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Budget (201912-202311) Outcome (201912-202012)

Mistra 47.0 MSEK 12,68 MSEK

Academic partners 8.56 MSEK 1,86 MSEK

Non-academic partners 21.0 MSEK 5,06 MSEK

Total 76.56 MSEK 19.6 MSEK

Mistra REES financing, 4 years (201912-202312)

Mistra REES

The Mistra REES research program is a col-
laboration between leading academic environ-
ments, industrial companies and societal ac-
tors with the aim of creating knowledge about 
more resource-efficient and effective solutions 
(REES) based on a circular economy. The re-
search has been ongoing since 2015, and be-

hind the initiative is a consortium of three 
universities – Linköping University, Lund Uni-
versity and Chalmers – as well as a number of 
small and large companies. Since December 
2019, the research program’s focus has been ex-
panded to also include financial analysis and 
business economics aspects of the circular shift.
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In 2020, for the first time in decades, we were 
hit by a pandemic that quickly spread around 
the world. The pandemic had a major impact 
on our lives, and measures to reduce the spread 
disrupted many common ways of acting and 
operating. We were quickly forced to rethink 
and find other ways, in many cases more re-
source-efficient and smart. 

At the same time, the climate and resource 
challenge became even clearer. It is obvious 
that we cannot continue with current mod-
els of how we produce and consume. Many of 
the world’s major economies have now set tar-
gets for becoming climate-neutral by the mid-
dle of the century. We cannot succeed with the 
old, linear way of thinking about resource use. 
If we take advantage of the good experiences 
from the past year and realise that it is possi-
ble to think new and change old habits, it can 
be a push forward towards a more sustaina-
ble society.

All this makes Mistra REES even more impor-
tant and in the midst of the important issues 
of our time as we look ahead to the coming 
years. We can learn from good examples, some 
of which perhaps got a boost during the coro-
na crisis, and explore, systematize, and spread 
so that the way out of the crisis will not be a 

way back to what was, but towards a more sus-
tainable future. 

Mistra REES explores concrete strategies that 
can make companies more competitive and 
resilient in the future while delivering change 
to fill those big visions with content based on 
high-quality multidisciplinary research. The re-
search carried out in Mistra REES presents op-
portunities and practical solutions for a way out 
of the current crisis towards an exciting and 
more sustainable future.

Sustainability has become a high-priority topic 
on many agendas. Since successful change can 
only occur through cooperation between dif-
ferent stakeholders, it is gratifying that the in-
terest in gaining knowledge and help from Mis-
tra REES is high among companies and social 
actors. Nevertheless, Mistra REES must con-
tinue its efforts to dis-
seminate knowledge to 
reach companies and 
policy makers at all 
levels, both national-
ly and internationally.

A year of pandemic, challenges, and opportunities

Ola Alterå,  
Chairman of the 
Board
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The butterfly effect is the idea that small things, 
ideas, and events can have non-linear impacts 
on a complex system, e.g., on today’s society, 
mainly based on linear economy thinking. 

The circular economy is often illustrated with 
the so-called butterfly diagram; however, on a 
higher level, it is really like a butterfly. It is an 
idea of an economic system aimed at eliminat-
ing waste and the continual use of resources. An 
idea crafted in order to make an impact in real 
life and that is connected to economic thinking 
and at the same time enables a more sustaina-
ble development.

It is like a butterfly, crafted by a few people with 
a vision to make a real impact on society. A but-
terfly that, especially since the Ellen MacAr-
thur Foundation’s report in 2013, has become 
a world-recognized, rapidly growing phenom-
enon that has managed to impact and cause nu-
merous and increasingly important real-world 
effects in our society. This is an idea that is now 
at the top of agendas all around the world, e.g., 
within the EU and its companies. 

It is not an understatement that 2020 was a 
strange and challenging year due to another 
“butterfly” that hit the world, a tragic one that 
affected us all – the Covid 19 virus. However, 
without neglecting the very tragic loss of lives 
and economic difficulties, this year of deep crises 
also showed some new chances for the future. 

In order to tackle the situation, we managed 
to unite and develop our society in unbelieva-
ble time. Society managed to adapt to the situa-
tion, e.g., develop vaccines at a record-breaking 
pace and change our way of traveling and work. 
We transformed our society and way of living 
at a speed that has never been seen before. We 
adapted in ways that just one year earlier, many 
would have thought was not possible. 

Huge resources were mobilized via, e.g., states 
and companies to support the covid situation. 
Even though this most likely was not enough, 
it showed that – to borrow former president 
Barack Obama’s slogan – Yes, we can! We can 
change our society. If we can change our soci-

ety because of the Covid 19, what can we then 
not do to meet the even greater threats caused 
by climate change, resource challenges and the 
need for a more sustainable development? 

Even though last year’s focus was mainly on 
Covid, much focus was also on the climate is-
sues that became even more visible, such as 
the EU’s strategy for a circular economy and 
the United Nations Sustainable Development 
Goals (SDGs) for 2030. In last year’s annual re-
port, I stated that 2019 was the year when our 
program’s focus became mainstream, was on 
almost everyone’s lips and minds, and reached 
into the executive levels of companies, organiza-
tions and governments, due to, e.g., Greta Thun-
berg’s “Skolstejk for klimatet” and the Europe-
an Green Deal for the European Union (EU). 

At the beginning of 2020, I was afraid that this 
focus would decline, but happily, it has not. 
On the contrary, many issues have seen con-
tinuous interest during Covid, and there is a 
great opportunity to restart all of society in a 
more sustainable way. The number of compa-
nies that want to move towards more effective, 
resource-efficient and circular business models 
has, in fact, continued to increase during the 
year. 

