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Involved units

(School, Department & Division Heads are listed in parentheses).
e Schools: Architecture& Built environment (Assoc Prof. Muriel Beser Hugosson, Dean)
e Departments:

Architecture (Prof. Katja Tollmar Grillner)

Civil & Architectural Engineering (Dr. Annika Gram)

Philosophy & History (Assoc. Prof. Sabine Hohler)

Real Estate & Construction Management (Dr. Ina-Lill Soderberg)

Sustainable Development, Environmental Science & Engineering (SEED) (Assoc. Prof. Maria
Malmstrom)

Urban Planning & Environment (Assoc. Prof. Maria Hakansson)

AN Sl S

o

e Divisions:

1a Architecture (Prof. Katja Grillner)
1b Architectural Lighting Design (Mr Per Fransson)

2a Building Materials (Prof. Magnus Wilinder)

2b Concrete Structures (Prof. Anders Ansell)

2c¢ Constructional Engineering & Design (Dr. Annika Gram)
2d Soil & Rock Mechanics (Prof. Stefan Larsson)

2e Structural Engineering & Bridges (Prof. Raid Karoumi)
of Sustainable Buildings (Prof. Folke Bjork)

2g Transport Planning (Assoc. Prof. Erik Jenelius)
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3a History of Science, Technology & Science (Assoc. Prof. Sabine Hohler)
3b Philosophy (Prof. John Cantwell)

4a Real Estate Business& Financial Systems (Dr. Andreas Fili)

4b Real Estate Economics & Finance (Dr. Abukar Warsame)

4c¢ Geodesy & Satellite Positioning (Assoc. Prof. Milan Horemuz)

4d Construction & Facilitates Management (Prof. Tina Karrbom Gustavsson)
4e Real Estate Planning & Land Law (Prof. Peter Ekback)

5a Sustainable Assessment & Management (Dr. Ulrika Gunnarsson Ostling)
5b Strategic Sustainability Studies (Assoc. Prof. Maria Malmstréom)

5¢ Water & Environmental Engineering (Assoc. Prof. Maria Malmstrom)

5d Resources, Energy & Infrastructure (Prof. Anders Wérman)

6a Geoinformatics (Prof. Yifang Ban)

6b Transport & System Analysis (Prof. Anders Karlstrom)
6¢ Urban & Regional Studies (Assoc. Prof. Maria Hakansson)
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Part A: Introduction of panel

Description of the research field of the departments included in the research panel

The overall vision of the School of Architecture & Built Environment (ABE) is to develop sustainable
solutions to societal challenges. This applies to education as well as to research and in collaboration
with society. Within research, the goal is state-of-the-art research but also research that is visible and
makes a difference. This means, among other things, that the school is working systematically with the
global sustainability goals and ultimately to increase its ranking. To accomplish this, the school
collaborate both nationally and internationally.

Panel 1 consists of the six departments included in the School of Architecture & Built Environment. The
School’s research covers a very wide field of science including architecture, economics, engineering,
humanities, natural sciences, and social sciences. None of the other four KTH schools can show such a
variety in research areas. The ABE School has a tight co-operation with the surrounding sector of
architecture, construction and built environment.

Due to the large width in the ABE School’s research field, it is impossible to describe it in a few lines in
this introduction. Instead, the reader is referred to the following six Department reports. However,
there are also things that unify the various Departments, e.g., sustainability, digitalization, selection of
research projects, and co-operation with a number of stakeholders in the society and business.

Almost all of the ABE Schoool’s on-going research projects are devoted to sustainability in one or
another aspect. Among the Division names above, you will find Sustainable Buildings, Sustainable
Assessment & Management and Strategic Sustainability Studies but research on sustainability is not
limited to these Divisions, it is the opposite. As stated above, most of our research is applied research
and we try to solve problems in the area of built environment. Both companies, organizations and
authorities focus on sustainability and, consequently, we are researching sustainability problems. Large
funding agencies, e.g., Swedish Energy Agency (Energimyndigheten), Swedish Research Council for
Sustainable Development (Formas), and Sweden’s Innovation Agency (Vinnova) include always
sustainability aspects in their calls. Examples of sustainability aspects could be more environmental
friendly construction materials, improved durability and prolonged service life of buildings and civil
engineering structures, recycling and reuse, LCA, resource management, improved processes and
management, water in a number of aspects, and sustainable cities including both societal, economic
and institutional aspects.

