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Social Cost of Carbon:  
What Value to Use?
Effective climate policy and sound investment decisions must account 
for the value of reducing carbon dioxide to society. However, the actual 
number chosen for the value will have a great impact on decisions and 
can differ depending on both method and judgment. Sweden has one 
of the world’s most ambitious climate policy frameworks, with a goal to 
achieve zero net emissions of greenhouse gases by 2045 and thereafter 
negative emissions. Achievement of this goal will not be possible without 
an ability to determine, and use of a carbon value. International scholars 
and specialists from the Swedish Environmental Protection Agency 
and the Swedish Transport Administration therefore came together 
at this workshop to informally discuss a number of critical aspects of 
monetising carbon emissions. The discussion was theoretically grounded 
in the economics research literature and international perspectives 
and experiences were shared. Below follows a brief summary of the 
workshop.

Background  
Monetising the value of reducing carbon 
emissions is vital in the development of 
effective climate policies. The social cost 
of carbon (SCC) is an economic concept 
and tool used to estimate this value and 
has gained significant interest in the eco-
nomics literature but also in policymaking 
in practice (see e.g. OECD 2018; National 
Academies of Sciences, Engineering, and 
Medicine 2017). However, deriving the 
social cost of carbon is methodologically 
challenging and for example in Sweden, 
the value of the cost of one additional 
tonne of carbon emissions is currently 
derived from the Swedish carbon tax. This 
is similar to the UK approach where the 
carbon price is a shadow abatement cost 
derived from the carbon emissions target 
as set by the national Climate Change 
Act. The Swedish and UK approaches 
differ from the US approach, where the 
federal government employs estimates 
of the social cost of carbon (SCC) derived 
from non-government academic research 

to estimate the effects and value of its 
climate-related actions. While many poli-
cymakers share the ambition to correctly 
internalise the global externalities of 
carbon emissions in order to make sound 
policy and investment decisions, many 
questions arise when choosing and using 
the value in practice. 
   For Sweden, a country with one of the 
most ambitious climate goals in the world, 
monetising carbon emission reductions is 
a critical tool to cost effectively reach the 
2045 target. However, several intermedi-
ate targets as well as a separate goal for 
the Swedish domestic transport sector (to 
reduce domestic transport emissions by 
70% by 2030 compared with 2010 levels) 
add layers of complexity to the climate 
goal. In addition, several policies affecting 
greenhouse gas emissions both directly 
and indirectly are in place (e.g. EU ETS, 
CO2 and energy taxation, local investment 
programmes, green certificates, an avia-
tion tax, a bonus-malus system for light 
vehicles, support schemes for  
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e-mobility, a landfill tax, building regu-
lations and the Planning and Building 
Act). This creates a web of policies and 
targets with sometimes unclear inter-
action effects and incentives, as well 
as differences in reduction costs at the 
margin. Hence, in most cases, the value of 
a 1-tonne reduction in carbon emissions 
will not be equal to the Swedish carbon 
tax. This may be an obvious insight but is 
nevertheless worth repeating since cost 
effectiveness of government spending and 
policies aimed at reducing carbon emis-
sions is an important part of the Swedish 
climate policy framework.
   One reason for the differences in mar-
ginal costs of reducing carbon emissions 
in Sweden across sectors and actors 
could be that there is no systematic use 
of cost-benefit analysis (CBA) of policies 
before implementation. The Swedish 
Transport Administration (STA) is respon-
sible for developing and updating CBA 
guidelines for the transport sector, i.e. the 
ASEK report (ASEK is the Swedish  

acronym for principles and economic 
values for project appraisal in the 
transport sector). The report is revised 
regularly (every 4 years) and includes 
among other things the estimated cost of 
various air pollutants as well as carbon 
emissions (ASEK 6.1). While ASEK can 
seem to be a sector-specific project, the 
values can also be used by other govern-
ment agencies as well as researchers and 
consultants. The report is currently in the 
process of being revised, which made the 
workshop quite timely. 
   The workshop had as a starting point 
a number of questions and key issues 
primarily formulated by specialists from 
the Swedish Environmental Protection 
Agency and the Swedish Transport 
Administration together with the work-
shop leader (it can be noted that all 
specialists had an advanced economics 
background).
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Key issues discussed

• Differences in approaches: Is there 
such a thing as an optimal or cor-
rect social cost of carbon? National 
climate targets can be viewed as 
implicitly defining the social cost of 
carbon. What is the practical differ-
ence between the two approaches 
(US vs UK/Sweden)? Can one 
approach be claimed to be better 
than the other under some circum-
stances?