It is in the rapid and dynamic context described 
above that Mistra REES is evolving and contrib-
uting. We want to support the restart of society 
and companies and help them in their endeavor 
to turn environmental challenges into business 
opportunities. Our starting point remains: to 
identify what is effective – that is, “do the right 
things”, and then focus on spending resources to 
do these effectively, or rather, “do things right”.

We want, and we hope 
that you want to join 
us in our endeavor to 
contribute to the Cir-
cular Economy Butter-
fly effect!

The Butterfly Effect!

Mattias Lindahl,  
Mistra REES  
Programme Director
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2020 – An eventful year, even in the circular economy

2020 was a different year in a number of differ-
ent ways. At the same time as the corona pan-
demic dominated news reporting and public 
debate, interest in the great future issues of our 
time, such as climate, environment and biodi-
versity, also increased. It is, therefore, natural 
that the world’s politicians seem to agree that 
economic reconstruction policy should be used 
to increase our efforts towards the transition to 
carbon-neutral societies.

The pandemic had significant consequences for 
almost all parts of society. In addition to the 
need for adjustment and adaptations in every-
day life, the corona crisis also quickly had sig-
nificant effects on the world economy.

Not least, shutdowns of societies and nation-
al borders quickly had consequences for the 
global manufacturing industry when fragile de-
pendencies became apparent and endangered 
value chains collapsed. The state of emergency 
in the world economy became an eye-opener 
for many companies that suddenly had a clear 
incentive to review their supply chains and 
business models to better cope with external 
stresses. Better utilization of existing resources 
and new innovative alternatives to just-in-time 
and wear and tear are not only climate-smart; 
they can also lead to improved profitability and 
resilience.

Despite the pandemic, the climate issue has 
been in focus during the past year. The EU has 
adopted new, more stringent climate targets 
and presented a number of new proposals to 
realize the goal of climate neutrality by 2050. 
In particular, there is more focus on reducing 
production and consumption-based emissions 
as well as policy measures for better manage-
ment of existing resources.

Many politicians have also opened their eyes to 
issues related to the circular economy and re-
source efficiency. In November, the EU adopt-
ed a new action plan to increase the pace of the 
transition to a more circular economy. Through 
new legislation and new instruments, the Eu-
ropean Commission intends to create a more 
resource-efficient and circular society to pro-
mote the EU’s international competitiveness.

The EU’s forthcoming sustainability taxono-
my will be an important tool for shifting the 
financial system in a more sustainable direction 
while facilitating the financing of major climate 
and environmental projects. A special part of 
the taxonomy will focus on the shift towards a 
more circular economy – a detailed proposal on 
this is expected to be ready in the coming year.

Also, at the global level, interest in issues re-
lated to the circular economy is increasing. Of 
the UN’s seventeen goals for global develop-
ment, no less than seven have a direct link to 
resource efficiency and circularity. Among oth-
er things, the issue received a great deal of at-
tention during the World Economic Forum 
in Davos (WEF), which already in 2017 set 
up a special cooperation platform to increase 
the pace of change (PACE). According to the 
WEF’s calculations, the transition to a circu-
lar economy would lead to a socio-econom-
ic gain of $4.5 trillion. However, there is still 
some way to go – today, only 8.6 percent of the 
world economy is estimated to be circular. Mis-
tra REES has a clear ambition to drive and facil-
itate the transition through research, business 
collaborations and active dialogue with politi-
cians and other decision-makers.
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A strong research team

Linköping 
University Chalmers Lund 
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Highlights from 2020

 � IVA annual 100 list – Mistra REES was on 
the IVA annual 100 list with research projects 
that have the potential to create benefits in the 
foreseeable future. For more than 100 years, the 
Royal Swedish Academy of Engineering Scienc-
es (IVA) has been a meeting place for Sweden’s 
future. It builds bridges between the business 
community, public sector, academia and po-
litical sphere. In 2020, Mistra REES was se-
lected to be on IVA’s 100 list with the theme 
“From knowledge to sustainable competitive-
ness”. IVA’s aim with the list is to highlight 
the 100 most relevant current research pro-
jects with the potential to create benefits, e.g., 
through industrial commercialization, business 
and method development or social impact. By 
building bridges between the research world 
and business community, IVA want to give re-
search with the potential to change the world a 
greater opportunity to be translated into actu-
al benefit. During the year, the program direc-
tor was invited by IVA to record a movie about 
a sustainable restart after the Corona pandem-
ic; it can be viewed here: youtu.be/PnyJu1UR1go

 � The IS4CE 2020 Circular Economy Con-
ference was digitally hosted by Linköping 
University from the 6-7th of July. Mistra REES 
helped to organize and manage the event. 
Several Mistra REES researchers contribut-
ed to the program, and among the speakers 
were Anders Wijkman (now linked to Mistra 
REES via Linköping University), Elinor Kruse, 
Teknikföretagen, and James Lundström from 
Volvo Cars. The conference has so far had al-
most 30,000 visitors from 62 different coun-
tries. Parts of the conference were streamed live 
on YouTube. In 2022, we will once again organ-
ize the conference together with the Interna-
tional Society for Circular Economy. 

Below are some selected highlights, results and activities from 2020. Enjoy!
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 � Stockholm School of Economics Alum-
ni Meeting – On the 28th of August, I had a 
two-hour-long presentation about resource-ef-
fective and efficient solutions based on circu-
lar economy thinking at an event organized by 
40 MBA alumni from the Stockholm School 
of Economics. The day’s theme was sustaina-
ble business models, and the MBA alumni were 
from a number of prominent Swedish compa-
nies and organizations, all of them with quite 
senior positions within those organizations. 

