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The purpose of Mistra Carbon Exit is to provide 
analyses for Sweden to reach the politically set 
goal of net zero greenhouse gas emissions by 
2045.

The focus of the research programme is buildings 
and transportation, including energy carriers and 
base materials. A transition to net zero emissions 
will require extraordinary decisions by actors in all 
affected sectors such as governments, businesses, 
NGO:s and consumers. To have an impact on 
these actors the project has chosen to include the 
stakeholders at a very early stage of the programme. 
The success of the programme will depend on the 
ability to stimulate changes in technical, economic 
and political perspectives. 

2018 was the second year of Mistra Carbon Exit, 
a year when the results of the programme started 
to make an impact on the discussions among our 
stakeholders. It has been very encouraging to notice 
the positive feedback we have received in response 
to our different initiatives and activities.

The research results and insights have been 
communicated through a set of seminars, workshops 
and meetings with our stakeholders. These events 
serve as a natural meeting place between the 
researchers and our target groups, which is crucial 
for the success of the programme.

These meetings serve multiple purposes such as 
communicating and discussing research results, 
understanding the stakeholders’ priorities, 
connecting our researchers across the sub-projects 
and building a platform around the topics of Mistra 
Carbon Exit.

I see the activities of 2018 as an indication that 
Mistra Carbon Exit has obtained a solid foundation 
for the years to come.

In 2018, the Programme  
Started to Make an Impact

“A transition to net zero emissions 
will require extraordinary decisions 
by actors in all affected sectors 
such as governments, businesses, 
NGO:s and consumers.”

Peter 
Nygårds

PETER NYGÅRDS, CHAIRMAN OF THE PROGRAMME BOARD 
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A Successful Second Year  
of Mistra Carbon Exit

Two years into the Mistra Carbon Exit 
programme we are very happy to see the 
eagerness in the way all Mistra Carbon Exit 
researchers contribute to the aim of the 
program. 

Equally important is the positive response we 
get from all companies, authorities and NGO:s 
participating in the programme and their 
enthusiasm in discussing various aspects of the 
ongoing research. This is a clear sign that industries 
as well as society at large see not only challenges, 
but also possibilities in the transformation required 
to meet emission reduction targets over the coming 
decades.

During the second year we have held several 
workshops. In our opinion the yearly conference, 
which took place in Stockholm 6-7 November, 
was a success, with stimulating discussions among 
all participants in the program. We sense that the 
project participants are now definitely identifying 
themselves as being true Mistra Carbon Exit 
researchers.

We have also continued and intensified our 
dialogue with different climate action key actors 
in Sweden, such as the roadmap work carried 

out within the Fossil Free Swedish initiative. We 
also have had an ongoing dialogue with the 
Swedish Climate Policy Council and the Swedish 
Environmental Protection Agency (EPA). For 
instance, during 2018 we provided EPA with two 
reports recommending actions which we think will 
strengthen Sweden’s ability to reach the target of 
net zero emission by year 2045. 

These reports have been very well received and we 
think that the Mistra Carbon Exit programme is in a 
very good position to provide key decision makers 
in Sweden with decision support on climate action!

We have been able to increase the programme’s 
visibility and communicate our results to a broader 
audience. Our researchers have been mentioned 
in over 50 media appearances and we have been 
successful in publishing five opinion pieces in major 
Swedish newspapers.

You can read about our key achievements in 2018 at 
pages 24-25. To learn more about the plans for the 
coming years in the work packages and case studies, 
please turn to pages 10-13.

Finally, we are looking forward to an inspiring 2019 
in the Mistra Carbon Exit programme.

LARS ZETTERBERG AND FILIP JOHNSSON, PROGRAMME DIRECTOR AND VICE PROGRAMME DIRECTOR

Filip 
Johnsson, 
Chalmers 
University 
of 
Technology

Lars 
Zetterberg, 
IVL  
Swedish 
Environ
mental 
Research 
Institute

The Vision

The vision of the Mistra Carbon 
Exit programme is to demonstrate 
how the supply chains of buildings, 
infrastructure and transportation 
can be transformed to comply 
with the Swedish target of net zero 
greenhouse gas (GHG) emissions 
by the year 2045, addressing the 
technical, policy, economic and 
market opportunities as well as 
barriers in the transformation. 

Our vision is to provide insights 
and solutions for reducing the 
present Swedish GHG emissions 
to net zero emissions, by using 
effective policy instruments while 
promoting economic growth and 
innovations. It is obvious that the 
necessary changes need to be 
transformative on the scale of 
the whole society – small gradual 
changes in the right directions are 
not enough.

Our vision is also to provide 
insights into how Sweden and 
Swedish companies can become 
frontrunners in transforming 
society and industries, providing 
low carbon products and services 
while addressing market risks 
and meeting the UN sustainable 
development goals.
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“Mistra Carbon Exit  
takes a novel approach 
by focusing on opportunities 
and barriers for mitigating 
carbon emissions along the 
industry supply chains.”

About Mistra Carbon Exit
The Mistra Carbon Exit programme addresses 
and identifies the technical, economic and 
political challenges for Sweden to reach the 
target of net zero greenhouse gas emissions by 
2045. This target will require transformative 
pathways with respect to virtually all industrial 
processes and their associated products and 
services. 

Mistra Carbon Exit takes a novel approach 
to address this problem by focusing on 
opportunities and barriers for mitigating 
carbon emissions along the industry supply 
chains from the input of raw materials, over 
primary and secondary activities, to final 
products and services demanded by the end 
user. 

In three industrial case studies we cover 
the supply chains buildings, transportation 
infrastructure and transportation. These 
selected supply chains allow us to capture at 
least 75 percent of Sweden’s carbon dioxide 
emissions. 

The programme analyses and identifies 
pathways and policies for how Sweden and 
Swedish companies can become frontrunners in 
transforming society and industries, providing 
low carbon products and services while at 
the same time addressing market risks. This 
will make Sweden an important international 
example for other countries to follow, from a 
technical, a social and a policy point of view.

