all studied countries, provide 

models for ensuring that essential 

industrial processes can maintain 

operations while participating in demand 

flexibility programs. Vietnam's industrial 

policy framework should incorporate these 

considerations to balance economic 

development objectives with grid 

management requirements. This includes 

identifying critical manufacturing 

processes that cannot be interrupted and 

developing alternative demand response 

strategies for these facilities 

4.4. Residential Sector Strategies and 
Customer Engagement 

International experience reveals that 

residential demand response success 

depends heavily on technology 

deployment, rate design, and customer 

education strategies. The United States 

experience with time-of-use (TOU) 

pricing and critical peak pricing 

demonstrates how rate structures can 

provide economic signals for demand 

shifting, while direct load control 

programs show how automated systems 

can achieve reliable demand reductions 

without requiring active customer 

participation. 

India's experience with large-scale 

residential energy efficiency programs, 

particularly LED distribution initiatives 

such as UJALA, illustrates how 

government coordination can achieve 

rapid market transformation while 

addressing affordability and equity 

concerns. Vietnam's residential sector 

development should consider similar 

approaches for efficient appliance 

deployment and customer education 

programs. The key success factors include 

bulk procurement to reduce costs, quality 

assurance mechanisms, and 

comprehensive distribution networks. 
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Singapore's development of customer-

facing applications and behavioral 

intervention programs demonstrates how 

technology-enabled engagement strategies 

can achieve measurable demand 

reductions while improving customer 

satisfaction. Vietnam's growing 

smartphone penetration and digital service 

adoption create opportunities for similar 

customer engagement approaches, 

including mobile applications that provide 

real-time energy use feedback and 

automated demand response enrollment. 

The Australian experience with residential 

battery storage integration and virtual 

power plant aggregation provides insights 

into how distributed resources can support 

both individual customer benefits and 

system-wide grid management objectives. 

Vietnam's growing interest in residential 

solar and storage systems should 

incorporate these lessons to maximize 

demand flexibility potential while 

supporting customer economic benefits 

and grid stability requirements. 

5. CONCLUSIONS  

5.1. Strategic Implications for 
Vietnam's Energy Transition 

This research demonstrates that effective 

DSM/DR implementation represents a 

critical enabler for Vietnam's ambitious 

energy transition objectives under the 

revised Power Development Plan VIII 

(April 2025) and the country's 

commitment to achieving net-zero 

emissions by 2050. The analysis reveals 

that Vietnam possesses several unique 

advantages for rapid DSM/DR 

deployment, including centralized 

governance structures, high industrial 

electricity consumption concentration, and 

strong state enterprise coordination 

capabilities. However, successful 

implementation requires addressing 

significant gaps in regulatory frameworks, 

technology infrastructure, and market 

mechanisms that currently limit demand-

side resource development. 

The international experience analysis 

indicates that Vietnam can achieve 

substantial benefits from DSM/DR 

implementation including enhanced grid 

reliability, reduced peak demand growth, 

improved renewable energy integration, 

and cost-effective alternatives to 

traditional infrastructure expansion. The 

industrial sector's dominance in electricity 

consumption creates immediate 

opportunities for demand response 

programs that can provide significant grid 

benefits while building institutional 

capabilities and stakeholder experience for 

broader system deployment. The proposed 

phased implementation strategy provides a 

practical pathway for achieving 

comprehensive DSM/DR capabilities by 

2035 while delivering near-term benefits 

for grid management and customer value 

creation. 

Critical success factors identified through 

comparative analysis include regulatory 

framework development that aligns 

stakeholder incentives, technology 

infrastructure investment that prioritizes 

interoperability and scalability, and market 

mechanism design that provides 

appropriate economic signals while 

maintaining customer choice and system 

reliability. The centralized governance 

structure provides opportunities for 

coordinated implementation that could 

accelerate deployment compared to more 

fragmented regulatory environments, but 

requires strong political commitment and 

sustained institutional support. 

5.2. Policy priority recommendations 

The research identifies several immediate 

policy priorities that should be addressed 
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to initiate effective DSM/DR 

implementation in Vietnam. Regulatory 

framework development emerges as the 

most urgent priority, requiring 

amendments to electricity sector 

legislation that explicitly recognize 

demand-side resources and establish legal 

foundations for customer participation in 

grid management activities. These 

regulatory reforms should be coordinated 

with ongoing electricity market 

development to ensure that demand 

response resources can participate 

effectively in competitive market 

mechanisms. 

Technology infrastructure investment 

represents the second critical priority, 

particularly advanced metering 

infrastructure deployment for large 

industrial and commercial customers who 

offer the greatest near-term demand 

response potential. Smart grid investment 

plans should incorporate DSM/DR 

requirements from the outset to ensure that 

communication systems, control 

capabilities, and data management 

platforms can support comprehensive 

demand response programs as they 

expand. Coordinated deployment 

schedules should align AMI rollout with 

demand response program launch to 

maximize synergies and cost-

effectiveness. 

Institutional capacity building should be 

initiated immediately to ensure that 

regulatory agencies, utility personnel, and 

customer organizations have the 

knowledge and capabilities required for 

effective DSM/DR program development 

and implementation. International 

cooperation programs should be 

established to facilitate technology 

transfer, best practice sharing, and ongoing 

technical assistance as Vietnam develops 

its demand response capabilities. 

Technical assistance agreements with 

countries having advanced DSM/DR 

programs could accelerate learning and 

avoid common implementation pitfalls. 

Financial mechanism development should 

address utility incentive alignment, 

customer compensation structures, and 

technology deployment financing to 

ensure sustainable program 

implementation while maintaining fiscal 

responsibility and regulatory 
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