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Abstract 

This paper investigates options for carbon price adoption in Vietnam, with a focus on model 

designs capable of meeting the country’s updated Nationally Determined Contribution (NDC). 

We employ an ex-ante policy evaluation across environmental, economic, social, and political 

dimensions, drawing on interviews with key stakeholders. A multi-criteria analysis is also 

pursued to provide an overall comparison across policy options. The findings indicate that a 

relatively low but increasing carbon price could play an important role in steering Vietnam 

toward meeting its emission reduction targets. A carbon tax has the advantage of simplicity, 

while an emissions trading scheme would likely be politically easier to introduce. If an 

emissions trading scheme is established, permit auctioning would be preferable to free 

allocations on account of revenue benefits and relative simplicity. A key risk is that an 

overgenerous cap would be set, which would undermine environmental impact. 
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1. Introduction 

Reducing greenhouse gas (GHG) emissions is a matter of national interest for Vietnam, one of 

the most vulnerable countries to global climate change. Serious local air pollution, particularly 

in large cities, has also increased the case for emission reduction policies. In November 2020, 

Vietnam’s National Assembly passed a revised Law on Environmental Protection that will take 

effect on 1 January 2022 and that legalizes the establishment of an emissions trading scheme 

(ETS) for greenhouse gases (Do, 2020a). Details of any ETS have yet to be determined and 

there is still a path ahead before a scheme will be ready to launch.2 

Carbon pricing is a policy instrument that puts a price on carbon dioxide (CO2) and other GHGs 

such as methane (CH4) and nitrous oxide (N2O). The idea follows the theory of externality 

pricing pioneered by Pigou (1920) and is in line with the “polluter pays principle” (Timilsina, 

2018). By internalizing externalities associated with GHG emissions, carbon pricing can 

facilitate cost-effective abatement and promote low-carbon innovation (Aldy and Stavins, 

2012). If introduced early in the development process, emission pricing can help countries to 

avoid the high emissions trajectories experienced by developed countries (Burke, 2014). 

Empirical evidence indicates that countries with carbon prices on average have annual CO2 

emission growth rates about two percentage points lower than countries without a carbon price 

(Best et al., 2020). A key channel is faster substitution from emissions-intensive energy sources 

towards low-emission sources such as solar and wind (Best and Burke, 2018, 2020). 

The two main forms of carbon pricing are a carbon tax and an emissions trading scheme (ETS) 

(Harris and Roach, 2018). A carbon tax is a levy on GHG emissions from covered sectors. For 

the energy sector, this is typically in the form of a levy on fossil fuels in proportion to the 

quantity of emissions flowing from their use. An ETS involves issuing permits for GHG 

emissions and allowing their trade among emitters. The permits could be auctioned or freely 

allocated, or a combination. Both approaches can facilitate low-cost emissions reductions 

across covered sectors by encouraging equalization of marginal abatement costs. The main 

difference is that a carbon tax sets the emission price while an ETS sets the total emission 

quantity. The instruments can be applied at a subnational, national, or international scale and 

                                                           
2 As of 8/2021, the proposed timeframe for an ETS is that the preparation, including establishment of GHG 
inventories and monitoring, reporting, and verification (MRV) systems will be conducted over 2022–2026. The 
ETS would then roll out in 2027, although this is a tentative schedule. A draft government decree on an ETS is 
due to be issued in late 2021 (Government of Vietnam, 2021). The revised Law (Article 136) also expands the 
coverage of an environmental tax to include pollutants as opposed to only products and services. A carbon tax 
could thus be deemed to have become legally possible, although is not referred to directly in the Law. 
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to either a specific sector or on a broader basis (Timilsina, 2018). Hybrid forms of carbon 

pricing that involve both price and quantity controls also exist. 

Carbon pricing has gained increasing popularity worldwide. As of August 2021, 64 carbon 

pricing initiatives had been implemented or scheduled for implementation worldwide (World 

Bank, 2021). 31 are ETSs and 33 are carbon taxes. Except for the European Union (EU) ETS, 

these schemes have been at the national and sub-national levels. Carbon pricing initiatives 

currently cover about 12 GtCO2 or one-fifth of global GHG emissions. Carbon pricing has been 

adopted in several developing countries, including China, South Africa, and Kazakhstan. In 

2019 the average price across all CO2 emissions, including emissions that face a price of zero, 

was about US$2 per tCO2 (Parry, 2019). 

Carbon pricing has been gaining recent momentum in Asia. Japan applied a carbon tax in 2012, 

set at US$2.7 per tCO2 (World Bank, 2021). South Korea introduced an ETS in 2015, with its 

permit price sitting at about US$18 per tCO2 in September 2020 (International Carbon Action 

Partnership, 2020). Singapore introduced a carbon tax of about US$3.5 per tCO2 in 2019. China 

started a national ETS in July 2021 after a series of sub-national pilots (Zhu et al., 2020). 

Kazakhstan’s ETS was introduced in 2013, covering the power sector, heating, and some 

industrial emitters. Subnational ETSs have been introduced in Japan (Tokyo and Saitama), and 

in 2021 Indonesia commenced a pilot ETS for its power sector. Quasi-carbon pricing programs 

include India’s charge of about US$1 per ton of coal since 2010 and Thailand’s voluntary 

emission reduction program since 2013 (Partnership for Market Readiness, 2020). 

There are relatively few studies on the options for and potential impacts of carbon pricing in 

Vietnam. Michaelowa (2018) analyzed barriers to a carbon tax and options for introduction, 

although did not explore linkages between tax levels and Vietnam’s GHG reduction targets. 

Nong et al. (2020) presented static computational general equilibrium modelling to assess 

potential environmental and economic impacts of an ETS, but used scenarios that differ from 

Vietnam’s Nationally Determined Contribution (NDC) and did not analyze social and political 

aspects. Coxhead et al. (2013)’s analysis of potential distributional impacts of a carbon tax 

employed relatively outdated data. Vietnam’s Partnership for Market Readiness Project (2020) 

modelled scenarios involving a carbon tax of US$10–30 per tCO2 for fossil fuels and an ETS 

for the energy sector, but did not go into the feasibility of carbon pricing and only partly 

analyzed scenarios under Vietnam’s NDC. A lack of information is an important constraint in 

ongoing carbon pricing discussions in Vietnam. 
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This paper is the first to investigate carbon pricing options in the Vietnamese context using 

both quantitative and qualitative analyses. We apply an ex-ante policy evaluation across 

environmental, economic, and social dimensions (de Ridder et al., 2007; Podhora et al., 2013; 

European Commission, 2020). The result of Best et al. (2020) that a €1 per tCO2 of carbon 

price (in 2012 prices) on average reduces the annual emission growth rate by 0.3 percentage 

points is used to estimate the carbon price level that would be required to meet Vietnam’s 

targeted emissions reductions under its updated NDC. Potential revenues from carbon pricing, 

effects on energy prices, and effects on non-GHG emissions will be estimated. 