Mistra Carbon Exit is a four year programme 
that addresses the technical, policy, economic 
and market opportunities for different 
scenarios and assumptions which meet 
emissions reduction targets up to the year 
2045, with focus on three supply chains: 
buildings, transportation infrastructure and 
transportation. 

The work is divided into four case studies 
(energy carriers, buildings and transportation 
infrastructure, transportation and local 
arenas), five academic work packages and 
a communication package. The academic work 
packages investigate and define transformative 
pathways, technology assessments along 

supply chains, changing market institutions 
and behaviours towards Swedish Leadership, 
policies and governance, and integration and 
sustainability implications.

The Mistra Carbon Exit consortium includes 
a broad representation of researchers and 
actors: four universities: Chalmers University 
of Technology, University of Gothenburg, 
Linköping University and the Royal Institute of 
Technology (KTH), three research institutes: 
IVL Swedish Environmental Research Institute, 
Resources for the Future (RFF) and The German 
Institute for Economic Research (DIW), The 
Centre for European Policy Studies (CEPS) and 
20 non-academic partners.
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Attaining net zero carbon emissions from the 
supply chains of buildings and transportation 
requires replacing fossil fuels with alternative 
energy carriers. 

The electricity sector is often perceived as 
the sector in the energy system that can be 
decarbonized fastest and most cost-effectively. 
With the cost reductions of wind and solar power 
during the past decades, electricity, or electricity-
based energy carriers, are often the least costly 
option among the low-carbon energy carrier 
alternatives. Currently, there are several initiatives 
from industry aiming at reduced carbon dioxide 
emissions with the aid of increased use of electricity.  

The economic and environmental benefit from 
using electricity compared to other energy carriers 
is highly dependent on the composition of the 
electricity generation system. In an electricity 
system including a large share of wind and solar 
based power, the cost and environmental impact 
of electricity consumption depend on where 
and when it is consumed. Or, from the electricity 
system perspective, the distribution of electricity 
demands have an impact on the electricity system 
composition and the share of the electricity demand 
that can cost-effectively be supplied by wind and 
solar power. 

The energy carrier case study is a meeting place for 
electricity system researchers, energy utilities and 
future electricity consumers to discuss the transition 
to new, renewable electricity-based energy systems. 
The work in the case study has begun, with two full-
day workshops, where the first workshop aimed at 
mapping pros and cons of different energy carriers 
in the steel and the cement industry, considering 
technical, environmental, economic as well as social 
aspects. The second workshop addressed electricity 
use for transportation and in buildings. Both 
workshops were attended by a mix of researchers 
and industrial partners in the Mistra Carbon Exit 
project, who shared their views in presentations, 
discussions and joint analysis.

Forthcoming activities include a close collaboration 
between the case study and work package 1 
(Defining transformative pathways), in which 

internal scenarios are defined. The internal scenarios 
put initial emphasis on two different possible 
developments of the North European electricity 
system, which both meet overall Swedish goals of 
reaching net zero carbon emissions by 2045. 

The first scenario takes its point of departure in an 
integrated EU energy grid, where new cross-sectoral 
connections and collaboration between actors are 
key driving forces to attain cost-effectiveness. The 
second scenario reflects a more diverse context 
based on a multitude of prosumers, where actions 
taken by individual actors are in line with their own 
agenda resulting in a multiplex of local solutions. 
Thus, both scenarios meet national targets on 
carbon dioxide emissions and include electrification 
of transport and industry but differ in where 
and when electricity is consumed. Moreover, the 
scenarios differ with regards to the supply-side, with 
prosumers both on industry and household level in 
the multitude of prosumers scenario. 

The energy carrier case study will arrange bi-lateral 
stakeholder meetings around the scenarios. These 
meetings will focus on discussing implications 
of being an electricity consumer or producer in 
the different scenarios. Costs and environmental 
impact of electricity will be analysed and discussed, 
accounting for the individual consumer profile. 
The meetings enable stakeholders to give feedback 
on the scenarios and partake in the scenario 
development.

The overall aim of work package 2 is to identify 
and describe technology pathways which can 
comply with zero or near zero emissions along 
the supply chains of buildings, infrastructure 
and transport. 

An important point of departure in the analysis is to 
take a supply chain perspective, from raw material 
to final product and service provision, rather than 
analysing each industry from a sector perspective. 
We believe this is a key to identify opportunities 
and challenges in the transformation, and to find 
a credible and transparent way to price emissions 
on the consumers’ side. The analysis will hopefully 
form a basis for policy measures and strategies 
which can complement the existing policies, such 
as the European emission trading scheme currently 
regulating emissions within the basic industry.

The work carried out so far has followed the supply 
chains involved in transport infrastructure applying 
the analysis to one of the case studies in the 
programme – a road construction work (road 44 in 
Sweden). 

A key in the analysis is to perform a technology 
assessment to rate new and future technologies 
with respect to when and to what extent they 
can be implemented. This will form a basis for 
identifying barriers in the form of intangible costs 
which must be overcome by new initiatives such 
as better information and putting more emphasize 
on procurement as a tool to accelerate the 

diffusion of new technologies and practices. 

I have seldom worked in an area where I felt our 
work is so timely. We have a tight dialogue with 
different stakeholders such as the Swedish National 
Road Administration and other related projects 
such as the Electric Site project by Volvo CE and 
Skanska. 

The methodology builds on a materials flow and 
cost analysis previously developed by the research 
group at Chalmers. The method is now further 
developed by Ida Karlsson, a PhD candidate at 
Chalmers. Ida has previous experience from the 
building and construction industry which comes in 
very handy in the work. She has already developed 
a first version of a bottom-up scenario tool for 
analysing how material and energy flows and 
corresponding greenhouse gas emissions along 
the supply chains for the construction of road 
infrastructure may change over time. A next step 
will be to apply this method to buildings, as well as 
to continue developing the methodology.

