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EXECUTIVE SUMMARY 

The Emission Trading System (ETS) is a critical and cost-efficient policy instrument for countries to 

achieve their greenhouse gas (GHG) reduction targets and fulfil international commitments such 

as the Nationally Determined Contribution (NDC) and Just Energy Transition Partnership (JETP). 

Besides climate change benefits, ETS can also have broad socio-economic and environmental 

implications for businesses, industries, and the overall economy, which requires careful 

consideration before commencing the operation of the system. 

According to the 2020 Law on Environmental Protection and its associated regulations, Viet Nam 

plans to pilot the ETS in 2025, with full implementation scheduled for 2029. While certain design 

and governance aspects of the ETS have been considered under the draft amended Decree No. 

06/2022/ND-CP on GHG emission reductions and ozone layer protection, a comprehensive 

assessment of the impacts of different ETS governance options has not yet been conducted.      

This study is part of the Technical Assistance “Development and Impacts Assessment of Carbon 

Credit and Allowance Governance Mechanisms in Viet Nam”, implemented by the Southeast Asia 

Energy Transition Partnership (ETP) to support the Department of Climate Change (DCC), Ministry 

of Agriculture and Environment (MAE) on carbon market development in Viet Nam. The main 

objective of the study is to assess and model the socio-economic and environmental impacts of 

various ETS governance options in Viet Nam in order to provide evidence-based insights and 

enhance the capacity of policymakers to develop the legal framework to operationalise the carbon 

market in Viet Nam. 

This report evaluates ETS governance options using econometric models, focusing on the socio-

economic impacts in the pilot implementation period. The study applies a three-level approach: 

enterprise, industry, and macroeconomy. At the enterprise level, the report assesses the GHG 

emissions of facilities covered under Decision 13/2024/QD-TTg with a focus on thermal power, 

steel, and cement production facilities. At the industry level, the study calculates investment costs 

to meet the NDC emission reduction targets under the scenarios without the ETS and analyses 

sectoral impacts with the ETS interventions. The various NDC scenarios covered in the assessment 

include those that aligned with Viet Nam’s unconditional, conditional commitments, and the 

conditional NDC target with JETP. At the macroeconomic level, the econometric model evaluates 

the impact of ETS on key macroeconomic indicators such as GDP, investment, consumption, and 

consumer prices. The findings from the assessment across the three levels offer insights into the 

effects on enterprises, sectors targeted for the ETS pilot, and the broader economy, ultimately 

providing feasible policy recommendations. 

The study highlights the vital role of the ETS in enabling Viet Nam to achieve its emission reduction 

targets cost-effectively, while facilitating the transition to a sustainable economic model. The 

analysis focuses on three key industries: thermal power, steel, and cement. The Consultant 

developed nine policy scenarios to evaluate both economic and environmental impacts, laying a 

solid foundation for proposing an effective governance framework. 

The study results show that during the pilot phase, the carbon price fluctuates from 1.1 to 3.7  

USD/tCO₂, achieving the most optimal cost when supply and demand approach equilibrium. The 

carbon credit price tends to decrease as supply increases. Expanding the offset limit to 20% may 
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further lower the carbon price, and it would be the lowest price under the unconditional NDC 

scenario since there is a big gap between demand and supply. On the other hand, the ETS 

significantly reduces compliance costs for businesses, especially in conditional scenarios. Under 

the unconditional NDC scenario, compliance costs decrease from 420 million USD to 164.2 million 

USD with the implementation of the ETS, while in the conditional NDC scenario, costs drop from 

1.297 billion USD to 927.6 million USD. 

By industry, thermal power benefits the most from the ETS, experiencing a significant reduction in 

compliance costs. The cement industry can enhance profitability by selling surplus allowances 

resulting from the implementation of NDC emission reduction measures, while the steel industry 

is less affected, though it shows variability across different scenarios. ETS further enables 

businesses to optimise compliance costs and generate additional revenue from allowance 

transactions, with thermal power emerging as the main buyer and cement as the primary supplier 

of allowances on the market. At the macroeconomic level, ETS helps mitigate the negative impacts 

of emission reduction policies on GDP, limiting growth declines through measures such as 

expanding the offset limit and leveraging international support mechanisms such as JETP. 

In addition to reducing emissions, ETS acts as a driving force for economic restructuring. By 

incentivising businesses to adopt GHG reduction measures, the system pressures high-emission 

industries to transition to cleaner technologies, while simultaneously creating strong growth 

opportunities in renewable energy and electrified transport sectors. Meanwhile, a portion of 

financial resources is reallocated from high-emission sectors to areas that generate carbon credits 

and to sectors capable of producing carbon allowances, such as the cement industry in this case. 

Thus, the ETS lays a critical foundation for the green transition in Viet Nam’s economy. 

Finally, the choice of an NDC-based governance option has direct impacts on both emission 

reduction costs and broader economic effects. Without the application of ETS, the achievement of 

the emission reduction target would be more expensive in all scenarios. While the 10% carbon 

credit offset (ETS10) helps reduce costs, the 20% offset (ETS20) provides the optimal result, 

minimising impacts on GDP and enhancing market liquidity and flexibility. Ultimately, ETS not only 

helps Viet Nam reduce emissions at the lowest cost but also promotes green growth, enhances 

business competitiveness, and ensures sustainable long-term development. 

The study recommends the implementation of the ETS in Viet Nam to allow flexibility in achieving 

NDC emission reduction targets, while optimising costs and minimising negative impacts on the 

economy and society. Among the evaluated options,  ETS20 in the unconditional NDC scenario is 

the most favourable, due to its low compliance costs, minimal impacts on GDP, consumption, and 

prices, and the potential for generating revenue from the carbon market. Notably, ETS20 stands 

out for its potential to increase revenue without substantially heightening macroeconomic risks. 

In both NDC conditional and NDC conditional-with-JETP scenarios, ETS20 continues to 

demonstrate its superiority, yielding the highest market revenue and facilitating the mobilisation 

of financial resources for NDC implementation. Furthermore, it enhances connectivity with other 

sectors in the domestic carbon market and with the global carbon market through the potential 

use of carbon credits for offsets. In contrast, non-ETS scenarios, while simple to operate, come 

with high compliance costs, significant macroeconomic impacts, and a lack of market incentives. 
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In conclusion, a flexible ETS with offset limits of 10–20% (ETS10 – ETS20) emerges as the most 

viable option for the initial phase of the carbon market in Viet Nam. Among these, ETS20 within 

the unconditional NDC scenario represents the most feasible and effective pilot option, laying a 

robust foundation for the expansion of the market and enhancement of Viet Nam’s climate 

commitments in the future. 
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I. INTRODUCTION  

I.1. Background 

The Emissions Trading System (ETS) is widely regarded as one of the most effective policy 

instruments for reducing greenhouse gas (GHG) emissions. However, its impacts extend beyond 

environmental control, profoundly influencing business behaviour and operational efficiency. A 

critical challenge lies in assessing these impacts at the enterprise level, industry level, and across 

the entire national economy to provide a comprehensive perspective for policymakers. 

At the business level, the ETS implementation directly affects firms' operational and financial 

strategies by introducing a price on carbon emissions. Companies with high emissions would 

either invest in cleaner technologies to reduce emissions or purchase allowances and carbon 

credits in the market to cover their emissions, thereby increasing compliance costs. This 

incentivises innovation in energy efficiency and low-carbon technologies. On the other hand, firms 

that successfully reduce emissions below their allocated allowances can sell surplus permits, 

creating an economic incentive for proactive mitigation measures. However, the ETS can also 

impose financial burdens on companies with limited access to capital for green investments, 

particularly small and medium-sized enterprises (SMEs). The extent of these impacts depends on 

the scope and coverage of the ETS, the overall stringency of the cap, and the selected allowance 

allocation methods. 

At the industry level, the ETS influences competitiveness, market structure, and investment 

patterns. Industries with high emissions intensity face increased production costs, which may lead 

to shifts in market dynamics as firms seek cost-effective ways to reduce emissions. In some cases, 

this may accelerate the adoption of cleaner technologies or the transition to alternative business 

models. However, industries exposed to international competition may experience carbon 

leakage, where production relocates to countries with laxer carbon regulations. To mitigate this, 

policymakers may implement measures such as free allocation of allowances or carbon border 

adjustment mechanisms (CBAM). Overall, the ETS fosters a transition toward a more sustainable 

industrial sector by steering capital flows toward low-carbon investments, although the level of 

impact depends on governance design and operation of the market.  

At the macro-economic level, ETS influences resource reallocation, steering the economy toward 

a more sustainable trajectory. While transition costs may exert short-term pressure on Gross 

Domestic Product (GDP), Investment, and consumption, these effects are often mitigated by the 

long-term economic opportunities, driven by technological advancements, efficiency gains, and 

product transformation. However, the introduction of ETS may lead to rising energy prices, which 

could disproportionately affect low-income groups and energy-intensive industries. A well-

balanced governance framework that upholds environmental objectives while ensuring economic 

resilience requires a comprehensive understanding of the socio-economic and environmental 

impacts of the ETS. A thorough assessment of these impacts is essential to identify potential 

challenges and derive effective policy interventions to mitigate unintended consequences and 

optimise the system’s effectiveness.  
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I.2. Scope of work and objectives 

The Technical Assistance “Development and Impacts Assessment of Carbon Credit and Allowance 

Governance Mechanism in Viet Nam” has been launched under the Southeast Asia Energy 

Transition Partnership (ETP) to support the Department of Climate Change (DCC) within Ministry 

of Agriculture and Environment (MAE) in Viet Nam. Its primary objective is to conduct a 

comprehensive analysis and model the impacts of different governance mechanisms for carbon 

credits and GHG emission allowances. The evidence-based insights derived from this Technical 

Assistance will inform the development of a national legal framework to facilitate the effective 

operationalisation of Viet Nam’s carbon market. 

As part of this Technical Assistance, this study specifically corresponds to Deliverable 3: A report 

on assessing and modelling the impacts of ETS governance options in Viet Nam. This deliverable 

builds upon the findings on governance options for ETS in the pilot phase from Deliverable 2, 

“Analysis of Viet Nam’s legal framework and international experiences to identify governance 

options for emission trading system in Viet Nam”.  The study conducts an assessment based on a 

quantitative model to evaluate the environmental and socio-economic impacts of governance 

options for the pilot implementation of the ETS in Viet Nam. It specifically examines the effects on 

energy-intensive industries, with a focus on GHG emissions, energy transition, the national 

economy, and Viet Nam's climate commitments under Nationally Determined Contributions (NDC) 

and Just Energy Transition Partnership (JETP) in order to provide a data-driven analysis and 

quantitative insights to support the design of an optimal governance framework for the ETS in Viet 

Nam.  

I.3. Methodological approach 

Evaluating the socio-economic and environmental impacts of an ETS requires a comprehensive 

approach that integrates both qualitative and quantitative methods. Given the multifaceted nature 

of ETS effects, ranging from corporate financial performance to broader macroeconomic shifts, 

environmental outcomes, and social distributional implications, this study adopts a multi-level 

methodology, starting at the enterprise level and extending to industry-wide and macroeconomic 

analyses.  

At the micro level, GHG emissions from facilities potentially covered in the ETS pilot phase are 

identified. The list of facilities is based on Decision No. 13/2024/QD-TTg, dated 13 August 2024, 

issued by the Prime Minister, promulgating the list of sectors, GHG emitting establishments 

subject to GHG inventory (updated version) (Decision No. 13/2024/QD-TTg). The approach and 

options for setting the emission cap and allocation of allowances are performed based on the 

recommendations from Deliverable 2, “Analysis of Viet Nam’s legal framework and international 

experiences to identify governance options for emission trading system in Viet Nam”. Data on their 

financial and trade performance are also assessed to provide inputs for the sectoral analysis.  

Sectors considered for ETS pilot implementation are those with high emissions, as they are 

expected to play a crucial role in achieving NDC targets. Based on the recommendations from the 

previous Deliverable and to be aligned with the roadmap for development of the carbon market 

in Viet Nam defined at Decision No. 232/QD/TTg of the Prime Minister dated 24 January 2025, and 

the Government’s considerations in the draft amended Decree No. 06/2022/ND-CP published in 

December 2024, the study analyses the impacts on thermal power, steel and cement production 
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industries. These are three sectors that have been demonstrated to be major sources of GHG 

emissions, and international experience also indicates that establishing an ETS for these sectors 

can generate significant mitigation potential, improve cost-effectiveness through market 

mechanisms, and create a foundation for gradually expanding the ETS to other sectors. To 

evaluate the impacts of the ETS on these sectors, the study employs a cost-benefit analysis to 

estimate the financial implications of compliance, including abatement costs, operational changes, 

and potential benefits from emissions trading based on publicly available information, including 

Decree No. 06/2022/ND-CP, Decision No. 13/2024/QD-TTg, the NDC 2022, and other secondary 

sources.  

At the macro level, a structural econometric model is utilised to assess the broader economic 

impact of ETS. This model integrates key economic indicators, such as GDP, investment dynamics, 

consumption and employment effects. 

The assessment at these levels is conducted under various NDC scenarios, including: 

● Unconditional NDC target scenario: aligns with emission reductions that Viet Nam commits 

to achieving with domestic resources; 

● Conditional NDC target scenario: aligns with additional emission reductions that depend 

on international support through finance, technology transfer, capacity building, and 

market-based mechanisms; 

● Conditional NDC target with JETP: aligns with further reductions leveraged from enhanced 

financial and technical assistance under the JETP framework. 

To comprehensively evaluate the effects of the ETS, the study assesses the socio-economic and 

environmental impacts both with and without the implementation of ETS. This scenario-based 

comparative approach helps to quantify and isolate the specific effects of ETS compared to no-

policy intervention scenarios.  

In cases where quantitative data is insufficient, the study employs a qualitative assessment to 

complement the analysis.  

● Stakeholder consultations and expert interviews: to gauge the expected challenges and 

benefits of ETS implementation; 

● Comparative policy analysis: to draw lessons from international experiences where similar 

gaps in data existed. 

● Case study approaches: to infer potential impacts based on the performance of ETS 

systems in countries with comparable economic structures. 

In summary, this study adopts a comprehensive, multi-level assessment framework to evaluate 

the impacts of the ETS in Viet Nam. The methodology integrates analyses at three distinct levels- 

enterprises, industry, and macroeconomic- to provide a holistic understanding of how ETS 

influences different sectors and the broader economy. By ensuring consistency and linkage across 

these levels, the study captures sectoral dynamics and their broader economic implications, 

forming a robust foundation for policy recommendations. 

The methodological approach of the study is described in the following Figure:  
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Figure 1: Methodological approach 

Source: The Consultant (2025) 

I.4. Structure of the Report 

The report is structured as follows: 

Section I: Introduction – Provides background information, defines the research scope, and 

outlines the methodological approach. 

Section II: Overview of data sources, assumptions, and scenario development – Presents a 

comprehensive overview of the data sources used, key assumptions, underlying principles, and 

the scenarios developed to assess the impact. 

Section III: Analysis of modelling results – Serves as the core of the study, analysing the economic 

impact of implementing or not implementing an ETS on different sectors and the broader 
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economy. This section includes quantitative assessments, sectoral impacts, and potential 

feedback effects within the macroeconomic model. 

Section IV: Conclusion and recommendations – Summarises key findings from the impact 

assessment and provides policy recommendations, highlighting strategic options for ETS 

implementation, potential challenges, and pathways for optimising market efficiency and 

economic benefits. 

II. OVERVIEW OF THE DATA SOURCES, ASSUMPTIONS AND 

SCENARIO DEVELOPMENT 

II.1. Overview of data sources  

The data utilised for assessment and analysis is carefully selected from multiple reliable sources 

to ensure comprehensiveness and accuracy. The sources include official statistical data, 

information provided by regulatory agencies, findings from independent studies and surveys, as 

well as corporate reports. To enhance the robustness, data points are systematically cross-

checked across sources to verify consistency and reliability. This rigorous approach ensures that 

the study is grounded in credible and well-validated information, providing a solid foundation for 

assessing the economic and environmental impacts of ETS implementation. Specifically, the data 

groups are classified as follows: 

● Data from the General Statistics Office (GSO), Ministry of Finance (MOF): This includes 

detailed data on energy consumption by fuel type and production output for the year 2022 

from facilities listed under the mandatory GHG inventory category, as stipulated in 

Decision No. 13/2024/QD-TTg. The data collected from these facilities covers 86% of the 

total. 

● Data from the Ministry of Industry and Trade (MOIT): Annually, MOIT publishes a list of key 

energy-consuming facilities, with their energy consumption levels converted into Tons of 

Oil Equivalent (TOE). Specifically, data for the year 2020 is regulated under Decision No. 

1881/QD-TTg, issued by the Prime Minister on 9 November 2021, on the promulgation of 

the list of key energy users in 2020 (Decision No. 1881/QD-TTg); and data for the year 2021 

is regulated under Decision No. 1480/QD-TTg, issued by the Prime Minister on 29 

November 2022, on the promulgation of the list of key energy users in 2021 (Decision No. 

1480/QD-TTg). 

● Data from surveys and studies of other projects: The Consultant made efforts to collect 

data obtained from several ongoing and completed projects, including energy 

consumption and production output data for thermal power plants from the National Grid 

Emission Factor Development Report conducted by the Low Carbon Development Center; 

data from the study on Developing GHG emission factors for sub-sectors in building 

material production (cement, ceramic tiles, construction glass) carried out by the Viet Nam 

Institute for Building Materials. Baseline survey data from a project supporting Viet Nam’s 

Biennial Transparency Report (BTR) has also been incorporated. 

● Data from facility reports: A number of facilities disclose sustainability reports, energy 

audit reports, and annual reports, which include statistical data on fuel consumption and 

GHG emissions. 
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Each data source has its own advantages and limitations, complementing one another to form a 

robust dataset for the research. The advantages and limitations of each data group are presented 

in the following table:  

Table 1: Advantages and limitations of each data group 

Data Sources Advantages Limitations 

General 

Statistics 

Office (GSO) 

• Comprehensive energy 

consumption data: The dataset 

covers energy consumption for 

each fuel type across 86% of the 

facilities regulated under 

Decision No. 13/2024/QD-TTg, 

ensuring a high level of 

representation and accuracy in 

sectoral energy use analysis. 

• Detailed production output 

data: The dataset includes 

production output figures for 

certain facilities, allowing for a 

more precise assessment of 

energy efficiency, emissions 

intensity, and the potential 

impact of ETS implementation. 

• Standardisation required: Some 

datasets contain unit 

inconsistencies, necessitating 

adjustments to ensure 

comparability. 

• Incomplete fuel consumption 

data: Certain figures, such as 

coal usage for some thermal 

power plants, are not fully 

documented. 

• Timeframe limitation: Data is 

available only for the year 2022 

since, at the time of this study, 

the GSO has only released 

business data up to 2022. 

TOE from the 

list of key 

energy-

consuming 

facilities 

Comprehensive multi-year data 

coverage: The dataset provides total 

energy consumption data for all 

facilities for the years 2020, 2021, and 

2022, enabling trend analysis and a 

better understanding of energy use 

patterns over time. 

Lack of fuel-type breakdown: While 

total energy consumption data is 

available, the absence of a detailed 

breakdown by primary fuel type limits 

the ability to analyse specific fuel 

contributions to emissions and assess 

the impact of fuel-switching potential. 

Surveys from 

projects 

conducted by 

institutes and 

research 

centres 

 

Detailed sector-specific data: The 

data set provides comprehensive 

data on energy consumption and 

production output for thermal power 

plants from 2020 to 2022, as 

documented in the National Grid 

Emission Factor Development 

Report, conducted by the Low Carbon 

Development Centre.  

Emission factor insights: Includes 

emission factors for the cement 

manufacturing sub-sector. 

Incomplete facility coverage: The 

dataset contains limited data for 

certain facilities and does not provide 

complete data for all 2,166 facilities 

under Decision No. 13/2024/QD-TTg, 

which requires supplementary data 

sources for a more comprehensive 

analysis. 
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Reports from 

implementing 

enterprises 

 

• High data accuracy: Since the 

data is collected and published 

directly by the facilities 

themselves, it ensures a high 

level of reliability and precision. 

• Existing GHG inventory data: 

Some facilities that publish 

annual and sustainability 

reports already include GHG 

inventory data, facilitating more 

detailed emissions analysis. 

• Enterprise survey integration: 

The dataset incorporates 

enterprise survey data from 

related projects, such as those 

supporting BTR, enhancing its 

relevance and consistency with 

national GHG reports. 

Limited facility coverage: Only a small 

number of facilities publish reports, 

primarily large enterprises listed on 

the stock exchange, leading to 

potential gaps in data coverage for 

smaller or non-listed entities. 

 

Source: The Consultant, compiled from available data sources (2025) 

The following section provides a detailed descripETPtion of the data sources and assumptions 

utilised for modelling and analysis, in accordance with the three-level approach. 

II.1.1. Greenhouse gas emission profile by sector (micro level)  

To assess the impact of GHG emission reduction policies under the NDC and ETS scenarios, it is 

essential to accurately determine emissions across economic sectors, with a particular focus on 

the three selected industries for the pilot phase (thermal power, steel production, and cement 

manufacturing). The GHG inventory data from three consecutive years (2020, 2021, 2022), 

combined with extrapolation methods, helps construct a comprehensive overview of emissions 

and guides the allowance allocation scenarios. Based on this foundation, the impact assessment 

model analyses emission variations within each sector under different policy scenarios, offering 

critical insights into the implications of ETS implementation. 

● The GHG inventory results for 20 level-1 economic sectors, as classified under Decision No. 

27/2018/QD-TTg, are based on the draft results of the national GHG inventory for 2020 

conducted by DCC. The national GHG inventory results for 2021 and 2022 were 

extrapolated using the total primary energy supply published by GSO. 

● According to the results of Deliverable 2, three sectors were identified for participation in 

the ETS: thermal power, steel production, and cement manufacturing. Within these, the 

steel production sector focuses on facilities producing crude steel using basic oxygen 

furnace (BOF) and electric arc furnace (EAF) technologies, while the cement sector focuses 

on clinker production facilities. The selected number of production facilities includes 31 

thermal power plants, 27 steel production facilities, and 54 cement manufacturing 

facilities. 
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● Decision No. 13/2024/QD-TTg accounts for most major cement production facilities, with 

only a few omissions, such as the Sai Son Cement Plant. However, in the thermal power 

sector, several large enterprises were excluded, including Pha Lai, Thai Binh, Thang Long, 

Ninh Binh, Hai Duong, and Long Son thermal power plants. As a result, the emissions from 

thermal power facilities listed under Decision No. 13/2024/QD-TTg account for only 86% 

of the total emissions from the power sector in 2022.  

● Additionally, to determine emission limits and allocate allowances for facilities, it is 

essential to consider GHG emissions caps under the allocation scenarios identified in 

Deliverable 2. The three scenarios for cap-setting include: Unconditional NDC, Conditional 

NDC, and Conditional NDC combined with JETP. The study projects GHG emissions for the 

period 2025–2030 under each scenario, based on the contributions of corresponding 

emission reduction measures. The 2022 NDC establishes projected GHG emission 

milestones for 2025 and 2030, while emissions for the intermediate years (2026, 2027, 

2028, and 2029) are estimated using a linear interpolation method to ensure a consistent 

and methodologically sound progression. 

● In the Conditional NDC combined with JETP scenario, with enhanced support from the 

International Partners Group (IPG), Viet Nam's power sector emission peak is reduced 

from 240 million tCO₂e in 2035 (as projected under the net-zero scenario) to a maximum 

of 170 million tons by 2030. This adjustment contributes to a further reduction in GHG 

emissions in the energy sector during the 2025–2030 period compared to the Conditional 

NDC scenario.  

II.1.2. Potential mitigation measures by industry (industry level)  

The impact assessment is based on the assumption that GHG emission reduction measures will 

be implemented in three key sectors: thermal power, cement manufacturing, and steel 

production. The selection and quantification of these measures are derived from relevant data 

sources on mitigation measures, as outlined in the 2022 NDC Technical Report1, ensuring 

alignment with national commitments and sectoral decarbonisation pathways. 

II.1.3. Information sources for macro-economic model  

The macro-structured econometric model is developed to analyse the impact of policy 

interventions and economic shocks on Viet Nam’s economy. The model is fundamentally built 

upon the HERMIN structural econometric model, an established framework developed in 1988, 

which is currently being implemented at the National Center for Socio-Economic Information and 

Forecasting (NCIF) under the Ministry of Planning and Investment (MPI) (now merged into MOF). 

This model consists of a total of 411 variables, including 160 endogenous variables, 91 exogenous 

variables, and 160 adjustment factors (add-factors) to correct discrepancies between the model 

and real-world data.  

 
1 NDC Technical Report, 2022. http://www.dcc.gov.vn/kien-thuc/1125/Bao-cao-ky-thuat---Dong-gop-do-quoc-gia-tu-quyet-

dinh-(NDC)-cap-nhat-nam-2022.html 

 

http://www.dcc.gov.vn/kien-thuc/1125/Bao-cao-ky-thuat---Dong-gop-do-quoc-gia-tu-quyet-dinh-(NDC)-cap-nhat-nam-2022.html
http://www.dcc.gov.vn/kien-thuc/1125/Bao-cao-ky-thuat---Dong-gop-do-quoc-gia-tu-quyet-dinh-(NDC)-cap-nhat-nam-2022.html
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To ensure accuracy, the model requires 231 input indicators, comprising 177 indicators reflecting 

the overall economic activities of Viet Nam and 54 international indicators representing key trade 

partners and global economic trends. 

Structurally, the model consists of 160 equations, including 108 definitional equations and 52 

behavioural equations estimated from data. The primary data sources for the model include the 

GSO, MOF, and State Bank of Vietnam (SBV). International indicators are collected from major 

organisations such as the International Monetary Fund (IMF) and World Bank (WB). 

All input data undergo rigorous balancing and adjustment processes and are cross-validated with 

historical data to ensure the consistency and reliability of the model. Detailed information on data 

sources is provided in Appendix 1. 

II.2. Scenario development for modelling and impact assessment  

II.2.1. Assumptions of ETS governance options  

The analysis of corporate behaviour is based on the assumptions of General Equilibrium Theory 

(Arrow & Debreu, 1954)2, where firms make decisions to optimise their economic benefits in a 

perfectly competitive environment. The use of General Equilibrium Theory is appropriate for 

analysing a closed market because the theory is designed to capture the interdependencies 

among agents and sectors within a self-contained economy. In a closed market, where there is no 

interaction with external economies, the assumptions of the model (such as market clearing, 

rational behaviour, and complete markets) are more likely to hold or can be reasonably 

approximated. This allows for a structured and internally consistent analysis of how firms respond 

to policy changes, resource constraints, or carbon pricing mechanisms without the added 

complexity of international trade, capital flows, or cross-border policy effects. As such, it provides 

a solid theoretical foundation for modelling corporate behaviour in Viet Nam’s domestic market, 

especially when focusing on sectors or policies that are primarily influenced by national 

regulations. However, there are specific differences since the traded product in the market is 

carbon units (allowances and credits). In this context, the ETS is established under conditions 

where multiple buyers and sellers participate, but no single entity can influence market prices. 

Prices are determined by supply and demand, all market participants have full knowledge of prices 

and influencing factors, and the market operates freely without transaction costs. Firms aim to 

maximise profit or minimise costs, and transactions can occur within allowable trading limits 

without monopoly power. In the Arrow-Debreu model, firms optimise their profits based on 

market prices and adjust production until marginal cost equals marginal revenue. Market 

equilibrium is achieved when supply equals demand, ensuring that all firms optimise profits and 

consumers maximise their utility at equilibrium prices. If supply and demand are unbalanced, 

prices adjust to restore equilibrium.  

The limitation of this theory is its assumption of a perfectly competitive market, which is often 

unrealistic. In reality, monopolistic behaviours can emerge, and some enterprises may have the 

power to influence market prices. Additionally, the model does not account for strategic corporate 

behaviours such as predatory pricing. However, for a specialised and relatively small-scale market 

 
2 Arrow, K. J., & Debreu, G. (1954). Existence of an equilibrium for a competitive economy. Econometrica, 22(3), 265-290 
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like ETS, using this theory for modelling remains appropriate. It provides a structured framework 

to analyse price adjustments and equilibrium dynamics while acknowledging the potential 

deviations in real-world scenarios.  

The assumptions regarding ETS scenarios are developed to analyse corporate behaviour in the 

presence and absence of an ETS, while identifying key market factors, including assumptions on 

operational mechanisms, emission reduction measures, and investment costs under different 

policy scenarios. The analysis process involves steps such as determining the carbon price, 

allowance supply and demand, investment costs within and beyond the market scope, total 

corporate costs when participating in ETS, starting carbon pricing, and costs for purchasing credits 

and allowances from the carbon market. These findings help assess the impact of ETS on achieving 

NDC targets and optimising emission reduction strategies. 

II.2.1.1. Analysis of corporate behaviour in the presence and absence of ETS  

● In the absence of an ETS: It is assumed that enterprises are required to fully invest in 

mitigation measures to achieve the NDC target. If the number of available mitigation 

measures exceeds the necessary amount, enterprises will adhere to the principle of cost 

minimisation. This means they will select mitigation measures in order of increasing total 

investment cost, starting from the lowest-cost options, until the NDC target is met.  

● In the presence of ETS: 

(i) Enterprises will prioritise implementing emission reduction measures if the cost of 

implementation is lower than the price of carbon credits on the market. Following the cost 

optimisation principle, firms will adopt mitigation solutions with costs below the market 

price. If the number of available mitigation measures exceeds the necessary amount, 

enterprises will adhere to the principle of cost minimisation; they will select mitigation 

measures starting from the lowest-cost options until the NDC target is met. Besides, they 

could also leverage opportunities to generate profits by selling surplus allowances on the 

ETS. This mechanism helps offset part of the investment costs in mitigation measures, 

enhancing economic efficiency and optimising emission management strategies.  