The modelling simulation is complemented by desk research and interviews with 15 

Vietnamese experts from government agencies, academia, industry, and non-governmental 

organizations (Dorband et al., 2020; Dyarto and Setyawan, 2020). The information is used as 

an input to a broad multi-criteria analysis of carbon pricing options (Kumar et al., 2017) and to 

inform the discussion throughout the paper. Three policy options are investigated: a carbon tax; 

an ETS for the energy sector with permit auctions; and an ETS for the energy sector with free 

allowances. Voluntary emission reduction mechanisms are outside the scope of the study. 

The paper is structured as follows. Section 2 reviews Vietnam’s GHG emissions and related 

issues. Section 3 discusses methods. Section 4 introduces carbon pricing options. Section 5 

assesses impacts of the options. Section 6 presents option ranking results. Section 7 concludes 

and discusses policy implications. 

2. Vietnam’s GHG emissions and related issues 

2.1 GHG emissions 

Vietnam’s GHG emissions have been increasing quickly. The main contributor to the country’s 

emissions is fossil fuel combustion, which accounted for about 60% of greenhouse gas 

emissions in 2014 (Government of Vietnam, 2019).3 CO2 emissions from fossil fuel 

combustion reached 285.9 million tCO2 in 2019 (BP, 2020). As of 2018, the electricity sector 

accounted for 48% of Vietnam’s CO2 emissions from fossil fuel combustion, industry for 28%, 

transport 16%, the residential sector 4%, the commercial sector 3%, and agriculture 1% 

(International Energy Agency, 2020a). In 2019 Vietnam was the world’s 22nd largest CO2 

emitter from fuel combustion and the 3rd largest in the Association of Southeast Asian Nations 

(ASEAN), behind Indonesia (632 million tCO2) and Thailand (302 million tCO2). The average 

                                                           
3 Other contributors were industrial processes (14%), agriculture (32%), land use, land use change and forestry 
(LULUCF) (–13%), and waste (7%). 
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annual growth rate of Vietnam’s CO2 emissions from fuel combustion over 2009–2019 was 

10.8%, the fastest in ASEAN (BP, 2020). However, per capita CO2 emissions from fuel 

combustion remained relatively low, at only 3.0 tons in 2019, below Thailand (4.3), Malaysia 

(7.7), and Singapore (38.4) (BP, 2020; World Bank, 2020a). 

Table 1 presents Kaya (1989) decompositions of CO2 emissions from fuel combustion. In 2017 

the energy intensity of Vietnam’s economy (E/G) was 5.7 MJ per year-2010 US$, above the 

world average of 5.2 or the energy intensities of Thailand (5.3), Malaysia (4.3), Indonesia (3.5), 

Singapore (3.3), or the Philippines (3.1). This reflects the high level of energy use associated 

with Vietnam’s industrialization and its heavy reliance on coal (typically used in processes 

with low thermal efficiency, such as the production of coal-fired power). It is also related to 

the fact that Vietnam’s GDP per capita remains quite low, as the energy intensity of the 

economy tends to decline as economies develop (Csereklyei et al., 2016). There are many 

opportunities for Vietnam to improve the efficiency of its energy use. 

Table 1. Kaya identity decomposition for selected ASEAN countries, 2017 
Variable: CO2 

emissions 
Population GDP per capita Energy 

intensity of 
economy 

CO2 
intensity 
of energy 

Abbreviation: C P G/P E/G C/E 
Unit: million tons million 

people 
thousand year-2010 
US$ per person 

MJ per year-
2010 US$ 

tons per 
GJ 

Indonesia 496  264  11.0  3.5  0.049  
Philippines 126 105 7.4 3.1 0.052 
Vietnam 191  96  6.0  5.7  0.058  
Thailand 244 69 16.0 5.3 0.042 
Malaysia 211 32 26.3 4.3 0.059 
Singapore 47 6 84.0 3.3 0.031 
World 32,840  7,519  15.1  5.2  0.056  

Note: Countries are sorted by population. CO2 emissions are from fuel combustion. GDP is in purchasing power 
parity terms. C = P * (G/P) * (E/G) * (C/E). Source: International Energy Agency (2020b). 

Table 1 also shows that Vietnam has a high CO2 intensity of energy (C/E). In 2017, this was 0.058 

tons per GJ, while that of the Philippines was 0.051, Indonesia 0.049, Thailand 0.042, and 

Singapore 0.031. This primarily reflects heavy reliance on coal. 

Vietnam has a tentative target of reducing the carbon intensity per unit of GDP (C/G) by 15% by 

2030 relative to 2014 (Vietnam Ministry of Planning and Investment, 2021). For the energy 

sector, our focus in this paper, the trend in C/G has generally been increasing, although with year-

to-year variation (Figure 1). A slight decline was recorded in 2020, a year in which the COVID-

19 pandemic hit and additional solar power entered the grid. 
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Figure 1. Vietnam’s emission intensity (energy sector) per unit of national GDP, 2010–2020 

Note: Emissions are from fuel combustion and GDP is in purchasing power parity terms (constant 2017 
international $). The unit is tCO2/thousand $. The displayed target assumes that the emissions intensity target for 

the energy sector is the same as that for the entire economy. Sources: BP (2021); World Bank (2020a).  
Vietnam had ASEAN’s fastest growth in coal consumption over 2009–2019, at an average rate 

of 16% per annum (BP, 2020). Emissions from coal equaled 150 million tCO2 in 2018, 

accounting for about 66% of Vietnam’s total CO2 emissions from fuel combustion 

(International Energy Agency, 2020a). Coal has become the largest contributor to the 

electricity mix for reasons including local coal endowments; efforts to keep the price of 

domestic coal below international market prices; subsidies for coal infrastructure; and lax 

environmental regulations (Do et al., 2020). 

In 2016, the government expected that in 2030 coal and natural gas would account for 43% and 

15% of electricity generation capacity respectively (Government of Vietnam, 2016). In the 

draft Power Development Plan 8 released in February 2021, the share of coal in electricity 

generation capacity in 2030 is now foreseen to be only 27% and the share of gas 21% (Vietnam 

Energy Institute, 2021). With large opportunities in solar and wind and also rapid ongoing 

adoption, Vietnam is likely to continue to experience an evolution in its expectations regarding 

the future composition of its electricity mix (EREA and DEA, 2019; International Renewable 

Energy Agency, 2019; Teske et al., 2019). 

2.2 Climate change and local air pollution 

Vietnam is highly vulnerable to impacts of climate change. Its average temperature increased 

by 0.6oC over 1958–2014, and in the absence of serious global mitigation efforts is projected 

to increase by 3–4oC by 2100 relative to the 1986–2005 level (Government of Vietnam, 2019). 

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Ra
tio

 o
f e

m
iss

io
n 

to
 G

DP

Year

CO2/GDP 2030 target



7 
 

Extreme weather events have intensified and become more frequent, with monsoonal flooding 

in the north and droughts in the south. Typhoons are causing severe damage. The sea level rose 

by up to 5.6 mm/year at Phu Quy monitoring station over 1993–2014, with a potential increase 

of up to 73 cm by 2100 in what is thought to be an upper-bound scenario. This, together with 

subsidence due to ground water extraction (Ingebritsen and Galloway, 2014), poses risks of 

inundation of the Red River Delta, the Mekong River Delta, and coastal areas, potentially 

leading to the displacement of millions of Vietnamese people. Kompas et al. (2018) estimated 

that the current global emission trajectory may cost Vietnam 0.8% of annual GDP by 2027, 

1.6% by 2037, and 8% by 2100. 