 � Expert panels – During the year, research-
ers from Mistra REES have become members 
of several expert panels related to Mistra REES 
research, as shown in the examples in the ta-
ble below. This is a very good opportunity for 
Mistra REES to implement research results and 
make an important impact on society. Below 
are three examples of expert groups:

•	Circular design principles – This expert 
group is linked to the Delegation for Circu-
lar Economy, of which Tomohiko Sakao and 
Mattias Lindahl are members. 

•	Definitions and measurability – This ex-
pert group is a part of the government’s stra-
tegic collaboration program for Näringslivets 
klimatomställning. The aim is to, at an over-
all level, come up with proposals to the gov-
ernment of what they need to do in order to 
push forward the transition to climate-neu-
tral businesses. Mattias Lindahl is a member 
of this group.

•	The Strategic Advisory Body on Environ-
ment (SABE) – Since the spring of 2020, 
Mattias Lindahl has been involved in SABE 
and the Joint Group on Circular Economy 
(JG-CE). The purpose of this Joint Group is 
to provide advice and coordinate CEN and 
CENELEC’s standardization activities relat-
ed to the circular economy. 

Organization / Activity
Mistra REES 
researchers involved

Circular Economy and 
EcoDesign related IEC and 
ISO standards

Erik Sundin, Tomohiko 
Sakao, Mattias Lindahl

Government assignment 
on producer responsibility 

Carl Dalhammar

Strategic Advisory Body on 
Environment (SABE) Topic 
Group CE

Mattias Lindahl
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Swedish Competition 
Authority’s Council for 
Research Issues

Carl Dalhammar

The Governing Plastic 
Network

Carl Dalhammar

The Government’s strategic 
collaboration program for 
“Näringslivets klimatom-
ställning” – Definitions and 
measurability

Mattias Lindahl

The National Agency for 
Public Procurement’s trans-
parency council

Mattias Lindahl

The Swedish Agency for 
Growth Policy Analysis

Maria Ljungren

The Swedish Delegation 
for Circular Economy – 
members of several expert 
groups

Carl Dalhammar, Maria 
Ljungren, Mattias Lindahl, 
Tomohiko Sakao

 � Influencing the EU’s Circular Economy 
Action Plan – On the 11th of March, the Eu-
ropean Commission published the plan, and 
Mistra REES researchers had an opportunity 
to influence some part of it, and that is a very 
great feeling and an achievement for Mistra 
REES. We did that, e.g., through several meet-
ings in the beginning of the year. Carl Dalham-
mar, e.g., was in Brussels from 19-21 February. 
He attended a workshop on the SMART pro-
ject on the 19th of February that dealt with in-
ter alia sustainable finance and the new Circu-
lar Action Plan, and the European Commission 
presented some ideas for the new action plan. 

From 20-21 February, he met with staff at the 
European Consumer Organisation (BEUC), the 
European Environmental Bureau (EEB), and 
Electrolux to discuss the upcoming CE action 
plan and future cooperation related to inter alia 
eco-design and other policies. Mattias Lindahl 
participated, via Mistra’s contacts, in a meeting 
with Commissioner Timmerman’s Cabinet re-
garding the circular economy and product pol-
icy in the Berlaymont building on the 20th of 
February, and the meeting was coordinated by 
the Institute for European Environmental Pol-
icy (IEEP). 

 � A new ISO standard about the circular 
economy (TC 323 Circular Economy Stand-
ards) – Researchers from Mistra REES are 
heavily involved in the rapid and fast-moving 
development of the standard, which will con-
sist of several parts. During 2020, and especial-
ly during the fall, there has been a lot of pro-
gress, and we have managed to build in a lot 
of findings from our research program. Matti-
as Lindahl has, e.g., been heavily involved and 
co-managed, with a person from Brazil, the 
drafting team that are responsible for the defi-
nition of the circular economy concept, circu-
lar economy principles, and related terms and 
definitions. Despite being active in the draft-
ing work on an international level, we have 
also been active with several Mistra REES re-
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searchers in the national SIS mirror committee, 
chaired by Mattias Lindahl. We see this work 
as an excellent way to implement our research 
findings and to disseminate them to a broad-
er audience, one that will buy and implement 
those standards. The work was intense during 
2020 and will be even more so during 2021.

 � Using AI for finding resource-efficient 
and effective solutions – During the year, 
we have run a project, together with our part-
ner Peltarion, about how to utilize AI in or-
der to understand and analyse written text. 
The identified problem is that much knowl-
edge is “hidden” in natural language, e.g., 
books, databases and other written sources, 
and it is hard and time-consuming to access 
this “knowledge and data” in an effective and 
efficient manner with traditional methods. Fur-
thermore, our brains are not built to sort this 
vast amount of data, and an additional obsta-
cle is that we, as humans, tend to get locked 
into our already-existing patterns when ana-
lyzing something – e.g., we see what we want 
to see. This, in combination, prevents us from 
finding new, more resource-efficient and effec-
tive solutions. Therefore, the goal of this project 
has been to leverage state-of-the-art AI mod-
els to better understand the natural language 
text documents, and we have used more than 
20,000 articles from the Journal of Cleaner Pro-

duction as lab material for this. The project has 
developed state-of-the-art methods for analys-
ing and understanding text, e.g., new models 
for extracting and systemizing data to get better 
overviews, e.g., on a time scale. This will help in 
developing resource-efficient and effective solu-
tions. It will enable the development of better 
solutions based on already existing knowledge 
and help to see patterns, solutions, and emerg-
ing topics that we today don’t see, and not least 
how they relate to each other. We are now us-
ing this method to develop better LCC meth-
ods that can be used to analyse resource-effi-
cient and effective solutions. 