Simultaneously, we are working on modelling 
the interplay between an increasingly electrified 
manufacturing industry and an electricity system 
with an increasing share of variable renewables. This 
trend offers significant opportunities for integrating 
large amounts of wind and solar power, but it is 
a challenge to assess all possibilities for applying 
different strategies to integrate solar and wind 
power – strategies which we refer to as Variation 
management strategies. 

One such strategy is to electrify steel manufacturing 
as in the Swedish Hybrit project by using hydrogen 
from renewable electricity. Alla Toktarova – a PhD 
candidate at Chalmers – is developing a model 
with the aim to analyse increased electrification 
of industry from an energy systems perspective. 
This will be done in close collaboration with Lisa 
Göransson and the energy carriers case study.

Renewable Electricity Systems 
Important for Future Solutions

Supply Chain Analysis is a Key 
to the Transformation of Industry

LISA GÖRANSSON, LEADER OF CASE STUDY: ENERGY CARRIERS FILIP JOHNSSON, LEADER OF WP 2: TECHNOLOGY ASSESSMENT ALONG SUPPLY CHAINS

Lisa 
Göransson, 
Chalmers 
University 
of 
Technology

Filip 
Johnsson, 
Chalmers 
University 
of 
Technology
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How do representatives of Swedish 
industry and Swedish environmental 
politics and administration perceive efforts 
towards achieving Sweden’s target of net 
zero greenhouse gas emissions by 2045? 
What do they see as key challenges and 
enabling conditions for assuming climate 
leadership? What are their visions for future 
sustainable societies? 

These are some of the questions that we explored 
in a series of focus group interviews taking place 
in Norrköping Decision Arena in the fall of 2018 
and early spring of 2019. Feeding particularly into 
the project Focus groups on Swedish leadership, 
niche markets and low carbon business models, 
work package 3, the highly interactive focus group 
format allows in-depth analysis of how key actors 
make sense of issues related to climate leadership 
and encourage the sharing of knowledge and 
experience among the participants. 

Building on scientific advances within interactive 
visualization and participatory research, Norrköping 
Decision Arena (liu.se/en/research/the-norrkoping-
decision-arena) presents a meeting place and a 
testing ground for transdisciplinary research. The 
focus group interviews make use of ICT-based, 
interactive exercises that facilitate participants’ 

discussions. A brainstorming exercise helped 
to identify and group the participants’ ideas 
connected to a sustainable future and leadership for 
net zero emissions. 

An interactive web-tool was used to answer and 
compare the answers to questions used in the 
International Negotiations Study. You can find more 
information about the tool at this website:   
www.internationalnegotiationssurvey.se.

Analysis of the focus group data has just started 
and will be reported in a paper submitted later in 
2019. Initial readings of the focus group transcripts 
indicate that topics that were prominent in the focus 
group discussions, and that will be further explored 
in the upcoming thematic analysis, include among 
others, the importance of leading by example and 
what this entails in terms of barriers and enablers for 
actors that wish to take leadership, how to achieve 
social sustainability and just transitions, and models 
for interaction and collaboration between diverse 
actors in climate action.

After finalizing the focus group series on climate 
leadership, we will conduct two additional series of 
focus groups: one to explore consumer perspectives 
on net zero emission consumption, and another on 
niche markets and low carbon business models.

The Swedish climate policy targets for the 
domestic transport sector are ambitious. 
The exhaust pipe carbon dioxide emissions 
should be cut by 70 percent by 2030 compared 
to the emissions in 2010, while the sector 
should basically be carbon dioxide emission 
neutral by 2045. Currently we are far from 
meeting the 2030 target. 

In the transport case study, we analyse how three 
key emerging trends in the automotive sector, with 
focus on personal transport, affects the challenges as 
well as the opportunities of meeting the targets. 

We see three trends in the context of the Swedish 
climate policy targets:  
1) Vehicles are to a larger degree expected to be 
connected and autonomous during the coming 
decades.  
2) New business models are emerging where the 
consumer may not own his or hers vehicle, and 
where he/she may share the vehicles with others.  
3) The transport sector is expected to be electrified 
to a larger degree than what it is today.

These trends affect the challenges and opportunities 
for the Swedish climate policy targets in many ways. 
For example, connected and autonomous vehicles 
will increase the comfortability of being a driver and 
opens up for the driver to do something else in the 
vehicle, such as work, sleep or watch a movie. This is 
likely to induce more travel rather than less.

Furthermore, shared vehicles and shared rides are 
likely to reduce the number of vehicles necessary 
to meet a certain travel demand, but if the vehicle 
miles travelled shall be reduced the average 
occupancy in the vehicles needs to increase. 
However, this should not be taken for granted. If the 
shared vehicle is autonomous it may travel empty to 
pick up passengers, and people who cannot drive 
or own a car can take the ride on their own. 

Ride sharing as a way of increasing occupancy 
rate is the key for reducing vehicle miles and 
transport energy. Furthermore, with transport being 
electrified the cradle-to-grave carbon dioxide 
emissions for transport will largely shift from the 
exhaust pipe emissions of today to the production 
of both the vehicle (including production of the 
battery) and the electricity used for charging the 
vehicle. Hence, it is critical to understand how 
this shift from exhaust pipe emissions to potential 
upstream emissions may affect cradle-to-grave 
energy and carbon dioxide emissions, as well as 
effective policy strategies for reducing emissions in 
the transport sector. A too narrow focus on policies 
for exhaust pipe emissions may lead to sub-optimal 
solutions. 

In the case study we are working on understanding 
these issues, using different methodologies 
and by integrating the knowledge, interest and 
perspectives from different partners to Mistra 
Carbon Exit. It is essential to involve industry 
and policy agencies as well as different academic 
disciplines to understand the challenges and how 
they may be approached and solved. 

The aim for the coming year is to further enhance 
the engagement and interactions with partners to 
Mistra Carbon Exit through workshops, bilateral 
meetings and through other means for knowledge 
and information exchange as well as to further 
develop the methodologies and study tasked 
already started. 