Combustion of fossil fuels also contributes to local air pollution.4 Vietnam was the 2nd-most 

air-polluted country in ASEAN in 2019, behind Indonesia. Hanoi was also among the top-10 

most polluted capitals across 85 countries in 2019, with conditions worse than Beijing and 

Bangkok (IQAir, 2019). Exceeding the World Health Organization guidelines on outdoor air 

pollution is estimated to reduce life expectancy in Vietnam by about a year and cost the country 

about 5% of annual GDP (World Bank and Institute for Health Metrics and Evaluation, 2016; 

Energy Policy Institute at the University of Chicago, 2019). There were about 50,000 deaths 

related to air pollution in Vietnam in 2017 (Fuller et al., 2019). 

2.3 Policy responses 

The Government of Vietnam has issued various policies and regulations to address GHG 

emissions and climate change. These include the Central Committee of the Party’s Resolution 

No. 24-NQ/TW in 2013 on a Pro-active Response to Climate Change (Vietnam Communist 

Party’s Central Committee, 2013), the Law on Environmental Protection (Vietnam National 

Assembly, 2020), the National Climate Change Strategy (Government of Vietnam, 2011), and 

the National Green Growth Strategy (Government of Vietnam, 2012). In 2016, Vietnam signed 

the Paris Agreement on Climate Change and developed a National Action Plan on 

Implementing the Paris Agreement (Government of Vietnam, 2019). The Law on Energy 

Efficiency and Conservation 2010 and the Renewable Energy Development Strategy 2015 

reinforce Vietnam’s GHG emission reduction measures (EREA and DEA, 2019).  

In 2020, Vietnam adjusted its NDC to commit to reduce GHG emissions by 9% or 27% in 2030 

relative to business as usual (BAU) without and with international assistance, respectively 

                                                           
4 Other causes include residential biomass cooking, agricultural waste burning, construction, and ammoniac 
emissions from livestock farming and fertilizer applications (Amann et al., 2019). 

https://www.thejakartapost.com/news/2019/03/08/jakarta-has-most-polluted-air-in-southeast-asia-study.html
https://www.thejakartapost.com/news/2019/03/08/jakarta-has-most-polluted-air-in-southeast-asia-study.html
https://aqli.epic.uchicago.edu/the-index/
http://documents.worldbank.org/curated/en/781521473177013155/pdf/108141-REVISED-Cost-of-PollutionWebCORRECTEDfile.pdf
https://www.who.int/vietnam/health-topics/air-pollution
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(Government of Vietnam, 2020). However, the BAU trajectories associated with these targets 

involve a large increase in emissions.5 Under business-as-usual, Vietnam’s total annual GHG 

emissions are projected to increase from 528.4 million tCO2e in 2020 to 927.9 million tCO2e 

in 2030 (Government of Vietnam, 2020). 

For the energy sector, Vietnam’s updated NDC targets are for emission reductions of 5.5% 

(unconditional) and 11.2% (conditional) relative to BAU – smaller proportional reductions 

relative to what is targeted for the economy as a whole. Because these targets are relative to 

BAU, absolute energy-sector emissions are also still likely to increase. Indeed, if no revisions 

are made to BAU emissions over coming years, Vietnam’s unconditional commitment is in 

effect to limit annual emissions from the energy sector to an 80% increase above the 2020 

level. The BAU assumes that the average annual growth rate of GHG emissions from the 

energy sector is about 7% over the period 2020–2030 (Government of Vietnam, 2020). 

In recent years Vietnam participated in a “Partnership for Market Readiness” project supported 

by the World Bank to study the potential introduction of market-based instruments to reduce 

GHG emissions. A GHG registry and a monitoring, reporting, and verification (MRV) system 

for the energy sector are being developed (Partnership for Market Readiness, 2020). Vietnam 

has also recently experienced a boom in installations of solar photovoltaic panels, with about 

16.5GW of installed capacity by the end of 2020. This has been heavily incentivized by a 

generous feed-in tariff (Do and Burke, 2021). 

Despite some positive steps, Vietnam’s climate policy framework remains thin and the 

country’s climate change mitigation targets remain unambitious. Vietnam’s GHG reduction 

commitments against BAU are less ambitious than for example those of Indonesia, which has 

committed to reduce GHGs by 29% and 41% by 2030 relative to BAU in unconditional and 

conditional scenarios respectively (Overland et al., 2021). Thailand’s targets are 20% and 25% 

below BAU by 2030. Vietnam has also yet to join the group of nations to pledge to achieve 

absolute emissions reductions or a net-zero emission economy. 

Vietnam’s planned increases in emissions over coming years poses risks to the country’s 

socioeconomic development given the costs of air pollution and climate change. The country 

also risks emission lock-in given that fossil fuel infrastructure can be used for multiple decades. 

Vietnam may need to enhance its commitments to climate change mitigation to reap maximum 

                                                           
5 Vietnam’s BAU emissions for 2030 were increased by 140.5 million tCO2e in the updated NDC in 2020. This 
is almost fully due to the inclusion of emissions from industrial processes for the first time. 
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benefits from free trade agreements such as the EU-Vietnam Free Trade Agreement (Climate 

Action Tracker, 2020).6 Exports may also face the risk of carbon border levies (Do, 2020b). 

To date, regulations have been used as the main instrument for GHG emission reductions in 

Vietnam. Examples include vehicle emission standards, regulations for landfill gas 

management, a biofuel blending mandate, and energy efficiency and renewable energy targets 

(EREA and DEA, 2019). Ministries and provincial governments have been required to develop 

sectoral and provincial GHG emission reduction plans that set performance- and technology-

based regulations to contribute to achieving the national emission reduction targets. 

As a policy tool, emission regulations typically fail to provide adequate incentives for 

technological innovation (Harris and Roach, 2018); once industries have met the regulations, 

they do not have a strong incentive to further improve their performance. Regulations also tend 

to be cost-ineffective in that they often impose rigid requirements on emitters regardless of 

their abatement costs. The inability to generate public revenues also makes regulations a less 

attractive approach than the market-based instruments considered in this paper. 

3. Methods 

The paper uses an ex-ante assessment framework (de Ridder et al., 2007; Podhora et al., 2013) 

to evaluate three carbon pricing options for Vietnam: a carbon tax, an ETS for the energy sector 

with permit auctions, and an ETS for the energy sector with free allowances. These alternatives 

have been actively considered by the Government of Vietnam.  

First, we analyze likely economic and environmental impacts of these options. We employ a 

simple reduced-form emission projection method using recent estimates of the effectiveness of 

emissions pricing from Best et al. (2020), who found for an international sample that an 

additional €1 per tCO2 of carbon price (in 2012 prices) on average reduces the annual emission 

growth rate by 0.3 percentage points. This is a simpler approach than estimating effects of a 

carbon price on fuel prices and then fuel use (Stretton, 2020). 