(ii) If the implemented mitigation measures with costs lower than the market price are still 

insufficient to meet the NDC target, enterprises will opt to purchase offset credits on the 

ETS. This decision enables firms to comply with emission reduction commitments at an 

optimal cost while utilising the ETS as an effective supplementary mechanism when low-

cost mitigation solutions alone are inadequate to fully achieve the set targets.  

(iii) In cases where both strategies – investing in mitigation measures with costs lower than 

the market price and purchasing offset credits on the ETS – have been implemented but 

the NDC target remains unmet, enterprises are required to consider buying allowances on 

ETS or investing in mitigation measures with costs higher than the market price. At this 

point, the role of the ETS emerges as a supportive mechanism for businesses to reduce 

the costs associated with investing in expensive mitigation measures. However, the supply 

of allowances in the ETS market is limited. Therefore, if the existing supply is sufficient to 

meet allowance demand, firms may find it unnecessary to continue investing. Conversely, 

if the supply falls short of demand, firms will still be required to implement costly 
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mitigation measures in order to comply with their NDC targets. However, firms will not 

invest in all high-cost measures due to economic inefficiency. Instead, they will selectively 

adopt mitigation solutions that enable them to achieve the NDC target at the minimum 

total cost, prioritising measures from the lowest to the highest cost. This investment 

process will cease as soon as the targeted GHG reduction level is reached, ensuring 

financial efficiency in emission management. 

(iv) The costs associated with investing in mitigation measures and purchasing 

allowances/carbon credits on the ETS are considered compliance costs rather than direct 

investments that contribute to production and generate added value for the economy. For 

industries selected for pilot implementation, these expenditures are primarily aimed at 

meeting GHG reduction requirements rather than expanding production. From an 

economic perspective, such costs are categorised as regulatory compliance expenses 

rather than profit-generating investments. 

II.2.1.2. Assumptions about ETS 

The starting carbon price is determined based on the supply-demand allowances, ensuring that 

the gap between supply and demand allowances remains minimal. The carbon market is a 

specialised market where a unique commodity –  allowance –  is traded at varying price levels. 

These price differences stem from the cost of different emission mitigation measures rather than 

solely reflecting market trading behaviour.  

The supply of allowances in the ETS market represents the volume of GHG emissions that can be 

reduced beyond the NDC target at a cost lower than the market price. In contrast, the demand for 

allowances reflects the volume of GHG emissions that must be reduced to meet the NDC target 

after all mitigation measures with costs below the market price have been exhausted. At each 

price level, enterprises will make different decisions regarding investment or market participation, 

which in turn determines a specific supply and demand allowance quantity. 

The starting carbon price in the market is the price level that generates a supply greater than 

demand with minimal surplus, ensuring that NDC targets are met without driving prices 

excessively high. This prevents excessive financial pressure on businesses and mitigates the risk 

of market exit: 

● If the allowances supply on ETS is insufficient to meet demand, the carbon price will rise. 

When the market price exceeds the cost of implementing mitigation measures, businesses 

may exit the ETS and prioritise direct investments in emission reduction measures. In this 

case, participation in the ETS is not mandatory if businesses can achieve NDC targets 

through internal mitigation strategies. 

● Conversely, if supply exceeds demand, the carbon price will decline until it equals or falls 

below the cost of the least expensive mitigation measure that those businesses plan to 

implement. In this scenario, businesses will prioritise purchasing allowances on the ETS 

rather than investing in internal emission reduction measures. This approach allows them 

to minimise compliance costs within the ETS framework. 

Thus, the initial carbon price selected for the market falls within the range from the lowest cost of 

mitigation measures to the highest-cost measure being implemented. The final starting carbon 

price in the market in this simulation is then determined based on the conditions analysed above.  
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II.2.2. Identifying policy options 

The evaluation process for the selection of GHG mitigation measures consists of five steps. First, 

policy options are identified to establish an appropriate action framework. Next, mitigation 

measures are selected for implementation in relevant sectors. Subsequently, investment costs are 

calculated under two scenarios – without an ETS and with an ETS – to assess the feasibility of 

achieving the NDC targets in each case. Finally, impact assessment scenarios are developed to 

evaluate the effectiveness and feasibility of the proposed measures, thereby facilitating optimal 

decision-making. 

 

Figure 2: Steps for defining impact assessment scenarios 

Source: The Consultant (2025)
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II.2.2.1. Policy choice assumptions 

The table below outlines the policy options for the ETS, including the scope and coverage, cap-setting, the allowance allocation method, 

and the offset credit limits. 

Table 2: Policy options for the ETS 

Assumptions 

 

Policy options  

Non ETS ETS 10 ETS 20 

Option 

1 

Option

2 

Option 

3 

Option 

4 

Option 

5 

Option 

6 

Option 

7 

Option 

8 

Option 

9 

Scope 

 

Sectoral Scope: Three sectors – thermal power, 

steel, and cement. 
x x x x x x x x x 

Emission Source Scope: Direct emission sources. x x x x x x x x x 

Activity Scope: Major  GHG-emitting processes. x x x x x x x x x 

Establishment 

of emission 

caps 

Based on the Unconditional target in NDC x   x   x   

Based on the Conditional target in the NDC  x   x   x  

Based on the Conditional target in NDC, 

combined with the JETP-based commitment 
  x   x   x 

Allocation of 

allowances 

Allocation is based on the average GHG 

emission intensity per unit of product 

(benchmarking), considering the development 

plans of the sector and industry 

x x x x x x x x x 

Offset credit 

limits 

10%    x x x    

20%       x x x 

Source: The Consultant (2025)



 

14 

 

The Consultant defines the policy options applied in the study as follows: 

• Options 1, 2, and 3 fall under the group without an ETS, meaning there are no offset credit 

limit mechanisms. These options share a similar scope, focusing on three main sectors: 

thermal power, steel, and cement. The allowance allocation method used in all three is the 

benchmarking approach. The key difference among them lies in the emissions cap:  

o Option 1 is based on the Unconditional NDC; 

o Option 2 is based on the Conditional NDC; 

o Option 3 is based on the Conditional NDC combined with JETP-based 

commitments.  

• Options 4, 5, and 6 belong to the group with an ETS and an offset credit limit of 10%. These 

options are derived from Options 1, 2, and 3, respectively. Specifically:  

o Option 4 corresponds to Option 1 with a 10% offset credit limit; 

o Option 5 corresponds to Option 2 with a 10% offset credit limit; 

o Option 6 corresponds to Option 3 with a 10% offset credit limit. 

• Options 7, 8, and 9 are in the group with an ETS and an offset credit limit of 20%. Similarly, 

these are derived from Options 1, 2, and 3: 

o Option 7 corresponds to Option 1 with a 20% offset credit limit,  

o Option 8 corresponds to Option 2 with a 20% offset credit limit; 

o Option 9 corresponds to Option 3 with a 20% offset credit limit. 

The symbol “x” in Table 2 indicates that each option represents a combination of assumptions 

based on choices regarding the scope and coverage, cap-setting, allowance allocation method, 

and offset credit limits. 

a. Regarding the scope and coverage  

Since the study focuses on impact assessment in the pilot phase, the scope of the ETS is selected 

to be in line with the three pilot sectors under Decision 232/QD-TTg of the Government approving 

the Scheme for establishment and development of the carbon market in Viet Nam (2025). 

The facilities are selected in accordance with Decision 13/2024/QD-TTg on the list of sectors and 

facilities required to conduct GHG inventories (updated list) (Decision 13/2024/QD-TTg). The 

methodology for GHG determination is based on direct emission sources and major GHG-emitting 

activities. 

The GHG inventory results indicate that total GHG emissions in 2020 amounted to 590.2 million 

tons of CO2 equivalent (tCO2e), increasing to 592 million tCO2e in 2022. Among these, the industrial 

sector is the primary source of emissions, accounting for 71–74% of the country’s total emissions.  
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Table 3: GHG by sectors 

No 
Sub-level 

industry code 

Sector GHG emissions (tCO2e) 

Year 2020 Year 2021 Year 2022 

I  
Agriculture, forestry, and 

fishery 
72,058,468 74,943,752 75.763.316  

II  Industry  438,411,259 429,877,656 426.673.468  

 Among them, there are three pilot industries 

 C-23941 Cement production 81,720,583 80,158,616  79.767.684  

 C-241 
Iron, steel, and cast iron 

production 
40,402,286 43,820,483  39.927.316  

 D-3512,3 
Coal-fired thermal power, 

gas-fired thermal power 
130,052,978 110,174,947 103.764.284  

III  Construction  3,513,801 3,419,786 3.219.906  

IV  Service  63,744,847 66,302,038 73.058.163  

V  Other  12,524,954 13,105,411 13.289.792  

Source: The Consultant (2025) 

The emissions status of facilities in the thermal power, cement manufacturing, and steel 

production sectors that are covered under Decision No. 13/2024/QD-TTg is derived as follows: 

● The thermal power sector accounts for approximately 24.4% of the total national GHG 

emissions (2020-2022), emitting nearly 104 million tCO2e in 2022. The database includes 

31 coal-fired, oil-fired, and gas-fired thermal power plants according to Decision No. 

13/2024/QD-TTg, with a total emission of nearly 104 million tCO2e in 2022, representing 

84.3% of the total emissions from the thermal power sector in 2022. The characteristic of 

thermal power production is continuous, with direct emissions (scope 1) making up almost 

100% (complete shutdown incidents are negligible). The 21 major emitting facilities in the 

electricity sector accounted for over 80% of the sector's total emissions. There are 29 

facilities emitting over 20,000 tCO2e and 28 facilities emitting over 50,000 tCO2e in 2022. 

● The cement sector accounts for approximately 16.2% of the total national GHG emissions 

(2020-2022), emitting nearly 80 million tCO2e in 2022. The database includes 79 cement 

production facilities, with a total emission of nearly 80 million tCO2e in 2022, representing 

95.2% of the total emissions from the cement sector in 2022. Scope 1 emissions account 

for approximately 91.7%, while scope 2 emissions make up 8.3%. Only 31 of the largest 

emitting facilities accounted for over 80% of the sector's total emissions. There are 63 

facilities emitting over 20,000 tCO2e and 56 facilities emitting over 50,000 tCO2e in 2022. 

Decision No. 13/2024/QD-TTg reports almost all large cement production facilities, with 

only a few plants (such as Sai Son and some grinding stations) being excluded. 

● The steel sector accounts for approximately 7.8% of the total national emissions (2020-

2022), emitting nearly 40 million tCO2e in 2022. The database includes 147 iron and steel 

production facilities covered under Decision No. 13/2024/QD-TTg, with a total emission of 

approximately 35 million tCO2e in 2022, representing 87.5% of the total emissions from 

the steel sector in 2022. Direct emissions (scope 1) account for approximately 85%, while 

indirect emissions (scope 2) make up 15%. Only 27 of the largest emitting facilities 
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accounted for over 80% of the sector's total emissions. There are 76 facilities emitting over 

20,000 tCO2e and 40 facilities emitting over 50,000 tCO2e in 2022. 

In total, three pilot sectors account for 48,4% of the total national GHG. 

b. Regarding the establishment of the national GHG emissions scenarios  

Assumptions are established for three different NDC scenarios in accordance with the 

unconditional NDC target, the conditional NDC target, and the conditional NDC target combined 

with JETP-based commitment. These scenarios reflect the levels of emission reduction ambition of 

Viet Nam in the context of socio-economic development, depending on domestic resources and 

international support. 

● In the Business as Usual (BAU) scenario, Viet Nam does not implement any strong emission 

reduction measures beyond current policies. In this case, GHG emissions would increase 

in line with economic growth and energy demand, reaching 726.2 million tCO₂e by 2025, 

and 927.9 million tCO₂e by 2030. 

● The Unconditional Contribution scenario reflects Viet Nam's commitment to reducing 

emissions using domestic resources, without relying on international financial or 

technological support. In this scenario, Viet Nam implements measures such as improving 

energy efficiency and developing renewable energy within the scope of domestic financial 

capabilities. As a result, GHG emissions would be reduced to 635.2 million tCO₂e by 2025, 

and 781.6 million tCO₂e by 2030 (a 15.8% reduction). 

● The Conditional Contribution scenario assumes that Viet Nam receives financial, 

technological, and capacity-building support from international sources. In this case, 

emission reduction measures will be more robust, including expanding renewable energy, 

gradually reducing dependence on fossil fuels, and improving efficiency in industries. With 

this support, GHG emissions could be reduced to 520.4 million tCO₂e by 2025 (a 28.3% 

reduction compared to BAU), and 524.2 million tCO₂e by 2030 (a 43.5% reduction). 

● The Conditional Contribution with JETP scenario is based on the assumption that Viet Nam 

would receive stronger support from the international community, including the IPG, and 

the GFANZ Working Group members under JETP initiative to accelerate action towards the 

objectives and long-term goals of the UNFCCC and the Paris Agreement and to support a 

just energy transition. With JETP, Viet Nam could implement emission reduction measures 

more rapidly, such as increasing investment in renewable energy and halting the 

development of coal-fired power plants. Under this scenario, GHG emissions would be 

reduced to 520.4 million tCO₂e by 2025, and 509.1 million tCO₂e by 2030 (a 45.1% 

reduction). 

Thus, the Conditional Contribution + JETP scenario represents Viet Nam's maximum emission 

reduction potential, contingent on receiving adequate international support, particularly in 

facilitating the transition to clean energy. 

The total GHG emissions of the country under different scenarios are presented in the following 

Table: 
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Table 4: Total GHG emissions of Viet Nam under different scenarios 

Year  BAU 

(million tCO2e) 

Unconditional 

(million tCO2e) 

Conditional 

(million tCO2e) 

Conditional 

with JETP 

(million tCO2e) 

2014 284 284 284 284 

2020 528.4 443.4 443.4 443.4 

2025 726.2 635.2 520.4 520.4 

2030 927.9 781.6 524.2 509.1 

Source: The Consultant compiled based on NDC (2022), JETP (2022) 

c. Regarding the establishment of ETS emission caps according to different NDC scenarios 

The emission cap in each scenario is established by subtracting the contribution of GHG emission 

reduction targets, derived from various NDC scenarios, from the projected GHG emissions under 

the BAU scenario. This reduction reflects the cumulative impact of relevant mitigation measures.  

For example, the electricity sector cap is calculated as: 

Electricity sector cap = Electricity sector emissions in BAU scenario - Emission reduction target of 

the electricity sector (i.e. total emission reduction contribution from relevant electricity sector 

measures) 

Meanwhile, the cap in the BAU scenario is determined by considering the coverage ratio of the 

ETS and the emission share of each sector within the ETS framework. 

d. Regarding the allocation of allowances 

The allocation method considers the development plans of sectors and industries, as well as the 

overall emission reduction targets for each sector or industry. The allocation method is based on 

the average GHG emission intensity per unit of product (benchmarking), considering the 

development plans of the sector or industry. Compared to the BAU scenario, the allocation of 

allowances for pilot facilities under the conditional NDC scenario and the conditional NDC with 

JETP represent the most stringent volumes of allowances from 2026 onwards. Notably, the 

conditional NDC combined with JETP scenario imposes a lower level of permitted emissions than 

that in the conditional scenario during the 2026-2030 period, reflecting a more ambitious emission 

reduction pathway. In 2025, however, both scenarios have the same volume of allowances, serving 

as a common baseline for the initial year of ETS implementation. 

A general formula for allocating allowances through benchmarking is proposed in the Annex to 

the Draft amended Decree 06/2022/ND-CP. Accordingly, the GHG emission allowance allocated to 

a facility is calculated using the following formula: 

𝐴𝑎,𝑦 =  𝑃𝑎,(𝑦−1;𝑦−2;𝑦−3)  ×  𝐵 

Where: 

● 𝐴𝑎,𝑦: GHG emission allowance allocated to facility a in year y (tCO₂e). 
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● 𝑃𝑎,(𝑦−1;𝑦−2;𝑦−3): Average production output of facility a over three years y-1, y-2, y-3 (e.g., 

kWh for thermal power plants, tonnes of crude steel for steel production facilities, tonnes 

of clinker for cement production facilities). 

● B: Average GHG emissions per unit of production for facilities of the same type (facility 1 

to facility n), which are allocated allowances (tCO2e per unit of product), determined using 

the following formula: 

𝐵 =
∑ 𝐸(𝑦−1;𝑦−2;𝑦−3)

𝑛
1 × (100% − T)

∑ 𝑃(𝑦−1;𝑦−2;𝑦−3)
𝑛
1

 

Where: 

● 𝐸(𝑦−1;𝑦−2;𝑦−3): Average emissions of the facility over the past three years y-1, y-2, y-3 (tCO₂e). 

● T: GHG emission reduction target for year y for facilities of the same type (%) 

However, drawing on the experiences of Korea’s ETS, China’s ETS, and Alberta’s Technology 

Innovation and Emissions Reduction program, it is recommended that the allowance allocation 

formula incorporate a correction factor. This adjustment is necessary to ensure that allowances 

are allocated appropriately. In Viet Nam, regulations clearly require that the allocation of 

allowances takes into account the projection of GHG emissions of the facility based on business 

plan; emission reduction potential of the facility; technical, technology and financial capacity of the 

facility for implementing emission reductions measures, the introduction of AF is necessary to 

reflect these considerations. Therefore, in Deliverable 2, the formula in the Annex of the draft 

amended Decree 06/2022/ND-CP is proposed to be revised as follows. This formula is also applied 

to calculate allowance allocation for each facility: 

𝐴𝑎,𝑦 = 𝑃𝑎,(𝑦−1;𝑦−2;𝑦−3) × 𝐵 x T 

Where: 

● Aa,y: The allowances allocated for facility a in year y (tCO2e). 

● T: Adjustment factor that reflects considerations in allocating allowances for the facility, 

including the emission reduction target in year y of facilities of the same type for allowance 

allocation (%), considering business growth of the facility that aligns with development 

target of the sector and GHG emission reduction targets of the sector and the country; 

● 𝑃𝑎,(𝑦−1;𝑦−2;𝑦−3): average output of facility a in year y-1, y-2, y-3 (in units such as: kWh for 

thermal power plants; tonnes of crude steel for steel production; tonnes of clinker for 

cement manufacturing, etc.). 

● B: Average GHG emissions per unit of production for facilities of the same type, 

determined using the following formula: 

𝐵 =
∑ 𝐸(𝑦−1;𝑦−2;𝑦−3)

𝑛
1

∑ 𝑃(𝑦−1;𝑦−2;𝑦−3)
𝑛
1

 

The total allowances for each group of facilities belonging to the same type for allowance allocation 

are estimated below to illustrate the calculation methodology and to support the impact 

assessment. These figures are for illustrative purposes only and should not be interpreted as 

official allowance allocation by the national authority. Caution is advised in their interpretation, as 



 

19 

 

the underlying data are not fully up-to-date and have not been formally validated directly with the 

facilities.   

Table 5: Total allowances allocated for facilities by pilot sectors and technology types  

(thousand tCO2e) 

Scenario Year 

Thermal power 

(Thousand tCO2e) Cement 

manufacturing 

Steel production 

(Thousand tCO2e) 

Coal-fired 

power 

Gas-fired 

power 
BOF EAF 

BAU 2025 89,396 13,158 75,921 35,945 2,294 

2026 89,414 13,466 78,047 38,102 2,432 

2027 89,432 13,782 80,232 40,388 2,577 

2028 89,450 14,104 82,479 42,811 2,732 

2029 89,468 14,434 84,788 45,380 2,896 

2030 89,486 14,772 87,162 48,103 3,070 

Unconditional 

NDC 

2025 75,636 11,417 62,213 35,461 2,284 

2026 75,962 11,743 63,661 37,454 2,417 

2027 76,233 12,071 65,084 39,517 2,557 

2028 76,449 12,400 66,472 41,631 2,703 

2029 76,614 12,732 67,816 43,771 2,854 

2030 76,733 13,066 69,113 45,896 3,010 

Conditional 

NDC 

 

2025 48,872 7,979 62,213 31,727 2,284 

2026 48,661 8,202 63,661 32,753 2,417 

2027 48,249 8,420 65,084 33,582 2,557 

2028 47,581 8,630 66,472 34,120 2,703 

2029 46,591 8,832 67,816 34,244 2,854 

2030 45,194 9,024 69,113 33,789 3,010 

Conditional 

NDC with JETP 

 

2025 48,872 7,979 62,213 31,727 2,284 

2026 48,372 8,202 63,351 32,606 2,417 

2027 47,725 8,420 64,507 33,299 2,557 

2028 46,845 8,630 65,637 33,699 2,703 

2029 45,662 8,832 66,733 33,681 2,854 

2030 44,084 9,024 67,781 33,075 3,010 

Source: The Consultant (2025) 

e. Offset credit limit 

The scenario assumes that carbon credits can be used to offset up to a maximum of 10% of the 

allocated allowances, which is in line with Article 19 of Decree No. 06/2022/ND-CP. Additionally, a 

20% offset limit is considered based on the proposed revision in the draft amended Decree No. 

06/2022/ND-CP, published for consultation on 5 December 2024, reflecting the intention to 

enhance offset flexibility within the regulatory framework.  

II.2.2.2. Identify mitigation measures 
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Based on the technical characteristics of each pilot sector, the appropriate GHG reduction 

measures were selected based on the following information:  

● Emission reduction potential (GHG): The amount of GHGs reduced reflects the annual 

impact of implementing mitigation measures within the pilot sector. As investments are 

made annually, the emission reduction potential of each measure will increase 

progressively over time, contributing to greater cumulative reductions. 

● Investment cost (ci): The cost and financial needs associated with each mitigation measure 

are estimated based on the average cost per ton of CO₂ emissions reduced, as outlined in 

the NDC Technical Report. These estimates provide insight into the investment 

requirements for achieving the targeted emission reductions under each scenario. For 

measures under the JETP, particularly those related to reductions in coal-fired power 

generation and supporting energy transition, cost data are referenced from published 

studies. Specifically, the investment cost for the supercritical technology is estimated at 

140 USD/tCO₂, while JETP energy efficiency measures are assumed to be equal to E16, 

improving energy efficiency in industrial subsectors (2.03 USD/tCO2). 

● While the NDC Technical Report serves as the primary source for investment cost 

estimates, in several cases, it does not provide complete or up-to-date information for 

certain mitigation measures, particularly newer technologies or measures introduced 

under international partnerships such as JETP. Therefore, additional reputable sources, 

including international studies (e.g., IEA Energy Technology Perspectives) and updated 

project-level data (e.g., from TransitionZero), were used to supplement gaps and ensure 

the comprehensiveness and accuracy of the investment cost assumptions used in the 

modelling. 

Emission reduction measures can be broadly divided into three main groups based on their cost-

effectiveness and implementation impacts. The high-efficiency, low-cost group includes measures 

that offer significant emission reductions at relatively low cost, such as the use of cement additives, 

reducing heat loss, and improving energy efficiency in industry. The medium-cost group includes 

measures that require moderate investment but offer substantial long-term benefits. Examples 

are renewable technologies such as solar power, onshore wind power, and improvements in 

cement and steel production. Finally, the high-cost but strategic group includes measures that are 

more capital-intensive but essential for achieving long-term emission reduction goals and 

supporting the broader energy transition. Examples include coal-fired power elimination, offshore 

wind development, and steel production technology upgrades. Specifically: 

● GHG emission reduction measures differ significantly in terms of investment costs and 

implementation feasibility across key industrial sectors. In the thermal power sector, low-

cost, high-efficiency measures include improving energy efficiency in industry (2.03 

USD/tCO₂) and developing small hydropower plants (1.53 USD/tCO₂), as they make use of 

available resources with reasonable investment. Medium-cost measures, such as 

concentrated solar power (3.39 USD/tCO₂) or supercritical thermal power technology (3.67 

USD/tCO₂), help improve electricity generation efficiency, although their deployment may 

be constrained by intermittent weather conditions or continued reliance on fossil fuels. 

Meanwhile, solutions such as offshore wind power (12.66 USD/tCO₂) or the elimination of 
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coal-fired power (140 USD/tCO₂) are high-cost but play a crucial role in long-term carbon-

neutral strategies. 

● In the cement industry, low-cost and readily implementable measures such as using 

industrial waste additives to replace clinker (0.05 USD/tCO₂) or reducing clinker kiln heat 

loss (0.11 USD/tCO₂) yield significant results without requiring large investments. Other 

measures, such as optimising the clinker firing process (1.12 USD/tCO₂) or recovering 

waste heat from cement production (1.62 USD/tCO₂), help save energy but require 

technology upgrades. However, solutions like using vertical mills (10.65 USD/tCO₂) offer 

substantial benefits but demand significant capital investment. 

● In the steel production sector, some low-cost solutions, such as injecting powdered 

anthracite coal into blast furnaces (0.82 USD/tCO₂), can be quickly implemented to 

improve furnace efficiency. Medium-cost measures, such as preheating in the steel rolling 

mill (2.62 USD/tCO₂) or improving BOF technology (2.41 USD/tCO₂), significantly reduce 

energy consumption in the steelmaking process. However, high-cost solutions, such as 

preheating scrap steel before charging it into electric arc furnaces (3.78 USD/tCO₂) or 

improving steel industry performance (12.71 USD/tCO₂), require major changes in the 

production process. 

Overall, investment costs for GHG emission reduction measures in three pilot sectors are shown 

in Table below: 

Table 6: Investment costs for greenhouse gas emission reduction measures in three pilot sectors 

Unit: USD/tCO2 

No Greenhouse Gas Emission 

Reduction Measures 

Investment cost Reference 

Thermal Power 

1 E28. Develop small hydropower 1.53 NDC Technical Report 

2 

E16. Improve energy efficiency in 

industrial subsectors (excluding 

the three subsectors of brick, 

cement, and steel production) 

2.03 NDC Technical Report 

3 
E33. Develop biomass thermal 

power 
2.18 NDC Technical Report 

4 
E29. Develop concentrated solar 

power 
3.39 NDC Technical Report 

5 
E38. Develop supercritical thermal 

power technology 
3.67 NDC Technical Report 

6 E31. Develop onshore wind power 4.01 NDC Technical Report 

7 E30. Develop rooftop solar power 5.63 NDC Technical Report 

8 
E35. Develop waste-to-energy 

(landfill) 
6.46 NDC Technical Report 

9 E36. Develop biogas power 7.05 NDC Technical Report 
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No Greenhouse Gas Emission 

Reduction Measures 

Investment cost Reference 

10 
E37. Develop mixed gas turbines 

using LNG 
9.07 NDC Technical Report 

11 E32. Develop offshore wind power 12.66 NDC Technical Report 

12 
E34. Develop waste-to-energy 

(incineration) 
15.07 NDC Technical Report 

13 
JETP: Phasing out coal-fired power 

plants 
140.00 https://www.transitionzero.org/3 

Cement 

1 

I2. Using industrial waste by-

products to replace clinker (blast 

furnace slag, fly ash) 

0.05 NDC Technical Report 

2 E8. Reduce heat loss in clinker kiln 0.11 NDC Technical Report 

3 

I1. Use of natural mineral 

additives to replace clinker 

(limestone, pozzolan) 

0.38 NDC Technical Report 

4 
E7. Optimize clinker combustion 

process 
1.12 NDC Technical Report 

5 
E9. Heat recovery from cement 

production 
1.62 NDC Technical Report 

6 
JETP: Energy efficiency on the 

demand side - cement industry 
2.03 Similar to E16 

7 
E10. Use of vertical mills in 

cement production 
10.65 NDC Technical Report 

Iron and steel 

1 
E15. Injection of anthracite 

powder into the blast furnace 
0.82 NDC Technical Report 

2 
E14. Recovery of gas heat from 

the Oxygen Blast Furnace (BOF) 
2.27 NDC Technical Report 

3 

I4s. Apply best available 

technologies to reduce emissions 

in the steel industry (BOF 

technology improvements) 

2.41 NDC Technical Report 

4 
E13. Preheating in steel rolling 

mills 
2.62 NDC Technical Report 

 
3
 Early retirement for Philippine coal plants significantly cuts CO2 emissions, avoids stranding risks. 

https://www.transitionzero.org/press/early-retirement-for-philippine-coal 

 

https://www.transitionzero.org/press/early-retirement-for-philippine-coal?utm_source=chatgpt.com
https://www.transitionzero.org/press/early-retirement-for-philippine-coal
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No Greenhouse Gas Emission 

Reduction Measures 

Investment cost Reference 

5 

E12. Preheating scrap steel before 

charging it into the Electric Arc 

Furnace (EAF) 

3.78 NDC Technical Report 

6 
IEA ETP: Energy efficiency on the 

demand side - Steel BOF 
12.71 

doi:10.1007/s12053-020-09878-

0 

Source: The Consultant, based on NDC Technical Report and available sources (2025) 

II.2.2.3. Determine investment costs for achieving NDC target in the absence of ETS 

In the absence of an ETS, companies are required to implement the full range of mitigation 

measures to achieve the NDC targets. Without the flexibility provided by carbon trading, the total 

investment cost is equivalent to the aggregate investment needed for all identified GHG mitigation 

measures, as there are no alternative compliance mechanisms to reduce the overall financial 

burden. 

                   (1) 

Where: 

● C is the total investment cost for mitigation measures in one year (USD) 

● GHGi is the emission reduction potential of measure i, with n being the number of selected 

mitigation measures (tCO2) 

● ci is the average investment cost per tCO2 reduced for measure i (USD/tCO2) 

● The value of C is the required annual investment for achieving the NDC target in the 

absence of ETS 

If the emission reduction potential and investment costs of mitigation measures are assumed to 

be averaged over the 2025-2030 period, companies are not required to invest in all applicable 

mitigation measures but may choose the most cost-effective measures to meet the NDC targets. 

In this simulation, we rank the mitigation measures from the lowest to the highest investment 

cost. The total investment cost is determined by summing the costs of the necessary mitigation 

measures required to achieve the NDC target.  