 � Dissertations
Four more PhD theses have been published and 
defended, mainly based on the work in Phase 1:

Julia Nussholz (Lund) defended her PhD the-
sis on the 6th of March, 2020, entitled Circu-
lar Business Model Design: Business Oppor-
tunities from Retaining Value of Products and 
Materials. 

•	This thesis focuses on how companies can 
devise “circular” business models (CBM) to 
capitalise on such opportunities, focusing on 
CBMs that retain value embedded in prod-
ucts and materials. Based on pioneering com-
panies that have devised CBMs for value re-
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tention, the thesis examines what value their 
business model creates for the environment, 
business, society, and customers and how 
value is created. The thesis also explores how 
tools to help practitioners integrate circularity 
into their business models can be developed 
and improved. A key finding is that CBMs 
for value retention have significant potential 
to reduce environmental impact, may have a 
promising business case, could generate em-
ployment, and could produce additional cus-
tomer value. However, value is not created by 
default. The thesis can be found here! 

Leonidas Milios (Lund) defended his PhD the-
sis on the 23rd of April, 2020. Due to the cur-
rent COVID-19 issues, the defence was an on-
line event.

•	 The overarching aim of this research is to 
identify gaps in the current EU policy land-
scape relating to utilisation of material re-
sources and to investigate appropriate policy 
interventions. The research uses an inter-
disciplinary methodology with case stud-
ies of Swedish firms adopting circular busi-
ness models. A “bottom-up” approach is 
applied, with business input forming the ba-
sis of a proposed policy framework for ma-
terial resource efficiency. Eight distinct poli-
cy measures constitute the core of the policy 

framework, bundled together in a resource ef-
ficiency policy package: eco-design rules for 
product durability, repairability and recycla-
bility; product standards for repairability and 
standards for secondary raw materials; circu-
larity criteria in public procurement; quality 
labelling for reused products; a national reuse 
target; funding measures for capacity, technol-
ogy and innovation development in recycling 
and reuse value chains; support for resource 
and information exchange platforms; and a 
ban on the incineration of recyclable waste. 
The thesis can be found here! 

Abhijna Neramballi (Linköping) defended his 
licentiate on the 28th of April with the title “Un-
derstanding and Supporting Product Service 
System Designing: Preliminary Insights and 
Support for Designing Resource-Efficient and 
Effective Solutions.

•	This licentiate thesis aims to establish the ba-
sis for scientifically understanding and sup-
porting the cognitive processes involved in 
the conceptual design of resource-efficient 
and effective product-service systems (PSSs). 
The research carried out is transdisciplinary 
in nature and includes both prescriptive and 
descriptive studies. The thesis can be found here!
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Support for the conceptual design stage of 
effective and resource-efficient offerings: A 
pragmatic and cross-disciplinary approach 
– On the 8th of December 2020, Sergio Bram-
bila-Macias defended his thesis 

Support for the conceptual 
design stage of effective and 
resource-efficient offerings

A pragmatic and cross-disciplinary approach

Sergio A. Brambila-Macias

Linköping Studies in Science and Technology
Dissertation No. 2098

•	This thesis’ focus is on supporting early de-
sign activities of what is often called the con-
ceptual design stage with the objective to pro-
vide effective and resource-efficient offerings. 
Its main message is that support could be ex-
panded from methods and tools to include 
knowledge and skills needed by design practi-
tioners, the users of support. The flow of sup-
port from academia to industry could also be 
reinforced in a two-way flow through a prag-
matic and cross-disciplinary approach to first 
and foremost address design practitioners’ 
needs. The thesis can be found here!

 � Outreach and communication activities
•	Action plans for resource efficiency and the 

circular economy – Since 2018, IVA has run 
the Resource Efficiency and Circular Econ-
omy project, with the aim to develop action 
plans for increased resource efficiency and 
circularity, to create an arena for value chains 
and different perspectives from politics, busi-
ness and the research world, and to meet and 
provide new input for decision-makers in the 
field. During this process, Mistra REES has 

constantly provided the project with input 
and materials. Mattias Lindahl has also read, 
and several times commented on, all of their 
resulting reports, a quite extensive job. On 
the 16th of January, during a full-day event 
in Stockholm, they held a results dissemina-
tion seminar. Their five reports about mobil-
ity, premises, food, textile, and plastic were 
presented. After the presentation of each re-
port, they invited politicians from all parties 
in the Swedish parliament to provide their re-
flections on the provided conclusions and pol-
icy recommendations. Mistra REES was men-
tioned several times during the presentations, 
and one of the politicians even used one of the 
Mistra REES examples! 

•	Hearing on Swedish research policy – On 
the 23rd of January, IVA, together with the 
Ministry of Education, organized a hearing 
and a seminar regarding this topic. The Min-
ister for Higher Education and Research, Mat-
ilda Ernkrans, participated. Besides a short 
presentation from IVA, the Royal Swedish 
Academy of Sciences, the Royal Forest and 
Agricultural Academy, Mistra, Riksbankens 
Anniversary Fund, the foundation for Stra-
tegic Research, and the KK Foundation gave 
presentations, along with three companies. 
This was followed by an open discussion. It 
was once again interesting to note how Mis-
tra REES is a central part of the main focus; 
in fact, several presentations were related to 
us and our research. 