Inputs to our modeling include the GHG emission level in 2020; an assumed BAU emission 

growth rate for 2021–2030; Vietnam’s emission reduction targets for the energy sector; the 

Best et al. (2020) estimates of the effect of a carbon price on emissions; and an assumed 10% 

per annum real growth rate in the carbon price (as will be discussed further in section 5). The 

modelling outputs include the initial carbon price required to achieve the NDC; revenues 

                                                           
6 The World Bank (2020b) estimated that the EU-Vietnam Free Trade Agreement could increase Vietnam’s 
GDP and exports by 2.4% and 12% by 2030, respectively. 

https://www.reuters.com/article/us-climate-change-eu-carbontax-explainer/explainer-what-an-eu-carbon-border-tax-might-look-like-and-who-would-be-hit-idUSKBN1YE1C4
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generated from carbon pricing (excluding the value added tax of 10% on the carbon price); 

changes in downstream energy prices; and changes in non-GHG pollutant emissions. 

Our focus is the energy sector. Specifically, we use data on CO2 emissions from fuel 

combustion from BP (2021). This dataset also provides data on fossil fuel use by fuel and has 

the advantage of being up-to-date, although it does not exactly align with domestic data on 

GHG emissions in the energy sector. The simulation assumes that other climate change and 

environmental policies are held constant. The results are approximate and indicative. 

In calculating implications for individual energy prices and for local pollution emissions, we 

use an approach that uses Singapore National Environment Agency (2020) methods for 

calculating GHG emissions from the combustion of specific fossil fuels (Appendix A) and non-

GHG pollutant emission factors from the European Environment Agency (2019) (Appendix 

B). Secondary data were also drawn from published and unpublished sources in English and 

Vietnamese. Statistical sources include BP, the International Energy Agency, World Bank, and 

Vietnamese government reports. The overall steps for the simulation method are outlined in 

Appendix C. 

Our paper also uses information from semi-structured interviews to gain insights into expected 

impacts of carbon pricing models. 15 Vietnamese policy experts were interviewed from: 

government agencies (4), academia (4), industry (4), and nongovernmental organizations (3) 

(Dorband et al., 2020; Dyarto and Setyawan, 2020). The interviewees were randomly selected 

from a list of about 100 experts administered by the Ministry of Natural Resources and 

Environment. Interviews were conducted in Vietnamese during September 2020–January 

2021. Interviewees were asked about their expectations regarding the economic, 

environmental, and social impacts or carbon pricing. Questions were also asked on political 

viability and administrative feasibility (Appendix D). The personal and institutional details of 

interviewees remain confidential. 

Several measures were taken to control for potential hypothetical biases of interview responses. 

The questionnaire was sent to respondents several days before the interviews to give them time 

to think about the issue (Do and Bennett, 2010). An introduction of carbon pricing options was 

included in the questionnaire to familiarize respondents with the topic. The questionnaire also 

included a reminder about the hypothetical nature of the options and urged the respondents to 

think carefully before answering (Cummings and Taylor, 1999). Only points mentioned by 
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over 50% of the respondents and supported by secondary sources including grey literature and 

news articles were brought forward for further analysis (Dorband et al., 2020). 

The simulation and expert consultation were complemented by desk research. A summary of 

the overall impact assessment framework is presented in Table 2. 

Table 2. Framework for impact assessment of carbon pricing 

 

Finally, we used the information gained from the interviews and other methods to rank the 

options in a multi-criteria analysis (Kumar et al., 2017). The adopted criteria are economic 

impacts, environmental effectiveness, social impacts, administrative feasibility, and political 

viability (European Commission, 2020; Klenert et al., 2018; Richter and Mundaca, 2015). 

Definitions of these concepts are as follows: 

• Economic impacts: The extent to which the proposed policy improves economic welfare 

via measures such as public revenue generation. 

• Environmental effectiveness: The extent to which intended objectives of emission 

reductions are met. 

• Social impacts: The extent to which the proposed policy improves social harmony. 

• Political viability: The extent to which the proposed policy is accepted by policymakers, 

businesses, and the community. 

• Administrative feasibility: The extent to which operational procedures are easily developed 

and implemented. 

Each of the assessed criteria received scores of one (1) for a positive evaluation, minus one (–

1) for a negative evaluation, and zero (0) for a neutral evaluation. The scores were summed, 

with the total able to range from minus five (–5) to plus five (5). The preferred option is 

identified by the highest score. We then shared the results with the experts via follow-up emails 

and asked their views. They were given the options of “agree”, “disagree”, and “unsure”. The 

consultations ensured policy relevance of the research. 

  

Assessment method Impact assessment 
 Economic 

impacts 
Environmental 
Effectiveness 

Social 
impacts 

Administrative 
feasibility 

Political 
viability  

Simulations x x    
Expert interviews x x x x x 
Desk research x x x x x 
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4. Carbon pricing options examined in this study 

4.1 Option 1: Carbon tax for fossil fuels  

Under this option, a carbon tax would be applied to coal, liquid fuels, and natural gas. To 

facilitate low-cost collection, the tax could be applied upstream (Stretton, 2020), meaning at 

about 150 coal mining companies, petroleum extraction sites, natural gas extraction sites, plus 

import terminals. Such a tax could be introduced by revising the tax rates under the current 

environmental protection tax (Michaelowa, 2018).7 Under this tax, anthracite (hard coal) and 

liquid fuel (motor gasoline) are already taxed at VND30,000 (US$1.29) per ton and VND4,000 

(US$0.17) per liter respectively. The tax rate for diesel oil is VND2,000 (US$0.09) per liter. 

Tax rates are not currently a function of the carbon contents of the fuels, and natural gas is not 

currently subject to the environmental protection tax. 

4.2 Option 2: ETS for the energy sector 

Like a carbon tax, an ETS could be applied upstream, focusing on about 150 coal, oil, and gas 

producers plus importers. Based on projected emissions levels and the reduction targets, an 

emission cap could be determined, setting the total emission limit over each period. The 

emitters could trade their permits or bank them for future use.  

Coverage beyond the energy sector would help to lower abatement costs (Nong et al., 2020). 

However, poor systems for emissions MRV in some sectors make this infeasible at this stage 

(Wang et al., 2018). As in other countries, Vietnam’s emissions MRV systems are particularly 

underdeveloped for agricultural and land-sector emitters. To minimize transaction costs (Wang 

et al., 2018), carbon pricing is thus initially recommended to focus on fossil fuels. In future 

phases, emitters from the waste, cement, and other sectors could be incorporated into the 

scheme if MRV systems allow. 

There are two key possible approaches that will be examined: 

• Option 2a: Emission permits could be sold via auctions. 

• Option 2b: Emission permits could be distributed to individual emitters based on some 

combination of past emissions, past output, and/or performance standards.  