II.2.2.4. Determine investment costs under an ETS scenario for achieving the NDC target 

Steps to determine investment costs: 

Step 1: Make assumptions about the carbon price 

To assess the behavior of businesses before determining the starting carbon price, we design an 

initial assumed price corresponding to the minimum cost of mitigation measures to encourage 

businesses to participate in the market. This price is denoted as P.  

Step 2: Determine investment costs within the market range   

Compare the average investment cost of each measure, Ci, and the market price, P: 
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● If Ci < P, businesses prioritise implementing mitigation investment measures.   

● If Ci >= P, this measure is excluded from the measures invested. 

The total investment cost in market-level mitigation measures would be: 

  (2) 

Where: 

● Cm is the total investment cost of mitigation measures within the market (USD) 

● Ci is the average investment cost of 1 tCO2 reduced by measure i (USD/1 tCO2) 

● GHGi is the emission reduction potential of measure i, where n is the number of selected 

emission reduction measures (tCO2) 

Step 3: Determine costs for carbon credits/allowances 

After Step 2, there are 3 cases that determine the business's behaviour: 

● If the amount of GHG emissions reduced through mitigation measures exceeds the NDC 

target, the business will have surplus GHG emissions that we assume to be traded as 

allowances on the ETS. In this case, the business becomes a supplier of allowances on the 

ETS. The number of supplied allowance is denoted as S. 

● If the amount of GHG emissions reduced through mitigation measures equals the NDC 

target, the business's allowance surplus is zero, as well as no allowance demand. 

● If the amount of GHG emissions reduced through mitigation measures is less than the 

NDC target, the business will participate in the ETS to purchase allowances or offset 

credits. The business becomes the demand side of the market, and the total demand for 

allowances to be purchased is denoted as D.  

To meet demand D, firms may participate in the carbon credit market and the allowance market 

through the ETS. However, we assume that firms will prioritise the purchase of carbon credits 

before turning to the allowance market. As such, participation in the ETS only occurs once the 

allowable amount of carbon credits has been fully utilised and the firm has yet to meet its NDC 

target. There are two possible scenarios: 

● D can either be the maximum number of credits available for trading on the ETS (A) or the 

remaining amount of GHG emissions that need to be reduced to meet the NDC target after 

implementing mitigation measures  

Determine credits cost: 

Ccc = Dcc * P with Dcc = min {
 𝑁𝐷𝐶 −  ∑ 𝐺𝐻𝐺𝑖

𝑛
𝑖=1

𝐴
         (3) 

Where: 

o CCC is the total cost to buy carbon credits (USD). 

o D is the number of credits to be offset (tCO2). 

o A: Maximum number of credits allowed to be traded (tCO2). 

o NDC: Emission reduction target according to NDC scenarios (tCO2). 
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o GHGi is the GHG emission reduction potential of mitigation measures with costs 

lower than market prices (tCO2). 

o P is the carbon price on the ETS (USD/1 tCO2). 

● If, after purchasing the maximum allowable amount of carbon credits, there remains a gap 

in the required GHG reductions, the firm may choose either to purchase allowances or to 

continue investing in further mitigation measures, which are typically more expensive. If 

the firm opts to purchase allowances and the market supply is sufficient to meet this 

demand, additional investment is not required. In this case, the cost incurred will be the 

cost of purchasing allowances: 

CETS = DETS * P with DETS = min {
 𝑆

 𝐷 −  𝐴
         (1) 

Where: 

o CETS is the total cost to buy allowances (USD). 

o DETS is the number of allowances needed to buy after purchasing carbon credits 

(tCO2). 

o A is a maximum number of credits allowed to be traded (tCO2). 

o S is the maximum supply of allowances on ETS. 

o P is the carbon price (USD/1 tCO2). 

Step 4: Determine the cost of investing outside the market 

In the case where measures with lower costs than the market have been applied, and the 

maximum threshold (A) for purchasing credits has been reached, as well as buying all the supply 

allowances on ETS (S) but the total GHG emissions reduced still do not meet the NDC target, the 

enterprise must ensure compliance by implementing measures with higher investment costs than 

the market price. 

Total investment costs incurred outside the market scope: 

  (5) 

Where Cem is the total investment cost in off-market mitigation measures (USD).  

At this stage, the remaining volume of GHG emissions that must be reduced corresponds to the 

residual amount of 𝐷−𝐴−𝑆. According to the principle of minimum cost, the company will select a 

combination of mitigation measures with costs higher than the market price until the NDC target 

is achieved and will stop, as there is no incentive to implement measures with costs higher than 

the market price. In this study, we assume that the company's selection will be from the measures 

with the lowest cost within the scope of non-market measures, up to the measures with higher 

costs, only until the NDC target is achieved. 

Step 5: Determine the total compliance cost of the company under an ETS scenario for achieving the 

NDC target 

The total investment cost for achieving the targeted emission reductions in this case includes: 

● Investment costs within the market 
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● Investment costs outside the market. 

● Cost of purchasing credits/allowances on the ETS. 

C = Cm + Ccc + CETS + Cem     (6) 

In the case of considering only costs, this value is considered as the reduction in industry 

investment since this cost is not used for increasing production output but rather for CO2 

reduction measures. However, the cost of purchasing credits and allowances is essentially a 

reallocation of investment from sectors with demand to those with supply, thereby promoting 

structural shifts toward a greener economy. From an aggregate industry perspective, this does not 

represent an overall increase in costs. The investment costs that do not generate additional value 

are limited to 𝐶𝑚 and Cem. 

Step 6: Determining the starting carbon price for the market 

With the initial price P, we determine the supply quantity S and demand quantity D for the entire 

ETS. Based on the assumptions about the ETS mentioned earlier, we introduce a price range from 

0.05 USD/tCO2 (corresponding to the cheapest emission reduction measure) to 140 USD/tCO2 

(corresponding to the most expensive emission reduction measure) and examine the supply-

demand gap. The starting carbon price P* is determined as follows: 

 (7) 

With the price level P*, steps 1 to 5 are repeated, and the investment costs and credit/allowance 

purchases on the market C are recalculated for each scenario. The price is determined by the 

supply and demand of allowances, and it is assumed that the initial carbon credit price must be 

equivalent to this level. However, this is only an initial starting price based on a simplified 

simulation of quota supply and demand. Once the credit market is introduced, the price is 

expected to fluctuate significantly depending on the scale of credit supply.  

II.2.2.5. Define the investment cost scenarios based on selected policy options 

The estimation of investment costs is conducted in alignment with the policy options selected, 

which correspond to different configurations of the ETS and NDC scenarios. Based on the 

assumptions about policy choices, three main scenarios are defined to assess the impact of the 

ETS as follows: 

● The No-ETS scenario includes 03 sub-scenarios: unconditional NDC, conditional NDC, and 

the conditional NDC combined with JETP (3 NDC scenarios). 

● The ETS10 scenario, in which up to 10% of the emission allowances can be met through 

carbon credit offsets (ETS10), also includes 03 NDC sub-scenarios mentioned above. 

● The ETS20 scenario, allowing 20% of the total allocated allowances to be offset (ETS20), 

with the same 03 NDC sub-scenarios. 

Thus, with 03 main scenarios and 03 sub-scenarios, the final impact evaluation scenarios are 09 

scenarios in total. These scenarios provide a comparative framework for evaluating the 

implications of various policy configurations and levels of market flexibility in achieving Viet 

Nam’s climate goals. 

II.2.3. Assumptions on economic growth scenario to 2030 
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According to Viet Nam’s Socio-Economic Development Strategy 2021–2030, national development 

goals are built on the forecast that global trends will continue to favour peace, cooperation, and 

development, despite growing strategic competition among major powers. Globalisation and 

international integration are expected to persist, though increasingly challenged by trade 

protectionism, populism, and external shocks such as pandemics, climate change, and financial 

volatility. The Fourth Industrial Revolution and digital transformation are regarded as 

breakthrough drivers that will shape growth strategies. 

The strategy envisions Viet Nam entering the new decade with a significantly larger economy: an 

average GDP growth rate of around 7% per year; GDP per capita reaching approximately 7,500 

USD; total factor productivity (TFP) contributing about 50% to growth; average annual labor 

productivity growth of more than 6.5%; and a decline in energy intensity by 1–1.5% annually. Fiscal 

and investment plans include maintaining public debt below 60% of GDP, and total social 

investment at 33–35% of GDP during 2021–2030. 

The 2022 NDC Technical Report was updated in alignment with Viet Nam’s COP26 commitments, 

incorporating new emission factors from emerging sub-sectors such as cooling and refrigeration 

in the commercial and service sectors, as well as mitigation measures related to HFCs in industrial 

processes. Sectoral growth assumptions were derived from official sources: thermal power is 

assumed to grow at 0.02% annually for coal and 2.34% for gas (Electricity Regulatory Authority); 

the steel industry is projected to grow at 5–7% per year (Draft Steel Industry Development 

Strategy); and the cement industry at about 2.8% annually (2020 Cement Industry Report). These 

assumptions form the basis for the BAU emissions scenario used to assess environmental impacts 

and design mitigation measures within Viet Nam’s NDC framework. 

The investment costs and mitigation measures presented in this report are based on the updated 

2022 NDC, aligned with the economic and sectoral growth assumptions grounded in the official 

7% annual GDP growth target set in the 2021–2030 Strategy. This ensures consistency with the 

emissions inventory and current NDC commitments. 

However, it is important to note that more recent national policy documents – including National 

Assembly Resolution No. 192/2025/QH15, Government Resolution No. 25/NQ-CP dated February 

5, 2025, and Party Central Committee Conclusion No. 123-KL/TW dated January 24, 2025 – have 

revised the near-term target to a GDP growth rate of at least 8% in 2025, aiming to lay the 

groundwork for double-digit growth in the 2026–2030 period. These updates offer a valuable 

reference for future revisions of the NDC and related emission modelling. 

III. ANALYSIS OF MODELLING RESULTS 

The facilities included in the modelling analysis for ETS governance options, as outlined in previous 

sections, are those considered for inclusion in the pilot phase of the ETS. These facilities belong to 

three sectors – thermal power, iron and steel, and cement – as specified in the draft amended 

Decree No. 06/2022/ND-CP, published in December 2024. Within the iron and steel sector, only 

facilities producing crude steel are included, while in the cement sector, only those involved in 

clinker production are considered. This focus is due to the fact that emissions from these specific 

types of facilities account for the majority of sectoral emissions. Specifically, 27 crude steel facilities 

accounted for 89.8% of the sector’s total GHG emissions during the period 2020–2022. Meanwhile, 
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56 clinker-producing facilities accounted for 94.2% of total GHG emissions in the cement sector 

during the same period. Therefore, these are the key target groups required to participate in the 

ETS, as well as the primary subjects in the impact assessment modelling. 

III.1. Impact on industries  

The economic impacts of the ETS are analysed through modelling results, with a particular focus 

on market dynamics, the overall and industry-level specific effects. 

III.1.1. Carbon market dynamics: pricing, offset flexibility, and market growth projections 

Starting carbon market price determination: Based on the supply and demand for allowances in 

the market, the Consultant identifies the starting price at the point where the supply-demand gap 

is minimised. In the first year of the pilot phase, the price is set from at least 2 USD per tCO₂ in the 

unconditional scenario (in case 10% credit offset ratio) and 1.1 USD per tCO2 (in case 20% credit 

offset ratio) to ensure the representativeness of the allowance supply on ETS. However, under the 

conditional NDC scenario, demand tends to be higher, leading to an increased market price of 3.7 

USD per tCO₂. In parallel with the scenario where the offset quota is expanded to 20%, the carbon 

price may decrease slightly to 3.5 USD per tCO2 due to the increased supply of credits in the 

market. The carbon price is expected to be lowest under the ETS20 scenario within the 

unconditional NDC framework, as this is when the gap between supply and demand is at its 

greatest. 

The table below presents the optimal market price derived from model results across different 

policy scenarios and offsetting thresholds. 

Table 7: Optimal market price resulted from modelling 

Unit: USD/tCO2 

Year Unconditional NDC 

scenario 
Conditional NDC scenario Conditional NDC and 

JETP scenario 

Offsetting 

10% 

Offsetting 

20% 

Offsetting 

10% 

Offsetting 

20% 

Offsetting 

10% 

Offsetting 

20% 

2025  2.0   1.1  3.7 3.5 3.7 3.5 

2026  2.0   1.0  3.7 3.5 3.7 3.5 

2027  1.6   0.9  3.7 3.4 3.7 3.6 

2028  1.5   0.7  3.7 3.4 3.7 3.6 

2029  1.1   0.5  3.5 3.4 3.7 3.6 

2030  1.1   0.4  3.4 3.4 3.7 3.6 

Source: The Consultant (2025) 

At this starting price level, the business behaviours simulated above are implemented, and the 

NDC target is achievable under all scenarios. The unconditional NDC target for the three pilot 

sectors is 190.8 million tCO₂, increasing to 429.1 million tCO₂ under the conditional scenario, and 

further tightening to 438.9 million tCO₂ under the conditional with JETP scenario. All of these 

targets are achievable through the ETS market. In the unconditional scenario, the cement 

manufacturing sector contributes the most, as it has more low-cost mitigation options available 
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compared to the other sectors. Meanwhile, the thermal power sector plays a more prominent role 

in emissions reduction under the conditional and the conditional with JETP scenarios.  

 

Figure 3: GHG emission reductions under policy scenarios 

Source: The Consultant (2025)  

III.1.2. Investment costs for mitigation measures 

This section examines the investment costs required to implement GHG mitigation measures 

under different NDC scenarios, with and without the application of an ETS. It begins with an 

overview of cost trends across scenarios, highlighting how the ETS reduces overall compliance 

costs by enabling more flexible and cost-effective mitigation strategies. The analysis then explores 

sector-specific investment needs in the thermal power, cement, and steel industries, reflecting 

differences in abatement potential, technology options, and cost structures. 

III.1.2.1. Overview of ETS impacts on investment costs 

As analysed in the context of corporate behaviour, the presence of an ETS offers a significant 

opportunity for cost optimisation in achieving NDC targets compared to scenarios without an ETS. 

Model evaluation results clearly indicate that total compliance costs associated with NDC 

implementation are significantly reduced across all scenarios when ETS is in place, compared to 

scenarios without such a mechanism. 

In the absence of an ETS, the estimated investment costs for GHG mitigation measures from 2025 

to 2030 are estimated at 420.5 million USD under the unconditional NDC scenario. However, these 

costs increase substantially under more ambitious policy pathways. Specifically, under the 

conditional NDC scenario, total compliance costs rise to 1,297 million USD. In the conditional NDC 

scenario combined with JETP, costs further increase to 1,331 million USD. 

The escalation in compliance costs across these scenarios clearly illustrates that stricter GHG 

emission reduction requirements compel enterprises to adopt more extensive and costly 
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mitigation measures. This highlights the economic burden associated with stricter NDC 

commitments when no market-based flexibility is available.  

The figure below compares investment costs across different NDC compliance scenarios and ETS 

governance options related to carbon offsetting thresholds:  

 

Figure 4: Compare investment costs by scenarios 

Source: The Consultant, based on modelling results (2025) 

As shown in the figure, the implementation of an ETS significantly reduces compliance costs across 

all NDC scenarios. By introducing market-based flexibility, the ETS provides a more cost-effective 

pathway for achieving Viet Nam’s emission reduction targets, particularly under more ambitious 

policy commitments. 

● In the unconditional NDC scenario, compliance costs are significantly reduced from 420 

million USD to 46.3 million USD in ETS10 scenario and further to 21.5 million USD in ETS20 

scenario. Notably, there is a significant decrease compared to the ETS10 and ETS20 

scenarios since the unconditional NDC target can be achieved through credit purchasing 

at a lower price in ETS20  

● For the conditional NDC scenario, the ETS continues to deliver significant cost savings. 

Specifically, compliance costs decrease from 1,297 million USD to 701.3 million USD in the 

ETS10 scenario, and further down to 598.3 million USD in the ETS20 scenario. This 

indicates that when the credit limit is expanded, corporate compliance costs decrease 

more significantly, making the conditional NDC scenario more economically attractive 

● A similar trend is observed in the conditional NDC and JETP scenario. However, due to the 

more stringent emission reduction targets in this scenario, compliance costs are generally 

higher than in the ETS10 scenario. When a company's options are limited in the credit 

market, it is forced to adopt more expensive mitigation measures. However, when the 

offset allowance is increased to 20%, the investment cost decreases to a level comparable 

to the conditional scenario. This is because the difference in GHG reduction targets 

between the Conditional NDC and the Conditional NDC with JETP is minimal. Specifically, 
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the gap is only 1.2% in 2030 for coal-fired power, 0% for gas-fired power, 1.5% for cement, 

1.5% for BOF-based steel production, and 0% for EAF-based steel production. With such 

small differences, the additional emissions can be fully offset through ETS or the carbon 

credit market. These differences are not substantial enough to compel businesses to make 

additional investments compared to the Conditional NDC scenario. Therefore, the actual 

investment costs under the two scenarios are relatively similar.  

Expanding the trading limit in the ETS provides clear benefits in reducing compliance costs for 

businesses, particularly in the conditional NDC scenario, where the scale of required emission 

reductions is more substantial. The increased flexibility provided by a higher offset limit allows 

enterprises to meet targets more cost-effectively by purchasing carbon credits rather than relying 

solely on internal mitigation measures.  

However, as emission reduction targets become more stringent (as seen in the conditional NDC 

and JETP scenarios), compliance costs remain high even with the ETS mechanism in place. This 

reflects the inherent challenges associated with meeting more stringent climate commitments, 

including the need for widespread adoption of advanced and capital-intensive mitigation 

technologies. 

Participation in the ETS enables businesses to optimise compliance costs, especially in scenarios 

with tighter emission constraints. Nevertheless, when NDC targets become more demanding, 

businesses are often required to adopt multiple costly mitigation measures, leading to a significant 

increase in total compliance expenditures. This highlights the critical role of the ETS in supporting 

businesses to achieve emission targets at the lowest possible cost.  

Among the various measures, investment costs under the unconditional ETS20 scenario are the 

lowest, followed by the unconditional ETS10, while the highest compliance costs are observed in 

the scenario without an ETS, where businesses must independently meet the more rigorous 

requirements of the conditional NDC and JETP pathways. This comparison clearly demonstrates 

the economic efficiency and strategic value of incorporating an ETS in Viet Nam’s climate policy 

framework. 

III.1.2.2. Investment costs for the three pilot sectors: 

The analysis of investment costs across the thermal power, cement and steel sectors under 

various NDCs reveals the differentiated impacts of ETS implementation on sectoral compliance 

costs. 

● In the unconditional NDC scenario, the least stringent GHG emission reduction 

requirements result in lower compliance costs compared to other scenarios. In the 

thermal power sector, compliance costs are 382.3 million USD without an ETS (No ETS) but 

drop significantly to 21.5 million USD when participating in ETS10 and further down to 0 in 

ETS20, since they could purchase all the allowances needed on credit market with starting 

carbon price, demonstrating the cost-optimisation benefits of the ETS mechanism. 

Meanwhile, the cement manufacturing sector does not participate in the carbon credit 

market, as the starting carbon price is higher than nearly all of the mitigation options 

available to the sector. As a result, the industry opts to implement internal mitigation 

measures instead of purchasing credits. However, this is only one of the possible 
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simulation scenarios in this study, based on estimated mitigation costs for the cement 

sector derived from the NDC report. These cost estimates may have changed in reality, 

which could alter the sector’s behaviour and lead to participation in the market if the actual 

investment costs turn out to be higher than the market price. In this simulation, we only 

consider the estimated mitigation investment cost according to the NDC, which is 21.7 

million USD in ETS10 and 20.7 million USD in ETS20, a bit lower than 22.5 million USD in 

the non-ETS scenario. Although the investment cost does not change significantly, the 

cement manufacturing industry has the opportunity to participate in the ETS market with 

a significant surplus of allowances. Among these three sectors, the cement industry 

becomes the key supplier of allowances to the market and can generate profit if the 

current price level is applied, with an average annual revenue of approximately 4 – 8.3 

million USD (while investment costs are about 3.5 million USD per year). For the steel 

production sector, compliance costs decrease slightly from 15.8 million USD in the absence 

of an ETS to 3.1 million USD with a 10% offset ratio, and further to 0.8 million USD with a 

20% offset ratio. The lower carbon price under the 20% offset scenario is likely to 

incentivise the sector to opt for purchasing credits or allowances rather than making direct 

investments. The expansion of the trading limit from ETS10 to ETS20 creates a significant 

difference in investment costs for both the thermal power and steel production sectors in 

this scenario 

● In the conditional NDC scenario, the stricter emission reduction requirements lead to 

higher compliance costs. In the thermal power sector, compliance costs rise significantly to 

1,126.1 million USD without an ETS. Participation in ETS10 reduces costs to 531.1 million 

USD, and ETS20 further lowers costs to 428 million USD. For the steel production sector, 

compliance costs decrease from 148.4 million USD in the absence of an ETS to 147.8 

million USD under both an ETS with 10% and 20% offset limit. Expanding the offset limit 

does not create a significant difference in compliance costs for this sector since the starting 

carbon price is high compared to their mitigation measures’ costs. The cement 

manufacturing sector remains off the carbon credit market and stays as an allowance 

supplier, as its mitigation measures are sufficient to meet the NDC target at a lower cost. 

The cement sector maintains a compliance cost of 22.5 million USD. Although the surplus 

of allowances is smaller compared to the unconditional NDC scenario, revenues from 

allowance sales remain stable, averaging between 19-20 million USD per year, thanks to a 

higher carbon price.  

● In the conditional NDC with JETP scenario: This is the most stringent scenario, aiming for 

deeper emission reductions and requiring the application of high-cost mitigation 

measures. For the thermal power sector, due to significantly stricter GHG reduction 

requirements, firms must not only purchase carbon credits and potentially acquire 

allowances from sectors supplying to the market, but also implement some high-cost 

mitigation measures to meet their targets. As a result, investment costs in this sector 

increase to 599.2 million USD under the 10% offset scenario, and slightly decrease to 428 

million USD under the 20% offset scenario, owing to the additional volume of credits 

available for purchase on the market. For the cement manufacturing sector, the situation is 

similar to the conditional NDC scenario, but with potentially higher revenues, as carbon 

prices in the market tend to be higher. The steel production sector exhibits the same 
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situation as the conditional case. Without the ETS, firms would need to invest 182.4 million 

USD, whereas participation in the ETS reduces costs to 148.2 million USD under the 10% 

offset scenario, and further to 147.8 million USD under the 20% offset scenario. The ETS 

plays a significant role in effectively reducing the financial burden on firms under stringent 

emission reduction conditions. 

 

Figure 5: Investment costs categorisation by pilot sector 

Source: The Consultant, based on modelling results (2025) 

The application of the ETS proves to be effective in reducing compliance costs for the thermal 

power sector, especially when expanding the trading limit from ETS10 to ETS20 in conditional NDC 

and JETP scenarios. However, for the steel production, there is little difference between the ETS10 

and ETS20 scenarios; the only notable difference lies in the conditional NDC with JETP. These 

contrasting trends are primarily driven by the sector-specific mitigation potential and cost 

structures. In the thermal power sector, the availability of high-cost abatement measures makes 

the ETS particularly valuable, as it enables firms to purchase lower-cost credits instead of 

undertaking expensive technological upgrades. The cost-saving effect becomes more pronounced 

when the offset limit increases, allowing greater reliance on the carbon market. In contrast, the 

steel production has more limited mitigation options and a relatively narrow gap between internal 

abatement costs and market credit prices, which reduces the marginal benefit of expanded 

trading flexibility. In the cement manufacturing sector, compliance costs are relatively low in all 

scenarios, and the sector often plays the role of a net carbon supplier due to its access to low-cost, 

high-efficiency mitigation measures. Moreover, in the JETP scenario, the overall mitigation target 

is significantly more ambitious, leading to a higher baseline investment requirement, which affects 

both sectors but impacts the steel sector more consistently across trading limit scenarios. 

III.1.3. Costs for purchasing carbon credits under the ETS 

This section examines the costs incurred by businesses when purchasing carbon credits within the 

ETS framework as part of their compliance strategies. It first highlights overall trends in credit 

demand, pricing, and offset flexibility, followed by a sector-specific analysis of credit purchasing 

behaviour in the thermal power, cement, and steel industries. 
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III.1.3.1. Overall credit purchasing trends 

Participation in the ETS provides enterprises with additional options for compliance costs. 

Businesses can purchase carbon credits/allowances from the market to offset a portion of their 

emissions. The total carbon cost that enterprises must bear in the unconditional NDC scenario is 

117.9 million USD under ETS10 and 72.7 million USD under ETS20. The reduction in purchasing 

costs is primarily attributed to the fact that the carbon price under the ETS20 scenario is currently 

the lowest, while the actual demand for allowances does not differ significantly. This reflects the 

relatively limited need for external credits when mitigation targets are less stringent.  

However, in the conditional NDC scenario, this cost varies significantly between ETS10 and ETS20. 

When the maximum credit limit is expanded, enterprises can take advantage of this opportunity 

to offset the remaining GHG emissions that need to be reduced. As a result, the cost of purchasing 

credits increased sharply from 122.1 million USD to 227 million USD in the conditional NDC 

scenario. However, there is still a need to purchase allowances on ETS to meet NDC requirements; 

the total carbon costs (including credits and allowances) are from 226.3 million USD to 313.3 

million USD.  

In the conditional NDC and JETP scenario, the cost of purchasing credits increases from 124.9 

million USD with ETS10 to 233.2 million USD in ETS20. The total carbon costs (including credits and 

allowances) are from 179.8 million USD to 338 million USD.   

III.1.3.2. Sector-specific allowances purchasing behaviour 

Carbon credits and allowances purchases are primarily made by the thermal power generation 

sector. While the demand for credits from the steel sector remains relatively low, only participating 

more in the unconditional scenario since purchasing credits proves to be significantly more cost-

effective for firms compared to making direct investments. As mentioned above, the cement 

sector currently has no incentive to participate in the carbon credit market at this initial price level 

since they are allowance supplier.  
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Figure 6: Compare costs for buying carbon credits on ETS 

Source: The Consultant, based on the modelling results (2025) 

As previously noted, the use of allowances in the ETS market is only triggered after all allowable 

carbon credits have been exhausted in the offset market. Therefore, the actual volume of 

allowances that must be additionally purchased to meet NDC targets is limited, especially when 

the offset limit is expanded to 20%.  

The cement sector, as mentioned, is a net supplier of allowances to the market and therefore does 

not incur any cost from purchasing credits or allowances. Consequently, its allowance cost is zero 

under all scenarios.  

In another way, the steel sector does not need to purchase additional allowances under the 

current assumptions regarding allowance allocation, carbon prices, and mitigation options. It only 

needs to compensate for a small portion of emissions via carbon credits and is still able to meet 

NDC targets without additional allowance purchases.  

The power sector becomes the only sector required to purchase additional allowances. Under the 

10% offset limit, the power sector fully utilises all allowable credits in the offset market but still 

falls short of its NDC targets, resulting in an additional cost of 31.1 million USD under the 

unconditional NDC scenario. In conditional NDC scenario, this cost rises to 104.2 million USD due 

to two factors: (i) the allowance price under the conditional NDC scenario is significantly higher 

than in the unconditional one, and (ii) demand for allowances increases from 20.9 MtCO₂ to 25.5 

MtCO₂ for coal-fired power, and from 1.3 MtCO₂ to 3.8 MtCO₂ for gas-fired power. However, under 

the more stringent conditional NDC with the JETP scenario, the supply of allowances becomes 

insufficient, pushing prices higher. This leads to the continued deployment of mitigation measure 

E38 through 2029–2030 (previously only needed until 2028). Once E38 is extended, demand for 

allowances decreases substantially, from 25.5 MtCO₂ to 10.9 MtCO₂ for coal power. Given this 

reduced demand and unchanged supply, the equilibrium price stabilises at the baseline level of 
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3.7 USD/tCO₂ in the final years (2029–2030). Under this scenario, the total allowance purchasing 

cost drops to 55 million USD.  

In the case of a 20% offset limit, the power sector again uses all available credits. As a result, under 

the unconditional NDC scenario, no additional allowance purchases are needed. However, costs 

emerge under the conditional NDC scenario, reaching 86.3 million USD and increasing further to 

104.9 million USD under the conditional NDC with JETP. The demand for allowances in the coal 

power sector increases from 25.1 MtCO₂ to 29.4 MtCO₂ across these scenarios. 

III.1.4. Total compliance costs 

Overall, participation in the ETS not only provides regulated entities with the flexibility to choose 

between mitigation or purchasing carbon credits and allowances but also creates opportunities 

for cost redistribution across sectors. Sales of credits and allowances by low-cost sectors help 

offset their own compliance expenses, while higher-cost sectors benefit from reduced investment 

burdens, demonstrating how a well-functioning carbon market supports more efficient and 

equitable emission reductions.  

The total investment cost and the cost of purchasing credits/allowances (compliance costs) will 

reduce from 420.5 million USD in non-ETS to 164.2 million USD in ETS10 and further down to 94.2 

million USD in ETS20 under the unconditional NDC scenario, which would correspond to only 22.4-

39% compared to non-ETS compliance costs.  

The compliance costs will reduce from 1,297 million USD in non-ETS to 927.6 million USD in ETS10 

and further down to 911.6 million USD in ETS20 under the conditional NDC scenario, which would 

correspond to 70.3-71.5% compared to non-ETS compliance costs. 

The compliance costs will reduce from 1,331 million USD in non-ETS to 949.6 million USD in ETS10 

and further down to 936.3 million USD in ETS20 under the conditional NDC scenario with JETP, 

which would correspond to 70.3-71.3% compared to non-ETS compliance costs. 
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Figure 7: Compare compliance costs by pilot sector (million USD) 

Source: The Consultant, based on the modelling results (2025) 

III.2. Impact on the economy  

This section assesses the macroeconomic implications of implementing the ETS using a structural 

econometric model to analyse key indicators such as GDP, investment, consumption, and 

consumer prices. A central assumption of the model is that compliance costs, i.e. expenditures on 

emission reduction measures, are treated as investments that do not generate direct added value, 

but are instead directed toward achieving environmental objectives. According to Keynesian 

aggregate demand theory, if businesses are required to shift investment resources from 

production to compliance costs, especially in high-emission sectors like thermal power, cement, 

and steel, the total social investment capital will decrease, leading to a negative impact on GDP. 