•	The new Swedish CE roadmap – On the 
28th of January, Carl Dalhamamr joined a 
high-level meeting at the Swedish Govern-
ment about the new Swedish CE roadmap. 
The meeting started with a presentation by 
the Swedish Minister of Environment. Carl 
provided some input, most notably that the 
target year 2030 is unrealistic.

•	Recycling Day 2020 – On the 30th of January 
in Stockholm, Mattias was invited as one of 
the main speakers along with, e.g., Jan-Olof 
Jacke, CEO of Swedish Enterprise, Svante 
Axelsson, Fossil-free Sweden, Erik Wastes-
son, Ragn Sells and Ibrahim Baylan, Minis-
ter of Industry. This event also had a moder-
ated panel discussion about “What must the 
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policy do for Sweden to become fossil-free 
and circular in 2045?” Participating parlia-
ment politicians were Jens Holm (V), Mar-
lene Burwick (S), Louise Meijer (M) and He-
lena Gellerman (L).

•	Meeting at Teknikföretagen, 4th of March 
2020 – Teknikföretagen, several of their 
member companies (including several REES 
partners) and Carl Dalhammar and Mattias 
Lindahl participated in the meeting. Several 
Mistra REES companies presented interest-
ing business practices of relevance for Mistra 
REES, including new developments in func-
tional sales. Carl Dalhammar sent out a policy 
brief before the meeting, and at the meeting, 
he presented the policy research from Mis-
tra REES Phase 1, as well as some ideas for 
further cooperation in Mistra REES Phase 2. 
This was followed by a discussion on how to 
best proceed, including discussions about the 
possible development of a scenario for the cir-
cular economy in the Swedish manufactur-
ing industry and the potential for creating a 
roadmap to reach that scenario. 

 � In media
•	P3 Dystopia – Mattias Lindahl has, togeth-

er with program directors from other Mis-
tra programs, participated in this pod episode 
about “A world that drowns in garbage” (In 
Swedish). The background is a report from 
the World Bank 2018, where it is stated that 
the amount of garbage in the world is pre-
dicted to increase dramatically by 2050. At 
the same time, large parts of the world al-
ready lack the capacity to handle the rub-
bish. What if we do not get a handle on this 
now? P3 Dystopia is investigating the glob-
al waste crisis, the dangers and the conse-
quences of the waste society and why plastics 
may create an eradication wave in the seas. 
Download the episode here.

•	Article in SvD Näringsliv “Raseri mot Sonos: 
’Ställ högre krav’” https://www.svd.se/raseri-mot-
sonos-stall-hogre-krav (25th of January 2020).

Short videos
•	During the year, we have created several short 

videos about Mistra REES and its research. 
The intended audience is, for example, exist-
ing and new partners, see, e.g.:
Johannes Matschewsky 
– youtu.be/8QWbu2KeSF4

Marianna Lena Kambanou 
– youtu.be/uMmdM5B1tSg

Mattias Lindahl 
– youtu.be/PnyJu1UR1go

Tomohiko Sakao 
 – youtu.be/kgJGELNPoqo

Examples of published scientific papers
•	For a list of publications, see 

www.mistrarees.se
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Progress in the projects

REES Design Supports 
at a Company Level
The project’s focus is on the co-creation of 
knowledge with Swedish manufacturing com-
panies moving towards a circular economy 
so that their transitions become smoother in 
terms of the design of products/services and 
business models. These transitions are intrin-
sically complex, involving different levels of so-
ciety (designers, companies, policy makers and 
end users). The work is conducted as trans-dis-
ciplinary research and creates knowledge be-
yond existing disciplines such as engineering 
design, management, and business. Not the 
least, it requires the committed involvement of 
companies, and 2020 was a very challenging 
year for them due to the COVID 19 situation 
with, e.g., the resulting uncertainties, lay-offs, 
travel and visit restrictions, and lock-downs. 
Despite this and the resulting hindrances, this 
project, the largest one within Mistra REES, 
managed to deliver many valuable results. 

Various design supports were published and 
helped REES companies to effectively address 
the challenges by adapting their design proce-
dures and business models through extending 
existing methods such as Failure Mode and Ef-
fect Analysis (FMEA), Quality Function De-
ployment (QFD), Design Structure Matrix, 
Business Model Canvas, System Dynamics, and 
Life Cycle Assessment. The companies that col-
laborated with the researchers found the out-
comes highly relevant and useful for their dai-
ly business, while the outcomes contributed to 
the scientific body of knowledge in the litera-
ture. Also, a design support for REES apply-
ing big data analytics (a kind of artificial in-
telligence) was published by consolidating the 
scientific state of the art: we see a high poten-
tial to apply big data analytics to design for re-
source-efficient and effective solutions. 

Further, the increasing importance of getting 
the appropriate knowledge to carry out REES 
design rather than just using available design 
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supports was highlighted in our publication. 
In relation to this, a framework was developed 
to scientifically analyse designers’ activities at a 
micro level (i.e., their cognitive activities) using 
a widely-used research method called protocol 
analysis: this framework enables us to systemat-
ically analyse and assess designers’ knowledge 
used in design sessions. 

Despite the challenges presented by 2020, com-
panies’ interest in and focus on the issues that 
Mistra REES offers them have not decreased, 
but the opposite. We, therefore, look forward 
with confidence to a promising 2021 where we 
will be able to ramp up our work even more 
and have physical interactions.