What Are the Key Challenges  
for Climate Leadership?

Ride Sharing is the Key for 
Reducing Transport Energy

VICTORIA WIBECK, WP 3: CHANGING MARKET INSTITUTIONS AND BEHAVIOURS TOWARDS SWEDISH LEADERSHIP DANIEL JOHANSSON, LEADER OF CASE STUDY: TRANSPORTATION

Victoria 
Wibeck, 
Linköping 
University

Daniel 
Johansson, 
Chalmers 
University 
of 
Technology
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PhD Study: Carbon Emissions Trading Systems 
Ruijie Tian is a PhD student at the depart ment 
of economics at University of Gothenburg and 
joined the Mistra Carbon Exit programme in 
2017. Her research interests lie in the area of 
environmental economics and she currently works 
on environmental regulation with a focus on climate 
economics. 

Ruijie Tian’s home country China is currently the 
world’s largest carbon emitter and still experiences 
rapid growth. To deal with this severe situation 
China has introduced the emissions trading system. 
Ruijie Tian wants to provide a better understanding 
of the efficiency of the policy, as well as how policy 
instruments function in the market. 

One of her current research projects deals with the 
question of how to empirically evaluate how the 
carbon emissions trading system in China effects 
firms’ innovations. A greater understanding of 
how the industry responds to the system will allow 
policy makers to better anticipate the impacts of the 
policy in the future. Hence, they could adapt the 
policy to emissions mitigation goal.

PhD Study: Emissions from Automated Vehicles 
Ella Rebalski joined Mistra Carbon Exit as a PhD 
student in February 2018, where she studies how 
automated vehicles (AVs) will affect carbon dioxide 
emissions in Sweden. Originally from Vancouver, 
Canada, Ella completed a master’s degree in 
environmental management and policy at Lund 
University before moving to Gothenburg. Prior to 
joining Mistra Carbon Exit, she was a researcher at 
RISE, working with electromobility, AV regulation, 
and mobility as a service.

As a transportation researcher, Ella was drawn to 
the project out of excitement for AVs, coupled with 
an awareness that they will soon transform the way 
we travel and move in society. AV development will 
be influenced by many different actors, and Mistra 
Carbon Exit has gathered a diverse group that is 
willing to discuss different scenarios for new system 
developments, and work together to help keep 
emissions as low as possible.

Ruijie  
Tian,  
PhD student

Ella 
Rebalska, 
PhD student
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Cementa, a producer of building material, is currently facing great 
climate challenges. To meet these challenges, the different actors of the 
building sector need to cooperate in the development of products and 
techniques that supports the climate goals. Because of this we want to be 
a part of Mistra Carbon Exit.

By participating in Mistra Carbon Exit we want to generate a discussion 
and an understanding for the challenges that we as building material 
producers are facing regarding the implementation of new products 
with a reduced climate impact. Perhaps it would be possible to solve the 
problem with the prevailing lead times and streamline the process of 
getting new products to market.

Cementa assumes the industrial perspective on the production of 
building material. In Mistra Carbon Exit we might be able to contribute 
with an understanding of why it is important to take the long term take 
on large scale base industry.

Mistra Carbon Exit can contribute to an understanding that we need 
each other in the industry and that we must work together to reach the 
climate goals that lie ahead. Both technically and economically.

Stefan Sandelin  
Manager of Development, Cementa

MISTRA CARBON EXIT PARTNER

Cementa

MISTRA CARBON EXIT PARTNER

Danske Bank
Danske Bank supports Mistra Carbon Exits mission because it is of great 
importance to our society and to our customers. To contribute with our 
expertise fits well with our ambitions as a bank. By taking part in the work 
of Mistra Carbon Exit we can gain more knowledge about the problems 
regarding fossil-free technologies for basic industry and transport, as well 
as the requirements a readjustment to a less fossil-dependent society 
demands on the financial industry. 

In the Mistra Carbon Exit-programme Danske Bank can contribute with 
knowledge concerning financing solutions and financial techniques, as 
well as how technical solutions can be translated into financial practice. 
We can also share our insights from the large institutional investors 
who want to contribute to society through long-term investments in 
infrastructure and new production techniques. 

The challenges for the financial industry include finding the right 
investment opportunities that could provide the desired long-term 
return for both investors and society, as well as the conditions for making 
the right risk assessment of their investments. Mistra Carbon Exit can 
help with a scientific and practical perspective and provide knowledge 
building.

Karin Reuterskiöld 
Sustainable Business Advisor, Danske Bank Sverige

THE HAGA INITIATIVE:

“We believe that Mistra Carbon Exit is an 
important research programme, because it 
addresses the key issues that need to be 
solved if we are to reach our climate goals.”

DANSKE BANK:

“Mistra Carbon Exit 
can help with a 
scientific and practical 
perspective and provide 
knowledge building.”

CEMENTA:

“We want to 
generate an 
understanding 
for the challenges 
that we as building 
material producers 
are facing regarding 
the implementation 
of new products 
with a reduced 
climate impact.”

MISTRA CARBON EXIT PARTNER

The Haga Initiative
The Haga Initiative is a group of 14 companies that aim to reach zero 
greenhouse gas emissions by 2030, 15 years ahead of the Swedish 
government’s climate neutrality goal. We know that it is possible and that 
it can create great business opportunities, given the right policies. 

We believe that Mistra Carbon Exit is an important research programme, 
because it addresses the key issues that need to be solved if we are to 
reach our climate goals. The programme assembles researchers from 
fields like engineering, economics and behavioural science – all necessary 
for the climate transition to happen. Finally, Mistra Carbon Exit involves 
actors like us who work to implement climate solutions in our everyday 
operations and gain hands-on-experience of emission reduction 
technologies and methods. 

The member companies of the Haga Initiative are active in all parts 
of the economy – from energy to insurance via food and chemicals. 
We know that climate change cannot be solved by one single measure. 
We want to contribute to the programme with our real-world examples 
and tests of everything from advanced technological solutions to new 
business models or communications activities. We hope that the insights 
we gain can be valuable for researchers and that they may also spread 
throughout society. 