The sectoral reduction in productive investment is introduced into the structural econometric 

model used in this analysis. This model, which integrates both supply- and demand-side dynamics, 

allows for the simulation of longer-term feedback effects, including interactions among key 

supply-side factors (such as productivity, labour, and capital formation) and demand-side 

components (such as consumption, investment, and expenditure). 

This argument is supported by several international studies. Wolfgang Mostert (2022) points out 

that high compliance costs can lead to 'investment diversion,' meaning businesses may delay or 

reduce expansion investments if there are no policies supporting technological innovation or 

reinvestment in lower-emission sectors. The 'Carbon Pricing Watch 2016' report by the World Bank 

Group Climate Change also warns that carbon pricing, especially in the context of unstable price 

signals or high transaction costs, can significantly impact investment dynamics, causing businesses 

in regulated sectors to delay or scale back their investment plans. 

The input data for the structural econometric model in this study includes time series on the 

investment scale of three major emitting sectors – thermal power, cement, and steel – under 
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scenarios with and without the emissions trading system. The results clearly demonstrate the 

regulatory impact of ETS on investment through compliance costs. 

Annual investment costs fluctuate depending on the investment cost of each mitigation measure, 

the choice of measures, the NDC targets, and the demand for allowance/credit purchases in the 

market. Accordingly, differences in investment costs and NDC targets lead to different selections 

of mitigation options, resulting in variations in annual investment costs. In some sectors, during 

the pilot year, a greater number of mitigation measures must be implemented to meet the NDC 

target due to the lower emissions reduction potential of available options. Nevertheless, as the 

NDC targets become increasingly stringent, the overall trend of investment costs continues to rise, 

particularly from 2028 onward.  

In the unconditional NDC scenario, the total cost fluctuates from about 66.9 million USD, 

accounting for approximately 0.49% of the total investment of the three sectors (in 2025), to 74.3 

million USD, accounting for about 0.43% of the total investment of the three sectors (in 2030). 

Meanwhile, under the conditional scenario and the conditional scenario with JETP, the total costs 

are 231.6 million USD and 242.8 million USD by 2030, accounting for about 1.36% and 1.42% of 

the total investment of the three sectors.  

When applying the ETS scenario with a maximum offset limit of 10%, compliance costs are better 

regulated. In the unconditional case, costs fluctuate, ranging from 10.1 million USD to 5.1 million 

USD during the 2025–2030 period (accounting for about 0.03%–0.07% of the total investment of 

the three sectors), there is significant decrease of investment costs over time when it is possible 

to offset the carbon allowance by purchasing credit on market. However, in the conditional and 

conditional with JETP scenarios, the total cost is around 122.1 million USD and 157.9 million USD 

by 2030, increasing from 104.8 million USD in 2025, respectively, accounting for about 0.8%-0.9% 

of the total investment of the three sectors by 2030. 

In the ETS scenario with a 20% offset limit, the costs for the three sectors in the unconditional case 

remain at the same low levels as in the scenario with the 10% offset limit, but investment in the 

conditional and conditional with JETP scenarios decreases further. The compliance cost is 3.1 

million USD in 2025 and up to 4.1 million USD in 2030 in unconditional NDC. Specifically, the cost 

by 2030 in the conditional and conditional with JETP scenarios is approximately 122.1 million USD 

from 82.6 million USD, respectively, accounting for about 0.6-0.7% of the total investment of the 

three sectors.  

These results confirm that while compliance costs inevitably increase with more ambitious 

emission targets, the relative burden remains modest, even under the most stringent scenarios, 

when measured as a share of total sectoral investment. More importantly, the implementation of 

an ETS, especially with a higher offset limit, plays a key role in moderating these costs, thereby 

mitigating potential negative impacts on economic growth. The ETS mechanism thus emerges as 

a strategic policy tool to balance environmental goals with macroeconomic stability. 

The table below presents the input investment cost estimates used in the macroeconometric 

model to assess the ETS impact on economic growth under different policy scenarios. 



 

39 

 

Table 8: Input investment costs for the macroeconometric model 

Year Requirement investment costs in three 

sectors 

(Million USD) 

A proportion of the total investment in 

three sectors (%) 

Unconditional Conditional Conditional 

with JETP 

Unconditional Conditional Conditional 

with JETP 

I No ETS 

2025 66.9 265.9 265.9 0.49 1.95 1.95 

2026 67.8 193.6 196.0 0.47 1.35 1.37 

2027 69.0 189.5 194.1 0.46 1.26 1.29 

2028 70.4 201.2 208.0 0.45 1.28 1.32 

2029 72.1 215.1 224.1 0.44 1.31 1.37 

2030 74.3 231.6 242.8 0.43 1.36 1.42 

II ETS10 

2025  10.1   104.8   104.8  0.07 0.77 0.77 

2026  10.7   112.1   112.1  0.07 0.78 0.78 

2027  11.4   120.7   120.7  0.08 0.80 0.80 

2028  4.4   130.9   130.9  0.03 0.83 0.83 

2029  4.5   110.7   143.2  0.03 0.68 0.87 

2030  5.1   122.1   157.9  0.03 0.71 0.92 

III ETS20 

2025  3.1   82.6   82.6  0.02 0.60 0.60 

2026  3.4   87.7   87.7  0.02 0.61 0.61 

2027  3.7   93.9   93.9  0.02 0.62 0.62 

2028  3.6   101.4   101.4  0.02 0.65 0.65 

2029  3.8   110.7   110.7  0.02 0.68 0.68 

2030  4.1   122.1   122.1  0.02 0.71 0.71 

Source: The Consultant, based on calculation results (2025) 

In the simulation model presented in this report, the impact of compliance costs is quantified 

through a reduction in investment across sectors corresponding to each policy scenario. The 

results show that investment costs tend to be higher in scenarios without an ETS or with a lower 

offset limit, mainly due to increased compliance costs. Conversely, the introduction of an ETS with 

a higher offset threshold (20%) and greater flexibility enables businesses to better optimise costs, 

maintain production investments, and mitigate negative impacts on economic growth. These 

findings underscore the critical role of the ETS not only as a tool for emissions control but also in 

alleviating economic impacts through an efficient market-based mechanism. This section focuses 

on a core set of macroeconomic indicators to illustrate key economic effects, while additional 

macroeconomic indicators and detailed results are provided in Appendix 1. 

III.2.1. Impact on economic growth 

In this report, compliance costs refer to the expenses enterprises incur to meet environmental 

requirements, such as purchasing carbon credits or investing in emission-reduction technologies. 
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These costs do not immediately generate revenue but reduce the capital available for business 

investment, hiring, and production. In the model, lower business investment due to rising 

compliance costs leads to decreased demand for goods and services, which in turn reduces 

production and GDP. The model also highlights the opportunity cost of environmental compliance 

and shows that a well-designed carbon market can reduce these costs, helping businesses 

maintain operations and supporting economic growth while still meeting environmental goals. 

The Consultant conducted an impact assessment results for 9 different scenarios – including the 

absence of an ETS, the implementation of an ETS with a maximum offset of 10% of allocated 

allowances (ETS10), and the implementation of an ETS with a maximum offset of 20% (ETS20) – 

under three commitment levels: unconditional, conditional, and conditional with JETP. 

Across all scenarios, the model results show a negative but relatively modest impact on GDP. 

Specifically: 

● No ETS scenario: 

The GDP decline is most pronounced in the absence of an ETS. Under the unconditional 

NDC scenario, GDP is projected to decline by about -0.001% compared to the baseline 

economic scenario (with an annual growth rate of 7.3%) in 2025, and -0.0011% in 2030. 

Meanwhile, under the conditional scenario, the GDP reduction reaches -0.0034% in 2030, 

while the conditional scenario with the JETP scenario shows a slightly larger decline of -

0.0036% in the same year. Over the period of 2025-2030, in total, the overall impact on 

GDP is about -0.0065% to -0.021%.  

● ETS10 scenario: 

The implementation of an ETS with a 10% offset limit moderates the negative impact on 

GDP. In this case, the unconditional scenario shows a smaller decline of -0.0001% in 2030. 

Under the unconditional scenario, and in the conditional with JETP scenarios, GDP 

decreases by -0.0018% and -0.0024% respectively in 2030, indicating that the ETS helps 

reduce the economic burden compared to the no-ETS case. Over the period of 2025-2030, 

in total, the overall impact on GDP is about -0.0007% to -0.012%. 

● ETS20 scenario 

With an increased offset limit of 20%, the GDP impact is further alleviated. In 2030, the 

GDP reduction is estimated at -0.0001% under the unconditional NDC scenario, and -

0.0018% under both the conditional NDC and the conditional NDC combined JETP 

scenario. These results highlight the mitigating effect of greater market flexibility, allowing 

businesses to better manage compliance costs and maintain investment in productive 

activities.  

The figure illustrates the projected impacts of ETS implementation on GDP growth under different 

NDC scenarios, expressed as a percentage deviation from the baseline economic growth 

trajectory. 
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Figure 8: Impact of ETS on GDP growth (% difference compared to baseline scenario) 

Source: The Consultant, based on modelling results (2025) 

The comparison results between the scenario without ETS and the ETS scenarios clearly show that 

ETS acts as an effective economic mechanism to significantly mitigate the negative impacts of 

emission reduction measures on GDP growth. In the case of an unconditional NDC scenario, the 

implementation of ETS10 has helped reduce the negative impact on GDP, specifically, GDP during 

the 2025–2030 period decreases less compared to the scenario without ETS in the unconditional 

case, with an accumulated difference of 0.0058% over the entire 2025–2030 period. Meanwhile, it 

would be a 0.0062% difference in the ETS20 scenario.  

In the conditional NDC scenario and the conditional scenario combined with JETP, ETS10 continues 

to alleviate the negative economic impact, with GDP differing by approximately 0.0092% and 

0.0088%, respectively, for the entire 2025–2030 period. The mitigation effect becomes more 

pronounced under the ETS20 scenario, where the greater offset flexibility allows businesses to 

optimise compliance strategies more effectively. In the conditional scenario, the total GDP loss is 

reduced by 0.0109%, while in the conditional scenario with JETP, the reduction reaches 0.0115% 

for the 2025–2030 period.  

These findings highlight the significance of offset flexibility in enhancing the economic 

effectiveness of the ETS. Increasing the offset limit not only eases the financial burden on 

businesses but also helps reduce the negative impact on the national economic growth during the 

transition to a low-carbon economy. 

The Table below presents the differences in GDP between scenarios with ETS, under 10% and 20% 

offset limit options, and the scenario without ETS. 
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Table 9: The comparison of GDP impacts between ETS scenarios with different offset limits and 

the No-ETS scenario  

Scenarios 2025 2026 2027 2028 2029 2030 2025-2030 

ETS10 – No ETS 

Unconditional 0.0009 0.0009 0.0009 0.0010 0.0010 0.0010 0.0058 

Conditional 0.0024 0.0015 0.0011 0.0011 0.0015 0.0016 0.0092 

Conditional with JETP 0.0024 0.0015 0.0012 0.0012 0.0013 0.0012 0.0088 

ETS20 – No ETS 

Unconditional 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0062 

Conditional 0.0027 0.0019 0.0015 0.0016 0.0016 0.0016 0.0109 

Conditional with JETP 0.0027 0.0019 0.0016 0.0017 0.0018 0.0018 0.0115 

Source: The Consultant, based on modelling results (2025) 

The modelling results confirm that emission reduction policies may have a limited negative impact 

on economic growth. However, this effect remains manageable if the ETS policy is designed with 

flexibility, particularly through the use of offset credits generated by emission reduction projects, 

supported by international cooperation, and effectively integrated with global carbon market 

mechanisms. Such an approach enables Viet Nam to pursue its climate commitments sustainably 

while preserving short-term economic growth.  

The econometric analysis presented in this study provides crucial quantitative insights for 

designing optimal offset limits, empowering Viet Nam to fully harness the benefits of domestic 

and international carbon markets. Over the long term, a well-coordinated implementation of the 

ETS, alongside financial mechanisms such as JETP, will not only mitigate adverse GDP impacts but 

also strengthen the foundation for a resilient, net-zero emissions trajectory, aligned with 

sustainable development goals. 

The findings of this study are largely consistent with several international studies assessing the 

impact of ETS. Recent research on ETS implementations in China, South Korea, the European 

Union (EU), and specific industries has demonstrated that ETS can contribute to GHG emission 

reductions without undermining macroeconomic indicators. In fact, ETS can even facilitate 

productivity improvements and promote investment. 

In the study by Jin et al. (2020), a Computable General Equilibrium model revealed that the 

nationwide deployment of ETS in China – covering 10 high-emission sectors and utilising an 

output-based allocation (OBA) mechanism – enabled the achievement of NDC targets with 

relatively minimal GDP losses, ranging from only 0.07% to 0.14%, depending on the stringency of 

the allocation scheme. Similarly, the 2024 Progress Report by China’s Ministry of Ecology and 

Environment highlighted that the national ETS now covers approximately 5.1 billion tons of CO₂ 

annually, accounting for over 40% of the country’s total emissions. This establishes the world’s 

largest carbon pricing platform, supporting a cost-effective energy transition. 

At the city level, Wang et al. (2023), using a spatial difference-in-differences (spatial DID) model on 

data from 284 cities from 2003 to 2019, found that the pilot ETS policy significantly improved 

carbon emission efficiency (CEE), particularly in eastern urban areas and traditional industrial 

hubs. However, negative spillover effects were observed in neighbouring cities not participating in 
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the ETS, although this impact diminished markedly when the distance exceeded 900 km. In South 

Korea, a study by O. et al. (2023) indicated that during the initial phase of ETS implementation 

(2015–2017), listed companies did not achieve significant emission reductions. Nevertheless, the 

overall energy efficiency of the sector improved due to the flexible use of emission permits and 

offset mechanisms. 

For the EU, the study by Dechezleprêtre et al. (2023) indicated that during the first two phases of 

the EU ETS (2005–2012), manufacturing facilities reduced CO₂ emissions by an average of 

approximately 10%, with the most pronounced effect observed during the 2008–2012 period. At 

the same time, firms within the system experienced growth in revenues and fixed assets, while 

profits and employment were not significantly impacted. This demonstrates that the ETS can 

achieve environmental objectives while maintaining competitiveness and fostering technological 

innovation. 

In the context of China’s steel industry, the study by Duan et al. (2019) applied a two-stage dynamic 

game model and found that when the emission reduction target was increased from 15% to 30%, 

both social welfare and producer surplus improved, while macroeconomic losses gradually 

decreased. This finding reinforces the effectiveness and feasibility of market-based carbon pricing 

policies. 

In addition, the simulation report by IETA (2023) indicates that if all countries cooperate to 

implement their NDCs through the Article 6 mechanism of the Paris Agreement, the 

implementation costs could be reduced by up to 50% compared to unilateral approaches. If the 

cost savings are reinvested to enhance climate ambitions, the global emission reduction level 

could be doubled, thereby creating a crucial incentive for forming "ambition clubs" and increasing 

the overall system’s efficiency. 

III.2.2. Impact on sectoral structural shift  

The implementation of the ETS provides businesses with the flexibility to select suitable 

production and business options, enabling cost optimisation while fulfilling GHG emission 

reduction commitments under the NDC. However, ETS will also impact the sectoral structure. 

Specifically, high-emission industries such as coal-fired power generation, cement, and steel 

production will face pressure to reduce emissions or transition to cleaner technologies. In 

contrast, low-emission and green technology sectors, including renewable energy, electrified 

transportation, energy-efficient manufacturing, and agroforestry, will be better positioned for 

growth. This change will drive a structural shift in the economy, reallocating capital and labour 

toward more sustainable industries.  

Measures such as the development of biogas power (E36), waste-to-energy (E35, E34), biomass 

power (E33), and solar power (E29, E30) contribute to promoting renewable energy, attracting 

investment, creating new jobs, and transitioning the economic model towards sustainability and 

green growth. Meanwhile, advancements in the cement and steel industries (E8, E7, I2, I1, I4s) help 

optimise production, reduce dependence on raw materials, and enhance circularity. However, this 

process requires traditional businesses to make significant investments in new technologies, 

leading to higher short-term costs. 

The development of solar power, waste-to-energy, biomass power, and biogas power reduces 

dependence on coal-fired and oil and gas power, promoting the use of clean energy. Measures to 
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enhance energy efficiency in the industrial sector (E16, ETP) help reduce fossil fuel consumption. 

However, this shift may put pressure on the coal and oil and gas industries due to decreased 

demand.  

Overall, the comparison between scenarios indicates that sectoral shifts toward low-carbon 

technologies and production structures occur more rapidly under ETS implementation than under 

the BAU scenario. By placing sectors under the ETS, the policy creates stronger economic 

incentives for emission reduction and resource allocation, driving a faster transition to cleaner and 

more efficient technologies. This market-based approach not only accelerates structural 

transformation but also offers a more cost-effective pathway for achieving Viet Nam’s NDC targets, 

compared to relying solely on individual, isolated efforts of covered sectors without the support 

of a coordinated trading mechanism.  

✔ In the absence of an ETS, achieving the unconditional NDC target relies entirely on the 

direct implementation of mitigation measures within the pilot sectors, which presents a range of 

technology and investment options, but lacks the flexibility and cost-optimisation benefits of a 

market-based approach.  

For the coal power sector, priority can be given to measures with lower costs, including: 

● E36. Developing biogas power 

● E35. Developing landfill waste-to-energy power 

● E16. Enhancing energy efficiency in industrial sub-sectors (excluding the brick, cement, and 

steel manufacturing sub-sectors) 

● E33. Developing biomass power generation 

● E34. Developing waste-to-energy power generation through incineration 

● E28. Developing small hydropower 

● E29. Developing concentrated solar power 

● E30. Developing rooftop solar power 

The implementation of these mitigation measures has a profound impact on the structure of 

related sectors, including: 

● The energy and power sector: Traditional power generation industries will face 

competitive pressure from renewable energy sources, forcing them to either adapt or 

optimise performance. The development of solar power, biomass energy, and biogas 

power will reduce dependence on fossil fuels. However, this transition will impact the 

sector’s workforce, as workers in traditional industries may be required to change 

professions, while the emerging sectors demand highly skilled technical expertise, 

necessitating a period of adjustment. Enterprises will gradually shift to sustainable 

production models, adhering to low-emission standards. Many manufacturing and 

industrial enterprises will benefit from access to clean energy, meeting market demands, 

particularly those engaged in international trade and global value chains.  

● The agriculture and biomass sector: Generating revenue from agricultural by-products 

through the development of biomass power and biogas power will create new income 

streams from materials such as rice straw, rice husks, and sawdust. This approach will 

drive an internal shift within the agricultural sector toward promoting sustainable farming 
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practices. Farmers can supply raw materials for biomass and biogas power production 

while also utilising agricultural waste effectively. 

● Internal labour market shifts: The demand for renewable energy engineers, solar power 

technicians, and waste management specialists is expected to surge. Meanwhile, workers 

in the coal and oil sectors will need to undergo retraining to meet new market demands.  

For the cement industry, cost-effective measures that can be prioritised include: 

● E8. Reducing heat losses in clinker kilns. 

● E7. Optimising the clinker combustion process. 

● I2. Using industrial waste by-products as additives to replace clinker (e.g., blast furnace 

slag, fly ash). 

● I1. Using natural mineral additives to replace clinker (e.g., limestone, pozzolan). 

The implementation of energy-saving measures and green production practices drives the 

structural shift in the cement industry from traditional production models to high-tech, 

sustainable, and low-emission production. This transformation alters the industry's supply chain, 

requiring suppliers of additives to meet high-quality and environmentally friendly standards. 

Cement enterprises are increasingly transitioning from traditional plants to integrated green 

manufacturing facilities that utilise renewable energy and waste heat recovery technologies. 

Moreover, policies promoting the use of green building materials create incentives for companies 

in the sector to expand their market share into international markets with stringent environmental 

requirements. 

For the BOF steel industry, some priority measures that can be implemented include: 

● E13. Preheating in the steel rolling mill 

● E15. Injecting pulverised anthracite coal into the blast furnace 

● E14. Recovering waste heat from the BOF 

The implementation of energy-saving measures and the development of advanced technologies 

drive the steel industry to shift from traditional production methods to greener, low-emission, and 

more energy-efficient manufacturing. This transition not only enhances competitiveness but also 

enables Vietnamese steel enterprises to meet stringent international standards on emissions and 

environmental protection, facilitating access to high-end markets such as the EU, the US, and 

Japan. Domestic demand for goods may also evolve, with a stronger focus on high-quality, 

environmentally friendly steel products that meet more rigorous technical requirements.  

However, these measures will also impact the workforce within the industry. New technologies 

require engineers and workers to have in-depth knowledge of automation, industrial control, and 

energy management. Regular technical training must be organised to keep employees updated 

on new technologies, particularly in the management and operation of energy optimisation 

systems. The industry will shift from manual labour to technical management roles with skills in 

digitalisation and data management. Stricter occupational safety requirements will be enforced, 

with rigorous standards for incident handling and environmental protection.  

For EAF steel industry, some priority measures that can be applied include: 

● E13. Reheating in the rolling mill 

● E12. Preheating scrap steel before charging it into EAF 
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The implementation of measures E13 and E12 in the EAF steel sector will lead to significant 

structural changes, such as: 

● Increased demand for high-quality scrap steel: The implementation of measure E12 

involves preheating scrap steel before feeding it into the EAF furnace, which reduces 

energy consumption during melting and improves production efficiency. This approach 

encourages the procurement of high-quality, low-impurity scrap steel to maximise melting 

efficiency. As a result, demand for scrap steel rises, prompting steel enterprises to 

establish stable supply chains for recycled materials from domestic and imported sources. 

● Enhanced EAF operation and preheating system skills: Workers will require specialised 

training in control techniques, energy management, and maintenance of the scrap steel 

preheating system and EAF furnace. Manual tasks will increasingly be replaced by 

automation and remote control systems, necessitating proficiency in automation 

management, digital skills, and data processing. The demand for quality control engineers 

specialising in scrap steel assessment and personnel for scrap collection and sorting will 

also rise to meet the growing demand. 

Opportunities for international market access: The adoption of EAF technology with preheating 

enables the steel sector to meet stringent emission and energy efficiency standards set by the EU, 

US, and Japan. This compliance positions Vietnamese steel producers to access high-value 

international markets, strengthen export competitiveness, and cater to the growing demand for 

low-carbon, sustainable steel products.  

✔ In the absence of an ETS, to achieve the conditional NDC, conditional NDC with JETP 

targets, the pilot sectors – particularly the thermal power sector – must implement additional 

measures such as E38 (development of ultra-supercritical thermal power technology), E37 

(development of LNG-fueled combined cycle gas turbines), and E31 (onshore wind power 

development) to meet NDC targets. For the steel sector, it is mandatory to adopt ETP (energy 

efficiency on the demand side for BOF steel) and I4s (application of best available technologies to 

reduce emissions in the steel sector through BOF technology improvements) to fulfil NDC 

requirements.  

The implementation of measure E38 (development of ultra-supercritical thermal power 

technology - USC) enhances thermal power plant efficiency by utilising steam at extremely high 

pressure and temperature (above 600°C and 30 MPa). Plant efficiency can reach 45-50%, 

compared to only about 35-40% in conventional thermal power plants. Consequently, this reduces 

fuel consumption, lowers electricity production costs, and decreases GHG emissions. However, it 

requires high-quality coal, skilled technical labour, and potential retrofitting or replacement of 

existing thermal power plants to adopt the technology.  

The implementation of measure E37 (development of LNG-based combined cycle gas turbines) 

achieves higher efficiency compared to traditional fuels, reaching up to 60%. This leads to a 

significant increase in demand for natural gas, requiring a stable supply chain, import 

infrastructure, and storage facilities. It also necessitates higher technical skills and specialised 

expertise for workers in the management and operation of the technology. 

The implementation of measure E31 (onshore wind power development) will increase the demand 

for energy storage technologies (ESS) to store excess electricity generated from wind power. The 
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workforce shift will require a skilled team specialising in renewable energy and complex grid 

control systems. 

✔ In the case of an ETS, within three pilot sectors, the key difference compared to the non-

ETS scenario is that businesses have more options, rather than investing entirely in all mitigation 

measures directly, but can instead partially meet their obligations through credit trading. 

However, since the adoption of mitigation technologies is more selective, the pace of sectoral and 

labour market transition is slower, and the overall structural shift within industries remains 

comparable to the non-ETS scenario, though less immediate.  

For the coal-fired power sector, under the unconditional NDC scenario, in the first year, the 

industry would only need to apply measures. Consequently, sectoral and labour transitions would 

occur primarily due to the influence of this measure only, such as promoting renewable energy 

with small hydropower. Once the NDC target is met, and if the investment cost exceeds the market 

price, businesses would lack incentives to implement additional mitigation measures. Should the 

NDC targets become more stringent, greenhouse gas mitigation measures will be increasingly 

adopted as carbon pricing escalates. Technologies such as biomass, waste-to-energy, and 

concentrated solar power will then be deployed, accelerating the shift of the energy sector toward 

cleaner sources relative to the unconditional scenario. 

In the case of the gas-fired power sector, no mitigation measures would need to be implemented 

if an ETS is in place under the unconditional NDC scenario. As a result, the shift toward green 

energy would not occur. In both the coal-fired and gas-fired power sectors, developing onshore 

wind power (E31) is considered a costly option. Therefore, the preferred approach would be to 

purchase credits/allowances from the market, which would be sufficient to meet the NDC target. 

Consequently, the development of onshore wind power would not be driven as it would be in the 

absence of an ETS. In the case that NDC targets are tightened, GHG emission reduction measures 

will be more extensively employed as carbon prices rise. At that point, solutions such as E16, E28, 

E29, and E33 will be implemented, contributing to a faster transition of the energy sector toward 

cleaner sources compared to the unconditional scenario. 

In the cement manufacturing sector, which offers many large-scale and cost-effective solutions for 

GHG emissions reduction, this industry would act as a supplier of allowances to the market. 

Consequently, the cement industry is expected to maintain the full implementation of mitigation 

measures as it would in the absence of an ETS. The sector’s internal restructuring is projected to 

proceed along a similar path to the non-ETS baseline scenario.  

In the BOF steel sector, in the unconditional NDC scenario, they would only apply E15 instead of 

E13 and E14 compared to the non-ETS scenario, since they could purchase the remaining GHG on 

the market. This option is slower than the sectoral structural shifts. However, in the case that NDC 

targets are tightened, the structural shift within the industry remains unchanged compared to the 

scenario without an ETS, as all mitigation measures continue to be implemented. This sector acts 

as a supplier of allowances in the market due to the low cost of implementing measures compared 

to the starting carbon price.  

Conversely, in the EAF steel sector, the structural shift only occurs with measure E13, as measure 

E12 is not required. Instead, the sector opts to purchase credits/allowances in the ETS. As a result, 

the pace of structural change in the EAF steel sector will be slower.  
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✔ In the case of an ETS, a financial mechanism enables the transfer of resources from 

high-emission sectors to those capable of generating marketable credits or allowances, thereby 

facilitating the shift toward greener and more sustainable industries. Under the selected initial 

carbon price level used for simulation, a portion of financial resources from the thermal power 

and steel sectors has been redirected to carbon credit-generating projects via the credit market, 

and to the cement sector through the ETS. Specifically, the thermal power sector is required to 

transfer between 69 million USD and up to 337.6 million USD to the cement sector and credit-

generating projects through the ETS. This represents the compliance cost borne by the thermal 

power sector to meet its NDC targets, while simultaneously serving as a significant revenue stream 

for the cement sector and carbon credit providers. This dynamic illustrates a capital reallocation 

from high-emission sectors to those with greater mitigation potential or credit-generation 

capacity. Accordingly, the ETS facilitates a more transparent and targeted flow of capital toward 

greener industries. 

III.2.3. Impact on budget revenue 

The implementation of the ETS system can generate significant revenue for the state budget 

through mechanisms such as auctions, transaction fees, and penalties for non-compliant 

enterprises.  

● Revenue from auctioning of emission allowances: In a fully operational ETS, the auctioning 

of emission allowances is expected to become a significant and predictable source of 

revenue for the government. However, during the pilot phase, the three covered sectors – 

thermal power, cement, and steel – are to be exempt from purchasing allowances, as the 

policy focus is primarily on testing system design, building institutional capacity, and 

monitoring compliance behaviour. This exemption is intended to ease the transition for 

regulated entities and to avoid imposing financial burdens before the market is fully 

functional. Therefore, no auction-based revenue is expected to be collected by the 

government in this period. 

● Revenue from participation fees in the ETS: In a mature ETS, governments often impose 

various administrative and service fees associated with market operations, such as 

registration fees for regulated entities, transaction fees for trades, and licensing fees for 

brokerage or intermediary services. For example, the fee structure associated with the UK 

ETS and EU ETS (effective from 1 April 2024) is presented in the table below: 

Table 10: The fee structure associated with the UK ETS and EU ETS  

(effective from 1 April 2024)  

Charge category Small emitters 

(50,000 

tCO₂/year) 

Medium emitters 

(50,000–500,000 

tCO₂/year) 

Large 

emitters 

(> 500,000 

tCO₂/year) 

Permit application £1,774 £3,325 £7,940 

Annual 

subsistence 

£3,384 £4,409 £5,420 

Variation £561 £561 £561 

Transfer £561 £561 £561 
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Revocation £893 £893 £893 

Surrender £893 £893 £893 

Allocation from 

New Entrant 

Reserve 

£1,487 £1,487 £1,487 

Source: Department of Agriculture, Environment and Rural Affairs (2024)4 

These fees can help cover the operational costs of market oversight and infrastructure. 