• Adjustments over time: How can and 
should the carbon dioxide value or 
social cost of carbon be adjusted 
over time? How can this be built 
into policymaking in practice? For 
example, the Swedish Transportation 
Administration uses an adjustment 
of the carbon dioxide value over 
time based on the annual growth in 
real income per capita. This choice 
is mainly due to a lack of better 
alternatives and practitioners are in 
need of input and knowledge about 
other alternatives and potential 
problems associated with the current 
approach.

• The national versus global value of 
carbon: What is the main reason 
the value of carbon dioxide dif-
fers between countries (e.g. US vs 
Sweden)? Is this difference in value 
problematic? Further, there is an 
ongoing debate about using global vs 
national carbon dioxide valuation. Is 
this debate important for policymak-
ing in practice and if so, how should 
policymakers weigh the arguments?

   While the basis for the workshop was 
a set of quite general questions, in the 
end most of the discussion came to focus 
primarily on the transport sector and how 
the cost of carbon should be monetised 
in the revised ASEK report. The main rea-
sons for this were, firstly, the upcoming 
revision of the ASEK report and, secondly, 
that the target to reduce emissions from 
domestic transport by 70% by 2030 
implies a major urgent challenge. It can 
also be noted that transports are a major 
contributor of both carbon emissions 
and carbon tax revenues (domestic road 

transports – petrol and diesel – generated 
approximately 30% of Swedish carbon 
emissions in 2016 and roughly 90% of the 
total CO2 tax revenues).

Summary of workshop discussion

How is the ASEK carbon value determined 
and should it be adjusted over time (and if 
so how)? These questions are dependent 
on, and also hard to disentangle, from the 
model used to calculate the carbon value. 
Also, the existence of a carbon tax and a 
clear target (both 2030 and 2045 targets) 
complicates the questions further. If the 
ASEK carbon value should reflect (and 
take as given) the politically decided tar-
gets, it would make sense to:

• Use the carbon tax as the shadow 
price in the short run. However, this 
tax currently reflects neither the 
abatement cost nor the social cost 
of carbon. The level of the tax will 
most likely not provide a sufficient 
incentive for the 2030/2045 targets 
to be met. 

• Given the acceptance of the long-run 
carbon emissions targets, the price 
of carbon in policy analysis should 
rather be based on abatement cost 
curve intersection with the target. 
The challenge would then be to cor-
rectly calculate the abatement cost 
curve and see how e.g. CGE model-
ling should be expanded to include 
new technology and assumptions 
regarding infrastructure and various 
global scenarios (e.g. electrification).

• If the ASEK value should reflect the 
social cost of carbon, a model or plat-
form such as the one developed by 
the Social Cost of Carbon Initiative at 
RFF in the US, should be used instead 
(see www.rff.org/SCC). 

   The recommendation is to focus on 
the abatement cost approach since this 
is most in line with the current Swedish 
strategy and regulatory framework. This 
is the approach taken in the UK where: 
a) the ETS traded price is used to value 
changes in CO2 emissions in traded sec-
tors, b) separate abatement cost values 
are calculated for the non-traded sectors 
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(e.g. agriculture and aviation) and c) 
the latter is larger (£66/tCO2e) than the 
former (£4/tCO2e), yet these prices are 
assumed to converge in the long-run (to 
£227 in 2050) as markets for CO2 broaden 
and become global (see HMT 2018).
However, it is valuable in parallel to an 
abatement cost approach to also conduct 
an international outlook to create aware-
ness and knowledge of the development 
of social cost of carbon initiatives in for 
example the US.

Global or domestic values?

• Carbon emissions are a global prob-
lem and thus, using a global value 
makes sense. In most rich coun-
tries, the cost of carbon, if using a 
domestic value, would be lower than 
the global (real) value. In Sweden, 
however, the domestic value is 
likely to represent an over-estima-
tion of the global value since the 
country’s carbon tax is used as the 
shadow price and the current Swed-
ish carbon tax is the highest in the 
world. It should be noted that using 
an abatement cost curve approach, 
as suggested above, would in the 
Swedish case also most likely overes-
timate the domestic carbon value as 
compared to the world average due 
to the ambitious national targets.

Other points made:

• Complementary policies can play an 
important role in combination with 
carbon pricing, both to overcome 
other market failures that hinder 
an effective carbon policy and to 
increase policy acceptance and deal 
with distributional issues. But it is 
important to understand the mar-
ginal cost of the complementary 
policies and the overall regulatory 
cost. The UK guidance has a method-
ology for these values (HMT 2018).