Policy and Laws Affecting 
REES in Companies
This project seeks to identify what policies, pol-
icy packages and laws affect different types of 
resource-efficient and effective solutions, iden-
tify interrelations between policies, and gain a 
deeper understanding of the interrelations be-
tween business models, business practice, prod-
uct and service design, and policy drivers. The 
ambition is to provide a deeper understand-
ing of the relations between actors and markets 
regarding resource flows, look at potential re-
sources and policies and laws that affect the re-
source flows; elaborate on new policies, exam-
ine the potential for Swedish industrial policy 
to examine cases where Sweden could take the 
lead, and prioritize which policy interventions 
are of highest relevance.

Even though 2020 was a turbulent year and not 
like any we have experienced before, those in-
volved in this smallest project within Mistra 
REES, Carl Dalhammar and Leonidas Mili-
os, have managed to achieve numerous things. 
In April, Leonidas defended his PhD disser-
tation, and due to the current COVID issues, 
his defense was an online event. After his de-
fence, he was hired as a post-doc (in an open 
announcement) to support the work in Mistra 
REES Phase 2. 

Regarding research, several articles were pub-
lished, covering topics such as how various cir-
cular economy policies are in conflict with each 
other, the potential for circular economy solu-
tions in the concrete industry, quality labels for 
re-used products, re-use of white goods, recent 
developments related to the circular economy 
and consumer law in Sweden, and the re-use 
potential in Swedish recycling centers. Sever-
al master’s theses related to Mistra REES top-
ics were also published in 2020. 

When it comes to the impact of our research, 
we are quite happy, e.g., with the rapidly in-
creasing number of citations for the papers; for 
instance, Leonidas’ article on a policy frame-
work for the circular economy has over 100 
citations (in Google Scholar). Further, the 
research also continues to gain attention in re-
ports related to EU policy developments;  see, 
e.g., the following: click here. 

Even though last year and the start of this one 
have been heavily influenced by the COVID19 
situation, we do not see any decline in the inter-
est of policy-related issues connected with Mis-
tra REES, and we do see forward for an even 
more intensive and productive 2021.

Environmental and Financial 
Assessment of REES
This project consists of two parts, described 
below.

Environmental Issues
The transition to Resource-Efficient and Ef-
fective Solutions is expected to increase re-
source availability and reduce environmental 
impacts such as climate change, but research 
shows that these benefits may vary. A crucial 
task for our research is to provide support to 
companies and public policy makers so that 
they can develop resource-efficient and effec-
tive solutions with high potential and imple-
ment them in ways that realize these poten-
tials. Among examples to avoid are long and 
inefficient transports in reuse, repair and re-
manufacturing solutions and long-lived re-
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source-intensive products that are premature-
ly discarded. Through case studies, syntheses 
of research findings and application and devel-
opment of life cycle assessment (LCA), materi-
al flow analysis and criticality assessment, such 
support is developed. 

Among the main contributions in 2020 are two 
successfully defended doctoral theses. One in-
vestigates the opportunities of resource-ef-
ficient and effective solutions to reduce the 
risks for long-term depletion and short-term 
scarcity of metals. Another focuses on devel-
oping support for the design of resource-effi-
cient and effective solutions, departing from a 
set of product characteristics such as if a prod-
uct is a durable or a consumable, if it uses en-
ergy (or other inputs) during use, if it tends to 
be discarded before being worn out or not, and 
if design guidelines are developed and turned 
into a design tool. 

During the year, research was initiated to re-
view product-level circularity indicators. In 
a critical review, more than 30 indicators are 
mapped and then applied for comparing sev-
en resource-efficient and effective solutions 
with their conventional base case. Early con-
clusions are that the indicators are substan-
tially different in terms of what they focus on, 
what they communicate, their methodologi-
cal approach, which life cycle phases they in-
clude, and whether they incorporate additional 
data like function, time, or resource type. De-
pending on the aim of the assessment, a careful 
choice of indicators should be made.

Financial Issues
The financial performance perspective of circu-
lar business models, such as resource-efficient 
and effective solutions, is an emerging research 
area (new to Mistra REES Phase 2), where fi-
nancial performance and method development 
will continue to be important tasks for facilitat-
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ing the transition to resource-efficient and ef-
fective solutions. This project contributes to fill-
ing gaps identified by previous research as well 
as provides insights, tools and methods to ena-
ble companies in their transition to resource-ef-
ficient and effective solutions, i.e., closing the 
idea-action gap. This includes: the identifi-
cation of changes in activities, processes and 
cost structures; the identification of changes in 
cash flows and risks; the development of meth-
ods for analysing the financial performance of 
CBMs; and a comparison of the financial per-
formance of traditional offerings and the new 
circular offerings.

Since this a new part of Mistra REES, the num-
ber of published results is low but will increase 
during the years to come. Josefine Rasmussen 
successfully defended her doctoral thesis called 
“Management control for sustainability – Ac-
tivities and procedures for energy management 
in industrial companies” in January, and that 
thesis is an important foundation for the fu-
ture work with the project. Furthermore, a pre-
liminary model for the financial assessment of 
functional sales and remanufacturing was pre-
sented at a digital Mistra REES Phase 2 inter-
nal conference. 

Three master’s theses, all graded with “passed 
with distinction” (VG), were successfully pre-
sented and defended in June: “Financial gov-
ernance in a circular business model - a bal-
ancing act? A multiple case study in SMEs”; 
“Calculation for function sales”; and “Capabili-
ty Perspective on Circular Business Models Im-
plementation From Capability Deployment to 
Value Creation and Capture”. These theses in-
volved several of our Mistra REES partners, 
namely, Alimak Group, ABB, Polyplank and 
BrightEco.