 

  

                                                           
7 An alternative is for the carbon tax to be introduced via a new law. 
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5. Impact assessments 

5.1 Initial carbon price level and revenue effects 

Our simulation model suggests that a carbon tax of about VND43,068 (US$1.85) per tCO2 on 

fossil fuels starting from 2022 and increasing at a real rate of 10% per year has the potential to 

reduce year-2030 emissions from fossil fuel combustion by about 5.5% relative to BAU (Table 

3). This would be consistent with achieving Vietnam’s unconditional NDC target for the energy 

sector. The tax could generate about US$10.9 billion of revenue over 2022–2030 (in year-2022 

prices), thus making an important contribution to the state budget, which would benefit from 

additional funds in the post COVID-19 setting. A tax rate that starts at VND89,861 (US$3.86) 

per tCO2 and increases at a real 10% per annum is estimated to reduce emissions by about 

11.2% relative to BAU in 2030, in line with the conditional NDC target for the energy sector 

(Figure 2). This could generate cumulative revenue of about US$21.9 billion by 2030 in year-

2022 prices. 

The interviewees generally believe that a carbon price that starts at a low level and increases at 

about 10% per year would be feasible provided that communication on carbon pricing is 

conducted effectively. The issue of political acceptability is further discussed in section 5.6. A 

slower real rate of increase would mean that a higher initial price is required to achieve the 

same mitigation effect. 

Table 3. Estimated impact of a carbon tax on GHG emissions and public revenues, Vietnam 

 Carbon tax rate 
(US$/tCO2, 2022 dollars), 

starting from 2022, increasing 
by 10% per year in real terms 

 1.85 3.86 
GHG emission reduction relative 
to BAU in 2030 (%) 

5.5 11.2 

Aggregate revenues by 2030 (US$ 
billion) 

10.9 21.9 

Note: Emissions are from fuel combustion. Assumptions: the BAU emission growth rate is 7% per annum 
over 2021–2030, and a carbon price of €1 (in 2012 terms) per tCO2 reduces the annual emission growth rate 
by 0.3 percentage points (Best et al., 2020). Exchange rate: €1=US$1.13. Carbon tax revenue is aggregated 
over 2022–2030 and excludes revenues from value added tax. An estimated average inflation rate of 1% per 

annum over 2012–2022 was used to convert euros from 2012 to 2022 terms (IMF, 2020). Year-2022 prices are 
used. Data are from BP (2021). 
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Figure 2. Projected CO2 emissions from fuel combustion with and without a carbon price. 
Note: The carbon price is assumed to increase at 10% per annum in real terms. The BAU pathway uses a 7% per 
annum growth rate as under Vietnam’s updated NDC. Emissions coverage is that of BP (2021). Energy-sector 

emissions under Vietnam’s updated NDC are measured more broadly, including all greenhouse gas emissions in 
the energy sector. 

5.2 Other economic effects 

5.2.1 Effects on energy prices 

Applying a carbon tax of only US$1.85 per tCO2 would have relatively insignificant initial 

implications for fuel prices (Table 4). The tax on anthracite coal would increase by about 

VND111,750 (US$4.9) per ton (about a 3.3% increase in the after-tax price), motor gasoline 

by VND100 (US$0.004) per liter (0.7% increase in after-tax price), and diesel oil by VND116 

(US$0.005) per liter (a 1% increase in after-tax price) in the year of scheme implementation. 

The approach would involve a new tax on natural gas of about VND116,081 (US$4.9) per ton. 

This means about a 0.4% increase in the after-tax natural gas price in the initial year. These 

estimates assume 100% incidence for consumers and may be an overestimate given that some 

incidence may be borne by producers (Wang and Zhou, 2017). Effects would increase over 

time as the real carbon price increases. 
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 Table 4. Estimated impact of a carbon tax of US$1.85 per tCO2 on after-tax fuel prices 

Note: Assumed exchange rate US$1=VND23,280. Fuel prices were as of 7/2020. The current environmental tax 
was for 2020. Data from Vietnam National Assembly (2018); Singapore National Environment Agency (2020); 

local sources. 

The required carbon tax to achieve the same emission reduction percentages as Vietnam’s 

unconditional NDC is unlikely to significantly affect electricity tariffs. It is estimated that a tax 

of US$1.85 per tCO2 would place upward pressure on electricity generation costs of about 1% 

in the initial year. This is due to the increases of 3.3%, 1%, and 0.4% in the downstream prices 

of anthracite, diesel oil, and natural gas mentioned above (Table 4). The assumptions are that 

fuel costs account for 59% of the electricity generation costs (GreenID, 2021) and that the 

shares of coal, natural gas, and diesel oil in the electricity mix are 51%, 15%, and 0.5% 

respectively as in 2018 (BP, 2021). As electricity generation costs account for about 80% of 

retail electricity tariffs in Vietnam (Electricity Regulatory Authority of Vietnam, 2021), the 

carbon tax would result in only about a 0.8% increase in retail electricity tariffs in the initial 

year if cost-price pass through were to occur. 

The effect on electricity generation costs is small relative to the usual fluctuations of electricity 

generation costs due to changes in fuel costs. For example, the Australian Newcastle steam 

coal price increased by about 7% over the twelve months from December 2019, from US$64 

to US$68.7 per ton (International Energy Agency, 2021a). During the same period, the Asian 

spot natural gas price increased by 100%, while the world average diesel oil price decreased 

by 18%, from US$1.1 per liter to US$0.9 per liter (International Energy Agency, 2021b,2021c). 

These types of fuel price changes would result in about a 20% increase in electricity generation 

costs or a 16% increase in retail tariffs in Vietnam if price pass-through existed. Relatively 

 
Calculation 
unit 

Current 
environmental 
tax rate (in 
USD) 

Current 
environmental 
tax rate (in 
VND) 

New 
carbon 
tax rate 
(in 
USD) 

New 
carbon 
tax rate 
(in 
VND) 

% change 
in after-
tax price 
due to 
carbon 
tax 

Anthracite ton 1.29 30,000 4.879 113,596 3.3 
Lignite ton 0.64 15,000 2.234 52, 013 1.8 
Bituminous coal ton 0.64 15,000 4.538 105,655 3.3 
Brown coal  ton 0.64 15,000 3.752 85,939 3.4 
Aviation 
gasoline 

liter 0.13 3,000 0.004 
101 0.1 

Diesel oil  liter 0.09 2,000 0.005 116 1.0 
Kerosene liter 0.04 1,000 0.005 110 1.1 
Lubricants liter 0.09 2,000 0.006 146 0.2 
Motor gasoline liter 0.17 4,000 0.004 100 0.7 
Residual fuel oil liter 0.09 2,000 0.006 134 1.2 
Natural gas ton 0.00 0 4.905 116, 081 0.4 
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insignificant impacts of carbon pricing on final energy prices have also been found in previous 

studies (Audinet et al., 2016; Michaelowa, 2018; Neefjes, 2018). 

The effect of a carbon price on energy prices and emissions is expected to be roughly the same 

under a carbon tax or ETS (Best et al, 2020). Thus, on an ex-post basis, the carbon price 

determined in the ETS would be the same as the required tax to achieve the same emissions 

level. 