• New infrastructure investment 
decisions are mainly driven by 
time-saving and reduced risk for 
accidents. Carbon value plays only a 
minor role in relation to these.

• When new transport infrastructure 

investments are made, the CBA 
is often compared to ‘do nothing’ 
(hence not comparing e.g. new rail 
road with new road for cars).

• It is important to have a clear moti-
vation and foundation for how the 
ASEK value is calculated, otherwise 
the level/value can be sensitive to 
political changes. 

• The ASEK carbon value should also 
be used for evaluating transport 
decisions with the aim of affecting 
demand for transport and the use of 
current infrastructure.

Key issues of importance that were not dis-
cussed at the workshop due to lack of time:
The ASEK value is used in CBAs for 
evaluating and deciding on transport 
infrastructure investments and rebuilding 
of transport infrastructure. However, it is 
also sometimes used by agencies for other 
sectors and in international fora for valu-
ing CO2. This use will most likely increase 
over time as the need for more systematic 
evaluation of investments and policies 
targeting reduction in carbon emissions is 
expected to increase.
   Given the discussion at the workshop 
and the suggestion to use the marginal 
abatement cost approach corresponding 
to the target for assessing CO2 emissions, 
it is important to reflect and understand 
more about the use of and need for an SCC 
value outside the transport sector. More 
specifically, in which contexts (outside the 
transport sector) should such a value be 
used? The need for additional values or a 
range of values complementing the ASEK 
value, that potentially reflects the global 
SCC value, that may be more applicable 
in other situations and sectors and in 
particular in the international discus-
sions and negotiations such as within the 
UNFCCC. The issue of traded versus non-
traded emissions is key to the abatement 
cost approach.
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Background

Successful management of many of the 
environmental, economic and social chal-
lenges that humanity is currently facing 
requires collective action both between 
and within states. The Paris Agreement 
and the adoption of the 2030 Agenda for 
Sustainable Development are examples of 
agreements that aim to foster such coop-
eration and collective action. However, 
implementation of global agreements in 
practice often requires quite bold poli-
cymaking at state level, and here social 
scientists have a crucial role to play by 
suggesting and evaluating sound policies 
that promote greener economies. The 
need for evidence-based policy advice 
is larger than ever before and looking 
ahead, the demand will most likely con-
tinue to increase. 
   One challenge to sound policy making, 
in particular at Swedish agencies, is that 
most practitioners responsible for the 
management of environmental resources 
and issues are natural scientists. This is 
a challenge since environmental mat-
ters also need to be dealt with from a 
social science perspective and require 
the involvement of practitioners with a 
background in social sciences, not least 
environmental economists with expertise 
in the design, implementation and evalu-
ation of policies. However, many aspects 
of environmental economic policymak-
ing in practice are inherently complex 
and far from simple textbook models. 
Moving into the real world adds layers 
of complexity for example in the form of 
political restrictions and goals, temporal 
and dynamic effects, ethical considera-
tions, imperfect information, uncertainty 
and behavioural constraints. Practition-
ers need to make decisions within this 
complex context with limited resources 
and time.

   Hence, the existence of platforms that 
can facilitate and enable communication 
on equal terms between the research and 
policy communities is essential. Large 
academic conferences such as the World 
Congress in Environmental and Resource 
Economics (WCERE) gather experts in 
environmental economics from all over 
the world and have great potential to 
improve the interaction between leading 
academics and experts at agencies and 
organisations working with environmen-
tal policies. Traditionally, policy sessions 
at such gatherings are organised such 
that scientists give policy recommenda-
tions. We think that these sessions can be 
greatly improved if instead an interface 
for dialogue is created.
   The 6th World Congress in Environmen-
tal and Resource Economics (WCERE) was 
an opportunity to improve the interaction 
between environmental economists at 
agencies and those in academia. This 
pre-conference used practitioners’ ques-
tions at Swedish agencies as a starting 
point for such interaction. Academics and 
experts at agencies and organisations 
involved in policy work were brought 
together in five parallel workshops: 
fisheries management, biodiversity pro-
tection, circular economy, climate change 
and chemicals. The overall aim of the 
workshops was to strengthen the role 
of environmental economics in Swedish 
policy. Each workshop, which consisted 
of up to 10 experts and a chair, with 
a balance between practitioners and 
researchers, aimed to provide partici-
pants with new insights by addressing 
practical problems faced in policymaking 
and to strengthen networks of environ-
mental economists.
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Lessons learned

• Despite the short time available 
(3-hour workshops), there was room 
for plenty of new reflections, discus-
sions and building of new networks. 
Several suggestions for continued 
collaboration between researchers 
and agency representatives were 
made, including joint workshops and 
studies. As one practitioner said, ‘I 
wish my everyday work had more 
time for reflections of this kind.’  