Digitalization is important for the construction and build environment sector and is also included in a
number of on-going projects. Terms as Artificial Intelligence, Building Information Modelling, Digital
Twins, Machine Learning, and Structural Health Monitoring are objects of research in a number of
projects. The pandemic has forced us to major changes in our way of teaching at both basic and
advanced level but also how to run, lead and co-operate in research projects. The past 12 months with
Zoom lectures, meetings, seminars, workshops, conferences and even doctor’s defences have made
everyone familiar with new ways of working. This may also affect our way of conducting research and
disseminating research results in the post-pandemic era to come.

A vast majority of the ABE School’s research projects are performed in close co-operation with the
surrounding society. The free faculty money is limited and it is hardly possible to run a research project
solely on faculty money. Consequently, we need to apply research money from various research
agencies. A large amount of governmental research money are devoted to so called Strategic Innovation
Programs (SIP). Three important ones are Smart Build Environment, InfraSweden 2030 and Viable
Cities. They have all in common, that the project needs to be run in co-operation with other research
environment(s) and that 50 % of the funding ought to come from other sources. Also other research
sponsors, e.g., Swedish Transport Administration (Trafikverket), require co-funding. Most researchers
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and teachers at the ABE have close connection with people in the surrounding society but the current
research financing situation makes the co-operation even closer and more important.

Finally, it can be stated that none of the other KTH Schools have such a high number of researchers
and teachers taking an active part in the public debate and participates with their expertise in
government investigations (remisser) and other parts of our society's decision-making process.

Description of the self-evaluation process for the research panel

The real work with the self-evaluation started in February 20-21, 2020, with a two-day workshop in
Nisbypark, 15 km north of Stockholm. The workshop participants consisted of the Dean and Deputy
Dean of the School, the Department Heads, and a couple of other people working with the self-
evaluation process at Department levels. The workshop was devoted towards SWOT analysis, impact
cases, biometric and other data and how to interpret them, and the process itself.

The various Departments have worked in different ways. Most ones have organized workshops to
develop the SWOT analysis. Teachers and researchers have been encouraged to participate and share
their experiences and views. Draft reports have been circulated among the same teachers and
researchers.

The pandemic resulted in a closedown of the entire process with an execution in form of an internal
KTH evaluation week in August 2020. The self-evaluation process restarted in the beginning of 2021
with a new two-day workshop (this time on Zoom) on February 11-12. This workshop focused on three
items: (i) case studies, (ii) peer review of draft reports, and (iii) early planning the Experts’ visiting
week in August 23-27, 2021.

After this workshop, the self-evaluation has continued at Department level. The report has been
reviewed twice, first by the co-ordinator and then by KTH’s RAE team. Consequently, this version is the
third one.

During 2020, Prof. Mats Wilhelmsson acted as RAE coordinator of the ABE RAE process. He was
replaced by Prof. Johan Silfwerbrand in the beginning of 2021.

Identified research panel synergies

As described in the first section of this introduction, the field of the ABE School’s research is very wide.
This is not limited to subjects but also research methods. The similarities, that despite this exist, have
also been described in the same section. By working more closely together, an increasing number of
research projects have involved people from two or more Departments, but there is a potential to
increase the co-operation across the Departments.

The efforts to reduce climate change and contribute to different aspects of sustainability are important
drivers in our research and education. In recent years, an increasing interest has been given adaptation.
Here, fruitful discussions have been initiated to develop a new KTH centre addressing adaptation to
climate change. Researchers from at least four of the ABE Departments have taken active roles in the
creation of such a centre.
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Part B: Report for each department

Department of Architecture

Self-evaluation

Head of Department and main-editor: Prof. Katja Grillner
Co-editor: Dr. Frida Rosenberg

Included divisions:
Architecture
Lighting Design

Research area profiles:
Architectural Design, Technology and Representation
Architectural Theory, History and Critical Studies
Urban Design and Urban Theory

This report has been written by Head of Department Katja Grillner with editing support by Frida Rosenberg. All members of
the Department Research Council have been actively involved in the process since January 2020 and have also contributed
directly with edited input to different sections. All staff have been invited to open research meetings where aspects of the
strategic analysis, SWOT and the research profile divisions have been discussed. All staff have contributed through surveys
with input on recent research output.
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Department of Architecture

