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Learning Goals

➢

➢

To learn key concepts, methods and
practices used in estimating carbon prices
To strengthen skills in assessing and
justifying choices of shadow carbon prices
to be used in PDP 8 analysis.
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Introduction
➢ One of PDP 8 scenarios is to internalize
environmental externalities (including
contribution to global warming)
➢ Absence of carbon market or pricing initiative
in Vietnam means carbon prices need to be
adopted from international studies
➢ The range of monetary values of carbon at the
international level is broad
➢ The key question is which carbon price level
should be adopted for PDP 8 simulation
studies
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I. Carbon Pricing in Numbers (2020)
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1. Carbon Pricing Initiatives
II. Schemes that Put Explicit Price on Carbon
a) Carbon Tax Policies
Under carbon tax policies, a price of carbon is introduced
through a tax or fee on GHG emissions or the carbon content of
fossil fuels.
b) Emissions Trading Schemes
Under an emission trading scheme (ETS) also known as
allowance market, the total allowable volume of emissions in a
particular time period from a specified set of sources is defined,
and that economic actors are allowed to trade their emission
rights.

1. Carbon Pricing Initiatives
II. Schemes that Put Explicit Price on Carbon
c) Carbon Crediting Mechanisms
These are initiatives that issue tradable emission units to actors
that voluntarily implement emission reduction activities that are
additional to business-as-usual operations. This is in contrast to
ETSs where actors have mandatory obligations.

d) Results-based Climate Finance (RBCF)
RBCF is a form of climate finance where funds are disbursed by
the provider of climate finance to the recipient upon achievement
of a pre-agreed set of climate results. A form of RBCF is the
voluntary purchase of carbon credits for non-compliance purposes.
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1. Carbon Pricing Initiatives
IV. Emissions Trading Schemes
A. Cap-and-trade system
In a cap-and-trade system, an upper limit on emissions is fixed,
and emission permits are either auctioned out or distributed for
free according specific criteria.
B. Baseline-and-credit system
Under a baseline-and-credit system, there is no fixed limit on
emissions, but polluters that reduce their emissions more than
they otherwise are obliged to can earn ‘credits’ that they sell to
others who need them in order to comply with regulations they are
subject to (this scheme is however not widely used).

1. Carbon Pricing Initiatives
IV. Emissions Trading Schemes: cap-and-trade
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1. Carbon Pricing Initiatives
V. Global Explicit Carbon Prices: carbon taxes and market for
allowances

1. Carbon Pricing Initiatives
V. Global Explicit Carbon Prices: emissions trading scheme
prices

1. Carbon Pricing Initiatives
IV. Emissions Trading Schemes: price determination
•

•

Emission trading scheme or allowances market – prices are
market determined.
Prices used in carbon tax policies are set by countries using
different approaches, modelling frameworks and other
considerations in valuing the impact of carbon dioxide
emissions

2. Estimating Carbon Prices
2 main approaches
a) Social cost of carbon approach – determines the value of the
world-wide damage caused by emitting one additional ton of
carbon dioxide.
b) Marginal abatement cost approach – determines the cost of
reducing one additional ton of carbon dioxide

2. Estimating Carbon Prices
I. Social Cost of Carbon (SCC)
•
•

•

The social cost of carbon is the present value of future
harm caused by an incremental ton of carbon dioxide
emissions.
The burning of an incremental ton of emissions marginally
affects climate change on the planet by slightly raising
temperatures, changing rainfall patterns, affecting storm
intensity, and so on.
These effects are projected to reduce output of the global
economy on net, through their impact on sectors such as
health, agriculture, and real estate.

2. Estimating Carbon Prices
I. Social Cost of Carbon (SCC)
•

Integrated assessment models (IAMs) are the main tools
used to estimate the social cost of carbon.

2. Estimating Carbon Prices
I. Social Cost of Carbon (SCC)
Steps in calculating SCC
• Step 1: Predict future emissions based on population,
economic growth, and other factors.
• Step 2: Model future climate responses, such as temperature
increase and sea level rise.
• Step 3: Assess the economic impact that these climatic
changes will have on agriculture, health, energy use, and other
aspects of the economy.
• Step 4: Convert future damages into their present day value
and add them up to determine total damages.
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2. Estimating Carbon Prices
II. Marginal Abatement Cost
• Marginal cost is an
economic concept
that measures the
cost of an additional
unit.
• The marginal
abatement cost
measures the cost of
reducing one more
unit of pollution.