To reach the climate goals, Sweden needs to cut emissions by half (or 
more) by 2030 and it is very clear that all actors involved in the transition 
must speed up the change, not least companies and policy-makers. By 
moving quicker and setting tougher goals, the Haga Initiative wants to 
show that zero climate impact is possible and makes sense for business. 

Nils Westling 
Head of research and economic analysis, The Haga Initiative
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The Mistra Carbon Exit research programme is 
identifying and analyzing the technical, economic 
and political opportunities and challenges for 
Sweden to reach the target of net zero greenhouse 
gas emissions by 2045. The programme is designed 
to generate new knowledge and develop strategies 
that will enable Swedish society and Swedish 
companies to become front runners in offering low- 
or zero-carbon products and services.

The program consists of four case studies, focusing 
on energy carriers, buildings and transportation 
infrastructure, transportation and local arenas. 
In addition, there are five academic work packages 
that will analyse issues relevant to the case 
studies. These work packages are concerned with 
transformative pathways, technology assessment 
along supply chains, business models and 
consumption patterns, policies and governance, and 
integration and sustainability.

Programme period: 2017-2021 

Budget: SEK 81.9 million

Funding: Mistra is investing SEK 56 million of 
the total programme budget, with the remainder 
coming from partner organisations

Programme host:  
IVL Swedish Environmental Research Institute

Programme director:  
Lars Zetterberg, IVL

Chairman of the programme board:  
Peter Nygårds

Website: www.mistracarbonexit.com

The proposed Mistra Carbon Exit programme aims 
to contribute to a number of new insights, with the 
key objectives of the programme being:

• To design transformative pathways for 
the supply chains of buildings, transport 
infrastructure and transport. Technologies and 
associated costs across the supply chains will be 
analysed in detail to create a basis for the design 
of the transformative pathways. This includes 
developing methods and principles for cross-
sectoral evaluation and design of the pathways. 

• To develop and analyse policy instruments 
and business models that can enable 
transformative pathways at the same time 
as mitigating international market risks for 
Swedish companies and carbon leakage are 
minimised. Policy instruments and business 
models will be identified and proposed based 
on analyses that take into consideration politically 
important issues such as policy stringency, 
economic efficiency, distributional effects, carbon 
leakage, and international market risks.

• To build world leading knowledge on 
zero-emission products and services and 
communicate this to academia, industry, 
research institutes and societal actors. 
A knowledge base will be developed which 
can be used to understand what the main 
opportunities and barriers – and solutions – are 

for transforming the supply chains for buildings, 
transport infrastructure and transport, to meet 
the Swedish emission reduction target while 
maintaining competitiveness.

• To develop knowledge on market demand 
and societal drivers and barriers for carbon 
efficient products and services. The demand 
side behaviour and attitudes from the public 
sector, private companies and consumers 
towards carbon efficient products and services 
will be investigated, including implications for 
procurement policy and practice. 

• To establish a long-term network between 
academia, industry and governmental 
organizations. This will comprise work to 
evaluate transformative pathways and develop 
sustainable solutions using real case study data 
in cooperation with the industrial partners of the 
Mistra Carbon Exit consortium.

• To engage with national and international 
stakeholders in communication and dialogue 
on transformative pathways for a zero-
emission society. Mistra Carbon Exit will engage 
in dialogue with both national and international 
stakeholders in industry, government, research 
and NGO:s via an ambitious communication 
plan and interactions with the Sustainable 
Development Solution Network – Northern 
Europe (SDSN-NE) framework.

Our Key ObjectivesAbout the Programme in Detail
WORK PACKAGE 1:  
Defining Transformative Pathways

WORK PACKAGE 4:  
Policies and Governance

WORK PACKAGE 2: 
Technology Assessment  
Along Supply Chains

WORK PACKAGE 3:  
Changing Market Institutions and 
Behaviours Towards Swedish Leadership

WORK PACKAGE 5: 
Integration and Sustainability 
Assessment

Research from Mistra is intended to result in 
a good living environment and promote the 
development of strong research environments 
with a bearing on Sweden’s future 
competitiveness. 

The aim is that investments should contribute 
to the development of new products, services 
and working methods to meet society’s 
environmental challenges, by companies, 
public stakeholders and other users.

Mistra is investing SEK 56 million of a total 
program budget of SEK 81.4 million, with the 
remainder coming from partner organisations.

Mistra – Active Funding for Sustainable Development
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The work is organized in four case studies (CS) and five academic work packages (WP). The case 
studies have a high level of involvement from our non-academic partners, while the work packages 
are mainly academic. Under each work package there are a number of tasks. The case studies are 
supported by results from the academic work packages. 

The close dialogue and information exchange is an important part of the cooperation between the 
case studies and the work packages. To support this process we have allocated significant resources to 
integration and communication activities across the programme.

Work Packages

Work Packages and Case Studies

The target of net zero greenhouse 
gas emissions by 2045 will require 
transformative pathways with 
respect to virtually all industrial 
processes and their associated 
products and services. We will 
divide this work into investigation and definition of 
external and internal scenarios where the external 
scenarios define the development of external 
factors of importance as input to the internal 
scenarios, which cover how buildings, transports 
and industry can be decarbonised. The external 
scenarios are analysed and defined on Global, 
EU and Swedish level. The internal scenarios 
cover available strategic decisions regarding how 
buildings, transports and industry are decarbonized 
by means of, for instance, electrification, biofuels, 
carbon capture and sequestration (CCS), modal 
shifts, planning and changes in behaviour.

The scientific base of WP2 is techno-
logy assessment of techno logies 
along the supply chain from raw 
material to final product and/or 
service provision, in order be able to 
identify what options are available 
for mitigating carbon emissions along the supply 
chains and at what cost the carbon emissions can be 
reduced. An important aspect is that the time line 
will be included, i.e. how the supply chains, including 
production of energy carriers, especially electricity, 
will develop over time. As for electricity, this will – as 
pointed out above - be increasingly provided by 
variable electricity (wind and solar) which makes it 
important to investigate links to other sectors.