1. Overall analysis and conclusion; strengths and development areas

a. Limited SWOT-analysis

Strengths Weaknesses
1. Prominent faculty with high quality research and good | 1. Difficult to secure long-term funding towards basic
international standing. research and PhD-student positions.
2. Highly developed discourse — strong sense of societal | 2. Research communication need to improve through
relevance and aspiration towards renewal of ideas. coordination and strategic direction to increase
= | 3. Research environment - collaborative and generous external visibility and accessibilty.
e academic culture. 3. Low rate of peer-review journal publications.
§ 4. Widespread international and national networks. Current emphasis on high quality peer-review
&9 5. Strong international research publications. book-chapters, monographs and edited volumes.
6. High quality production of PhD-theses. 4. Research collaborations with architectural design
7. Inrecent years, improved uptake of research grants practices and professional organisations need to be
for societal impact and innovation. strengthened.
8. Strong foundation in research towards gender 5. Need to strengthen research-based faculty and
equality, diversity and inclusion. supervisory capacity in architecture technology.
1. On-going transition towards greater stability and 1. Structural imbalance with 25% research / 75%
clarity in strategic leadership and organisation education - overlap and integration need to
2. Collaboration across research profiles and research improve.
c groups is enabled by a department organisation 2. Limited administrative support restricting efficient
:g without academic administrative sub-divisions. project handling.
8 3. Regular cross-departmental seminars presenting 3. Staffing and recruitment processes for externally
g current research on PhD- and senior levels. funded research projects are slow and inflexible.
D | 4. Physical environment (after relocation in 2015): social | 4. Physical environment (after relocation 2015
®) areas in the workplace and on campus have improved and 2019): Current facilities offer only open
the sense of research community and increased landscape office setting. The lack of
collaborations. differentiated spaces for research project teams
and individual work spaces is challenging.

Development areas:

- Organisation and administration — continue to improve structure and strategic research
leadership (dept.-level) and research project support (dept.-, school- and central KTH-levels)

- Funding — improve strategic efforts to secure funding for basic research and for PhD-positions
(including increased industry research collaboration)

- Education - integrate research into and develop research output from educational settings, for
example design-based research integrated in 2nd cycle studio teaching.

- Facilities — improve and adapt physical work-place to better suit differentiated needs.

- Dissemination - improve research publication strategy and external research communication

b. Summary statement on contributions of department on impact, infrastructure and sustainable
development

The department’s activities in research and education have strong impact through interactions and
collaborations with both public and private sector actors in the built environment sector and through
the extremely high number of staff sharing their time between teaching and design practice. Outreach
activities involve participation in and arrangement of workshops, seminars, exhibitions as well as co-
production of publications and reports. (See sections 2d and 6). Technical infrastructure needed for
research are, apart from IT-support for remote access, data-handling and storage solutions, the existing
modelling workshop and digital fabrication lab as well as the planned lighting design lab. (See section
3e). The majority of research projects (80%) carried out at the department have a direct or indirect
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relation to sustainable development as articulated through the UN STG’s. Placed centrally in
STG#11 Sustainable cities and communities our research engages strongly in sustainability issues
with a particular emphasis on social questions relating also to STG’s #3,5,10 (good health, gender
equality, reduced inequalities) and STG’s #9, 12, 13 (industry, innovation, infrastructure;
responsible production and consumption, climate action). (See section 6c¢).

2. Research profile
a. General information of the department

The Department of Architecture at KTH pursues education and research in architecture and urban
design. It is one of four schools in Sweden educating architects. The department has ca 550 students in
basic and advanced levels of education. It runs a five year professional program in architecture (3 yr
B.Arch.+ 2 yr M.Arch.); a 2 yr M.Sc. in Architecture; a 1 yr M.Sc in Lighting Design. It shares the
responsibility within ABE for the cross-departmental 2 yr M.Sc. in Sustainable Urban Planning and
Design. On a doctorate level the department runs two PhD-programs: Architecture and Art, Technology
and Design. There are currently 25 active PhD-students in both programs. The gender balance (w/m)
among PhD-students were in 2020 70/30 and among teaching and research staff 50/50. In 2020 the
annual budget totalled at 98 million SEK with a balance between research and education of 25 to 75 %.

In 2020 the department had 105 members of staff of which 65 were part-time. 26 long term staff have a
research degree (PhD) and/or is currently engaged as project leaders in research projects (see fig. 1).

Arch. Design, Technology and Arch. Theory, History and Critical Urban Design and Urban Theory
Representation Studies

Prof. Thordis Arrhenius Prof. Katja Grillner Prof. Ann Legeby

Prof. Ulrika Karlsson Prof. Helena Mattsson Adj. Prof. Bjorn Hellstrom (50%)
Assoc. prof. Ute Besenecker Prof. Héléne Frichot (20% until 21-  Assoc. Prof. Catharina Gabrielsson
Assoc. prof. Erik Stenberg 06, KTH faculty 2011-2019) Assoc. Prof. Meike Schalk