However, within the scope of this study, these potential revenue streams are excluded 

from the analysis due to the lack of available data on fee structures and because such 

mechanisms are not yet defined or implemented for Viet Nam’s pilot ETS.  

● Revenue from ETS violation penalties: An essential component of the ETS is the 

enforcement of penalties on enterprises that fail to comply with emission regulations, such 

as exceeding allocated allowances without purchasing additional allowances or submitting 

incorrect emission reports. These fines can be used to fund climate adaptation, energy 

transition, or a business support program. However, within the scope of this study, 

compliance costs are modelled under the assumption that all pilot sector enterprises meet 

their emission reduction targets. Therefore, the emissions remain below the allocated 

thresholds, and no penalty-related revenue is projected during the pilot phase. While it 

may be premature to focus on enforcement and penalties during the pilot phase, 

conducting sensitivity analyses in later phases is important. Such analyses would help 

capture the potential financial impacts of non-compliance and improve the robustness of 

future ETS revenue projections. 

Apart from the implementation of the ETS, the requirement to invest in GHG emission reduction 

measures will reduce the capital available for production, consequently affecting the profitability 

of enterprises. This may, in turn, impact the obligations to the state budget derived from the 

profits of production activities.  

III.2.4. Impact on household consumption and consumer price 

III.2.4.1. Impact on household consumption 

New technologies and renewable energy sectors create new job opportunities with stable 

incomes. However, the contraction of the coal and oil & gas sectors may lead to job losses in these 

fields, requiring support policies for career transition. Simulation results from the econometric 

model show that implementing the ETS not only helps mitigate the negative impact on GDP but 

also positively limits the adverse effects on household consumption. Specifically: 

● In the scenario without ETS, household consumption decreases by approximately -

0.0097% over the entire period of 2025-2030 in the unconditional scenario. However, when 

Viet Nam implements conditional commitments or conditional commitments with JETP, 

the negative impact becomes more pronounced, with a reduction of around -0.0301% to -

0.0308% throughout the 2025-2030 period.  

 
4 Emissions Trading Schemes fees, charges and civil penalties. https://www.daera-

ni.gov.uk/articles/emissions-trading-schemes-fees-charges-and-civil-penalties 

https://www.daera-ni.gov.uk/articles/emissions-trading-schemes-fees-charges-and-civil-penalties
https://www.daera-ni.gov.uk/articles/emissions-trading-schemes-fees-charges-and-civil-penalties
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● On the other hand, when applying ETS with a maximum offset of 10% of the allocated 

allowances, household consumption only decreases by about -0.0012% in the 

unconditional scenario, and by -0.0162% and -0.0176% in the conditional and conditional 

with JETP scenarios over the entire period of 2025-2030. In the case where the offset is 

raised to 20% of the allocated allowances, household consumption in the conditional and 

conditional with JETP scenarios only decreases by approximately -0.0137% over the entire 

2025-2030 period. This shows that expanding the offset capacity in ETS helps to reduce 

the negative impact on household consumption.  

 

Figure 9: Impact on household consumption (% compared to baseline scenario) 

 Source: The Consultant, based on modelling results (2025) 

III.2.4.2. Impact on consumer price 

Results from the structural econometric model indicate that the implementation of the ETS system 

has a significant effect in curbing consumer price. 

● In the scenario without ETS, consumer prices tend to increase steadily over the years 

across all options. Specifically, the average price increase during the 2025-2030 period is 

approximately 0.0026% in the unconditional scenario, while in the conditional and 

conditional with JETP scenarios, the average price increase for the entire period of 2025-

2030 is around 0.008% and 0.0082%, respectively.  

● When applying ETS with a maximum offset of 10%, the impact on consumer prices is 

significantly reduced. In the unconditional scenario, the average price increase drops to 

only 0.0011% over the entire period of 2025-2030, which is lower than in the scenario 
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without ETS. For the conditional NDC targets and conditional NDC targets with JETP 

scenarios, consumer prices increase by an average of 0.0069% and 0.0071%, respectively, 

over the 2025-2030 period. In the scenario where the offset is extended to 20%, the 

average price increase during 2025-2030 is only around 0.0057% in the conditional 

scenario and 0.0059% in the conditional NDC targets with the JETP scenario. This means 

that raising the offset cap from 10% to 20% helps reduce the increase in consumer prices 

by approximately 0.0012 percentage points compared to applying only the 10% offset.  

 

Figure 10: Impact on consumer price (% compared to baseline scenario) 

Source: The Consultant, based on modelling results (2025) 

III.2.5. Gender in labour structure shift 

The implementation of emission reduction measures, as discussed in the previous section, may 

impact labour shifts by gender, particularly in the energy, cement, and steel industries. Based on 

the current gender composition of the workforce in the studied sectors, as shown in the table 

below, the following trends in gender impacts may emerge: 

● In the power sector, the implementation of emission reduction measures, such as 

developing clean energy sources (solar power, wind power, small hydropower, and 

biomass power), is likely to shift investment and labour from coal-fired power plants to 

cleaner energy industries. The table below shows that women account for an average of 

24.5% of the workforce in solar and wind power, which is higher than the proportions in 

coal-fired power (21.1%) and gas-fired power (19.0%). Therefore, this transition may create 

more job opportunities for women, contributing to narrowing the gender gap in the energy 

sector. However, men are still expected to dominate due to the technical nature of jobs in 

the power sector, which often require specialised skills and extensive experience in energy 

fields. 
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Table 11: Gender distribution of the workforce in the electricity, cement, and steel sectors  

(2020 - 2023) (Unit: %) 

Sector Female (%) Male (%) 

Electricity Wind power 20.6 79.4 

Solar power 28.4 71.6 

Hydropower 16.0 84.0 

Coal thermal power 21.1 78.9 

Gas thermal power 19.0 81.0 

Other power 21.2 78.8 

Cement  18.8 18.8 

Steel and iron 15.7 15.7 

Source: The Consultant, based on GSO statistics (2025) 

● In the cement sector, emission reduction measures focus on optimising production 

processes and using additives to replace clinker, which helps reduce manual labour and 

enhance automation. Although male workers still dominate (81.2%), this transition could 

create more opportunities for women to take on technical and managerial roles. However, 

the change in the female workforce ratio is expected to be minimal.  

● Similarly, in the iron and steel sector, with measures such as blast furnace technology 

improvements, heat recovery, and preheating of steel, the demand for highly skilled 

labour will increase. Currently, men account for 84.3% of the workforce in this sector, and 

although the proportion of female workers may rise slightly due to advanced technologies 

reducing heavy labour, men will still dominate the workforce. 

Overall, implementing emission reduction measures may help increase the proportion of female 

workers in the renewable energy sector, while the cement and iron & steel industries may see a 

slight shift in gender composition due to automation and process optimisation. 

III.3. Overall assessment across different governance options 

The choice of the NDC implementation scenario will directly determine the cost of emission 

reduction and the macroeconomic impact on Viet Nam in the coming period. If the no-ETS scenario 

is chosen, the primary advantage lies in the ability to rapidly implement the plan without the need 

to build carbon market infrastructure or complex monitoring systems. This approach may be 

suitable if Viet Nam seeks to retain full domestic control and is not yet prepared to integrate with 

the international carbon market. However, this option entails the highest compliance cost, 

reaching 1,297 – 1,331 million USD in the conditional and conditional with JETP scenarios, and 

generates the greatest negative impact on GDP, with a projected reduction of up to -0.0208% over 

the 2025-2030 period. 

In contrast, the ETS10 scenario presents a more cost-effective pathway. It reduces total compliance 

costs to approximately 701.3 million USD in the conditional scenario and 769.8 million USD in the 

conditional with JETP scenario, while lessening the negative impact on GDP to -0.011% and -0.012% 

respectively. 
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Finally, the ETS20 scenario, which allows a higher offset limit (20%), is considered the most optimal 

in terms of cost and economic efficiency. This flexibility enables businesses to choose between 

internal abatement or purchasing carbon credits/allowances from the market. As a result, total 

compliance costs decrease significantly to about 21.5 million USD, and the negative impact on GDP 

is only around -0.0003% in the unconditional scenario. Meanwhile, in the conditional scenario 

combined with JETP, the total costs fall to 598.3 million USD, and the GDP decline is limited to -

0.0093% for the entire period of 2025-2030. 

To inform policy prioritisation, the modelling results are evaluated across multiple dimensions, 

including:  

• Impact on investment costs: The lowest costs are observed in the ETS20 under the 

unconditional NDC scenario.  

• Impact on carbon costs: The lowest cost is all three scenarios under non-ETS.  

• Impact on total compliance costs: The lowest costs are observed in the ETS20 under 

the unconditional NDC scenario. 

• Impact on GDP: ETS20 under the unconditional NDC scenario creates the least 

negative impact.  

• Impact on consumption: Similarly, ETS20 under the unconditional NDC scenario 

creates the least negative impact. 

• Impact on consumer price: ETS20 under the unconditional NDC scenario creates the 

least negative impact. 

Considering all aspects, if the unconditional NDC target is chosen, selecting ETS20 scenario is the 

most cost-effective and the lowest negative impacts. However, if the conditional NDC target is 

chosen, it is necessary to have an ETS to support businesses in reducing compliance costs while 

providing favorable trading opportunities, especially with the ETS20 scenario.  

During the pilot phase, the analysis results suggest that the starting carbon prices for simulation 

might vary from 1.1 to 3.7 USD per tCO₂, with future price determination left to market dynamics 

or an established auctioning mechanism for emission allowances. The market's response differs 

under each price scenario. The analysis presented herein reflects only the specific case based on 

the initial price level selected earlier. 

The Consultant has arranged the priority order of criteria in the table below to support the policy 

decision-making process in a transparent, scientifically grounded, and quantitatively comparable 

manner across different scenarios. A multi-criteria decision analysis (MCDA) method is applied to 

quantify the effectiveness and impact of each specific scenario based on criteria such as 

compliance costs and macroeconomic indicators, including impacts on GDP, consumption, and 

prices. The prioritisation helps clearly identify which scenario offers the highest cost-effectiveness, 

minimises socio-economic losses, and creates the best market incentives in the context of 

implementing the NDC. Specifically, the ranking principle for each criterion, in order of priority, is 

as follows: 1 is the highest priority, and 9 is the lowest priority. The criteria scores are then 

summed, and the scenario with the lowest total score is prioritised.
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Table 12: Policy priority evaluation 

Policy Scenarios5 

Impact Scoring 

Investment 

costs 

Carbon 

costs 

Compliance 

costs 
GDP 

Consum

-ption 

Consumer 

price Investment 

costs 

Carbon 

costs 

Complian

-ce costs 
GDP 

Consum

ption 

Consumer 

price 
Total 

The order 

of priority Million 

USD 

Million 

USD 

Million 

USD 
% % % 

Scenario 1 420.5 0.0 420.5 -0.0065 -0.0097 0.0156 3 1 3 3 3 3 16 3 

Scenario 2 1297.0 0.0 1297.0 -0.0202 -0.0301 0.0479 8 1 8 8 8 8 41 7 

Scenario 3 1331.0 0.0 1331.0 -0.0208 -0.0308 0.0493 9 1 9 9 9 9 46 9 

Scenario 4 169.2 117.9 164.2 -0.0007 -0.0012 0.0017 2 5 2 2 2 2 15 2 

Scenario 5 1111.8 226.3 927.6 -0.0110 -0.0162 0.0260 6 7 5 6 6 6 36 6 

Scenario 6 1138.3 179.8 949.6 -0.0120 -0.0176 0.0287 7 6 7 7 7 7 41 7 

Scenario 7 169.2 72.7 94.2 -0.0003 -0.0005 0.0009 1 4 1 1 1 1 9 1 

Scenario 8 917.5 313.3 911.6 -0.0093 -0.0137 0.0223 4 8 4 4 4 4 28 4 

Scenario 9 947.2 338.0 936.3 -0.0093 -0.0137 0.0223 4 9 6 4 4 4 31 5 

Source: The Consultant (2025)

 
5 Scenario 1: No ETS scenario in case of emission caps based on unconditional target of NDC.  

Scenario 2: No ETS scenario in case of emission caps based on conditional target of NDC. 

Scenario 3: No ETS scenario in case of emission caps based on conditional target of NDC and JETP. 

Scenario 4: ETS scenario in case of emission caps based on unconditional target of NDC and the rate of offset carbon limit is 10%.  

Scenario 5: ETS scenario in case of emission caps based on conditional target of NDC and the rate of offset carbon limit is 10%. 

Scenario 6: ETS scenario in case of emission caps based on conditional target of NDC and JETP and the rate of offset carbon limit is 10%. 

Scenario 7: ETS scenario in case of emission caps based on unconditional target of NDC and the rate of offset carbon limit is 20%.   

Scenario 8: ETS scenario in case of emission caps based on conditional target of NDC and the rate of offset carbon limit is 20%. 

Scenario 9: ETS scenario in case of emission caps based on conditional target of NDC and JETP and the rate of offset carbon limit is 20%. 
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IV. CONCLUSION AND RECOMMENDATIONS 

IV.1. Key results 

This study applies a comprehensive, three-level integrated modelling approach – comprising 

micro, sectoral, and macroeconomic analyses – to evaluate the cost-effectiveness and feasibility 

of various policy options for implementing the ETS in compliance with Viet Nam’s NDC targets. 

The assessment focuses on three pilot sectors: thermal power, cement, and steel, and considers 

nine policy scenarios, ranging from no ETS to ETS schemes with offset flexibility (ETS10 and 

ETS20), across three NDC commitment levels: unconditional, conditional, and conditional with 

JETP support. 

At the micro level, the study allocates allowances and assesses corporate investment behaviour 

under ETS and non-ETS scenarios. The sectoral level examines the impact of the ETS on 

technology, compliance costs, and investment decisions. These results are then integrated into 

the macro level to quantify the ETS’s impacts on GDP, investment, household consumption, 

inflation and structural shifts in the economy. 

Unlike conventional commodity markets, in the ETS, businesses can opt out of the market by 

investing in emission reduction measures, reflecting a comparative advantage in optimising 

compliance costs. 

The study employs a structured econometric model to quantify the impact of the ETS on the 

economy. This model simulates the responses of businesses and consumers to changes in 

emission costs, assesses spillover effects on industries and the labour market, and analyses the 

effectiveness of policies in balancing economic growth with NDC targets. 

Some key findings of the study are as follows:  

● The role of ETS in achieving NDC goals: The study confirms that the ETS is a vital tool for 

Viet Nam to achieve its emission reduction targets cost-effectively while supporting a 

sustainable economic transition. The ETS provides businesses with flexibility to choose 

between internal emission reductions or purchasing allowances and credits in the 

carbon market, reflecting comparative advantages in cost optimisation. 

● Market price: During the pilot phase, the analysis results suggest that the starting 

carbon price might vary from 1.1 to 3.7 USD per ton of CO2. In the conditional NDC 

scenario, higher demand for credits results in a slight price increase compared to the 

unconditional NDC scenario. Expanding the offset limit to 20% of emission allowances 

(ETS20) might reduce the carbon price on the market. In the ETS20 scenario without 

NDC conditionality, the carbon price is projected to be the lowest due to the significant 

imbalance between supply and demand. 

● Compliance costs: ETS significantly reduces investment costs for businesses, particularly 

in conditional NDC scenarios. In the unconditional NDC, investment costs decrease from 

420 million USD to 21.5 million USD with ETS implementation. In the conditional NDC, 

ETS20 lowers investment costs from 1,297 million USD to 598.3 million USD. In total, 

under the unconditional NDC scenario, compliance costs decrease from 420 million USD 

to 164.2 million USD with the implementation of the ETS, while in the conditional NDC 

scenario, costs drop from 1.297 billion USD to 927.6 million USD. 
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● Sectoral impacts: The power sector benefits the most from ETS due to substantial cost 

reductions, while the cement sector becomes an allowance supplier on the ETS at the 

starting price level. The steel sector experiences minimal impact from trading limits, 

with notable differences among scenarios. ETS enables companies to optimise 

compliance costs and generate revenue from allowance trading. In conditional NDC and 

JETP scenarios, raising the offset limit from 10% to 20% significantly increases both 

credit purchase costs and allowance sale revenue. Power plants are the primary buyers 

due to high mitigation costs, while the cement sector serves as a net seller owing to 

lower mitigation costs. 

● Macroeconomic benefits of ETS: Although the impact of meeting NDC targets on 

macroeconomic indicators is limited, ETS mitigates the adverse effects of emission 

reduction policies on GDP, investment, consumption, and consumer prices. Expanding 

the offset limit from 10% to 20% further limits economic downturns, while international 

mechanisms like JETP help Viet Nam meet climate commitments without significant 

economic disruption. ETS not only reduces emissions but also drives economic 

restructuring. High-emission sectors like power, cement, and steel face pressure to 

adopt cleaner technologies, while renewable energy and electrified transportation 

sectors gain growth opportunities. ETS also generates government revenue from 

auctioning allowances and credit trading, though allowances are freely allocated during 

the early market phase. 

● Consumption and consumer price: Initially, ETS has a mild inflationary impact due to 

economic adjustments, but the effect is significantly lower than in scenarios without 

ETS. Over the long term, productivity improvements in emission-intensive sectors 

compensate for the initial impact. ETS stabilises the economy by supporting a green 

transition. 

● Structural shifts: ETS enables the transfer of financial resources from high-emission 

sectors to those capable of generating marketable credits or allowances, thereby 

facilitating the shift toward greener and more sustainable industries.  

Optimal policy choices for NDC implementation: In the unconditional NDC scenario, choosing 

ETS20 will offer cost-effective solutions with minimal negative impacts. In the conditional NDC 

scenario, a robust carbon market is essential to help businesses reduce compliance costs and 

facilitate efficient carbon trading. ETS20 emerges as the most effective policy, providing cost 

savings of up to 700 million USD compared to no-ETS scenarios and minimising GDP impact 

from -0.02% to -0.009% over 2025-2030. The analysis results suggest that a starting carbon price 

could vary from 1.1 to 3.7 USD per ton of CO2, with further adjustments determined by market 

mechanisms or through auctioning. Finally, the choice of NDC implementation scenario directly 

affects emission reduction costs and economic impacts. Not applying ETS enables rapid 

implementation but comes with high costs and misses out on the benefits of the carbon market. 

In contrast, ETS10 helps reduce costs and provides an opportunity to become familiar with the 

market, while ETS20 offers optimal effectiveness by lowering compliance costs, minimising GDP 

impacts, and facilitating international connectivity. 

In summary, ETS not only helps Viet Nam achieve emission reduction targets at the lowest cost 

and mitigates the growth slowdown from implementing the NDC, but also promotes green 
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growth, enhances business competitiveness, and ensures sustainable development in the long 

term. 

Based on the preliminary results of the impact assessment of ETS governance options, the 

Consultant conducted a consultation mission from 14 to 16 April 2025 to discuss and gather 

feedback on the findings, with a particular focus on the pilot phase of Viet Nam’s ETS. This 

mission consisted of two main activities: 

1. Bilateral meetings with line ministries overseeing the pilot sectors – cement, iron and 

steel, and thermal power – which are being considered for inclusion in the ETS pilot 

phase; and 

2. A multi-stakeholder consultation workshop. 

Overall, ministries and stakeholders expressed general agreement with the impact assessment 

results. Details of all bilateral meetings and the consultation workshop are provided in Appendix 

3 of this Report.  

IV.2. Policy recommendation 

Based on the results of the quantitative analysis of policy scenarios within the scope of this 

study, the Consultant recommends prioritising options that implement ETS, with flexible offset 

limits (10-20%), in order to achieve optimal cost-effectiveness and minimise negative impacts 

on the economy and society while fulfilling NDC commitments. 

Specifically, ETS20 option within the unconditional NDC scenario is identified as the top policy 

priority. This option demonstrates low compliance costs, minimal impacts on GDP, 

consumption, and prices. Therefore, ETS20 is the appropriate option as Viet Nam aims to fulfil 

its NDC commitments with international support and build a carbon finance mechanism linked 

to the global market. 

Although non-ETS options may be simpler to operate in the early stages, the research results 

indicate that they involve higher compliance costs and greater macroeconomic impacts, while 

failing to generate market incentives or provide flexibility for businesses. 

Designing a flexible ETS policy with offset levels ranging from 10% to 20% is the most suitable 

option for the initial phase of NDC implementation and the carbon market in Viet Nam. The 

specific option should be selected based on the level of international commitment, institutional 

readiness, and the need to balance compliance costs with the ability to generate financial 

resources. In the short term, ETS20 within the unconditional NDC scenario could be the most 

feasible and effective pilot option, laying a solid foundation for market expansion and gradually 

increasing commitment levels in subsequent phases. 

IV.3. Some limitations in the study 

One of the major challenges in assessing the impact of the ETS in Viet Nam is the limitation of 

available data for analysis. To ensure accuracy and effectiveness in allocating emission 

allowances, direct collection and validation of emission data at the facility level is a crucial step. 

However, this process faces significant financial and time constraints, especially in the context 

of limited resources and an underdeveloped emissions monitoring system. As a result, the 

study relied on existing secondary data sources from environmental reports, industrial surveys, 

and databases from MAE (formerly MONRE). While these sources provide a useful overview, 
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discrepancies may arise with actual facility-level data. Using multiple data sources for the same 

indicator can introduce certain risks, such as inconsistencies in definitions, data collection 

methodologies, or update timelines, which may affect the reliability and consistency of the 

analysis. These discrepancies may affect the determination of emission allowances allocated to 

businesses, altering the maximum volume of credits eligible for offsetting, which in turn impacts 

the calculation of the minimum costs businesses need to incur to meet NDC emission reduction 

targets. Accurate data collection at facilities not only helps build a comprehensive database that 

accurately reflects the emissions situation of each sector but also facilitates monitoring and 

enforcement of ETS compliance by businesses during the pilot and official implementation 

phases. For modelling, the macroeconomic data used in this report, we rely solely on a single, 

consistent and official source (e.g., the GSO or the IMF), so the risk of data inconsistency in this 

context is minimal. 

Like most structural models, the study uses historical coefficients to simulate future outcomes. 

However, given the rapid structural changes in Viet Nam's economy and potential revisions in 

GDP calculations by the GSO, the model's results could be affected. Additionally, structural 

models often assume that economic relationships, such as between consumption, investment, 

prices, and output, will remain stable in the long term. This assumption may not hold in the 

context of Viet Nam's fast economic transition and external shocks like geopolitical changes, 

global trade fluctuations, energy prices, or pandemics. To avoid potential biases from detailed 

yearly forecasts amid economic uncertainty, the study adopts a fixed GDP growth scenario for 

the entire period to compare policy options. This approach ensures consistency and excludes 

the impact of uncontrollable fluctuations in the model. 

This study acknowledges several inherent limitations arising from the need to simplify 

assumptions to facilitate quantitative modelling. The study assumes that businesses are 

capable of implementing the necessary emission reduction measures to meet NDC targets, but 

in reality, this process is much more complex. Technology transformation requires significant 

investment, advanced techniques, skilled labour, and suitable resources. Small and medium-

sized enterprises, particularly in energy-intensive and high-emission sectors, may face 

significant challenges in meeting NDC requirements without financial and technological support 

from the government. In the "no-ETS" scenarios, the model presumes full implementation of all 

identified mitigation measures by businesses. While this assumption allows for straightforward 

estimation of emissions and compliance costs, it risks overstating the feasibility of such 

implementation in real-world contexts. Technical constraints, investment delays, and 

behavioural inertia—particularly among firms operating with limited institutional capacity or 

uncertain return expectations—can significantly hinder the adoption of low-carbon 

technologies. 

For the ETS scenarios, the model assumes a perfectly competitive and fully functional carbon 

market, where allowance prices are determined by the equilibrium between supply and 

demand. While this assumption offers analytical consistency, it does not fully capture the 

structural and behavioural complexities observed in actual emissions trading systems. 

Empirical evidence from existing ETS markets suggests that issues such as limited liquidity, 

speculative trading, and regulatory uncertainty can cause significant price distortions and 

undermine market efficiency. Moreover, the study does not include a sensitivity analysis for key 

variables such as carbon price volatility or uncertainty in mitigation costs. These factors can 
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significantly affect compliance strategies and alter the relative cost-effectiveness of different 

policy designs. Future research should incorporate such analyses to strengthen the robustness 

and applicability of model findings under varied market and policy conditions. 

The model also assumes a uniform capacity among firms to implement emission reductions 

required to meet NDC targets. In practice, such capacity varies widely depending on firm size, 

financial resources, technological readiness, and sectoral characteristics. Small and medium-

sized enterprises, especially in energy-intensive industries, may struggle to comply without 

targeted support. This variation underscores the importance of accurate emissions monitoring 

at the facility level to reflect each firm's actual abatement potential. International experience 

highlights that an effective Measurement, Reporting, and Verification (MRV) system is essential 

for ensuring transparency, fairness, and accountability in ETS implementation. 

One of the key challenges in accurately determining market prices lies in the lack of available 

information from the supply side of carbon credits. To simplify market simulation, the 

Consultant assume that credit supply is always available at varying percentage thresholds (e.g., 

10%, 20%), without accounting for the actual cost of credit generation. Under this assumption, 

if the initial allowance price is low and credit prices are set equal to allowance prices, the actual 

ability of the market to supply credits at levels such as 10% or 20% will ultimately depend on 

the production cost structures of credit-generating sectors. If the allowance price is too low, in 

reality, credit suppliers may not participate in the market, as the market price would fall below 

their investment or abatement costs. This represents a key limitation of the study in 

determining a realistic market price. 

IV.4. Next steps 

To strengthen the analysis and enhance policy relevance, further research is needed to fully 

integrate additional emission sectors, beyond the three key sectors (thermal power, cement 

manufacturing, and steel production), into the assessment model. Expanding the scope of 

analysis will allow for more accurate estimates of the total domestic carbon credit supply and 

demand, while also reflecting the technical characteristics, costs, and behaviours of each 

emission sector. The assessment of the current carbon credit supply in Viet Nam, along with the 

estimation of average investment costs, remains a critical area for continued discussion and 

analysis. 

In addition to expanding sectoral coverage, future assignments should build on the existing 

foundation of ETS operational design developed in earlier studies. The focus should now shift 

toward testing and refining key implementation elements, such as simulation of registry 

operations, pilot transactions, and the verification of MRV protocols. It will also be important to 

assess the institutional capacity and readiness of relevant agencies to manage compliance, 

enforcement, and market facilitation functions. Furthermore, targeted research should explore 

financial instruments and incentive mechanisms – including linkages to climate finance and 

Article 6 of the Paris Agreement – to enhance private sector participation and mobilise 

investment for low-carbon technologies. In parallel, pilot applications of blockchain and other 

advanced digital technologies should be explored to improve transparency, traceability, and 

efficiency in ETS operations, particularly in areas such as emissions data management, tracking 

of credits and allowances, and transaction settlement. These practical next steps will support 
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the transition from ETS policy design to effective pilot operation and long-term market 

development. 
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APPENDIXES 

Appendix 1: Implementation methodology and applied model 

1. Micro-level  

Identifying GHG for sectors 

DCC conducted a report for the national GHG inventory for 2020 (draft version), detailing 

emissions from key sources. According to this, the total GHG emissions of a sector or industry 

in a given period are determined by summing the emissions from all sources within that sector 

during the reporting period. 

For the sectoral GHG inventory results for 2021 and 2022, data on total primary energy 

consumption published by the General Statistics Office was used. Specifically, in 2021, total 

primary energy consumption increased by 4% compared to 2020, and in 2022, it rose by 2.1% 

compared to 2021. 

GHG emissions for thermal power plants, steel production, and cement production are 

determined based on Circular No. 38/2023/TT-BCT, which provides technical regulations on the 

measurement, reporting, verification of GHG mitigation, and GHG inventory in the industrial 

sector” 

The formula for calculating GHG:  

 (8) 

Where: 

● i is the type of GHG emissions; 

● KNKi is the mount of GHGi (tCO2); 

● ADi Is the activity data of KNKi; 

● EFi Is the emission factor of KNKi. 

 The formula to calculate the total GHG emissions of a facility is as follows: 

 (9) 

Where: 

● TPT is the total GHG emissions of the facility (tCO2e) 

● GWPi is the global warming potential of GHG𝑖, applied according to the latest guidelines 

from the IPCC. 

2. Industry level 

Sub-sectoral cap setting for thermal power plant, cement, and iron and steel production. 
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As the mitigation measures applied to sub-sectors are different, the caps for each sub-sector 

are set individually. Sub-sector includes two types of thermal power plants (coal-fired and 

natural gas), one for cement production, and two for iron and steel production (BOF and EAF). 

Business as usual scenario: 

The cap of each sub-sector is set using the equation (1) and (2) as below under business-as-

usual scenariscenario: 

Cap sub-sector i = National cap × occupancy rate in ETS sub-sector i (1) 

And: 

Occupancy rate sub-sector i = Average total GHG emissions of ETS facilities in a 

sub-sector (2020–2022) /Average total GHG emissions of all ETS facilities 

(2) 

 Unconditional scenario, Conditional scenario, and Conditional + JETP scenario: 

After the cap of each sub-sector under Business- As- Usual is set, and the cap of each sub-sector 

under Unconditional scenario, Conditional scenario, and Conditional + JETP scenario is set using 

the equation below: 

Cap sub-sector i = BAU cap sub-sector i – Total potential emission reduction sub-

sector i 

(3) 

The total potential emission reduction for sub-sector i under different scenarios (i.e., 

Unconditional, Conditional, and Conditional + JETP) is determined based primarily on 

information from the Nationally Determined Contributions (NDC) (Socialist Republic of Viet 

Nam, 2022) and the Just Energy Transition Partnership (JETP) (European Commission, 2022) for 

sub-sector i. The mitigation measures for each sub-sector are presented in the Bảng below. The 

annual emission reduction from 2025 to 2030 is estimated using linear regression, based on 

data from the 2022 NDC report. 