The research in WP 4 are firmly 
grounded in primarily economic 
theory but go far beyond the simple 
textbook models of the “homo 
economicus”. The methods used 
in WP 4 spans from theoretical 
approaches using economic modelling, to more 
empirical work based on econometric methods 
using register data as well as data from experimental 
approaches. Some tasks also include collaboration 
with case studies. Further, in all tasks attention 
is given to identify potential overlapping or 
interaction effects (negative or positive) that might 
arise from policies that affect activities in multiple 
sectors.

The work in WP3 departs from 
the state of art research in social 
sciences, including economics, 
social psychology, management 
science and political science, which 
complement each other to provide 
a comprehensive picture of market behaviour 
and response to attitudes and climate policies. 
The behavioural approach used specifically draws 
on behavioural economics and social psychology 
which recognise that society can shape individual 
preferences and beliefs; in particular through 
institutions and social norms, and socialization 
processes. 

WP1: DEFINING  
TRANSFORMATIVE PATHWAYS

WP3: CHANGING MARKET INSTITUTIONS AND 
BEHAVIOURS TOWARDS SWEDISH LEADERSHIP

WP5 will contribute to the project 
with work on synthesis of the results 
from the different activities in the 
other work packages and case 
studies. Since the Mistra Carbon 
Exit project takes on scientific 
research from a number of disciplines, as well as 
applying different methods including modelling, 
experimentations and case studies, the scientific 
challenge is to close in on synthesizing results 
and knowledge from various scientific fields. This 
must also include professional experience and 
practical perspectives of different stakeholders. 
A transdisciplinary perspective, where different 
disciplines, together with stakeholders’ knowledge 
and priorities, will contribute to the analysis and 
final integration of results.

WP5 also includes tasks relating to sustainable 
development – here represented by the 
sustainable development goals (SDG) and Swedish 
environmental objectives (SEO). These overarching 
goals will provide a framework that enables the 
linking of results from WP1-4 on transformative 
pathways to a development agenda that includes 
global and regional development challenges.

WP5: INTEGRATION  
AND SUSTAINABILITY ASSESSMENT

WP2: TECHNOLOGY ASSESSMENT 
ALONG SUPPLY CHAINS

WP4: POLICIES  
AND GOVERNANCE
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This case study takes its point of 
departure in an available modelling 
package of the European electricity 
generation system (ELIN and EPOD 
models) from which different 
future scenarios of the electricity 
generation can be assessed, considering different 
policies on emission reduction, share of renewable 
electricity and energy efficiency measures. The case 
study will focus on and assess the use of electricity 
and biomass derived fuels along supple chains 
for buildings, transportation infrastructure and 
transportation. 

The case study will be carried out in dialogue 
with industrial partners, including Energiforsk and 
associated networks with the energy industry 
(especially the network established within the North 
European Power Perspective project).

These two case studies are based on 
one (or several) ongoing building 
and infrastructure construction 
project which provide a reference 
for how material, energy and 
transport and mobility services are 
used in the construction process 
including way construction materials 
are produced and supplied. The 
mapping and description of the 
energy, material and value flows 
involved provides the basis for an investigation of 
how the supply and value chains can be transformed 
in future, similar, building projects while maintaining 
competitiveness on carbon restricted markets. The 
formulation of the transportation case study will be 
done in close cooperation with the transportation 
and energy carrier case studies since these will 
share scenarios on the future pathways of the 
transportation and energy system towards zero 
emissions and increased use of renewable energy 
supply.

CASE STUDY: ENERGY CARRIERS

There are different potential energy 
supply options to achieve net 
zero emissions in transportation 
(primarily biofuels, electricity, 
hydrogen), where each option 
meets different challenges and 
constraints. In addition to the growing interests 
in various low carbon dioxide energy propulsion 
options, the transport sector is also experiencing 
several trends such as digitalization, servitization, 
and automation that could radically transform 
the way we transport people and goods. A key 
challenge is to steer this development towards 
high energy efficiency and low supply chain 
carbon dioxide emissions. The aim is to assess 
the impacts from alternative low carbon dioxide 
energy propulsion options, autonomous vehicles 
and increased use of intermodal urban transport 
on the transformation of the transport supply chain 
towards net zero carbon dioxide emissions.

The case study will be based on output from 
WP1 (scenarios), WP2 (low carbon supply chains 
in transports), WP3 (business models) and WP4 
(policies) and will be performed together with 
industry and agency partners.

CASE STUDY: TRANSPORTATION 

Case Studies

In Sweden, regions have so far 
often had more ambitious climate 
targets than the Swedish national 
target and are willing to move faster 
(for instance the towns of Uppsala, 
Stockholm and Växjö, as well as the 
regions of Västra Götaland and Skåne aim at being 
fossil free by the year 2030). Such tendency is also 
seen throughout Europe and in the US, where the 
state of California has a long record of being a 
frontrunner in environmental policies.

The aim of the Mistra Carbon Exit local arena 
project is to:

 zUse the local area to test transformative solutions 
and identify opportunities and barriers from both 
a technology and policy perspective.

 z Analyse if national technology and policies 
solutions are compatible with local targets and 
actions. For instance: power availability, national 
transport solutions and standards that are 
decisive for local initiatives, climate footprints 
of steel and cement used in housing. What local 
policies are within the control of the municipality? 

 z Try to determine what is the possibly value 
of municipalities being frontrunners in the 
transformation, with focus on buildings, 
transportation and transportation infrastructure, 
including the possibility to boost renewable 
technologies such as wind power and the use of 
biomass.

 zThrough a dialogue process try to understand if 
and how the dialogue and cooperation between 
the regional and national levels can be improved.

 z To provide the local stakeholders with science-
based advice to implement solutions for their 
prioritised actions areas.