Looking forward
During 2021 we will intensify the interactions 
with the part of the Mistra REES program that 
deals with REES Design Supports at a Com-
pany Level, and we look forward to present-
ing some of those results in next year’s annu-
al report. 
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Partner engagement

ABB – a global technology 
giant in the middle of 
the circular shift
Circularity and resource efficiency are the 
core of ABB’s sustainability work. ABB’s con-
cept ABB Ability, which with the help of digi-
tal solutions for automation and electrification, 
makes it possible to plan and implement ser-
vice and maintenance to increase performance 
and efficiency. Switching from linear to circular 
economy is important for ABB. Through ABB 
Ability, the value of materials, resources and 
products can be maintained. If modern tech-
nology is a prerequisite for success in a circu-
lar economy, then cooperation is another. This 
is where Mistra REES comes into the picture.

By optimizing service and maintenance, it is 
possible to extend the life of products. Digiti-
zation provides enormous opportunities to in-
crease the pace of the circular transition jour-
ney.

“I have had the great pleasure of following Mis-
tra REES closely, and I am very impressed by 
the results. It is encouraging to see how com-
panies in the various projects can apply the re-
search findings in their daily operations, and 
at the same time, I see how we business part-
ners can contribute with our experience and 
expert knowledge. The synergies are simply a 
win-win,” says Lena Westerholm, sustainabili-
ty manager at ABB.

ABB’s long-term vision is to eliminate all un-
necessary waste of resources through smarter 
product design, better methods and a circulari-
ty thinking that permeates the entire business – 
from the drawing board all the way to the end 
user. We see ourselves as part of the circular 
shift where, in addition to employees, we want 
to engage customers, subcontractors as well as 
other actors in the surrounding community.

The research helps us to lift our eyes, under-
stand the context and see how we can be part 
of the solution. In addition, Mistra REES gives 
us academic weight and helps us evaluate and 
refine our processes, methods and products.
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Alimak Group increases focus 
on the circular economy 
and resource efficiency
As an international company with 2,400 em-
ployees, production in eight countries and sales 
in more than 100 countries, Alimak Group 
takes its environmental responsibility very se-
riously. Resource-efficient production is one 
of the Group’s mottos. By ensuring an efficient 
and responsible use of raw materials, energy, 
water and chemicals, Alimak Group focuses on 
reducing the production’s environmental im-
pact in the long term.

In recent years, Alimak Group’s production 
facilities have invested in a number of re-
source-saving measures such as new equipment 
for laser cutting, time-controlled furnaces in 
the painting workshop, transition to low-en-
ergy lamps and other measures that lead to re-
duced energy consumption.

The company’s products contribute directly to 
global energy and climate change by provid-
ing high-quality safety products and solutions 
for wind turbines.

Now the company is raising its ambitions to see 
how it can contribute to a more resource-effi-
cient society. Within the Group, several pro-
jects are underway to reduce greenhouse gas 

emissions. Mistra REES works closely with Al-
imak Group in several of these initiatives as a 
source of inspiration and knowledge.

Charlotte Brogren, technology manager at Al-
imak Group, says that the collaboration makes 
them wiser, more inspired and challenged – 
something that in the long run will make us 
better.

“Mistra REES is a role model when it comes to 
finding forms of collaboration for operations 
and academia. It is important to create con-
tact surfaces between theory and practice so 
that not only is the knowledge front moved for-
ward, but that this knowledge is also imple-
mented in practice”.
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EPIROC - A circular 
economy needs metals
In a circular economy, resources are used effi-
ciently, but to get there, society will need more 
metals. Metals are the key to the forthcoming 
climate and energy transition. The expansion 
of renewable energy has resulted in increased 
competition for both niche and base metals. 
Modern electric cars are four times as cop-
per-intensive as ordinary passenger cars. Dur-
ing the next ten-year period, demand for cop-
per will increase by nine million tonnes. The 
solution to the equation is in the mines.

Important metals are becoming a scarce com-
modity. To meet the needs of the world, we 
need to discover and extract more metal re-
sources. More mining projects require more ef-
ficient equipment. Epiroc will play a key role in 
the super cycle we face.

Mining can be associated with major environ-
mental risks. Extraction of important base met-
als must go hand in hand with the new, stricter 
environmental goals. Epiroc is at the forefront 
of new generation equipment. An electric bat-
tery-powered machine park means savings on 
maintenance, ventilation and cooling. Epiroc of-
fers equipment such as drilling rigs, rock excava-
tion and construction equipment and tools for 
above-ground and underground applications.

The circular economy is a step in Epiroc’s sus-
tainability journey. In addition to a transition 
to electrified vehicles where battery capacity is 
sold as a function, the Epiroc Marketplace was 
launched in 2018 in the USA to market used 
equipment. In 2019, the market for used equip-
ment grew by 28.8%, which Epiroc sees as a 
sign that a business model with more sustain-
able elements is exactly right in time. Another 
example is the Sustainable Underground Min-
ing partnership that Epiroc is involved in to-
gether with, e.g., LKAB. The project aims to set 
a new world standard for sustainable mining 
at great depths. Epiroc was involved in the EU 
Sustainable Intelligent Mining Systems (SIMS), 
which was completed in 2020 – with the vision 
of creating a long-term impact on how to test 
and demonstrate new technology and solutions 
for the mining industry.