Res. Christina Bodin-Danielsson Assoc. Prof. Anders Bergstrom Res. Daniel Koch

(20%) Assoc. Prof. Jennifer Mack Res. Alexander Stahle (50%)
Res. Pablo Miranda Res. Victor Edman Lecturer Bojan Boric

Res. Oliver Tessman (20%) Lecturer Brady Burroughs Lecturer Hanna Erixon (60%)
Lecturer Per Fransson Lecturer Sepideh Karami (50%)*

Lecturer Frida Rosenberg Lecturer Christina Pech (50%) *Currently on leave for post-doc

Fig. 1 Current long-term members of staff with research degree (PhD) and/or project leaders for active research projects
(post-docs not included). Research profile differentiation in this figure does not reflect formal staff or economy divisions but
is an indication of principal research focus and background.

b. Central research questions and themes

Introduction and department overview

The core of research activities at the department are within architecture and urban design which is also
the main focus of this report. The research environment is as such rather compact with around 26 long-
term staff engaged in, or with formal qualifications for, research, and around 20 staff engaged for
limited time as PhD-students, post-docs or research engineers. The formal staff organisation of the
department does not reflect academic subject divisions or research groups and there is in general a
strong cross-departmental research culture. Three research areas have recently been introduced as new
sub-divisions within the PhD-program in architecture, a condensation from previously five sub-
divisions:

- Architectural Design, Technology and Representation

- Architectural Theory, History and Critical Studies

- Urban Design and Urban Theory
These are not staff or economic divisions but rather strategic, curricular and communicative frames for
research education, practices and projects at the department. In this report research outcomes will be
presented through these three profile areas. There are however important overlaps where for example
crucial development of critical design research methodologies, as well as critical and historical case
studies take place and involve collaborations across and in between the three research areas.
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In addition to Architecture, the department has since 2014 hosted a PhD-program in Art, Technology
and Design (the KTD-programme) which is the result of a collaboration between KTH and Konstfack.
While the PhD-program itself is scheduled to close once all current students have been examined
(around 2025), KTH is since 2019 developing a new integrated research environment in art, technology
and design with the centre formation of NAVET. Hosted by the media technology department at the
EECS-school, and in collaboration with three art universities (Konstfack, Stockholm University of the
Arts, and Royal College of Music), a new research platform is developing where the architecture
department and the KTD-programme is very actively involved. There is among the architecture faculty,
across the three profile areas, a high level of expertise in arts- and designbased research methods and
practices applied to both architecture research and a broader arts- and design field.

The division of Lighting Design moved to the department in 2017 and is currently expanding its
research activities significantly. Its research activities are presented below within Architectural Design,
Technology and Representation.

Research development in architecture and urban design: summary overview

Over the past decade the quality and visibility of research produced at the department have developed
strongly and reinforced its high international standing. A number of significant research grants
together with sustained efforts by faculty, researchers and doctoral students, as well as successful
faculty recruitments, have contributed to this positive development. Research within urban design,
critical studies and architectural history and theory have made the department internationally
recognized in relation to research on spatial configuration and urban segregation, contemporary
history of architecture in the welfare state, feminist and gender studies in architecture, and critical
design research methodologies. The latter concerning in particular an internationally leading position
in developing explorative and norm-breaking forms of academic writing. Architectural design and
technology have also shown a strong international development of research into digital fabrication and
production, and with the integration of the division of Lighting Design and through recent faculty
recruitment, there is currently a significant development of funded research in this area. A developing
research area is also housing — production, design, regulations and policy-matters.

c. Contributions to the advancement of the state of the art within the research fields of the department

Research area: Architectural Design, Technology and Representation

Architectural Design, Technology and Representation (ADTR), produces, develops and
communicates knowledge in the field of architecture with a specific focus on method and
materialisation. The research and education topics include architectural design, architectural
technology, architectural representation, architectural sustainability, lighting design, and related
architectural theories. Research practices combine different methodologies and approaches,
including architectural theory and practice, artistic research, research-by-design, case study
research and innovation. Activities span between research, teaching and practice, contributing to
the following fields of research and development: design processes, critical theory, sustainability
and re-use, architectural lighting, digital methodologies and fabrication, architectural
experimentation and media.

The research field critically and practically engages and researches practices, opportunities and
limitations related to several different topics. These include, for example, technology,
sustainability and structural systems of architecture, such as urban housing, and the architect's
role in the construction of the built environment, including processes of participation. Other topic
areas of research are computational architecture and design, including developing literacy and
new design languages related to digital fabrication, new means of building and automation, and
the economic and social aspects of manufacturing processes, as well as techniques of architectural
representation and design media, with their histories, theories and material translations, coding
and information. Also, across architectural design, theory and history there is a strong profile
studying the relation between architecture, museum, and the curatorial aspects of preservation,
as well as the role of the architectural exhibition in the reception of modern architecture in
Scandinavia. More recently, lighting design has been integrated into this research field
investigating topics related to how architecture and light affect the perception, behavior,
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performance, experience, satisfaction and well-being in different built environments and
contexts. The medium of light is explored as an agent for visual and visceral experience of spatial
environments in architecture and urban design.