2. Estimating Carbon Prices
II. Marginal Abatement Cost
McKinsey Marginal Abatement Cost Curve (2009) ‘engineering approach’
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2. Estimating Carbon Prices
II. Marginal Abatement Cost
Cost updates and ‘economic calculations’

2. Estimating Carbon Prices
II. Marginal Abatement Cost
Pathways to low-carbon development for Vietnam 2010-2050 (ADB, 2017)

2. Estimating Carbon Prices
III. International Studies: Global Damage Costs
Global Warming of 1.5⁰C (2018) (IPCC)
• Marginal abatement cost methodology
• US$135–6,050/tCO2e in 2030 (2010 US$) , US$245–14,300/tCO2e in 2050,
US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
• These are undiscounted values under a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.
Report of the High-Level Commission on Carbon Prices (2017) (World
Bank)
• Review of various studies (using marginal abatement cost and social cost of
carbon methodologies)
• US$ 40-80/tCO2e by 2020 and US$ 50-100/tCO2e by 2030 (2015 US$) to
be consistent with Paris Agreement of 2⁰C temperature rise.
Technical Update of the Social Cost of Carbon for Regulatory Impact
Analysis (2016) (US EPA; Obama Administration)
• Social cost of carbon. Average of three integrated assessment models
(IAMs): DICE (Dynamic Integrated Climate-Economy model), Fund
(Framework for Uncertainty, Negotiation and Distribution model) and PAGE
(Policy Analysis of the Greenhouse Effect model).
• US$ 42/tCO2e by 2020 (2007 US$) growing by 2.1% per year from 20202030; 1.9% from 2030-2040, and; 1.6% from 2040-2050.

2. Estimating Carbon Prices
III. International Studies: National Damage Costs
Regulatory Impact Analysis for the Repeal of the Clean Power Plan,
and the Emission Guidelines for Greenhouse Gas Emissions from
Existing Electric Utility Generating Units (2019) .
• Social cost of carbon but using damage costs in the US only
• US$ 7/tCO2e by 2020, US$ 8/tCO2e by 2030, US$ 9/tCO2e by 2040
and US$ 11/tCO2e by 2050 (in 2016 US$)
Country-level social cost of carbon (2018) Ricke, K., Drouet, L.,
Caldeira, K. et al. Nature Climate Change 8, 895–900 (2018)
• Estimated a country level social cost of carbon
• Higher emitting countries have high country-level impacts from CO2
emissions
• For the reference emission pathway, Vietnam’s social cost of carbon
would amount to US$ 2.8/tCO2e.
A social cost of carbon for (almost) every country (2019)
Global simulation of social cost of carbon but estimated country
prices using country damage level
• Cost of carbon is high in poor countries with large population.
• Vietnam’s carbon price is less than US$ 1/tCO2e (around 0.4 US$
1/tCO2e) .

3. Shadow Carbon Pricing
• In 2008, the Center for Biological Diversity (CBD) took the US
government to court over new fuel economy standards, arguing
that by not accounting for future costs from climate change,
policymakers had implicitly valued the costs of damages from
climate change to be zero.
• The courts ruled in favour of the CBD, setting the legal
requirement for the US government to account for the costs and
benefits of changes in greenhouse gas emissions in its
economic analysis.
(resources for the future, 2019)

3. Shadow Carbon Pricing
• Under carbon emissions pricing, governments charge a price
for emissions.
• Under carbon shadow pricing, a theoretical price of carbon
is being factored into the planning of major projects even if
current market prices do not reflect those carbon impacts yet.

3. Shadow Carbon Pricing
I. Private Sector Initiatives
• The private sector have tried to define their own carbon pricing
to assess and manage the financial risks and opportunities
driven by climate change.
• One of the private sector initiatives that aims to enable market
players to define carbon price needed by industry to meet the
Paris Agreement from the private sector perspective is the
Carbon Corridors Initiative .
• The Pricing Corridors report indicated that in order to
decarbonize the power sector by 2050, carbon prices in the
range of US$ 24-36/tCO2e in 2020 and US$ 38-100/tCO2e
in 2035 would be needed.

3. Shadow Carbon Pricing
II. Development Banks
Multilateral financing institutions have also increasingly used
internal carbon pricing to assess their investment portfolios
• Asian Development Bank (ADB)
• ADB recommends to use a carbon price of US$36.20/tCO2e
for year 2016 (in US$ 2016 price), to be increased by 2%
annually in real terms in undertaking a cost-benefit analysis
of projects.
• World Bank (WB), International Monetary Fund (IMF),
Multilateral Investment Guarantee Agency (MIGA), and
European Bank for Reconstruction and Development
(EBRD)
• These multilateral financial institutions have expressed to
apply carbon prices for its project finance transactions in line
with the 2017 Report of the High-Level Commission on
Carbon Prices. These values are US$ 40-80/tCO2e by 2020
and US$ 50-100/tCO2e by 2030 (2015 US$).