CASE STUDY: LOCAL ARENAS

CASE STUDY: BUILDINGS AND 
TRANSPORTATION INFRASTRUCTURE
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 z Several Mistra Carbon Exit researchers and 
program partners have been actively involved 
in the process of developing road maps for how 
Swedish industry can contribute towards the goal 
net zero GHG emissions in 2045 – Färdplaner 
för fossilfri konkurrenskraft (Case Buildings and 
Transport infrastructure/WP2).

 zThe partnering and assisting the Swedish Transport 
Administration in their pioneering work with 
climate procurement requirements (Case Buildings 
and Transport infrastructure). 

 z A first sketch of electrification scenarios related to 
the common scenarios in the project (Case Energy/
WP2).

 zThe initiation of vehicle stock turnover model for 
Sweden that will be used to study the impact of 
Connected and Autonomous Vehicles (CAV), 
shared mobility and alternative drivetrains on life 
cycle energy use and carbon dioxide emissions as 
well as the flow of critical materials for personal 
mobility.

 zThe implementation of pilot experimental study 
connected to the transport case study to one 
hundred car owners in Gothenburg on car sharing, 

electrification and autonomous driving (WP3).

 z An analysis of the role of complementary policies 
and their interaction with price formation in 
carbon markets, including the role of the market 
stability reserve in the EU ETS and the possible 
introduction of a price floor in the EU ETS. The 
work included several workshops, was done in 
close dialogue with the Swedish EPA and resulted 
in several policy briefs, blogs, opinion prices and 
other publications (WP3).

 z A report was produced of the workshop Policies to 
stimulate climate friendly innovation in the materials 
sector (WP4).

 z A project was initiated on industry and 
coordination: analysis of barriers for adoption 
of new technology along the value chain and the 
role for policies (WP4 and Case Buildings and 
Infrastructure).

 z Initial work on evaluation of parking norms and 
their effect on mobility (WP4). 

 z A tool for SDG analysis has been developed and 
tested on actual case. Results have been presented 
to the consortium and to external reviewers (WP5).

 z In 2018 all five PhD were hired and are now 
working in the program: Alla Toktarova and Ida 
Karlsson at Chalmers Energiteknik, Ella Rebalski 
at Chalmers FRT, Rui Jie Tian at University of 
Gothenburg and Vera Zipperer at DIW.

 zThe programme board has met four times in 
2018. The board consists of Peter Nygårds, Chair 
for the Foundation for IVL Swedish Environmental 
Research Institute, Birgitta Resvik, Fortum, Erik 
Eriksson, Formas (previously Swedish Energy 
Agency), Stefan Nyström, Swedish Environmental 
Protection Agency, Anna Ledin, City of 
Gothenburg, and Anna Denell, Vasakronan (from 
meeting nr 4). Anna Ledin has requested to end 
her engagement in the board.

 z A program conference was organized 6-7 
November for all partners. 

 zMonthly webinars have been organized through 
the case study Buildings and Infrastructure.

 z Four management group meetings have taken 
place and a fifth is planned in December.

 z A program assistant has been hired by IVL, as of 
December 1, 2018.

 z A research fellow from CEPS is planned to spend 
one year at IVL. A contract is under preparation 
with the objective to start the fellowship April 1, 
2019. The fellow will be financed by Mistra and is 
additional to the current program funding.

Meeting our target groups on a regular basis 
through seminars, workshops and bilateral meetings 
is central for the program. These meetings serve 
multiple purposes such as communicating and 
discussing research results, understanding our 
stakeholders’ priorities, connecting our researchers 
across the sub-projects and building a community 
and platform around the topics of Mistra Carbon 
Exit. Some of them are presented below:

 z In March 2018 the programme organized a 
breakfast seminar presenting the report Nine 
Messages from Mistra Carbon Exit.  

 z In March DIW Berlin and Karsten Neuhoff 
organized a workshop: Policy packages for low-
carbon road maps in the materials sector. 

 z  In April, Lars Zetterberg and Dallas Burtraw 
organized a seminar at the Swedish EPA: 
Companion Policies under Capped Systems and 
Implications for Efficiency – The North American 
Experience and Lessons in the EU Context. 

 z  In April, Filip Johnsson and Lisa Göransson 
organized a workshop on electricity and 
hydrogen in primary production (cement, iron 
and steel industry). 

 z  In June 2018 Mistra Carbon Exit co-organized the 
World Congress of Environmental and Resource 
Economists in Gothenburg, Sweden. On June 
26, the programme organized a session on the 
topic Future transports in a climate neutral world: 
knowledge gaps and needed policies.

 z  In addition to this Thomas Sterner from the 
University of Gothenburg and fellow researcher 

in Mistra Carbon Exit, chaired of the Scientific 
Program Committee. Thomas was also on the 
Local Organizing Committee together with 
Chief Operating Officer Åsa Löfgren, University 
of Gothenburg and fellow researcher in Mistra 
Carbon Exit.

 z  In September Frances Sprei, Chalmers and Mistra 
Carbon Exit and Daniel Johansson, Chalmers 
and leader of Mistra Carbon Exit case study 
on transport, presented their research to the 
Swedish Climate Policy Council.

 z  November 6-7 almost all Mistra Carbon Exit 
partners, a total of 47 participants from 26 
different organizations and four countries, came 
together at our program conference in Stockholm, 
Sweden. The aim was to present and discuss 
results from selected work packages and case 
studies and give all participants the opportunity 
to see what is done in the different parts of the 
programme. The two-day meeting included four 
topical sessions (Transport infrastructure, Policies 
and governance, Sustainability assessments and 
Startup projects with focus on climate leadership 
and cooperation) with presentations and 
breakout sessions.

 z  The case study Buildings and infrastructure 
has become established, both internally and 
externally, a platform for exchanging information 
and experiences and for co-producing new 
knowledge relevant for achieving a carbon-
neutral value chain in the construction and civil 
engineering sector. Johan Rootzén organizes 
monthly Skype based webinars for this purpose.