Appendix Table 1: Information on mitigation measures applied in each sub-sector 

Mitigation measure 

Potential emission reduction 

(million tCO2e) 

Emission 

reduction 

cost 

Increase in 

financial 

resource 

demand 

2021-2030 2025 2030 USD/tCO2e Million USD 

Thermal power plants 

E16. Improving energy 

efficiency in industrial sub-

sectors (excluding the three 

sub-sectors of brick, cement, 

and steel production) 

8.52 0.58 2.14 -71.69 173.1 

Supply side 

E28. Small Hydropower 

Development 
45.00 5.14 6.36 -1.27 688.6 
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Mitigation measure 

Potential emission reduction 

(million tCO2e) 

Emission 

reduction 

cost 

Increase in 

financial 

resource 

demand 

2021-2030 2025 2030 USD/tCO2e Million USD 

E29. Development of 

centralized solar power 
27.58 3.55 3.43 14.00 936.1 

E30. Development of rooftop 

solar power 
65.92 8.30 8.02 39.40 3,712.5 

E31. Development of 

onshore wind power 
45.59 5.55 5.87 19.77 1,828.5 

E32. Development of 

offshore wind power 
3.01 0.00 1.00 109.79 381.3 

E33. Development of 

biomass thermal power 
6.53 0.75 0.91 17.52 142.0 

E34. Development of waste-

to-energy (incineration) 

power 
2.03 0.20 0.32 136.67 306.1 

E35. Development of landfill 

gas-to-energy power 
0.10 0.01 0.02 48.34 6.4 

E36. Development of biogas 

power 
0.19 0.02 0.03 54.30 13.1 

E38. Development of ultra-

supercritical thermal power 

technology 
35.49 3.56 5.71 16.85 1,302.4 

JETP. Phasing out coal-fired 

power plants 
- 0.60 1.15 1.70 140 

Cement manufacturing 

I1. Using natural mineral 

additives to replace clinker 

(limestone, pozzolan) 
64.7 6.5 9 -50 247.1 

I2. Using industrial waste 

additives to replace clinker 

(converter slag, fly ash) 
120.2 12.07 16.6 -63 56.8 

JETP. Improve energy 

efficiency on the demand 

side – Cement sector 
- 0.48 0.92 1.35 -32.32 

E8. Reducing clinker kiln heat 

losses 
3.7 0.3 0.7 -14.5 4.2 

E7. Optimizing clinker 

burning process 
2.1 0.2 0.4 -12.0 22.9 

E10. Using vertical roller 

mills in cement production 
6.9 0.5 1.4 2.7 734.1 

Steel production 

E12. Pre-heating scrap steel 

for electric arc furnace (EAF) 0.2 0.0 0.1 -60.4 8.7 
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Mitigation measure 

Potential emission reduction 

(million tCO2e) 

Emission 

reduction 

cost 

Increase in 

financial 

resource 

demand 

2021-2030 2025 2030 USD/tCO2e Million USD 

E13. Hot charging in rolling 

mill 
1.4 0.1 0.3 -72.2 36.2 

E15. Injecting pulverised 

anthracite into blast 

furnaces 
4.6 0.2 1.4 -85.5 37.7 

ETP. Improve energy 

efficiency on the demand 

side – BOF steel sector 
- 0.21 0.40 0.58 12.71 

I4s. Applying best available 

technologies to reduce 

emissions in the steel 

industry (BOF technology 

improvement) 

61 5.28 16.35 24.14 1,472.65 

Source: NDC Technical Report  

3. Macroeconomic Model 

a. Macroeconomic model methodology 

The model is fundamentally built upon the HERMIN structural econometric model. HERMIN is a 

smaller-scale version of the HERMES model (Harmonised European Research for Multinational 

Economic and Energy Systems), developed in 1988 by Irish professors John Bradley and John 

Fitz Gerald. It was designed to study the development of economies transitioning from lower 

levels of development, particularly in cases where data availability is limited. The HERMIN model 

has been widely applied in 27 EU countries, as well as in regions such as Poland and Turkey, 

and is currently being implemented at the National Center for Socio-Economic Information and 

Forecasting (NCIF) under the Ministry of Planning and Investment – MPI (MPI was merged into 

MOF of Viet Nam).  

Key assumptions: 

● The model is built on Keynesian demand theory, incorporating the effects of cost and 

price competitiveness.  

● It assumes that Viet Nam is a small and open economy, influenced by external prices 

and taxation. 

● Factor demand equations are formulated based on the CES (Constant Elasticity of 

Substitution) cost function. 

● Price factors are modelled using the Phillips curve, accounting for how wage changes 

impact production costs across the economy 

Model structure development 

● The model segments the economy into key economic sectors, allowing for an in-depth 

analysis of sectoral changes and their impact on the overall economy. 
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● It clearly defines and analyzes the transmission mechanisms linking domestic and 

global economic conditions.  

● It reflects the openness of the economy through international trade and its responses 

to domestic and external shocks 

● It captures the interplay between tradable and non-tradable sectors, technological 

advancements, and structural shifts across industries. 

● It models the wage and price determination mechanisms. 

● It represents the functioning and openness of the labor market; 

● It incorporates the role of the public sector, evaluating trade-offs between public and 

private sector policies. 

 

Appendix Figure 1: Macroeconometric Model structure 

Source: Bradley, J., Gács, J., Kangur, A., & Lubenets, N. (2005) 

The model is built on national accounts as its foundation, focusing on three key components: 

production, expenditure, and revenue. Production is divided into sectors such as industry, 

market services, agriculture, non-market services, and construction, reflecting the structure of 

the economy. Expenditure is used to track spending dynamics within the economy. Revenue is 

categorized into public sector and private sector revenue. The model functions as an integrated 
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system, linking production and expenditure through behavioral equations grounded in 

Keynesian economic theory. Additionally, identity equations ensure the constraints and 

equilibrium of the economy are maintained. 

b. The ETS mechanism affects investment through costs and expectations 

The structural econometric model used to assess the impact of the ETS is built upon the HERMIN 

framework. This model is a type of structural macro-econometric model developed from the 

HERMES system (Harmonised European Research for Multinational Economic and Energy 

Systems), which was initiated by the European Economic Commission in the 1980s. HERMIN 

was developed in 1988 by two Irish economists, Professor John Bradley and Professor John 

FitzGerald, with the aim of studying the development trajectories of relatively less developed 

European economies. It is particularly well-suited for small and open economies. The model 

applied in this context was developed through a technical cooperation and experience-sharing 

program between Ireland’s Economic and Social Research Institute (ESRI) and Vietnam’s 

National Centre for Socio-Economic Information and Forecasting (NCIF) under the Ministry of 

Planning and Investment – MPI (MPI has been merged into MOF of Viet Nam) starting in 2012, 

and was officially published in 2015 at the Economic and Social Research Institute (ESRI)6.  

In the model, the variable i_ets represents the level of investment or costs related to ETS 

compliance (such as clean technology investment, carbon credit purchases, etc.). This variable 

is directly incorporated into the regression equations for industrial capital growth (EQ_KT) and 

the services market (EQ_KM) in the form of log (i_ets) or dependent variables such as c_kt_e 

(xpected capital costs). 

Specifically, an increase in compliance costs raises the expected capital investment costs 

(c_kt_e), causing the capital-to-labor ratio (kt_star) to decrease relative to labor. This is reflected 

through the CES cost function, where businesses choose the capital-labor usage ratio to 

optimize costs. However, when investing in clean technologies (such as through i_ets) which 

helps reduce emissions costs in the long term, the clear carbon price signal can stimulate 

investment to reduce future carbon credit purchase costs.  

In addition, ETS has a spillover effect on GDP through total investment demand in the model 

via:  

As investment is a component of aggregate demand (GDP = C + I + G + X - M). 

When ETS costs are high but are not accompanied by a clear market signal or lack flexible 

mechanisms (such as free allocation or credit offsetting), net investment (iv) tends to decrease, 

leading to a reduction in real GDP (gdpv). 

In the model, iv = iav + imv + itv + inv + icv, all of which indirectly depend on the ETS effect 

through the industry's investment decisions. 

Regarding the impact on consumption and consumer prices: Consumer prices (phc) are 

determined by the consumption equation as log(phc) = f(log(pot), log(poa), ur, log(pm)), which 

includes production input prices and the unemployment rate. When ETS investment increases 

 
6 https://www.esri.ie/publications/modelling-the-vietnamese-economy 

https://www.esri.ie/publications/modelling-the-vietnamese-economy
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input prices (particularly fossil energy or emission credits), production costs rise, leading to an 

increase in consumer prices.  

Equation explaining the impact of ETS 

Dependent Variable: D(LOG(KT)) 

Method: Least Squares  

     

     

Variable Coefficient Std. Error t-Statistic Prob.  

     

     

D(LOG(KT_STAR)) 0.158501 0.175723 0.901992 0.3790 

LOG(KT(-1))-LOG(KT_STAR(-1)) -0.221548 0.084429 -2.624082 0.0172 

LOG(I_ETS) 0.005268 0.002130 2.473625 0.0236 

LOG(FDI) 0.007242 0.006753 1.072409 0.2977 

     

     

R-squared 0.320626 Mean dependent var 0.087541 

Adjusted R-squared 0.207397 S.D. dependent var 0.027806 

S.E. of regression 0.024755 Akaike info criterion -4.396613 

Sum squared resid 0.011031 Schwarz criterion -4.198242 

Log likelihood 52.36274 Hannan-Quinn criter. -4.349883 

Durbin-Watson stat 0.898230    

     

     

 

The regression model uses the dependent variable as the real investment growth rate 

(D(LOG(KT))) to test the impact of various factors on investment, with particular emphasis on 

the role of the Emission Trading System (ETS) through the variable LOG(I_ETS). The estimation 

results show that LOG(I_ETS) has a positive coefficient and is statistically significant at the 5% 

level (coefficient = 0.0053; p = 0.0236). This mechanism can be explained through investment 

expectation theory and cost optimization for compliance. 

c. Estimation of CES function for industrial and service sectors 

Estimation of CES function for industrial sector 

System: CES   

Estimation Method: Seemingly Unrelated Regression 

Iterate coefficients after one-step weighting matrix 

Convergence achieved after: 1 weight matrix, 14 total coef iterations 

     

     

 Coefficient Std. Error t-Statistic Prob.  

     

     

CT(5) -0.011286 0.270862 -0.041667 0.9669 

CT(6) 0.021628 0.002573 8.406560 0.0000 

CT(3) 0.110017 0.051422 2.139494 0.0364 

CT(1) 1.007583 0.001463 688.6247 0.0000 

CT(4) -2.462484 0.747254 -3.295376 0.0016 
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CT(2) 1.051285 0.040696 25.83271 0.0000 

     

     

Determinant residual covariance 1.42E-08   

     

     

     

Equation: LOG(LT_STAR/OT)=CT(5)+CT(6)*T_LT_STAR+(CT(3)/(1 

    -CT(3)))*LOG(.6*(W/C_KT_E*.6/.4)^(CT(3)-1)+.4 )+[AR(1)=CT(1)] 

Observations: 22   

R-squared 0.915150   Mean dependent var -4.419980 

Adjusted R-squared 0.901008   S.D. dependent var 0.103192 

S.E. of regression 0.032467   Sum squared resid 0.018974 

Durbin-Watson stat 1.517048    

     

Equation: LOG(KT_STAR/OT)=CT(5)+CT(6)*T_KT_STAR+(CT(3)/(1 

    -CT(3)))*LOG(.6+.4*(W/C_KT_E*.6/.4)^(1-CT(3)) ) 

Observations: 23   

R-squared 0.867734   Mean dependent var 0.927558 

Adjusted R-squared 0.854508   S.D. dependent var 0.186419 

S.E. of regression 0.071107   Sum squared resid 0.101123 

Durbin-Watson stat 0.436457    

     

Equation: LOG(POT_STAR)=CT(4)+CT(6)*T_KT_STAR+(1/(1-CT(3))) 

    *LOG(.6^(CT(3))*(C_KT_E)^(1-CT(3))+(1-.6)*W^(1-CT(3))) 

    +[AR(1)=CT(2)]  

Observations: 22   

R-squared 0.982253   Mean dependent var -0.109780 

Adjusted R-squared 0.979295   S.D. dependent var 0.505761 

S.E. of regression 0.072775   Sum squared resid 0.095331 

Durbin-Watson stat 1.950443    

     

     

 

Estimation of CES function for service sector 

System: CESM   

Estimation Method: Seemingly Unrelated Regression  

Iterate coefficients after one-step weighting matrix 

Convergence achieved after: 1 weight matrix, 13 total coef iterations 

     

     

 Coefficient Std. Error t-Statistic Prob.  

     

     

CM(5) -0.912097 0.137418 -6.637391 0.0000 

CM(6) -0.024534 0.001027 -23.89643 0.0000 

CM(3) 0.474636 0.050197 9.455540 0.0000 

CM(2) 0.998583 0.002735 365.1582 0.0000 

CM(4) -0.939741 0.173790 -5.407325 0.0000 
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Determinant residual covariance 4.74E-09   

     

Equation: LOG(LM_STAR/OM)=CM(5)+CM(6)*T_LM_STAR+(CM(3)/(1 

    -CM(3)))*LOG(.8*(W/C_KM_E*.8/.2)^(CM(3)-1)+.2 ) 

    +[AR(1)=CM(2)]  

Observations: 20   

R-squared 0.984674   Mean dependent var -4.143211 

Adjusted R-squared 0.981800   S.D. dependent var 0.143463 

S.E. of regression 0.019354   Sum squared resid 0.005993 

Durbin-Watson stat 1.463857    

     

Equation: LOG(KM_STAR/OM)=CM(5)+CM(6)*T_KM_STAR+(CM(3)/(1 

    -CM(3)))*LOG(.8+.2*(W/C_KM_E*.8/.2)^(1-CM(3)) ) 

Observations: 21   

R-squared -1.819414   Mean dependent var 0.952140 

Adjusted R-squared -2.132682   S.D. dependent var 0.064278 

S.E. of regression 0.113768   Sum squared resid 0.232976 

Durbin-Watson stat 0.382524    

     

Equation: LOG(POM_STAR)=CM(4)+CM(6)*T_KM_STAR+(1/(1-CM(3))) 

    *LOG(.8^(CM(3))*(C_KM_E)^(1-CM(3))+(1-.8)*W^(1-CM(3))) 

Observations: 21   

R-squared 0.972097   Mean dependent var -0.048224 

Adjusted R-squared 0.968996   S.D. dependent var 0.462751 

S.E. of regression 0.081481   Sum squared resid 0.119504 

Durbin-Watson stat 0.340015    

     

     

d. List of equations: 

Function Equation 

 "xt = xtoth + xoil " Eq1:  xt = F( xoil, xtoth ) 

 "xoilv = pxoil * xoi " Eq2:  xoilv = F( pxoil, xoil ) 

 "xtothv = pxtoth * x " Eq3:  xtothv = F( pxtoth, xtoth ) 

 "xtv = xoilv + xtothv " Eq4:  xtv = F( xoilv, xtothv ) 

 "xav = pxa * xa " Eq5:  xav = F( pxa, xa ) 

 "xmv = pxm * xm " Eq6:  xmv = F( pxm, xm ) 

 "it = kt - ( (1 - 0 " Eq7:  it = F( kt ) 

 "oav = poa * oa " Eq8:  oav = F( oa, poa ) 

 "ocv = poc * oc " Eq9:  ocv = F( oc, poc ) 

 "mv = m * pm " Eq10:  mv = F( m, pm ) 

 "ka = (1 - 0.05) * " Eq11:  ka = F( ia, ka ) 

 "otv = pot * ot " Eq12:  otv = F( ot, pot ) 

 "im = km - ( (1 - 0 " Eq13:  im = F( km ) 

 "yfv = gvav " Eq14:  yfv = F( gvav ) 

 "gctot = gcv + gcsub " Eq15:  gctot = F( gcint, gcinv, gcsub, gctra, gcv ) 

 "inv = gcinv " Eq16:  inv = F( gcinv ) 

 "gtoil = rgtoil * xoi " Eq17:  gtoil = F( rgtoil, xoilv ) 

 "pdoil = pxoil " Eq18:  pdoil = F( pxoil ) 

 "gte = rgte * hcv " Eq19:  gte = F( hcv, rgte ) 

 "gtesv = gteov + gte " Eq20:  gtesv = F( gte, gteov ) 
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Function Equation 

 "gte_r = gte / pgtes " Eq21:  gte_r = F( gte, pgtes ) 

 "gtes = gteo + gte_r " Eq22:  gtes = F( gte_r, gteo ) 

 "gttot = gtyc + gtyp " Eq23:  gttot = F( gte, gtgrant, gtoil, gtpro, gtyc, gtyp ) 

 "on = ln * wn_ad " Eq24:  on = F( ln, wn_ad ) 

 "gc = on + on_ad " Eq25:  gc = F( on, on_ad ) 

 "onv = gcv + onv_ad " Eq26:  onv = F( gcv, onv_ad ) 

 "pon = onv / on " Eq27:  pon = F( on, onv ) 

 "gcv = pgc * gc " Eq28:  gcv = F( gc, pgc ) 

 "gb = gctot - gttot " Eq29:  gb = F( gctot, gttot ) 

 "govdebt = govdebt(-1 " Eq30:  govdebt = F( gb, gb_add, govdebt ) 

 "nyfv = yfv - deprv " Eq31:  nyfv = F( deprv, yfv ) 

 "yc = nyfv - yw - o " Eq32:  yc = F( nyfv, oav, yw ) 

 "ycu = 0.2 * (yc - gtp " Eq33:  ycu = F( gtoil, gtpro, yc ) 

 "yp = nyfv - ycu - gto " Eq34:  yp = F( gcint, gctra, gtoil, gtpro, nyfv, ycu ) 

 "ypd = yp - gtyp " Eq35:  ypd = F( gtyp, yp ) 

 "gtyp = yp * rgtyp " Eq36:  gtyp = F( rgtyp, yp ) 

 "gtyc = yc * rgtyc " Eq37:  gtyc = F( rgtyc, yc ) 

 "gbr = gb / gdpv * 1 " Eq38:  gbr = F( gb, gdpv ) 

 "iv = iav + imv + i " Eq39:  iv = F( iav, icv, imv, inv, itv ) 

 "bp = xv - mv + nia " Eq40:  bp = F( mv, niav, xv ) 

 "bpr = bp / gdpv * 1 " Eq41:  bpr = F( bp, gdpv ) 

 "l = la + lt + lm  " Eq42:  l = F( la, lc, lm, ln, lt ) 

 "u = lf - l " Eq43:  u = F( l, lf ) 

 "ur = u / lf * 100 " Eq44:  ur = F( lf, u ) 

 "kn = (1 - 0.09) * " Eq45:  kn = F( in, kn ) 

 "kc = (1 - 0.05) * " Eq46:  kc = F( ic, kc ) 

 "k = ka + kt + km  " Eq47:  k = F( ka, kc, km, kn, kt ) 

 "gva = (oa + ot + o " Eq48:  gva = F( oa, oc, om, on, ot ) 

 "gdp = gva + gtes " Eq49:  gdp = F( gtes, gva ) 

 "pin = pi " Eq50:  pin = F( pi ) 

 "in = inv / pin " Eq51:  in = F( inv, pin ) 

 "pxoil = pxoil$ * rx " Eq52:  pxoil = F( pxoil$, rx_vn ) 

 "pxoil$ = p_oil$ * a " Eq53:  pxoil$ = F( a_oil, p_oil$ ) 

 "pm$ = pm / rx_vn " Eq54:  pm$ = F( pm, rx_vn ) 

 "statdis = hc + gc + " Eq55:  statdis = F( ci, gc, gdp, hc, i, m, x ) 

 "gdpv = hcv + gcv + " Eq56:  gdpv = F( civ, gcv, hcv, iv, mv, statdisv, xv ) 

 "omv = gvav - (oav  " Eq57:  omv = F( gvav, oav, ocv, onv, otv ) 

 "gvav = gdpv - gtesv " Eq58:  gvav = F( gdpv, gtesv ) 

 "hcv = phc * hc " Eq59:  hcv = F( hc, phc ) 

 "x = xa + xt + xm " Eq60:  x = F( xa, xm, xt ) 

 "xv = xav + xtv + x " Eq61:  xv = F( xav, xmv, xtv ) 

 "px = xv / x " Eq62:  px = F( x, xv ) 

 "yw = w * ( l - la) " Eq63:  yw = F( l, la, w ) 

 "i = ia + it + im  " Eq64:  i = F( ia, ic, im, in, it ) 

 "iav = ia * pia " Eq65:  iav = F( ia, pia ) 

 "imv = im * pim " Eq66:  imv = F( im, pim ) 

 "itv = pit * it " Eq67:  itv = F( it, pit ) 

 "pgdp = gdpv / gdp " Eq68:  pgdp = F( gdp, gdpv ) 
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Function Equation 

 "pgva = gvav / gva " Eq69:  pgva = F( gva, gvav ) 

 "c_kt = pit * (irld / " Eq70:  c_kt = F( irld, pit, pot ) 

 "c_km = pim * (irld / " Eq71:  c_km = F( irld, pim, pom ) 

 "c_kt_e = (c_kt + c_kt " Eq72:  c_kt_e = F( c_kt ) 

 "c_km_e = (c_km + c_km 

" Eq73:  c_km_e = F( c_km ) 

 "irldr = irld / 100 - " Eq74:  irldr = F( irld, phc ) 

 "gniv = gdpv + niav " Eq75:  gniv = F( gdpv, niav ) 

 "icv = ic * pic " Eq76:  icv = F( ic, pic ) 

 "fdir = fdi * rx_vn / " Eq77:  fdir = F( fdi, iv, rx_vn ) 

 "enelfc_t = enelfc_s + " Eq78:  enelfc_t = F( enelfc_h, enelfc_i, enelfc_s ) 

 "enelv_t = penelh * en " Eq79:  enelv_t = F( enelfc_h, enelfc_i, enelfc_s, penelh, peneli ) 

 "enelp = enelfc_t + en " Eq80:  enelp = F( enel_m, enel_x, enelfc_t ) 

 "enelp_o = celo1 * eno " Eq81:  enelp_o = F( celo1, eno_el ) 

 "enelp_g = celg1 * eng " Eq82:  enelp_g = F( celg1, eng_el ) 

 "enelp_b = celb1 * enb " Eq83:  enelp_b = F( celb1, enb_el ) 

 "enelp_r = celr1 * enr " Eq84:  enelp_r = F( celr1, enr_el ) 

 "enelp_w = celw1 * enw 

" Eq85:  enelp_w = F( celw1, enw_el ) 

 "enelp_c = enelp - ene " 

Eq86:  enelp_c = F( enelp, enelp_b, enelp_g, enelp_o, enelp_r, enelp_w 

) 

 "enc_el = enelp_c / ce " Eq87:  enc_el = F( celc1, enelp_c ) 

 "enfcc_h = cfc_c_h * e " Eq88:  enfcc_h = F( cfc_c_h, enfch_t ) 

 "enfcg_h = cfc_g_h * e " Eq89:  enfcg_h = F( cfc_g_h, enfch_t ) 

 "enfco_h = cfc_o_h * e " Eq90:  enfco_h = F( cfc_o_h, enfch_t ) 

 "enfcb_h = cfc_b_h * e " Eq91:  enfcb_h = F( cfc_b_h, enfch_t ) 

 "enfcc_i = cfc_c_i * e " Eq92:  enfcc_i = F( cfc_c_i, enfci_t ) 

 "enfcg_i = cfc_g_i * e " Eq93:  enfcg_i = F( cfc_g_i, enfci_t ) 

 "enfco_i = cfc_o_i * e " Eq94:  enfco_i = F( cfc_o_i, enfci_t ) 

 "enfcb_i = cfc_b_i * e " Eq95:  enfcb_i = F( cfc_b_i, enfci_t ) 

 "enfcc_s = cfc_c_s * e " Eq96:  enfcc_s = F( cfc_c_s, enfcs_t ) 

 "enfcg_s = cfc_g_s * e " Eq97:  enfcg_s = F( cfc_g_s, enfcs_t ) 

 "enfco_s = cfc_o_s * e " Eq98:  enfco_s = F( cfc_o_s, enfcs_t ) 

 "enfcb_s = cfc_b_s * e " Eq99:  enfcb_s = F( cfc_b_s, enfcs_t ) 

 "enfcr_t = enfco_r " Eq100:  enfcr_t = F( enfco_r ) 

 "enfc_t = enfch_t + en " Eq101:  enfc_t = F( enfch_t, enfci_t, enfcr_t, enfcs_t ) 

 "enfc_a = enfc_t + ene " Eq102:  enfc_a = F( enelfc_t, enfc_t ) 

 "enp_c = enfcc_t + enc " Eq103:  enp_c = F( enc_el, enc_l, enc_m, enc_x, enfcc_t ) 

 "enp_o = enfco_t + eno " Eq104:  enp_o = F( enfco_t, eno_el, eno_l, eno_m, eno_x ) 

 "enp_g = enfcg_t + eng " Eq105:  enp_g = F( enfcg_t, eng_el, eng_l, eng_m, eng_x ) 

 "enp_b = enfcb_t + enb " Eq106:  enp_b = F( enb_el, enb_l, enb_m, enb_x, enfcb_t ) 

 "enp_t = enp_c + enp_o " Eq107:  enp_t = F( enelp_r, enelp_w, enp_b, enp_c, enp_g, enp_o ) 

 "co2_t = co2_c * enp_c " Eq108:  co2_t = F( co2_c, co2_g, co2_o, enp_c, enp_g, enp_o ) 

 EQ_ENELH Eq109:  enelfc_h = F( phc, ypd ) 

 EQ_ENELI Eq110:  enelfc_i = F( ot ) 

 EQ_ENELS Eq111:  enelfc_s = F( gdp ) 

 EQ_ENFCH Eq112:  enfch_t = F( phc, ypd ) 

 EQ_ENFCI Eq113:  enfci_t = F( ot ) 

 EQ_ENFCS Eq114:  enfcs_t = F( om ) 
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Function Equation 

 EQ_ENFCOR Eq115:  enfco_r = F( gdp ) 

 CES Eq116..  lt_star, kt_star, pot_star = F( c_kt_e, ot, t_kt_star, t_lt_star, w ) 

 CESM 

Eq119..  lm_star, km_star, pom_star = F( c_km_e, om, t_km_star, 

t_lm_star, w ) 

 EQ_HC Eq122:  hc = F( irldr, phc, ypd ) 

 EQ_LA Eq123:  la = F( lm, lt ) 

 EQ_LF Eq124:  lf = F( t_lf ) 

 EQ_OM Eq125:  om = F( hc, kn ) 

 EQ_OM_POT Eq126:  om_pot = F( km, lm, t_om_pot ) 

 EQ_KM Eq127:  km = F( km, km_star ) 

 EQ_LM Eq128:  lm = F( lm, lm_star ) 

 EQ_KT Eq129:  kt = F( fdi, i_ets, kt, kt_star ) 

 EQ_LC Eq130:  lc = F( oc ) 

 EQ_LT Eq131:  lt = F( lt, lt_star, ot ) 

 EQ_NIAV Eq132:  niav = F( fdi ) 

 EQ_OT_POT Eq133:  ot_pot = F( kt, lt, t_kt_star ) 

 EQ_OT2 Eq134:  ot = F( kn, xtoth, yfdir ) 

 EQ_PHC Eq135:  phc = F( pm, poa, pot, rgte, ur ) 

 EQ_PI Eq136:  pi = F( pm, poc ) 

 EQ_POT2 Eq137:  pot = F( pm, pot_star ) 

 EQ_PIT Eq138:  pit = F( pi ) 

 EQ_PIM Eq139:  pim = F( pi ) 

 EQ_PIA Eq140:  pia = F( pi ) 

 EQ_DEPRV Eq141:  deprv = F( k, pi ) 

 EQ_OA Eq142:  oa = F( t_oa ) 

 EQ_XA Eq143:  xa = F( oa, pxa, py_china, rx_china, rx_vn ) 

 EQ_XTOTH 

Eq144:  xtoth = F( gdp_china, gdp_usa, inflation_world, pot, py_china, 

rx_china, rx_vn, xtoth ) 

 EQ_XM Eq145:  xm = F( om, ot ) 

 EQ_PXM Eq146:  pxm = F( pot ) 

 EQ_PXTOTH Eq147:  pxtoth = F( pm, rx_china, rx_vn ) 

 EQ_W Eq148:  w = F( lt, ot, phc ) 

 EQ_POM Eq149:  pom = F( phc ) 

 EQ_POA Eq150:  poa = F( cpinofuel_world ) 

 EQ_IA Eq151:  ia = F( oa ) 

 EQ_PIC Eq152:  pic = F( pi ) 

 EQ_POC Eq153:  poc = F( w ) 

 EQ_OC Eq154:  oc = F( i ) 

 EQ_IC Eq155:  ic = F( oc ) 

 EQ_GTPRO Eq156:  gtpro = F( gdpv ) 

 EQ_PM Eq157:  pm = F( p_oil$ ) 

 EQ_M Eq158:  m = F( hc, pm, x, xtoth ) 

 EQ_YFDIR Eq159:  yfdir = F( fdi, fdi_china, gdp_world, pgdp ) 

 EQ_FDI Eq160:  fdi = F( gdpv, l, mv, phc, pop, reer_vn, xv ) 

Source: The Consultant (2025) 

e. Variables in macroeconometric model  
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ITEMS Coding 