3. Shadow Carbon Pricing
III. Governments
Several governments due to low explicit carbon prices, have also
introduced shadow carbon prices to be used for cost-benefit
analysis, impact assessments and public policy decision making
processes.
• US
• Obama administration, based on the social cost of carbon (SCC). US$
42/tCO2e by 2020 (2007 US$) growing by 2.1% per year from 20202030; 1.9% from 2030-2040, and; 1.6% from 2040-2050.
• Trump administration, based on national damages. US$ 7/tCO2e by
2020, US$ 8/tCO2e by 2030, US$ 9/tCO2e by 2040 and US$ 11/tCO2e
by 2050 (in 2016 US$).

• UK
• Based on EU Allowances Futures Contract. Most recent update, the
central scenario values amounted to £ 13.84/tCOe in 2020 and £
88.83/tCO2e in 2030.

4. Shadow Carbon Price Options
for PDP 8
• In the absence of an explicit carbon pricing policy and
shadow carbon pricing guidance in Vietnam, shadow carbon
prices that are required for PDP 8 simulation analysis need to
be adopted from international studies.
• With a wide range of carbon price figures presented in
international studies, EREA and MOIT could select carbon
values that are consistent with Vietnam’s sustainable
development and climate change objectives and at the same
time show that the decision made on carbon pricing is
consistent with international good practice.

4. Shadow Carbon Price Options
for PDP 8
HIGH Carbon Price Pathway
• This pathway pursues a shadow carbon price coherent with those
used by multilateral development banks.
• Most of the global multilateral financing institutions such as the World
Bank (WB), the International Monetary Fund (IMF) and European
Bank for Reconstruction and Development (EBRD) have recently
adopted carbon prices for assessing projects from the ‘Report on High
Level Commission on Carbon Prices (2017)’.
• The shadow carbon price recommended by the Asian Development
Bank (ADB) on the other hand is comparable with the lower range of
the carbon price figure used by the above multilateral financing
institutions.
• This study considers the ADB shadow carbon price as the basis
for Vietnam’s high shadow price trajectory. The 2020 carbon
price would amount to US$42.41 (in 2020 prices). ADB also
recommends to increase this figure by 2% annually.

4. Shadow Carbon Price Options
for PDP 8
MIDDLE Carbon Price Pathway
• The middle shadow carbon price pathway would pursue prices
consistent with the trajectories of the global emission trading schemes
(ETSs).
• There are currently three clusters of price trajectories in the global
markets for allowances.
• The higher price cluster consists of the EU and Korean ETSs with price
ranging between US$25 and US$28/tCO2e.
• The median cluster includes California, Quebec and New Zealand with an
average price of around US$ 16/tCO2e.
• The lower price cluster includes those member of the Regional Gas
Initiative (RGGI), the Chinese pilots and the rest. The price ranges from
US$1-10/tCO2e.

• This review considers the middle carbon price pathway to be
consistent with the price trajectory median cluster which is US$
16.77/tCO2e and growing at an annual rate of 2%.

4. Shadow Carbon Price Options
for PDP 8
LOW Carbon Price Pathway
• Under this pathway, the shadow carbon price is consistent with the
results of the 2018 study ‘country-level social cost of carbon’
presented earlier. The said study generated a country-level social
cost for Vietnam of US$ 2.8/tCO2e.
• Adjusting the figure into 2020 prices and considering an annual
increase of 2%, the 2020 carbon price (2020 prices) would
amount to US$ 3.38/tCO2e.
• This figure is consistent with Singapore’s carbon tax which was first
introduced in 2019 at a rate of S$ 5/tCO2e (≈ US$ 3.7/tCO2e).
• This is also within the same range of carbon tax figures in Norway,
Mexico and Japan and average allowance prices in Guangdong,
PRC.

4. Shadow Carbon Price Options
for PDP 8
Shadow carbon price
trajectories for Vietnam
High shadow carbon price
• would make renewable
energy and energy
efficiencies competitive with
conventional power
generation, and
• would ensure higher
penetration of cleaner
energy technologies
supporting long-term
sustainable development
aspirations of the country.
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