• It is important to build up infra-
structure and resources for more 
frequent interaction between scien-
tists and practitioners. 

• The participation of international 
experts was highly appreciated as it 
broadened the national perspective 
on the issues discussed.

• The format of mixed and balanced 
groups worked well and was 
rewarding to all participants. 

• If the goal is to increase the likeli-
hood that the discussions will have 
a direct impact on the work at the 
agencies, it is important to address 
specific issues of direct relevance to 
them.  During these pre-conference 

workshops, the broader questions in 
the biodiversity and circular econ-
omy workshop led to a more general 
level of discussions compared to the 
other workshops with narrow and 
specific questions well embedded in 
the agencies work.

• Each workshop chair benefitted 
from the preparatory coaching on 
the meeting technique most appro-
priate for their workshop. The 
meeting techniques were applied to 
encourage active participation and 
make everyone’s voice heard. This 
was particularly important in the 
larger groups.

• The participants strongly appreci-
ated that the only thing they needed 
to do to prepare for a workshop was 
to read a short background text (see 
text for each workshop). Remember 
that each participant is already an 
expert on the topics discussed at the 
workshops they were invited to par-
ticipate in.

WCERE 2018 10Supply and Demand of Environmental 
Economics Policy Advice



References

Climate Policy: Social Cost of Carbon: 

What Value to Use?

Drupp M, Freeman M C, Groom B and Nesje 

F 2018. Discounting Disentangled. Ameri-

can Economic Journal: Policy, forthcoming. 

WP version. http://www.lse.ac.uk/Granth-

amInstitute/wp-content/uploads/2015/06/

Working-Paper-172-Drupp-et-al.pdf

Emmerling J, Groom B and Wettingfeld T 2017. 

Discounting and the Representative Median 

Agent. Economics Letters, 161, pp78-81.  

https://doi.org/10.1016/j.econlet.2017.09.031

Greenstone, M., Kopits, E., & Wolverton, A. 

2013. Developing a social cost of carbon for 

US regulatory analysis: A methodology and 

interpretation. Review of Environmental Eco-

nomics and Policy, 7(1), 23-46.

Pizer, W, et al. 2014. Using and improving 

the social cost of carbon. Science 346(6214): 

1189-1190.

Revesz, R. L., Schwartz, J. A., Howard, P. H., 

Arrow, K., Livermore, M. A., Oppenheimer, M., 

& Sterner, T. 2017. The social cost of carbon: 

A global imperative. Review of Environmental 

Economics and Policy, 11(1), 172-173.

Wichman, C J. 2017. The Strategic Costs of 

Carbon Emissions: Global versus Domestic 

Policy Considerations. RFF’s online magazine. 

Issue 195 Fall 2017 

ASEK 6.1. https://www.

trafikverket.se/contentassets/4b-

1c1005597d47bda386d81dd3444b24/

asek-6.1/asek_6_1_hela_rapporten_180412.

pdf (in Swedish).

HMT. 2018. Valuation of energy use and 

Greenhouse Gas Emissions. https://

assets.publishing.service.gov.uk/gov-

ernment/uploads/system/uploads/

attachment_data/file/671205/

Valuation_of_energy_use_and_greenhouse_

gas_emissions_for_appraisal_2017.pdf

National Academies of Sciences, Engineer-

ing, and Medicine. 2017. Valuing Climate 

Damages: Updating Estimation of the Social 

Cost of Carbon Dioxide. Washington, DC: 

The National Academies Press. https://doi.

org/10.17226/24651

OECD. 2018. Chapter 14, Cost-Benefit Analysis 

and the Environment: Further Developments 

and Policy Use, OECD Publishing, Paris, 

https://doi.org/10.1787/9789264085169-en

Social Cost of Carbon: 
What Value to use? 

WCERE 2018 11



Social Cost of Carbon: 
What Value to use? SDSN

Northern
Europe

Gothenburg Centre  
for Sustainable Development, GMV 
Chalmers, 412 96 Göteborg

www.unsdsn-ne.org
info@unsdsn-ne.org

12