“Through our participation in Mistra REES, we 
can together build knowledge on how we can 
make our solutions even more sustainable and 
circular, both from a business model and de-
sign point of view. Together we can help make 
the world more circular and sustainable.” / Lina 
Jorheden Operations Manager - Rocvolt
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Husqvarna - From 
wheelbarrow to the 
circular economy
With 330 years of innovation, Husqvarna can 
deliver forest, lawn, and garden products for 
professional users. The company brings to-
gether high performance and user-friendli-
ness so that customers can get the job done in 
an efficient way. Husqvarna has been award-
ed as one of the world’s most sustainable com-
panies – and sustainability work is part of the 
Group’s DNA.

Husqvarna has been involved in Mistra REES 
since the start of Phase 2. Participating in the 
consortium was a fantastic opportunity as is-
sues related to resource efficiency and the cir-
cular economy are increasingly taking place in 
its sustainability strategy.

“The circular economy is a central part of our 
sustainability strategy. Resource efficiency is 
monitored and permeates both the production 
process, and the finished products.” / Stigbjörn 
Juhojuntti, project manager

Stigbjörn Juhojuntti, project manager with a fo-
cus on sustainability issues, says that Husqvar-
na has done a lot to reduce the consumption 
of materials. Among other things, the compa-

ny has a program to reduce its product pack-
aging, both from a consumption and transport 
point of view.

A concrete result of the collaboration between 
Mistra REES and Husqvarna is the pioneering 
recycling project that is ongoing within the 
Group. The collaboration means, among oth-
er things, that Husqvarna can test resource ef-
ficiency theories and evaluate how they work 
in practice, and at the same time, share its ex-
periences from the business.

“While we in the business world constantly 
have our ear to the ground through dialogue 
between customers and users, the researchers at 
Mistra REES have other opportunities to make 
the in-depth and long-term analyzes needed to 
renew, improve and strengthen the industry.” / 
Stigbjörn Juhojuntti, project manager
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Polyplank - the key to the 
circular constrution of society
The way forward after the corona pandemic 
is a modern, green and digital transformation 
throughout Europe. Environmentally friend-
ly building materials are the key to green com-
munity building. As part of the socio-economic 
recovery after the corona crisis, the Europe-
an Commission has launched the initiative 
“A wave of renovation for Europé” – adapt-
ing our buildings to the environment, creating 
jobs and improving lives. The aim is to mini-
mize the construction sector’s energy use and 
greenhouse gas emissions while stimulating the 
economy through job creation and a better liv-
ing environment.

In the construction of a house, building ma-
terials account for more than 80% of carbon 
dioxide emissions. It is, therefore, clear that 
the issue of climate-smart building materials 
will become increasingly important in the fu-
ture. Here, Polyplank has a key role. Polyplank 
manufactures recyclable products from recy-
cled plastic and waste wood fibers. Through a 
unique manufacturing process, the generat-
ed composite material gets the best properties 
from two worlds to realize the shift towards 

a circular economy. In 2004, Polyplank began 
manufacturing various applications for the real 
estate sector, such as recycling houses and bi-
cycle sheds.

Being a collaboration partner within Mistra 
REES makes it possible to both collect and dis-
seminate best practice. Polyplank has been part 
of the program from the start and has benefited 
greatly from the collaboration. As it is a small 
company without the opportunity to conduct 
its own research, the collaboration in Mistra 
REES provides a good opportunity to get ac-
ademic contact, says Annika Fernlund Chair-
man of the Board. In addition, it is an enor-
mous strength that Mistra REES provides the 
opportunity to exchange experiences with the 
other partners. Another added value is that it 
can help Swedish companies reach new mar-
kets that have less maturity in circularity via, 
e.g., international research institutes.

“It is very rewarding to be a part of the Mistra 
REES collaboration. At the same time as we 
can contribute with practical experience from 
our daily operations, we can benefit from the 
latest research findings from the researchers at 
Mistra REES. ” /Annika Fernlund Chairman 
of the Board
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The Association of 
Swedish Engineering 
(Teknikföretagen) – circular 
investments in the future
The Swedish technology industry’s companies 
are responsible for the solutions that tackle the 
great challenges of our time. Teknikföretagen 
is the main representative of Swedish industry. 
The organization brings together 4,200 Swedish 
companies, which together account for a third 
of Sweden’s total exports. The mission is to give 
companies the best possible competitiveness. 
By being part of Mistra REES, Teknikföreta-
gen contributes to strengthening the members’ 
competitiveness and ability to innovate.

Elinor Kruse, Director Environment and Cir-
cular Economy at Teknikföretagen, says “Mis-
tra REES gives us and our member companies 
the opportunity to be at the forefront in terms 
of circularity and resource efficiency. By partic-
ipating in research and taking part in projects, 
our companies can develop world-class servic-
es and goods and give our companies tools to 
solve many of the challenges of our time while 
creating growth and prosperity in Sweden”.

Teknikföretagen sees Mistra REES as an impor-
tant research program that connects the manu-
facturing industry with leading researchers in 
sustainability and the circular economy. This 
is important because the industry has the op-
portunity to recruit well-trained engineers 
who participate in the work of adapting sus-
tainability to different parts of the companies. It 
strengthens companies with development and 
manufacturing in Sweden that this “center of 
excellence” is available.

“Through Mistra REES, companies gain access 
to relevant studies related to resource-efficient 
manufacturing. It gives companies the oppor-
tunity to apply these research findings to their 
own manufacturing, which means that compa-
nies can get started with the change process-
es they want to implement,” says Elinor Kruse.

Mistra REES is a guarantor of strengthening 
Swedish industrial and engineering art in an 
increasingly fierce international competition. 
By publishing scientific articles in Mistra REES, 
companies can be sure that the results are rele-
vant, scientifically correct and at the forefront 
of international affairs.
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