5.2.2 Macroeconomic impacts 

Economic impacts were the interviewees’ top concern, an introduction of a low carbon price 

was generally believed to be unlikely to cause significant negative impacts on Vietnam’s 

economy. This is supported by empirical evidence that carbon taxes have not had a negative 

effect on GDP growth in Europe, even at rates of over $20 per tCO2 (Metcalf and Stock, 2020). 

Earlier simulation modelling for Vietnam indicated that carbon pricing that aims at an 8% 

emission reduction relative to BAU in 2030 may reduce fuel expenditure by 6.9%, with no 

significant negative impact on the economy as a whole (Vietnam’s Partnership for Market 

Readiness Project, 2020). The shares of coal, oil, and natural gas rents in Vietnam’s GDP were 

only 0.4%, 1.6%, and 0.6% respectively as of 2018, so fossil fuel extraction is not a large share 

of the economy (World Bank, 2020a).  

Carbon pricing is unlikely to affect business competitiveness and investment. Most Vietnamese 

firms could cope with gradual increases in energy costs of 5–10% per year and offset those 

through energy savings and price pass-through (Neefjes, 2018). The increase in energy prices 

due to carbon pricing is unlikely to substantially hinder foreign investors, as they tend to be 

more concerned about issues such as infrastructure availability and the stability of electricity 

supply (Neefjes, 2018). Carbon pricing will generate revenue that could be used to boost 

Vietnam’s competitiveness via infrastructure and other investments. 

A question arises about emissions-intensive, trade-exposed industries such as steel 

manufacturing (Narassimhan et al., 2017). To protect their competitiveness, one option in an 

ETS is for some emission allowances to be freely allocated to enterprises in such industries. In 

the case of a carbon tax, the industries could be exempt from the tax until certain threshold 

level of emissions (Pezzey and Jotzo, 2013). However, many of Vietnam’s trading partners 

will already have a carbon price and/or emission regulations in place, including China, the EU, 

Japan, and South Korea. Given that Vietnam’s carbon price is likely to be low, the simplest 

approach would be to not provide free permits or tax-free thresholds to these industries. This 
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would also help make the case that Vietnam should be exempt from any carbon border 

adjustments imposed by other countries. 

It is widely believed that carbon pricing could stimulate green growth by incentivizing 

investments in energy efficiency and renewable energy such as solar and wind. Vietnam has 

the potential to achieve over 90% penetration of domestic solar and wind power plus off-river 

pumped hydro energy storage in its electricity mix, with a levelized cost of electricity of 

US$63–85/MWh based on 2020 technology costs (Lu et al. 2021). Carbon pricing would also 

spur the development of low-carbon industries and the adoption of electric vehicles (Neefjes, 

2018). Nevertheless, the interviewees held that the transition pace would mostly depend on 

other energy policies such as the National Power Development Plan for 2021–2030 to be issued 

in 2021 rather than carbon pricing. 

5.3 Environmental impacts 

All three options received positive evaluations from interviewees in terms of environmental 

impacts. Benefits from Vietnam’s contribution to global efforts to slow climate change would 

include fewer droughts in the south and fewer incidents of flooding in the north and center of 

the country, improved water availability for rice cultivation and fishery for the Mekong Delta, 

and reduced risks associated with sea level rise. 

There would also be sizeable benefits from improved local air quality. A simulation shows that 

a carbon price of US$1.85 per tCO2 in 2022, rising to US$3.97 in 2030 (in year-2022 prices), 

could potentially reduce cumulative emissions of non-CO2 air pollutant emissions by about 

2.9% over the period 2022–2030. This is equivalent to an average reduction of 43Kt annually 

of emissions of total suspended particles (TSP), 39Kt of PM10, 39Kt of PM2.5, 26Kt of NOx, 

90Kt of SOx, 442Kt of CO, and 47Kt of non-methane volatile organic compounds (NMVOC) 

(Table 5).8 Improved air quality would result in improved human health, increased crop 

productivity, reduced building and infrastructure damage, and increased tourism.9 Additional 

measures such as strengthened enforcement of emission regulations may be needed to address 

local air pollution problems in large cities. 

 

                                                           
8 These reductions are considerable. For example, the average annual reductions in TSP and SOx emissions are 
about 5 and 7 times the year-2017 TSP and SOx emissions in Ho Chi Minh City respectively (Ho et al., 2020). 
9 Co-benefits from GHG reductions in Vietnam have previously been estimated at about US$21 per tCO2 (Do, 
2014). 
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Table 5. Estimated average reductions in annual emissions of pollutants other than CO2 due 
to a carbon price, Vietnam, 2022–2030. 
 
 

Assumptions: All fuels reduce as the same proportional rate because of carbon pricing. Fuel mix data as of 2018 
(International Energy Agency, 2020a). Non-GHG emission coefficients from the European Environment 

Agency (2019). GHG emission coefficients from Singapore National Environment Agency (2020). 

A key issue for a rapidly developing economy such as Vietnam is that future emissions demand 

is highly uncertain. A carbon tax and an ETS may thus differ substantially in terms of their 

final emissions outcomes. An ETS provides more certainty over the upper bound of emissions, 

as emissions are capped. However, the risk is that the cap would be set loosely, especially given 

Vietnam’s generous BAU emissions trajectory. A carbon tax delivers less certainty that 

Vietnam would meet its NDC target, but certainty over the emissions price. Certainty about the 

emission quantity appears to be more of a priority in the eyes of Vietnamese policymakers. 

5.4 Social impacts 

Social impacts associated with increasing energy prices due to carbon prices will likely not be 

highly significant. Indeed, a carbon price of as high as US$30 per tCO2 was found to have 

progressive distributional effects in countries with GDP PPP per capita below US$15,000 per 

year in a study by Dorband et al. (2019). Vietnam’s GDP per capita, PPP, was US$8,374 in 

2019 (World Bank, 2020a). As discussed in Section 5.2.1, a carbon price of US$1.85 per tCO2 

will cause small increases in the prices of two common fuels consumed by the low-income 

households of gasoline and kerosene of only 0.7% and 1.1% respectively in the initial year. 

While electricity retail price pass-through would be ideal from an environmental point of view, 

the cross-subsidy and block-tariff pricing approaches in Vietnam mean that price pass-through 

could be focused on high income households to help ensure progressive distributional effects 

(Neefjes, 2018). 

 

Pollutant (Kt) 
Carbon price of US$1.85 per tCO2 in 
2022, rising to US$3.97 in 2030 

Carbon price of US$3.86 per tCO2 
in 2022, rising to US$8.27 in 2030 

TSP  43 89 
PM10 39 81 
PM2.5  39 79 
NOx 26 52 
SOx 90 185 
CO 442 905 
NMVOC 47 96 
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Our interviewees assessed that by improving environmental conditions, carbon pricing would 

help to reduce social pressures in Vietnam, where concern over pollution is mounting. Climate 

change mitigation efforts (including carbon pricing) may even lead to increased employment 

in the short-term, with jobs created in the renewable energy sector exceeding the jobs lost in 

the fossil fuel sector (Audinet et al., 2016; Neefjes, 2018). The EU ETS was found to have an 

insignificant net impact on employment in Europe (Metcalf and Stock, 2020). Further studies 

on the likely effects of carbon pricing and clean energy development on local employment in 

Vietnam would provide additional insights. 