Key Vietnamese economic indicators   

Domestic revenue (Exc. oil revenue) GT_1 

Revenue from state-owned enterprises gt_11 

Revenue from foreign-invested enterprises gt_12 

Revenue from the non-state sector gt_13 

Agricultural land use tax gt_14 

Tax on high-income earners gt_15 

License tax gt_16 

Revenue from the lottery gt_17 

Gasoline fee gt_18 

Tax on the environment  gt_181 

Fees gt_19 

Revenue from land and houses gt_110 

Other revenue gt_111 

Oil revenue gt_2 

Custom duty revenue  gt_3 

Grants gt_4 

Government profits GTPRO 

Government subsidy payments to the company sector GCSUB 

Government transfers to the household sector GCTRA 

Pensions PENS 

Social security benefits  SOCB 

Government payments of interest on national debt GCINT 

Government investment GCINV 

Population POP 

Labour force LF 

Labour (Thousand People) L 

Labour in Agriculture LA 

Labour in industry LT 

Labour in construction LC 

Labour in Market services LM 

Labour in Non-market services LN 

Dummy from 2005 D05 

Gross domestic product at constant price GDP 

Output in Agriculture at constant price OA 

Output in Industry at constant price OT 

Output in Construction at constant price OC 

Output in Market services at constant price OM 

Output in Non-market services at constant price ON 

Product tax less subsidies on production GTES 

Gross domestic product at current price GDPV 

Output in Agriculture at current price OAV 

Output in Industry at current price OTV 

Output in Construction at current price OCV 

Output in Market services at current price OMV 

Output in Non-market services at current price ONV 

Product tax less subsidies on production GTESV 
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ITEMS Coding 

FDI share as % of GDP yfdir 

The share of FDI on total investment fdirvnd 

DFI, bil USD, BOP current price fdi 

Productive investment at constant price I 

Productive investment in Agriculture at constant price IA 

Productive investment in Industry at constant price IT 

Productive investment in construction at constant price IC 

Productive investment in market services at constant price IM 

Productive investment in Non-market services at constant price IN 

Productive investment at current price IV 

Productive investment in Agriculture at current price IAV 

Productive investment in Industry at current price  ITV 

Productive investment in construction at current price ICV 

Productive investment in market services at current price IMV 

Productive investment in Non-market servies at current price INV 

Fixed capital formation by product at constant 2010 prices FCFP 

Fixed capital formation by product at current prices FCFPV 

Change in inventories at constant 2010 prices CI 

Change in inventories at current prices CIV 

Depreciation by sectors DEPRV 

Capital stock  K 

Capital stock in Agriculture KA 

Capital stock in the Market service KM 

Capital stock in Manufacturing KT 

Capital stock in Construction KC 

Capital stock in non-market services KN 

Government current expenditure at current prices GCV 

Government consumption at constant price GC 

Household consumption at current price HCV 

Household consumption at constant price HC 

Export at constant price X  

Export in Agriculture at constant price XA 

Export in Industry at constant price XT 

Export in Market services at constant price XM 

Export at the current price XV 

Export in Agriculture at current price XAV 

Export in Industry at current price XTV 

Export in Market services at current price XMV 

Import at constant price M 

Import in Agriculture at constant price MAG 

Import in Industry at constant price MT 

Import in Market services at constant price MM 

Import at current price MV 

Import in Agriculture at current price MAGV 

Import in Industry at current price MTV 

Import in Market services at current price MMV 

Exchange rate VND against USA, WB RX_VN 
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ITEMS Coding 

Money supply M2 M2 

Long-term interest rate on deposits in VN Dongs IRLD 

Long-term interest rate on deposits in USD LTINT_usa 

Real effective exchange rate (end of year)  reer_vn 

Real effective exchange rate (end of year)  reer_china 

General government gross debt GOVDEBT 

GNI at current price GNI 

Domestic credit to private sector (% of GDP) Cre 

Wage bill, per month, in mill VND W 

Wage rates, Public Sector, monthly average, Mil. VND W_N 

Total wage, all labour per year (Bil. VND) YW 

Exports of oil in VND, current prices XOILV 

Exports of oil in VND, constant prices XOIL 

Exports of manufactures excluding oil, VND, current price XTOTHV 

Exports of manufactures excluding oil, VND, constant price XTOTH 

Exports of rice, VND, current price XRICEV 

Exports of rice, VND, constant price XRICE 

Exports of agricultural products excluding rice, VND, current price XAOTHV 

Exports of agricultural products excluding rice, VND, constant price XAOTH 

Price of rice of Thailand (a1, $/mt) P_rice$ 

Price of Crude Oil (petroleum), simple average of three spot prices: Dated 

Brent, West Texas Intermediate, and the Dubai Fateh, US$ per barrel 

P_OIL$ 

Investment in Thermal power, iron & steel, Cement at current price iv_ets 

Investment in Thermal power, iron&steel, Cement at constant price 2010 i_ets 

Data World and other main partners of Viet Nam  

GDP deflator, China py_china 

Exchange rate of China against USA rx_china 

GDP China gdp_china 

Export (goods and services), growth, %, gx_china 

Import (goods and services), growth, %, gm_china 

FDI, net inflows (BoP) fdi_china 

FDI, outflow fdio_china 

GDP deflator, USA PY_USA 

Exchange rate USA RX_USA 

Total wage in USA WAGE_USA 

GDP USA GDP_USA 

Export (goods and services) USA x_usa 

Import (goods and services) USA m_usa 

FDI, net outflows (BoP) USA fdio_usa 

GDP deflator, Japan PY_Japan 

Exchange rate of Japan against USA RX_Japan 

Japan exchange rate against USD WAGE_Japan 

GDP Japan GDP_Japan 

Export (goods and services), Japan x_japan 

Import (goods and services), Japan m_japan 

FDI, net outflows (BoP), Japan fdio_japan 

GDP deflator, Korea PY_korea 
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ITEMS Coding 

Exchange rate of Korea against the USA RX_korea 

GDP Korea GDP_korea 

Export (goods and services), Korea x_korea 

Import (goods and services), Korea m_korea 

FDI, net outflows (BoP), Korea fdio_korea 

GDP EU at constant price GDP_EU 

GDP EU at curent price gdpv_EU 

Exchange rate of EU against USA RX_EU 

Export (goods and services), EU x_eu 

Import (goods and services), EU m_eu 

FDI, net outflows (BoP), EU fdio_eu 

FDI inflow of the World  fdio_world 

FDI inflow of the world fdi_world 

World Trade volume of goods and services, % change gtrade_world 

World Volume of exports of goods and services, % change gx_world 

World Volume of imports of goods and services, % change gm_world 

World Commodity Price Index includes both Fuel and Non-Fuel Price 

Indices, IMF 

cpi_world 

World Commodity Non-Fuel Price Index includes Food and Beverages and 

Industrial Inputs Price Indices, IMF 

cpinofuel_worl

d 

World Commodity Industrial Inputs Price Index includes Agricultural Raw 

Materials and Metals Price Indices, IMF 

cpi_ot_world 

World GDP GDP_WORLD 

World GDP growth rate ggdp_world 

World inflation inflation_world 

FDI inflow of New Zealand fdio_nzl 

FDI inflow of Chile fdio_chl 

FDI inflow of Canada fdio_CAN 

FDI inflow of Mexico fdio_MEX 

FDI inflow of Peru fdio_PER 

GDP of Brunei Darussalam, Bill USD, 2015 price gdp_BRN 

GDP of Canada, Bill USD, 2015 price gdp_CAN 

GDP of Chile, Bill USD, 2015 price gdp_CHL 

GDP of Mexico, Bill USD, 2015 price gdp_MEX 

GDP of New Zealand, Bill USD, 2015 price gdp_NZL 

GDP of Peru, Bill USD, 2015 price gdp_PER 

Share of Viet Nam’s Exports to EU ExportW_EU 

Share of Viet Nam’s Exports to ASEAN ExportW_ASEA

N 

Share of Viet Nam’s Exports to Korea ExportW_Kore

a 

Share of Viet Nam’s Exports to USA ExportW_USA 

Share of Viet Nam’s Exports to Japan ExportW_Japan 

Share of Viet Nam’s Exports to china ExportW_China 

Share of Viet Nam’s Exports to the rest of the World ExportW_ROW 

Viet Nam data: CO2 and Energy  

Electricity, Imports, Thous. kTOE ENEL_M 

Electricity, Exports, Thous. kTOE ENEL_X 
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ITEMS Coding 

Electricity, Total final consumption, Thous. kTOE ENELFC_T 

Electricity, Industry, Thous. kTOE ENELFC_I 

Electricity, Residential, Thous. kTOE ENELFC_H 

Coal, Production, Thous. kTOE ENP_C 

Coal, Imports, Thous. kTOE ENC_M 

Coal, Exports, Thous. kTOE ENC_X 

Coal, TPES, Thous. kTOE ENPESC 

Coal, Total final consumption, Thous. kTOE ENFCC_T 

Coal, Industry, Thous. kTOE ENFCC_I 

Coal, Residential, Thous. kTOE ENFCC_H 

Crude Oil, Production, Thous. kTOE ENP_O 

Crude Oil, Imports, Thous. kTOE ENO1_M 

Crude Oil, Exports, Thous. kTOE ENO1_X 

Crude Oil, Total primary energy supply, Thous. kTOE ENPESO1 

Oil products, Imports, Thous. kTOE ENO2_M 

Oil products, Exports, Thous. kTOE ENO2_X 

Oil products, TPES, Thous. kTOE ENPESO2 

Oil products, Total final consumption, Thous. kTOE ENFCO_T 

Oil products, Industry, Thous. kTOE ENFCO_I 

Oil products, Transport, Thous. kTOE ENFCO_R 

Oil products, Residential, Thous. kTOE ENFCO_H 

Gas, Production, Thous. kTOE ENP_G 

Gas, Imports, Thous. kTOE ENG_M 

Gas, Exports, Thous. kTOE ENG_X 

Gas, TPES, Thous. kTOE ENPESG 

Gas, Total final consumption, Thous. kTOE ENFCG_T 

Gas, Industry, Thous. kTOE ENFCG_I 

Gas, Residential, Thous. kTOE ENFCG_H 

Average electric price, VND/ kWh, Source: MOIT PEL1 

Electricity price for production, VND/ kWh, Source: MOIT PEL2 

Electricity price for business, VND/ kWh, Source: MOIT PENELI 

Electricity price for household, VND/ kWh, Source: MOIT PENELH 

Electricity Generation biomass, Set to zero kTOE ENB_EL 

Electricity Generation renewables, set to zero kTOE ENR_EL 

Electricity Generation Hydro, kTOE ENW_EL 

Biomass, TPES, Thous. kTOE ENPESB 

Biomass, Total final consumption, Thous. kTOE ENFCB_T 

Biomass, Industry, Thous. kTOE ENFCB_I 

Biomass, Residential, Thous. kTOE ENFCB_H 

Land, the whole country Land 

Agricultural land Aland 

Agricultural production land P_Aland 

Forestry land Fo_Aland 

Water surface and land for fishing Fi_Aland 

Others Alandoth 

Non-agricultural land Naland 

Homestead land H_naland 
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ITEMS Coding 

Specially used land S_naland 

Others' Nalandoth 

Unused land Uland 
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Appendix 2: Additional analytical assumptions and outputs  

Appendix Table 2: Input data source for macroeconometric model 

ITEMS Data sources 

Fiscal information (Government Revenue and expenditure) 

Thông tin tài khóa (Thu và Chi của Chính phủ) 
GSO 

Population, Labor force, Labor structure GSO 

Gross domestic products at constant price, current price, GDP structure GSO 

Productive investment at constant price, current price, investment structure GSO 

Government current expenditure  GSO 

Household consumption  GSO 

International trade: Export, import GSO 

Exports of oil GSO 

Price of Crude Oil (petroleum), simple average of three spot prices; Dated Brent, 

West Texas Intermediate, and the Dubai Fateh, US$ per barrel 
IMF 

Exchange rate VND against USA, average ADB 

Money supply M2 ADB 

Long term interest rate on deposits in VN Dongs ADB 

Real effective exchange rate (end of year)  NiGEM 

General government gross debt IMF 

GNI at current price GSO 

Wage bill, per month, mill VND GSO 

GDP, Deflator, exchange rate of China IMF 

FDI, net inflows (BoP) of China WB 

GDP, Deflator, exchange rate of Japan IMF 

GDP, Deflator, exchange rate of Korea IMF 

 GDP, Deflator, exchange rate of US IMF 

 GDP, Deflator, exchange rate of EU IMF 

Commodity Price Index includes both Fuel and Non-Fuel Price Indices IMF 

Commodity Non-Fuel Price Index includes Food and Beverages and Industrial Inputs 

Price Indices 
IMF 

Commodity Industrial Inputs Price Index includes Agricultural Raw Materials and 

Metals Price Indices 
IMF 

World GDP growth (%) IMF 

World inflation, average (%) IMF 

Trade volume of goods and services, % change IMF 

Volume of exports of goods and services, % change IMF 

Volume of imports of goods and services, % change IMF 

Source: The Consultant (2025) 
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Global compliance ETS price  

ETSs in developed countries tend to be stable and maintain high price levels, while in developing 

countries, prices fluctuate more and remain at lower levels. The price decrease in 2024 may 

signal an adjustment in policies and global carbon credit market demand. 

The ETS in developed countries saw a strong price increase between 2020 and 2023. Specifically, 

the average price rose from 13.53 USD (2020) to a peak of 40.98 USD (2024). This reflects 

tightening emission reduction policies in recent years. 

In contrast, in developing countries, ETS prices also increased significantly from 4.20 USD  (2020) 

to 6.972 USD (2024). Price volatility in this group is higher compared to developed countries, 

suggesting that ETSs here are still unstable and could be influenced by factors such as 

inconsistent policies or a decline in carbon credit demand. 

Overall, ETS prices in developed countries are significantly higher than in developing countries. 

This reflects differences in climate policy commitments, stricter standards, and emission 

allowances regulations. 

Appendix Table 3: Price volatility of the global compliance ETS 

No. Category 2020 2021 2022 2023 2024 

I Developed countries 15.28 22.77 36.12 39.61 40.98 

1 EU ETS 18.53 49.77 86.52 96.29 61.3 

2 Switzerland ETS 19.84 46.1 65.59 93.8 59.17 

3 Germany ETS  29.36 33.15 32.62 48.37 

4 Austria ETS    35.34 48.37 

5 UK ETS   98.99 88.12 45.06 

6 Montenegro ETS     25.79 

7 Alberta TIER 21.1 31.83 39.96 48.03 58.94 

8 BC OBPS  19.89 19.98 18.47 58.94 

9 Canada federal OBPS  31.83 39.96 48.03 58.94 

10 
Newfoundland and 

Labrador PSS 
 23.87 39.96 48.03 58.94 

11 Nova Scotia OBPS  19.65 23.09 20.87 58.94 

12 Saskatchewan OBPS  31.83 39.96 48.03 58.94 

13 New Brunswick OBPS   39.96 48.03 58.94 

14 Ontario EPS   31.96 48.03 58.94 

15 California CaT 15.3 17.94 30.82 29.84 38.59 

16 Quebec CaT 21.75 17.94 38.58 29.84 38.59 

17 Washington CCA    22.2 25.75 

18 RGGI 5.13 8.69 13.89 15.38 17.64 

19 Massachusetts ETS 8.19 6.5 0.5 12.05 2.25 

20 New Zealand ETS 14.3 25.75 52.62 34.19 35.1 

21 
Australia Safeguard 

Mechanism 
    21.9 

22 Tokyo CaT 5.57 4.87 4.41 41.95 36.91 

23 Saitama ETS 5.57 5.41 3.83 1.07 0.94 

24 Korea ETS 32.78 15.89 18.74 11.23 6.3 

II Developing countries 4.2 3.53 5.83 7.29 6.97 
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No. Category 2020 2021 2022 2023 2024 

1 Beijing pilot ETS 12.2 4.32 6.52 12.95 14.51 

2 China national ETS   9.19 8.15 12.57 

3 Shanghai pilot ETS 5.06 6.31 9.27 8.72 10.06 

4 Shenzhen pilot ETS 2.38 1.12 0.64 8.76 8.95 

5 Guangdong pilot ETS 4.13 5.71 12.51 12.34 8.93 

6 Chongqing pilot ETS 5.3 3.71 5.66 4.65 5.98 

7 Hubei pilot ETS 3.56 4.41 7.24 6.96 5.61 

8 Tianjin pilot ETS 2.81 3.8 4.4 4.6 4.7 

9 Fujian pilot ETS 1.28 1.24 1.82 4.65 3.74 

10 Kazakhstan ETS 1.11 1.17 1.08 1.12 1.05 

11 Indonesia ETS     0.61 

Source: World Bank7 

Appendix Table 4: Impacts of the no-ETS scenario on macroeconomic indicators 

Unit: % 

Variable Scenario 2025 2026 2027 2028 2029 2030 

GDP 

Uncondition

al NDC 
-0.00100 -0.00110 -0.00110 -0.00110 -0.00110 -0.00110 

Conditional 

NDC 
-0.00390 -0.00340 -0.00300 -0.00320 -0.00330 -0.00340 

Conditional 

NDC with 

JETP 

-0.00390 -0.00340 -0.00310 -0.00330 -0.00350 -0.00360 

VA in 

industry 

Uncondition

al NDC 
-0.00013 -0.00037 -0.00035 -0.00038 -0.00041 -0.00043 

Conditional 

NDC 
-0.00060 -0.00110 -0.00100 -0.00110 -0.00120 -0.00130 

Conditional 

NDC with 

JETP 

-0.00060 -0.00110 -0.00100 -0.00110 -0.00120 -0.00140 

Consumtion 

Uncondition

al NDC 
-0.00150 -0.00180 -0.00170 -0.00160 -0.00160 -0.00150 

Conditional 

NDC 
-0.00610 -0.00540 -0.00460 -0.00460 -0.00470 -0.00470 

Conditional 

NDC with 

JETP 

-0.00610 -0.00540 -0.00470 -0.00480 -0.00490 -0.00490 

Total 

investment 

Uncondition

al NDC 
0.00000 0.00060 0.00080 0.00090 0.00100 0.00110 

Conditional 

NDC 
0.00000 0.00210 0.00220 0.00240 0.00300 0.00360 

Conditional 

NDC with 

JETP 

0.00000 0.00210 0.00230 0.00250 0.00310 0.00380 

Industry 

investment 

Uncondition

al NDC 
-0.00690 -0.00640 -0.00610 -0.00620 -0.00620 -0.00600 

 
7
 https://carbonpricingdashboard.worldbank.org/compliance/price 
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Variable Scenario 2025 2026 2027 2028 2029 2030 

Conditional 

NDC 
-0.02700 -0.01800 -0.01700 -0.01800 -0.01900 -0.01900 

Conditional 

NDC with 

JETP 

-0.02700 -0.01800 -0.01700 -0.01800 -0.01900 -0.02000 

Consumer 

price 

Uncondition

al NDC 
-0.01400 -0.01300 -0.01300 -0.01200 -0.01200 -0.01100 

Conditional 

NDC 
-0.05600 -0.03800 -0.03400 -0.03500 -0.03500 -0.03600 

Conditional 

NDC with 

JETP 

-0.05600 -0.03800 -0.03500 -0.03600 -0.03700 -0.03800 

Export 

Uncondition

al NDC 
0.00230 0.00250 0.00260 0.00260 0.00280 0.00280 

Conditional 

NDC 
0.00900 0.00730 0.00700 0.00750 0.00830 0.00880 

Conditional 

NDC with 

JETP 

0.00900 0.00740 0.00720 0.00770 0.00870 0.00930 

Import 

Uncondition

al NDC 
-0.00020 -0.00017 -0.00024 -0.00014 -0.00025 -0.00023 

Conditional 

NDC 
-0.00088 -0.00043 -0.00055 -0.00056 -0.00070 -0.00068 

Conditional 

NDC with 

JETP 

-0.00088 -0.00043 -0.00063 -0.00056 -0.00070 -0.00074 

Labor 

Uncondition

al NDC 
-0.00170 -0.00190 -0.00190 -0.00170 -0.00170 -0.00160 

Conditional 

NDC 
-0.00670 -0.00560 -0.00500 -0.00490 -0.00520 -0.00510 

Conditional 

NDC with 

JETP 

-0.00670 -0.00570 -0.00510 -0.00510 -0.00540 -0.00540 

Labor in 

industry 

Uncondition

al NDC 
-0.00090 -0.00100 -0.00100 -0.00110 -0.00110 -0.00110 

Conditional 

NDC 
-0.00380 -0.00300 -0.00280 -0.00300 -0.00330 -0.00340 

Conditional 

NDC with 

JETP 

-0.00380 -0.00300 -0.00290 -0.00310 -0.00340 -0.00360 

Source: The Consultant (2025) 

 

Appendix Table 5: The impact of the ETS10 scenario on macroeconomic indicators 

Unit: % 

Variable Scenario 2025 2026 2027 2028 2029 2030 

GDP 

Unconditional 

NDC 
-0.0001 -0.0002 -0.0002 -0.0001 -0.0001 -0.0001 

Conditional 

NDC 
-0.0015 -0.0019 -0.0019 -0.0021 -0.0018 -0.0018 

Conditional 

NDC with JETP 
-0.0015 -0.0019 -0.0019 -0.0021 -0.0022 -0.0024 

VA in 

industry 

Unconditional 

NDC 
0.0000 -0.0001 -0.0001 -0.0001 0.0000 0.0000 

Conditional 

NDC 
-0.0003 -0.0006 -0.0006 -0.0007 -0.0007 -0.0007 
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Variable Scenario 2025 2026 2027 2028 2029 2030 

Conditional 

NDC with JETP 
-0.0003 -0.0006 -0.0006 -0.0007 -0.0008 -0.0009 

Consumtion 

Unconditional 

NDC 
-0.0002 -0.0003 -0.0003 -0.0001 -0.0001 -0.0001 

Conditional 

NDC 
-0.0024 -0.0029 -0.0029 -0.0030 -0.0025 -0.0025 

Conditional 

NDC with JETP 
-0.0024 -0.0029 -0.0029 -0.0030 -0.0032 -0.0032 

Total 

investment 

Unconditional 

NDC 
0.0000 0.0001 0.0001 0.0001 0.0000 0.0001 

Conditional 

NDC 
0.0000 0.0009 0.0013 0.0016 0.0017 0.0019 

Conditional 

NDC with JETP 
0.0000 0.0009 0.0013 0.0016 0.0019 0.0024 

Industry 

investment 

Unconditional 

NDC 
-0.0010 -0.0010 -0.0010 -0.0003 -0.0004 -0.0004 

Conditional 

NDC 
-0.0110 -0.0110 -0.0110 -0.0110 -0.0090 -0.0100 

Conditional 

NDC with JETP 
-0.0110 -0.0110 -0.0110 -0.0110 -0.0120 -0.0130 

Consumer 

price 

Unconditional 

NDC 
-0.0021 -0.0021 -0.0021 -0.0007 -0.0006 -0.0007 

Conditional 

NDC 
-0.0220 -0.0220 -0.0220 -0.0230 -0.0180 -0.0190 

Conditional 

NDC with JETP 
-0.0220 -0.0220 -0.0220 -0.0230 -0.0240 -0.0250 

Export 

Unconditional 

NDC 
0.0004 0.0004 0.0004 0.0002 0.0002 0.0002 

Conditional 

NDC 
0.0036 0.0041 0.0045 0.0049 0.0043 0.0046 

Conditional 

NDC with JETP 
0.0036 0.0041 0.0045 0.0049 0.0055 0.0061 

Import 

Unconditional 

NDC 
0.0000 0.0000 -0.0001 0.0000 -0.0001 -0.0001 

Conditional 

NDC 
-0.0003 -0.0003 -0.0004 -0.0004 -0.0003 -0.0004 

Conditional 

NDC with JETP 
-0.0003 -0.0003 -0.0004 -0.0004 -0.0004 -0.0005 

Labor 

Unconditional 

NDC 
-0.0002 -0.0003 -0.0003 -0.0001 -0.0001 -0.0001 

Conditional 

NDC 
-0.0027 -0.0031 -0.0032 -0.0032 -0.0027 -0.0027 

Conditional 

NDC with JETP 
-0.0027 -0.0031 -0.0032 -0.0032 -0.0035 -0.0036 

Labor in 

industry 

Unconditional 

NDC 
-0.0001 -0.0002 -0.0002 -0.0001 -0.0001 -0.0001 

Conditional 

NDC 
-0.0015 -0.0017 -0.0018 -0.0020 -0.0017 -0.0018 

Conditional 

NDC with JETP 
-0.0015 -0.0017 -0.0018 -0.0020 -0.0022 -0.0023 

Source: The Consultant (2025) 
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Appendix Table 6: The impact of the ETS20 scenario on macroeconomic indicators 

Unit: % 

Variable Scenario 2025 2026 2027 2028 2029 2030 

GDP 

Unconditional 

NDC 
0.0000 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 

Conditional 

NDC 
-0.0012 -0.0015 -0.0015 -0.0016 -0.0017 -0.0018 

Conditional 

NDC with JETP 
-0.0012 -0.0015 -0.0015 -0.0016 -0.0017 -0.0018 

VA in 

industry 

Unconditional 

NDC 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Conditional 

NDC 
-0.0002 -0.0004 -0.0005 -0.0005 -0.0006 -0.0007 

Conditional 

NDC with JETP 
-0.0002 -0.0004 -0.0005 -0.0005 -0.0006 -0.0007 

Consumtion 

Unconditional 

NDC 
-0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 

Conditional 

NDC 
-0.0019 -0.0023 -0.0023 -0.0023 -0.0024 -0.0025 

Conditional 

NDC with JETP 
-0.0019 -0.0023 -0.0023 -0.0023 -0.0024 -0.0025 

Total 

investment 

Unconditional 

NDC 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Conditional 

NDC 
0.0000 0.0007 0.0010 0.0012 0.0015 0.0019 

Conditional 

NDC with JETP 
0.0000 0.0007 0.0010 0.0012 0.0015 0.0019 

Industry 

investment 

Unconditional 

NDC 
-0.0003 -0.0003 -0.0003 -0.0003 -0.0003 -0.0003 

Conditional 

NDC 
-0.0085 -0.0082 -0.0083 -0.0089 -0.0095 -0.0099 

Conditional 

NDC with JETP 
-0.0085 -0.0082 -0.0083 -0.0089 -0.0095 -0.0099 

Consumer 

price 

Unconditional 

NDC 
-0.0007 -0.0006 -0.0007 -0.0006 -0.0006 -0.0006 

Conditional 

NDC 
-0.0170 -0.0170 -0.0170 -0.0180 -0.0180 -0.0190 

Conditional 

NDC with JETP 
-0.0170 -0.0170 -0.0170 -0.0180 -0.0180 -0.0190 

Export 

Unconditional 

NDC 
0.0001 0.0001 0.0002 0.0001 0.0002 0.0002 

Conditional 

NDC 
0.0028 0.0032 0.0035 0.0038 0.0043 0.0047 

Conditional 

NDC with JETP 
0.0028 0.0032 0.0035 0.0038 0.0043 0.0047 

Import 

Unconditional 

NDC 
0.0000 0.0000 0.0000 0.0000 -0.0001 -0.0001 

Conditional 

NDC 
-0.0003 -0.0003 -0.0003 -0.0003 -0.0004 -0.0004 

Conditional 

NDC with JETP 
-0.0003 -0.0003 -0.0003 -0.0003 -0.0004 -0.0004 

Labor 

Unconditional 

NDC 
-0.0001 -0.0001 -0.0002 -0.0001 -0.0001 -0.0001 

Conditional 

NDC 
-0.0021 -0.0024 -0.0025 -0.0025 -0.0027 -0.0028 
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Variable Scenario 2025 2026 2027 2028 2029 2030 

Conditional 

NDC with JETP 
-0.0021 -0.0024 -0.0025 -0.0025 -0.0027 -0.0028 

Labor in 

industry 

Unconditional 

NDC 
0.0000 0.0000 -0.0001 -0.0001 -0.0001 -0.0001 

Conditional 

NDC 
-0.0012 -0.0013 -0.0014 -0.0015 -0.0017 -0.0018 

Conditional 

NDC with JETP 
-0.0012 -0.0013 -0.0014 -0.0015 -0.0017 -0.0018 

Source: The Consultant (2025) 
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Appendix 3: Minutes of consultation missions 

Within the framework of Technical Assistance, the consultation mission was conducted to 

discuss and seek feedback on the impact assessment results and recommendations regarding 

governance options for ETS in Viet Nam, with a focus on the pilot phase. This consultation 

mission included 2 main activities: (1) Bilateral meetings with line ministries; and (2) The 

consultation workshop.  

I. Bilateral meeting  

The Consultant organised bilateral meetings with DCC, the beneficiary of the Technical 

Assistance. Additionally, according to the draft amended Decree No. 06/2022/ND-CP, three 

sectors, including cement, iron & steel, and thermal power, are considered to be included in the 

ETS pilot phase. Therefore, the Consultant consulted with two relevant ministries overseeing 

these sectors, including (i) MOIT, which oversees the iron & steel and thermal power sectors; 

and (ii) MOC, which oversees the cement sector. 

The objectives of bilateral meetings were to discuss and consult the results of the impact 

assessment for governance options for Viet Nam’s ETS, with a focus on the pilot phase. 

I.1. Bilateral meeting with the Department of Innovation, Green Transition and 

Industrial Promotion, MOIT 

I.1.1. Place: MOIT, 54 Hai Ba Trung, Hoan Kiem, Ha Noi 

I.1.2. Time: 2 PM – 3 PM (ICT), 14 April 2025 

I.1.3. Participants 

I.1.3.1. MOIT: 

• Mr. Tam 

• Mr. Huy 

• Mr. Son 

I.1.3.2. DCC 

• Dang Xuan Thai, Official  

I.1.3.3. The Consultant 

• Nguyen Hong Loan, Team Leader and Climate Policy Expert, GreenCIC 

• Robert Ritz, International Modelling Expert, University of Cambridge 

• Ho Cong Hoa, Impact Assessment Expert, Academy of Policy and Development 

• Do Van Lam, National Modelling Expert, Ministry of Finance 

• Technical staff members 
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Appendix Figure 2: Bilateral meetings with MOIT 

I.1.4. Contents 

The Consultant presented to MOIT the core components of the ETS design, including the scope 

and coverage, cap-setting approaches, and allowance allocation methods. Based on an in-depth 

analysis, nine scenarios were proposed for assessing the potential impacts of the ETS. The 

Consultant then presented the results of the impact assessment for the various ETS governance 

options. 