To increase visibility and communicate our 
results to a broader audience, Mistra Carbon 
Exit researchers have taken an active part in the 
public climate discourse. Mistra Carbon Exit and its 
researchers have been mentioned in over 50 media 
appearances. 

We have also been successful in publishing opinion 
pieces in major Swedish newspapers:

 z ”Lokalt miljöarbete ge stora effekter även globalt”. 
Opinion piece, DN, Lars Zetterberg and Svante 
Axelsson.

 z ”Sverige kan bli klimatomställningens stora 
vinnare”. Opinion piece, Ny Teknik, Lars 
Zetterberg and Filip Johnsson.

 z ”Ingen minskning av fossil energi – trots 
storsatsning på förnybart”. Opinion piece, DN, 
Filip Johnsson, Johan Rootzén.

 z ”Utsläppshandeln reformeras”, Opinion piece, 
SvD, Lars Zetterberg.

 z ”Sveriges klimatpolitik och mål bör breddas” 
Opinion piece, SvD, Lars Zetterberg, Jessica 
Henryson.

The programme web site has regularly posted news 
and publications. A full-scale version of the website 
is available in both English and Swedish. 

In 2018, the programme has published four 
newsletters. 

Key Scientific Achievements

Key Administrative Results

Key Meetings, Seminars and International Scientific Conferences

Key Communication and Media Exposure

Summary of Key Deliverables 
at Program Level in 2018
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MANAGEMENT GROUP

PARTICIPANTSPROGRAMME BOARD

Lars Zetterberg, Programme director,  
IVL Swedish Environmental Research Institute
Filip Johnsson, Chalmers University of Technology
Magnus Hennlock,  
IVL Swedish Environmental Research Institute
Daniel Johansson,  
Chalmers University of Technology
Anna Kadefors, Royal Institute of Technology (KTH)
Lovisa Källmark,  
IVL Swedish Environmental Research Institute
Åsa Löfgren, University of Gothenburg
Jan Pettersson,  
Gotenburg Centre for Sustainable Development
Victoria Wibeck, Linköping University
Sonia Yeh, Chalmers University of Technology
Mathias Gustavsson and Kerstin Kristoferson,  
IVL Swedish Environmental Research Institute  
(until Dec 2018)

The programme is managed according to  
the following structure:

Academic partners
IVL Swedish Environmental Research Institute
Chalmers University of Technology
University of Gothenburg
Linköping University
Royal Institute of Technology (KTH)
Resources for the Future (RFF)
The German Institute for Economic Research 
(DIW Berlin)
Centre for European Policy Studies (CEPS)

Non-academic partners
A-betong
Cementa
Danske bank
Energiforsk
Fores
Fortum
Göteborg Energi
JM
NCC
Outokumpu
Peab
Region Västra Götaland 
Sacramento Metropolitan Air Quality management
Skanska
Stena Metall
Swedish Environmental Protection Agency 
Swedish Transport Administration
The Haga Initiative
Thomas Betong
Uppsala klimatprotokoll
Voestalpine
Volvo Cars
Volvo CE

Peter Nygårds (Chairman)
Birgitta Resvik, Fortum
Erik Eriksson, Formas
Stefan Nyström,  
Swedish Environmental Protection Agency 
Anna Denell, Vasakronan
Kristina Sundin Jonsson,  
Skellefteå municipality (from 2019)

Organisation of the Programme Contact 

WORK PACKAGE 1:  
DEFINING TRANSFORMATIVE PATHWAYS
Sonia Yeh,  
Chalmers University of Technology,  
sonia.yeh@chalmers.se 

WORK PACKAGE 2:  
TECHNOLOGY ASSESSMENT  
ALONG SUPPLY CHAINS
Filip Johnsson,  
Chalmers University of Technology,  
filip.johnsson@chalmers.se 

WORK PACKAGE 3:  
CHANGING MARKET INSTITUTIONS AND 
BEHAVIOURS TOWARDS SWEDISH LEADERSHIP
Magnus Hennlock,  
IVL Swedish Environmental Research Institute, 
magnus.hennlock@ivl.se 

WORK PACKAGE 4:  
POLICIES AND GOVERNANCE
Åsa Löfgren,  
University of Gothenburg,  
asa.lofgren@economics.gu.se 

WORK PACKAGE 5:  
INTEGRATION  
AND SUSTAINABILITY ASSESSMENT
Lars Zetterberg,  
IVL Swedish Environmental Research Institute,  
lars.zetterberg@ivl.se

Filip Johnsson,  
Chalmers University of Technology,  
filip.johnsson@chalmers.se

CASE STUDY:  
ENERGY CARRIERS
Lisa Göransson,  
Chalmers University of Technology,  
lisa.goransson@chalmers.se

CASE STUDY:  
BUILDINGS AND  
TRANSPORTATION INFRASTRUCTURE
Johan Rootzén,  
Chalmers University of Technology,  
johan.rootzen@chalmers.se

CASE STUDY:  
TRANSPORTATION
Daniel Johansson,  
Chalmers University of Technology,  
daniel.johansson@chalmers.se 

CASE STUDY:  
LOCAL ARENAS
Anders Roth,  
IVL Swedish Environmental Research Institute, 
anders.roth@ivl.se (until Dec 2018) 

PROGRAMME MANAGER
Lars Zetterberg,  
IVL Swedish Environmental Research Institute,  
lars.zetterberg@ivl.se

VICE PROGRAMME MANAGER
Filip Johnsson,  
Chalmers University of Technology,  
filip.johnsson@chalmers.se

PROGRAMME ASSISTANT 
Lovisa Källmark,  
IVL Swedish Environmental Research Institute,  
lovisa.kallmark@ivl.se

PRESS
Helena Larsson,  
IVL Swedish Environmental Research Institute, 
helena.larsson@ivl.se

WEBSITE
www.mistracarbonexit.com
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