With no generation of public revenues, Option 2b was assessed as being less advantageous 

from a social point of view, as funds would not be available for other purposes. Our 

interviewees suggested that earmarking funds for investments such as electricity transmission 

grids and electric public transport would likely win greater acceptability than income tax 

reductions and direct transfers. This is because income tax reductions often benefit high-

income groups and there are issues associated with direct transfers reaching the lowest-income 

citizens in Vietnam, as seen in the case of spending in response to COVID-19 (Tuoi Tre, 2020). 

5.5 Administrative feasibility 

The experts agreed that, if introduced, a carbon tax would be simpler to administer than an ETS 

given that it does not involve permit trading or allocations and could simply involve an increase 

in existing environmental protection taxes for fossil fuels. A carbon tax would fit within 

Vietnam’s revenue-collection architecture given that it could be collected under the General 

Department of Taxation’s systems. However, a carbon tax would need to be initiated by the 

Ministry of Finance, an agency that is yet to strongly prioritize climate change mitigation. 

Having been legalized in the revised Law on Environmental Protection, an ETS would be 

developed by the Ministry of Natural Resources and Environment, an agency that has more 

active interest in the issue. However, it is likely that it will still take years to establish Vietnam’s 

ETS, as was the case in China (Jotzo et al. 2018). Lessons could be learned from China’s 

scheme, which covers entities that emitted 26,000 tons of CO2 in any year during the period 

2013–2019. Enterprises from across the electricity sector, major refineries, and manufacturing 

facilities with captive power plants (including steelmakers) are participating in China’s scheme 

(Upstreamonline, 2021). 
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An ETS requires careful design of an emission permit trading market. This potentially includes 

mechanisms to address price predictability and cost containment, to determine optimal 

temporal flexibility, and to ensure oversight of market integrity (Partnership for Market 

Readiness and International Carbon Action Partnership, 2016). Imposing a price floor is one 

option to address overly low carbon prices due to allowance over-allocation, a common 

problem experienced in other ETSs (Narassimhan et al., 2017) and a large risk in Vietnam 

given the likelihood that a generous cap would be set. A carbon tax could also be introduced 

simultaneously to ensure a minimum carbon price is retained. The government could also 

intervene by buying excess permits. To deal with permit shortages, a market stability reserve 

could be established as in the EU ETS (Narassimhan et al., 2017). A ceiling price could also 

potentially be imposed. 

Vietnam’s ETS will likely be subject to a high level of market concentration and the potential 

for strategic behavior in permit sale and purchase decisions, as seen in the pilot ETSs in China 

(Zhu et al., 2020). State-owned utility EVN may also not fully pursue the lowest-cost emissions 

reductions given that it may seek to protect its fossil fuel generation assets (Lee and Gerner, 

2020). However Vietnam is concurrently pursuing a move to a competitive wholesale 

electricity generation market with separation from EVN (Lee and Gerner, 2020), so concerns 

over these issues are likely to decrease over time. 

Altogether, an ETS involves greater administrative burdens than a carbon tax, particularly 

given that this would be Vietnam’s first time to introduce an ETS. Option 2b is administratively 

more complex than Option 2a given that it involves allocating emission allowances. 

5.6 Political viability 

Our interviewees emphasized that communicating the benefits of carbon pricing is essential for 

gaining political and social support. The experts believed that Option 1 would be more difficult 

from a political point of view as it involves the word “tax”. This is likely the case even if tax-

free thresholds are used (Pezzey and Jotzo, 2013). Political unpopularity has also been a key 

barrier to carbon taxes in other ASEAN countries such as Indonesia (Dyarto and Setyawan, 

2020). Carbon pricing labelling matters (Klenert et al., 2018), and “ETS” was assessed as the 

preferred term as in Vietnamese “ETS” sounds like routine commodity market transactions 

rather than a new impost. An ETS with free permits was assessed as being the most politically 

viable, as concentrated opposition from enterprises would be reduced (Richter and Mundaca, 

2015; Skovgaard et al., 2019). Therefore, Option 2b was rated as the most politically viable. 



21 
 

A phased approach for any ETS was assessed as being suitable from a political point of view 

and to ensure the long-term success of the policy. China employed a phased approach to 

develop the national ETS based on eight years of piloting in seven provinces. This approach 

would involve starting with a modest emission cap and therefore a relatively low carbon price 

to minimize potential negative effects on productivity and on low-income groups (Bataille et 

al., 2018). A gradual and iterative tightening of the cap could occur, with the aim of moving to 

a net-zero emission level in line with the Paris Agreement’s goal of stabilizing the global 

climate. A phased approach would give time for government agencies to build technical and 

institutional capacity and for businesses and others to adapt.  

6. Option ranking 

Results from option ranking based on the interviews and analysis are presented in Table 6. The 

option rankings received near consensus support among the interviewed experts in the post-

interview follow-ups, with 13 of the 15 experts agreeing with the result and two being unsure. 

Options 1 and 2a were ranked equal first, indicating the same overall assessed impacts on a 

multi-criteria basis. Option 1 was ranked as being more administratively feasible, while Option 

2a was thought to be more politically viable. Option 2b was ranked below the others because 

of its greater administrative complexity and its lack of revenue raising. 

Table 6. Multi-criteria analysis of carbon pricing options. 

Note: Scores of 1 and –1 indicate positive and negative evaluations respectively. A zero (0) score indicates a 
neutral evaluation. 

7. Conclusions and policy implications 

This paper is the first to investigate carbon pricing options in Vietnam using both quantitative 

and qualitative analysis while focusing on meeting the country’s updated NDC. Suitable carbon 

price levels for meeting the country’s emission reduction target were calculated using carbon 

price-emission reduction parameters from the extant literature. A multi-criteria analysis was 

informed by interviews with key stakeholders. 

 Option 1: Carbon 
tax  

Option 2a: ETS 
for the energy 
sector, auctions 

Option 2b: ETS for 
the energy sector, 
free allowances 

Economic impacts 0 0 0 
Environmental effectiveness 1 1 1 
Social impacts 1 1 0 
Administrative feasibility 1 0 –1 
Political viability –1 0 1 
Total score 2 2 1 
Overall ranking 1st 1st 2nd 
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The paper concludes that even a relatively low initial carbon price ranging from US$1.85 to 

US$3.86/tCO2, starting from 2022 with a real annual increase of 10%, would be capable of 

making a key contribution to the achievement of Vietnam’s updated NDC and to reducing 

greenhouse gas and local air pollution emissions. Sizeable negative economic and social 

impacts are unlikely, as effects of the low initial carbon price on final energy prices would 

mostly be minimal. Even after ten years of carbon price growth at 10% per annum, the rates 

would remain quite low at about US$3.97–8.27/tCO2. This is well below the prices prevailing 

in some other economies such as South Korea. 