MOIT provided feedback on the allocation methodology, recommending adjustments to 

improve fairness and flexibility. The current approach may create inequities as it does not fully 

reflect varying technology adoption rates and growth across companies. Special attention 

should be given to enterprises with limited further reduction potential due to previous 

investments in mitigation technologies. MOIT encouraged drawing on international best 

practices to develop a more adaptable allocation mechanism. In response, the Consultant 

explained that the proposed allocation formula already considered sectoral growth to align with 

Viet Nam’s NDC targets. The Consultant stressed that companies have different emission 

reduction capacities, and the formula could be refined based on sector-specific targets. The 

consultation workshop on 16 April will include enterprise representatives to gather operational 

insights. 

MOIT emphasised that ensuring the effective and sustainable operation of the ETS requires 

prioritising the establishment of a clear carbon pricing mechanism. The Consultant was 

encouraged to support the Government in setting an appropriate initial carbon price as a basis 

for market operations, with flexibility for adjustments based on supply and demand. MOIT also 

recommended developing multiple carbon pricing scenarios to support policy planning and 

assess the impacts of various price levels on industries, businesses, and the broader economy. 
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Additionally, MOIT proposed that the Consultant review and clarify the cost recognition 

mechanism related to carbon credit purchases and GHG mitigation measures. It is important to 

determine whether these expenses can be considered legitimate business costs under current 

regulations. This clarification would provide a legal basis to incentivise enterprise participation 

in the ETS and encourage investment in emission reduction solutions. Regarding pricing and 

financial matters, the Consultant highlighted the need for close coordination between MOF and 

MAE to ensure policy coherence. 

I.2. Bilateral meeting with DCC 

I.2.1. Place: MAE, 10 Ton That Thuyet, Cau Giay, Ha Noi 

I.2.2. Time: 9:00 – 10:30 (ICT), Tuesday, 15 April 

I.2.3. Participants: 

I.2.3.1. DCC: 

• Nguyen Hung Minh, Deputy Head of the Carbon Market Department 

• Luong Quang Huy, Head of the Division of GHG Emission Management and Ozone Layer 

Protection 

• Dang Xuan Thai, Official 

• Tra My, Official  

I.2.3.2. The Consultant 

• Nguyen Hong Loan, Team Leader and Climate Policy Expert, Green CIC 

• Robert Ritz, International Modelling Expert, University of Cambridge 

• Ho Cong Hoa, Impact Assessment Expert, Academy of Policy and Development 

• Do Van Lam, National Modelling Expert, Ministry of Finance 

• Frederic Gagnon-Lebrun, International carbon market (ETS) 

• Technical staff members 

 
Appendix Figure 3: Bilateral meeting with DCC 
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I.2.4. Contents 

The Consultant began the meeting with a brief overview of the Technical Assistance, outlining 

the objectives of the consultation mission and introducing the participants. The Consultant also 

presented key findings from the impact assessment of ETS governance options during the pilot 

phase. 

DCC emphasised the importance of clearly articulating the rationale behind conducting an ETS 

impact assessment and explaining the different types of carbon markets. The Consultant 

responded that these aspects had been addressed in the full report and would be further 

elaborated during the upcoming consultation workshop. 

Regarding the methodology for determining sector inclusion in the ETS, DCC noted that while 

trade and emission intensity are valid criteria, it is essential to also consider Viet Nam’s specific 

context. In particular, three sectors contribute to over 40% of national emissions and should be 

prioritised. The Consultant explained that the proposed methodology already incorporates 

emission intensity as the core indicator and uses trade intensity to differentiate between 

sectors. Sectors with low trade intensity are proposed for inclusion in the ETS pilot phase, 

whereas those with high export intensity may require transitional protection measures. 

On data-related issues, DCC expressed concern that the current data collection period (2020–

2022) coincided with the COVID-19 pandemic, which led to reduced production levels and may 

not accurately reflect present-day realities. The Consultant clarified that, at the time of the 

study, enterprise-level GHG inventory reports were not yet available. As these reports are only 

required to be submitted starting from 31 March 2025, the Consultant utilised the best available 

data from multiple sources to ensure the reliability and accuracy of the analysis. 

Regarding the JETP scenario, although JETP implementation in Viet Nam has not yet commenced 

and no projects are currently underway, the Consultant noted that the inclusion of a JETP-based 

scenario is a requirement outlined in the Technical Assistance’s ToR. Furthermore, this inclusion 

reflects international interest and signals Viet Nam’s elevated climate ambition, thereby 

justifying its consideration in the impact assessment. 

In terms of policy implications, given the high level of market volatility and competitiveness, the 

Consultant was advised to anticipate potential shifts in both domestic and international policies. 

For future deliverables, the Consultant will include more detailed analysis of international credit 

trading scenarios under Article 6.  

I.3. Bilateral meeting with Department of Science, Technology, Environment, and 

Construction Materials, MOC 

I.3.1. Place: MOC, 80 Tran Hung Dao St, Hoan Kiem District, Ha Noi 

I.3.2. Time: 2:00 PM – 5:00 PM (ICT), 15 April 2025 

I.3.3. Participants 

I.3.3.1. MOC 

• Ms. Nguyen Thi Thu Hang, Leader of the Department of Science, Technology, 

Environment, and Construction Materials 

• Representative from the Vietnam Institute for Building Materials 
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• Representative from the Civil Aviation Authority of Vietnam 

• Representative from the Vietnam Cement Industry Corporation (VICEM) 

• Representative from the Directorate for Roads of Vietnam 

• Representative from the Vietnam Maritime Administration and Inland Waterways 

Administration 

I.3.3.2. DCC 

• Dang Xuan Thai, Official  

I.3.3.3. The Consultant 

• Nguyen Hong Loan, Team Leader and Climate Policy Expert, Green CIC 

• Robert Ritz, International Modelling Expert, University of Cambridge 

• Ho Cong Hoa, Impact Assessment Expert, Academy of Policy and Development 

• Frederic Gagnon-Lebrun, International carbon market (ETS) 

• Technical staff members 

 
Appendix Figure 4: Bilateral meeting with MOC 

I.3.4. Contents 

The Consultant began the meeting with a brief overview of the Technical Assistance, outlining 

the objectives of the consultation mission and introducing the participants. The Consultant also 

presented key findings from the impact assessment of ETS governance options during the pilot 

phase. 

MOC expressed concern about the seemingly minor GDP impact of the ETS – approximately 

0.5% – and sought further explanation as to why the impact was so limited. The Consultant 

clarified that the proposed plan was intentionally designed to minimise macroeconomic 

disruptions. The Consultant explained that the allowance allocation formula adopted by the 

team differs from the initial one developed by DCC, as it incorporates sector and facility growth 

projections. Furthermore, the Consultant noted that the emission factor currently used is an 

average across the sector, whereas international practices often rely on top-performing 
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facilities (e.g., top 10%) to benchmark allocations. It was further highlighted that, with Viet Nam’s 

GDP nearing USD 500 billion, the total value of 200 million allowances at the estimated market 

price would only account for around 0.1% of GDP. This low allowance-to-GDP ratio aligns with 

the limited macroeconomic impact observed. 

The discussion also addressed fairness concerns in sectors like cement, where facilities vary 

significantly in age and technological advancement. Some stakeholders pointed out that older 

facilities have already optimised their emissions reduction efforts, potentially placing them at a 

disadvantage under a uniform formula. In response, the Consultant explained that while the 

current approach applies a single sector-wide emission factor, international ETSs often adopt 

“grandparenting” during early phases to accommodate long-operating facilities. However, the 

Consultant noted that as the market matures, benchmarking becomes standard practice. It was 

added that based on international experiences, facilities encountering difficulties with their 

allocations may submit adjustment proposals to the allocation authority. Conversely, facilities 

that have already implemented mitigation measures may benefit from the current formula by 

generating surplus allowances. Mr. Robert supported this view, noting that carbon trading 

within sectors allows higher-emitting facilities to purchase allowances from more efficient 

peers. Mr. Frederic, emphasised that technology diversity within sectors strengthens the carbon 

market, enabling businesses with varying abatement costs to engage in trading. He further 

mentioned that in countries like China, allowance allocation is initially based on projected 

output and later adjusted using actual production data, though such an approach demands 

strong data management systems. 

Regarding the possibility of adopting facility-specific growth factors instead of sector-wide ones, 

the Consultant noted that while this is theoretically feasible, it would be challenging to 

implement in practice. The Consultant explained that such an approach depends on the sector’s 

orientation and its capacity to manage data for individual facilities. It was suggested that any 

related concerns or issues be raised through relevant industry associations. 

Clarifying the timeline for the sectoral growth target, the Consultant confirmed that the 

allocation formula includes projections through to 2030. The Consultant also emphasised that, 

at a minimum emission reduction targets should align with Viet Nam’s unconditional NDC 

targets to ensure policy coherence. Furthermore, facility-level GHG inventories will be essential 

for future allowance recalibrations. It was noted that piloting the carbon market will help 

accelerate improvements in the national data system, enabling Viet Nam to monitor emission 

trends and abatement costs more effectively over time. 

MOC sought clarification on how the proposed policy might influence sectoral restructuring. In 

response, the Consultant discussed opportunities for green transformation, explaining that 

carbon pricing mechanisms can incentivise shifts toward low-emission technologies. It was 

noted that growing demand for carbon credits, particularly from emission-intensive sectors like 

cement, could help stimulate the development of green industries capable of supplying offsets. 

Finally, the Consultant provided several international examples of credit methodology 

development. In Canada, although a national carbon market was initially planned, only Quebec 

implemented one, which eventually linked with California’s ETS after six years of methodology 

development. For Viet Nam, the Consultant recommended referencing international standards 

such as VCS and GS. Examples include Singapore’s policy of accepting credits from recognised 
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standards for domestic offset obligations, China’s use of CDM methodologies for domestic 

credit projects, and Thailand’s sale of Article 6 credits to Switzerland. The Consultant concluded 

that encouraging Viet Nam to develop domestic crediting methodologies would not only to 

meet compliance needs but also to enable international credit transfers through Letters of 

Authorisation. 

II. Consultation workshop 

II.1. Objective 

The Consultation Workshop was organised with the following objectives: (i) Update on Viet 

Nam’s regulations and roadmap for the domestic carbon market in the pilot phase; (ii) Discuss 

international experiences on governance options and impact assessment for Emissions Trading 

System (ETS) and lessons learnt for Viet Nam; (iii) Present findings from analysis of national 

context and governance options for Viet Nam’s ETS pilot phase; (iv) Discuss findings from the 

impact assessment of governance options for Viet Nam’s ETS pilot phase. 

II.2. Organisation 

• Date and Time: 9:00 – 12:00, Wednesday, 16th April 2025.  

• Venue: Mövenpick Living West Hanoi, 21 Duy Tan, Dich Vong Hau, Nam Tu Liem, Hanoi.  

• Coordinating agencies: DCC, with support from ETP 

• Organising agency: The Consultant from Green Climate Innovation Company Limited 

(GreenCIC), Energy and Environment Consultancy Joint Stock Company (VNEEC), South 

Pole Carbon Asset Management AG (South Pole) 

• Format: Hybrid (In-person and online) 

• Language: Vietnamese and English were working languages of the Workshop. 

Simultaneous Vietnamese - English translation was provided 

• Presentation slides and related information about the workshop can be found at the 

link below: 

https://drive.google.com/drive/folders/1qH8Y920j8ciM6StBInYSa3XKI2PHUvda 

II.3. AGENDA AND PARTICIPANTS 

II.3.1. Workshop agenda 

Time Activity Presented by 

08:30 – 09:00 Registration   

09:00 – 09:10 Opening Remarks  
• Representative of DCC 

• Representative of ETP 

09:10 – 09:30 
Updates on regulations and roadmap for the 

domestic carbon market in the pilot phase 
Representative of DCC 

09:30 – 09:50 
International experiences on ETS governance 

options and lessons learnt for Viet Nam 

Frederic Gagnon-Lebrun,  

South Pole, the Consultant 

https://drive.google.com/drive/folders/1qH8Y920j8ciM6StBInYSa3XKI2PHUvda
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Time Activity Presented by 

09:50 – 10:10 
International experiences on ETS impact 

assessment and lessons learnt for Viet Nam 
Robert Ritz, the Consultant 

10:10 – 10:25 Q&A Section All participants 

10:25 – 10:40 Photo session & Tea break All participants 

10:40 – 11:00 
Analysis of national context and governance 

options for ETS pilot phase 

Loan Nguyen, GreenCIC, the 

Consultant 

11:00 – 11:30 

Findings from the impact assessment of 

governance options for Viet Nam’s ETS pilot 

phase 

Hoa Ho, Academy of Policy 

and Development, the 

Consultant 

11:30 – 11:50 Plenary discussion All participants 

11:50 – 12:00 Wrap-up and Closing Remarks 
Representative of DCC 

Representative of ETP 

II.3.2. Participants 

II.3.2.1. All participants 

• Onsite participants: 67 

• Online participants: 107 

II.3.2.2. Honoured participants 

ETP – UNOPS:   

• John Robert Cotton, Deputy Director  

• Do Manh Toan, Country Program Coordinator 

DCC: 

• Nguyen Tuan Quang, Deputy Director 

• Nguyen Thanh Cong, Deputy Lead of Carbon Market Division 

• Pham Nam Hung, Specialist  

• Le Thanh Tung, Specialist  

Important stakeholders include participants from ETP-UNOPS, DCC, MAE, MOF, MOIT, MOC, 

enterprises that are included in the list of facilities subject to GHG inventory (big emitters), 

multilateral and bilateral donors who support the establishment and operation of the carbon 

market in Viet Nam and other relevant stakeholders.  



 

96 

 

Appendix Figure 5: Group photo at the Consultation Workshop 

 

Appendix Figure 6: Online participants of the Consultation Workshop 

II.3.2.3. The Consultant 

• GreenCIC: Nguyen Hong Loan, Pham Phuong Linh, Nguyen Le Khanh Linh, Hoang Thuy 

An, Pham Thi Kim Cuc, Doan Mai Huong 

• VNEEC: Dang Thi Hong Hanh, Nguyen Tien Hai, Dao Thi Hien, Tran Ngoc Binh, Nguyen 

Thi Hong Anh 

• South Pole: Frederic Gagnon-Lebrun, Viddy Firmandiaz  

• Sub-contracted experts: Robert Ritz, Ho Cong Hoa, Do Van Lam, Hoang Thi Minh Ha 

II.4. PROCEEDINGS 

II.4.1. Opening remarks 
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Mr. Nguyen Tuan Quang, Deputy Director of DCC, delivered the opening remarks by 

highlighting Viet Nam’s response to global climate change and reaffirming the country’s strong 

commitment to its obligations under the Paris Agreement, including the goal of achieving net-

zero GHG emissions by 2050. He emphasised that to meet these ambitious targets, Viet Nam 

has opted to implement carbon pricing instruments, with a particular focus on developing an 

ETS as a key policy tool. According to the roadmap, the carbon market will undergo a pilot phase 

through 2028 and transition to full operation from 2029. This workshop is held under the 

framework of Technical Assistance funded by UNOPS through ETP. Its primary objective is to 

assess the potential impacts to support the effective design and implementation of Viet Nam’s 

carbon market. The outcomes will inform legal and institutional improvements in preparation 

for the pilot phase. Key topics for discussion include market design options, sectoral coverage, 

cap-setting, allowance allocation methods (such as free allocation, auctioning, or hybrid 

approaches), the integration of domestic carbon credits for offsets, infrastructure and capacity 

readiness, and market oversight mechanisms. A thorough analysis of the socio-economic 

impacts of various ETS design options on production costs, competitiveness, technological 

innovation, and employment, with the feedback and comments from stakeholders, will ensure 

that the final approach is practical, effective, and aligned with Viet Nam’s unique economic and 

social context.  

Mr. John Robert Cotton, Deputy Director of ETP, opened the workshop by expressing his 

sincere appreciation to all participants. He highlighted the significance of this assessment as a 

critical step in supporting the Government of Viet Nam in implementing the ETS, in alignment 

with the Law 72/2020/QH14 on Environmental Protection in Viet Nam, Decree 06/2022/ND-CP 

on mitigation of GHG emissions and protection of ozone layer, and the national commitment 

to achieve net-zero emissions by 2050. Mr. Cotton emphasised that a well-designed carbon 

market will not only enable Viet Nam to reduce GHG emissions in a cost-effective manner but 

also enhance the global competitiveness of its industries. He noted that this workshop serves 

as an important platform to exchange ideas and gather feedback. The impact assessment will 

deliver evidence-based analysis on policy design options and their potential economic, social, 

and environmental impacts, providing essential input for developing an effective ETS 

framework, including cap-setting, sectoral coverage, allowance allocation, and a robust, 

transparent MRV system. 

II.4.2. Presentations 

Mr. Le Thanh Tung – Official of DCC: Updates on regulations and roadmap for the domestic 

carbon market in Viet Nam during the pilot phase  

The presentation focused on the main points below: 

• Background: general information on international commitments and the global 

landscape of carbon markets. 

• Legal foundation of Viet Nam’s carbon market: introduction of the legal foundation, 

sectors implementing GHG emission inventory, scheme on the establishment and 

development of a carbon market in Viet Nam, and carbon crediting and offsetting 

mechanisms in Viet Nam 

• Pilot phase of the carbon market: introduction of the objectives and official operation 

phase  



 

98 

 

• Key tasks in the upcoming period: outlining the next critical steps to be undertaken. 

Ms. Nguyen Hong Loan – The Consultant – GreenCIC: Updates on Technical Assistance 

The presentation focused on the main points below: 

• Introduction of the Technical Assistance, the implementing organisation, and the 

progress of the Technical Assistance. 

Mr. Frederic Gagnon-Lebrun – The Consultant – South Pole: International experiences to 

identify different governance options for the development of the ETS in Viet Nam 

The presentation focused on the main points below: 

• Approach: Methodology for selecting the seven ETSs used as case studies 

• Key developments in selected ETSs: Main outcomes and insights gained from the 

analysis of the seven systems 

• Lessons learnt for Viet Nam: Lessons and recommendations for determining scope and 

coverage, cap-setting, and allowance allocation 

Mr. Robert Ritz – The Consultant: International experiences on ETS impact assessment and 

lessons learnt for Viet Nam 

The presentation focused on the main points below: 

• Big Picture: Economic and financial impacts of carbon pricing 

• Case study: Overview of the EU CBAM, the UK’s “Green Book” and carbon valuation, and 

the UK ETS in the context of net-zero goals 

• Key conceptual challenges: Core issues in conducting “carbon impact assessments” 

across three dimensions – environmental integrity, dynamic effects, and welfare 

implications 

•  Lessons for Viet Nam from international experience: Key takeaways and guidance 

drawn from global practices to inform Viet Nam’s carbon pricing strategy 

Ms. Nguyen Hong Loan – The Consultant – GreenCIC: Analysis of national context and 

governance options for ETS pilot phase 

The presentation focused on the main points below: 

• Introduction: Overview of the 10 key steps involved in designing and operating a carbon 

market 

• Defining the scope of the ETS: Introduction to the approach for defining the scope, 

including the identification of major emission sources and sectors with a low carbon 

leakage index, leading to the selection of sectors to be included in the ETS pilot phase 

• Cap-setting: Methodology and data used for determining emissions caps, along with the 

results under various scenarios aligned with Viet Nam’s NDC and the JETP 

• Allowance allocation: Methodology and data used for allocating allowances, including 

the outcomes and reserve estimates under different scenarios 

• Proposal and recommendations: Suggested strategies for ETS development and 

scenario-based approaches for assessing the potential impacts of the ETS 
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Mr. Ho Cong Hoa – The Consultant – The Academy of Policy and Development: Consultation 

on the results of the impact assessment of Viet Nam’s domestic carbon market in the pilot phase 

The presentation focused on the main points below: 

• Research assumptions: Key assumptions related to enterprise behaviour, selection of 

mitigation measures, and projected economic growth 

• Methodology: Overview of the model structure, including its key inputs and expected 

outputs 

• Impact assessment: Results of the assessment covering initial carbon market prices, 

compliance costs, carbon credit and allowance purchase costs, as well as broader 

impacts on GDP, consumption, consumer prices, industrial structural transformation, 

gender, and policy prioritisation 

• Key findings: Summary of the main results, identified limitations, and recommended 

directions for future research 

II.4.3. Q&A/Discussion 

No. Question/comment Response 

1 Mr. Thai, Chairman of the Steel 

Association:  

Content and details of the 

government’s roadmap for 

allowance allocation. 

Mr. Nguyen Thanh Cong – DCC:  

Currently, the MAE has submitted to the 

government a draft amendment to certain 

provisions of Decree No. 06/2022/ND-CP on 

mitigation of GHG emissions and protection of 

ozone layer, detailing the allocation of 

allowances as well as the allocation roadmap. 

According to the draft amendment, for the 

period 2025-2026, the MAE will consolidate 

proposals from relevant ministries and sectors 

and submit them to the government for approval 

of the total allowances by October 2025. The 

decision on allowance allocation for individual 

facilities during the 2025-2026 period is expected 

to be issued by December 2025. Similarly, the 

allocation for 2027-2028 is anticipated around 

October 2027, and for the 2029-2030 period 

around October 2029. 

2 Ms. Nguyen Hong Loan – the 

Consultant  

According to the current plan, the 

pilot phase of the carbon is 

scheduled to begin in June 2025. 

Will there be any adjustments to 

this timeline? 

Mr. Nguyen Thanh Cong – DCC:  

The draft decree is currently under review by the 

government for approval. During the 

consultation process with government 

members, adjustments may be considered to 

ensure alignment with practical conditions. 

3 Mr. Le Thanh Bac – Italy steel 

The emission benchmark of 

electric arc furnace (EAF) 

Mr. Nguyen Tien Hai – the Consultant:  

For steel production using EAF technology, there 

are several additional sources of direct 
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technology - 0.273 tCO2/ton crude 

steel is not feasible in Viet Nam 

under the condition that the 

emission factor from electricity in 

scope 2 currently accounts for 75% 

of emissions. 

 

emissions, such as coal, natural gas, and fuel oil 

(FO). According to the data we collected, the 

current emissions data covers the entire facility, 

not just the specific steel production process 

using EAF technology. Therefore, the total direct 

emissions may be slightly higher than those 

calculated solely for the EAF production line. 

This is one of the limitations of the database, as 

the inventory boundary includes emissions from 

the entire plant rather than isolating emissions 

from the steel production line alone. 

Additionally, some processes like cold rolling use 

natural gas for heating. 

Regarding the inventory methodology, due to 

limited data availability, we are currently using 

Tier 1 methods. We hope that once the MAE 

sends official requests to facilities, more 

accurate and detailed data can be collected. This 

would allow for an upgrade to Tier 2 methods, 

enabling the separation of emissions by specific 

production stages, such as Basic Oxygen Furnace 

(BOF) steelmaking or lower furnace technologies 

like EAF and Induction Furnace (IF). 

4 Mr. Tran Huu Hung: 

Can facilities that are able to 

generate carbon credits, but do 

not belong to the sectors receiving 

allowance allocations, participate 

in the ETS to sell their credits to 

facilities that need to purchase 

allowances? 

Ms. Nguyen Hong Loan – the Consultant 

Yes. Facilities covered by the ETS will receive 

allocated emission allowances and be allowed to 

trade surplus allowances with one another. 

Meanwhile, non-ETS facilities can participate 

through carbon credits trading. 

 

5 Mr. Le Thanh Bac – Italy steel  

Is it fair to set emission allowances 

for each steel production 

technology to promote 

environmentally friendly 

technologies? There is a big gap 

between the emission allowances 

of BOF and EAF, while the cost of 

steel from BOF is often cheaper 

than EAF. Does Viet Nam prioritise 

the development of BOF over EAF? 

 

Mr. Robert Ritz – The Consultant 

One important consideration is how carbon 

pricing mechanisms influence industries that 

operate with multiple, distinct technologies. A 

key issue in this context is the substitution effect 

between existing facilities. Carbon pricing can 

alter market dynamics by shifting production 

away from more carbon-intensive technologies 

toward lower-emission alternatives, such as 

electric-based production. However, since 

production capacity is largely determined by 

existing infrastructure, this transition would 

necessitate surplus capacity in lower-emission 

technologies, notably EAF. 
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A second, longer-term consideration concerns 

the direction of future investments—specifically, 

whether they will favour BOF technology or EAF 

technology. A critical factor influencing this 

decision is the trajectory of Viet Nam’s 

electrification, especially the composition of its 

electricity generation mix. With an already 

significant share of hydropower, Viet Nam may 

have some foundational support for cleaner 

electric-based production. 

While carbon pricing is likely to encourage a shift 

toward electrification, it is essential to recognise 

that such policy decisions must also account for 

a range of broader considerations. These include 

employment implications, technological 

innovation, and overall economic impacts, all of 

which should inform the development and 

prioritisation of effective climate and industrial 

policies. 

Ms. Nguyen Hong Loan – The Consultant:  

The implementation of the carbon market during 

the pilot phase is deliberately designed to be a 

learning process for enterprises. The aim is to 

minimise disruptions to businesses and the 

overall economy by relying on existing 

technologies while encouraging firms to 

enhance their performance incrementally. This 

approach is aligned with that of many developing 

countries, which differentiate between 

technologies with varying emission intensities to 

avoid causing significant policy-induced shocks 

to enterprises. 

6 Mr. Björn Fondén, IETA:  

What types of offsets are expected 

to be allowed in the first pilot 

phase, based on the current 

understanding? 

Mr. Nguyen Thanh Cong – DCC 

Currently, regarding carbon credits and the 

offsetting mechanisms for GHG emission 

allowances in the initial phase, MAE has 

proposed three types of credits that will be 

eligible for offsetting. 

The first type includes carbon credits issued 

under domestic standards. Viet Nam is expected 

to develop and adopt its own national standards, 

and carbon credits issued under these standards 

will be eligible for use in offsetting domestic 

emission allowances. 
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The second type consists of carbon credits 

generated under mechanisms established by the 

Paris Agreement. This includes the Clean 

Development Mechanism (CDM) in the past, and, 

going forward, credits issued under Article 6.4 of 

the Paris Agreement. 

The third type refers to credits generated 

through bilateral cooperation mechanisms. For 

example, Viet Nam has previously collaborated 

with Japan under the Joint Crediting Mechanism 

(JCM), and JCM credits will be eligible for 

offsetting. In the future, credits from other 

bilateral cooperation mechanisms may also be 

used for this purpose. 

7 Mr. Nguyen Thanh Hai (GIZ): 

Please provide more information 

about the Registry system and how 

the related systems are 

interconnected. 

Comment: The potential impacts 

may require further study. It would 

be valuable to assess the 

possibility of auctioning emission 

allowances to increase 

government revenue, which could 

then be invested in green sectors. 

Such an analysis would help 

demonstrate the role of the ETS 

when presented to the 

government. 

In the current scenario, all surplus 

allowances are assumed to be 

traded. However, in the initial 

phase, market liquidity may 

remain limited. That said, MOF has 

proposed the involvement of 

financial intermediaries, which is 

expected to enhance liquidity in 

the carbon market. The 

Consultants can also consider the 

impacts of these factors. 

 

Mr. Nguyen Thanh Cong – DCC 

In accordance with Prime Minister’s Directive, 

MAE is undertaking the development of a 

National Registry System for GHG emission 

allowances and carbon credits, which will serve 

as the foundational platform for verifying and 

recording emissions before they can be traded 

as commodities (allowances and credits) on the 

carbon market. 

MAE is currently finalising the system's 

preliminary design and software infrastructure. 

Modelled after international best practices, the 

registry will incorporate core functionalities 

including account registration, banking or 

transfer mechanisms. To ensure effective 

market operations, the registry must be 

interoperable with other systems, including the 

depository system managed by the Vietnam 

Securities Depository and Clearing Corporation 

and the trading platform of the Hanoi Stock 

Exchange. 

The carbon market will essentially involve two 

types of accounts: (i) Registry accounts, managed 

by MAE, which record ownership of GHG 

emission allowances and carbon credits. (ii) 

Trading accounts, managed by the MOF, which 

are designated for market transactions. 

Establishing a reliable mechanism for 

synchronising data between these two account 

systems will be a critical component of the 

overall architecture. Once the demo version of 
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the registry is completed, DCC is expected to 

organise consultation workshops, particularly 

with relevant government agencies, to finalise 

system development and ensure operational 

readiness in 2025. 

Mr. Viddy Firmandiaz – the Consultant  

I think, in general, carbon pricing in Indonesia 

adopts a combination of an ETS and a carbon tax, 

while also focusing on building our own 

ecosystem, standards, and infrastructure. The 

government aims to use the ETS as a tool to 

reduce emissions and the carbon tax as a 

complementary mechanism to regulate 

emitters. However, the carbon tax has been 

delayed, which is why the ETS is still facing 

several challenges. 

First, there is currently no penalty mechanism in 

place, so most facilities are not motivated to 

reduce their emissions due to the lack of clear 

incentives. Secondly, this also affects price 

discovery, as Indonesia’s ETS is currently limited 

to the coal-fired thermal power plant sub-sector. 

Since this sector is controlled by a single state-

owned enterprise, PLN, the allowances are only 

traded among PLN’s subsidiaries, making it 

difficult to establish a fair market price. The 

government is also working to implement the 

ETS in other sectors; however, this process is still 

ongoing. 

II.4.4. Closing remarks 

Nguyen Thanh Cong, Deputy Head of Carbon Market Division, DCC, concluded with sincere 

gratitude to all participants for their active engagement and valuable contributions, which were 

instrumental to its success. Special appreciation was extended to ETP and UNOPS for their 

steadfast support, which enabled effective stakeholder consultation and the gathering of 

diverse feedback and perspectives. 

Looking ahead, the establishment of a carbon market will require sustained effort, particularly 

in addressing technical challenges such as MRV, as well as the development of robust policy 

frameworks. DCC remains committed to issuing the necessary legal documents in accordance 

with the timeline set by the Prime Minister. 

  

 