The multi-criteria analysis in this paper suggests that a carbon tax would be highly suitable if 

deemed politically viable and that an ETS is an attractive option in Vietnam’s context due to 

higher perceived political viability. However, if the ETS emissions cap is set too loosely, the 

ETS will be ineffective, particularly under the high BAU emissions trajectory stated in the 

NDC. It is possible to have both an ETS and a carbon tax at the same time. The benefit of doing 

so is reduced uncertainty over revenue collections and emissions levels, as the carbon tax would 

function as an effective price floor. 

Careful design and effective communication on impacts are important for carbon price 

schemes. The interviews revealed that a gradual introduction starting with a modest carbon 

price and efforts to raise awareness are likely to be crucial in Vietnam’s context. Improving 

capacity in monitoring and enforcement is also needed. Other important issues include scheme 

coverage, ETS allowance allocation mechanisms, price stability mechanisms, and the treatment 

of emissions-intensive trade-exposed industries. Public revenues could also be invested in 

much-needed infrastructure such as transmission lines to connect to renewable energy zones. 

The COVID-19 recovery period appears to be an ideal time for Vietnam to implement carbon 

pricing to put the country on a more sustainable development path. Vietnam would also benefit 

from complementary policies in the form of fossil fuel subsidy reforms, renewable energy 

development and storage, energy efficiency, and transport electrification (Bataille et al., 2018; 

Rosenbloom et al., 2020). Investments in the electricity transmission grid are also important to 

facilitate uptake of solar and wind power (Do and Burke, 2021). Continued progress in the 

development of a competitive wholesale electricity market would also be helpful to ensure that 

low-carbon generation sources are genuinely prioritized in the dispatch order. An additional 

priority for Vietnam is to consider reducing its BAU emissions trajectory or setting a target 
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that involves absolute emissions reductions. Otherwise, local air pollution problems would 

continue to grow – as would Vietnam’s contribution to climate change. 
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Appendices 
 
Appendix A. Emission factors for GHG emissions 
Product CO2 emission per one 

tonne of product (tCO2e) 
Anthracite 2.64 
Lignite 1.21 
Brown coal briquettes 2.03 
Other bituminous coal 2.45 
Diesel oil 3.19 
Residual fuel oil 3.14 
Kerosene 3.16 
Lubricants 2.96 
Motor gasoline 3.10 
Natural gas 2.69 

Source: Singapore National Environment Agency (2020). 

 

Appendix B. Emission factors for non-GHG emissions 
Pollutant Emission per 

tonne of coal (kg) 
Emission per 
tonne of motor 
gasoline (kg) 

Emission per 
tonne of 
natural gas 
(kg) 

NOx 3.22 14.19 1.46E-03 
CO 134.81 4.31 7.45E-04 
NMVOC 14.18 0.93 5.45E-05 
SOx 26.38 4.36 8.6E-06 
TSP  13.01 0.97 3.44E-05 
PM10 11.84 0.97 3.44E-05 
PM2.5  11.66 0.83 3.44E-05 

Source: European Environment Agency (2019). 
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Appendix C. Simulation of economic and environmental impacts of carbon prices 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Step 1: Assuming 
sectoral coverage and 

BAU emissions 

Step 2: Calculating 
carbon price to achieve 

NDC emissions 
reductions 

 

Step 3: Projecting 
impacts on energy 

prices 

Step 4: Projecting 
impacts on 

non-GHG pollutant 
emissions 

Data inputs: 

• Emission level in 
2020 (BP, 2021) 

Data inputs: 

• BAU emissions 
• NDC emissions 
reduction % targets 

 

Data inputs: 

• Carbon prices 
required to achieve 
NDCs, as estimated 

in step 2 

Data inputs: 

• Carbon prices 
required to achieve 
NDC, as estimated 

in step 2 

Assumptions: 
 

• Average annual 
emission growth 

rate of 7% 
• Focus is only CO2 

emissions from fuel 
combustion 

Assumptions: 
 

• A carbon price of €1 
(in 2012 terms) per 
tCO2 reduces the 
annual emission 

growth rate by 0.3 
percentage points, 
(Best et al, 2020) 

• Carbon pricing starts in 
2022 

• Carbon price increases 
by 10% per year in real 

terms 

Assumptions: 

• GHG emission 
factors by 

Singapore National 
Environment 

Agency (2020) 
• Fuel shares in 

electricity mix: coal 
51%, natural gas 
15%, and diesel 
0.5% (BP, 2021) 

• Fuel costs account 
for 59% of 
electricity 

  

Assumptions: 

• All fuel use reduces 
at the same 

proportional rate 
because of carbon 

pricing 
• Fuel shares in 

electricity mix: coal 
51%, natural gas 
15%, and diesel 
0.5% (BP, 2021) 

• GHG emission 
factors from 

Singapore National 
Environment Agency 

(2020) 
• Non-GHG emission 

factors from the 
European 

Environment Agency 
(2019) 
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Appendix D. Questionnaire  

(English version; original in Vietnamese) 

 
Your Opinion about Carbon Pricing Adoption in Vietnam 

This is part of a study conducted by the Australian National University. The questions are to 
facilitate discussion. 

Responses will be used for the study only. Respondents are kept confidential. 

Carbon pricing options 

Carbon pricing puts a price on carbon emissions; hence, incentivizes reducing the use of 
carbon-containing products. Carbon pricing can be in the form of a carbon tax or an emissions 
trading scheme (ETS).  

Suppose that the Government of Vietnam is considering the following three carbon pricing 
options: 

1. Option 1 – Carbon tax: A levy put on fossil fuels (coal, gas, and oil), calculated based on 
their carbon contents. The tax would be collected at 150 fossil fuel producing and 
importing companies. 

2. Option 2a – ETS for the energy sector with auctioned permit allocation. 150 fossil fuel 
producing and importing enterprises would be required to have emission permits to emit, 
and these would be auctioned. Enterprises can trade the permits among themselves. The 
ETS would be designed so that the carbon price and impacts on energy prices would be 
expected to be similar to the tax level in Option 1. 

3. Option 2b – ETS for the energy sector with free permit allocation. Similar to option 2a, 
but the permits would be given out free of charge. 

Details of the mechanisms including the starting dates are to be determined. Although the 
options are hypothetical, please think about them as if they were to be introduced in 2022. 

Your opinion 

1. In your opinion, what would be the potential economic impacts of the options?10 
 
2. What would be the potential environmental impacts of the options?11 
 
3. What would be the potential social impacts of the options?12 
 
4. What would be the administrative feasibility of the options?13 
 
5. What would be the political viability of the options?14 

                                                           
10 Discussion points: energy prices, business competitiveness, GDP, and so on. 
11 Discussion points: climate change impacts, air pollution, and so on. 
12 Discussion points: via changes in employment, human health, energy prices, and so on. 
13 Discussion points: legal aspects; procedures; monitoring, reporting and verification, and so on. 
14 Discussion points: responses from government agencies, businesses, and the community.  
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6. Are there any other carbon pricing issues that you would like to discuss? 

 

The following is optional: 

Name: 

Position:                                                                   

Institution: 
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