Examples of current research output from Architectural Design, Technology and Representation is
presented below in Fig.6, publications a, h, i, j

Research area: Architectural Theory, History and Critical Studies

Architectural Theory, History and Critical Studies (ATHC), produces, develops and communicates
knowledge in the field of architecture from a cultural-historical and socially critical perspective. The
research methods are interdisciplinary and relate to a broader field of humanities and artistic research
practices, as well as to technology and social sciences. The theory and history of architecture and the
built environment is studied as an historical process where contemporary conditions are contextualised
as part of a longer development, and deepens the understanding of architecture as a spatial, aesthetic
and social practice. In critical studies architecture is studied as profession, discipline and cultural
expression, including effects of different ideological systems and power structures on architecture, as
well as how architecture reproduces or counteracts such systems or structures in different contexts.

In theory and history research the focus is on 20t century and the recent pasts of architecture, nature
and landscape. It is internationally recognized for its development of research on the role of
architecture in the dismantlement of the welfare state and the role of architecture in the dismantlement
and neoliberalisation of the welfare state, and on social change and the built environment, effects of
migration, standardization and difference. Another important strand concerns the history of the
architectural profession and relations between education, research and deisgn practice. Across history
and theory and architectural design research the department has particular strengths also in museum
architectures of the 2oth century, architecture exhibitions and historiography in relation to built
heritage and preservation. Research carried out in critical studies has gained an international
reputation for its experimental approach to the relay between architectural practice and theory, and its
prominent position in feminist and intersectional architectural criticism. Key-studies involve
architectural interpretation and enactment through feminist, queer and performative events and
explorations, experimentation with critical fictions and/or ficto-criticism in architecture,
transdisciplinary approaches to the relationship between architecture and philosophy, creative
approaches to writing about architecture and landscape and participatory and dialogical approaches to
site mapping and place production.

Examples of current research output from Architectural Theory, History and Critical Studies is
presented below in Fig.6, publications a, b, ¢, d, j.

Research area: Urban Design and Urban Theory

Urban Design and Urban Theory (UDUT) are complex fields, bridging between theory and practice,
entwining societal processes and forces with professional concerns that are combined and made
manifest in the built environment. It incorporates critical, norm-breaking and imaginative ways of
dealing with conflicting interests, norms and ideals. Architectural research in urban design and urban
theory generates new knowledge on cities by combining practice and theory, in relation to
interconnected and multi-scalar processes of change concerning social, cultural, political, economical,
and ecological aspects. It is currently developing along three strands: 1) Architecture and urban
design in conjunction with feminist theory and practice, political philosophy, gender studies,
intersectionality studies and questions of equality, diversity and inclusion, including studies of
public space related to democracy, power and agency, including historical studies of the recent
past, collective and participatory action and design-based research and critical assessments of
spatial production and aestethics. 2) Spatial configuration studies interrelated to cultural, social,
economic, ecological, and political phenomena, including relations to segregation, unequal living
conditions, power and gentrification. Developments include modeling and software prototyping
for morphological analysis, data-collection, -structuring and -analysis, as well as for design work.
3) Studies of and active engagement in urban development processes, including models for
governance, management, inclusive tools for citizen participation, as well as critical studies of
relations between urban form and planning processes.
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Current research includes speculative and future oriented studies that advance new solutions and
approaches to contemporary situations, but that is also able to challenge the underlying assumptions
and ideals that posit ‘the City’ as the answer to our current and future environmental challenges as well
as our future urbanities. A concrete and urgent challenge is the need to broadly reinforce competence
responding to the fast escalation of housing developments in urban areas in Sweden, and counter risks
of long-term negative effects such as poorer housing standard, segregation, misunderstood role, effect
and potential of dense developments, and negative climate and environmental impacts.

Examples of current research output from Urban Design and Urban Theory is presented below in Fig.6,
publications a, b, ¢, e, fand g.

d. Quality and quantity of contributions to the body of scientific knowledge

Publications Architecture 2012-2019

Architecture
The bibliometric output presented in the first diagram are Publications in DiVA, fractional counts
gathered from the Diva database to which staff report their Number of

fractionalized publications

publications manually. The diagram shows only journal 5

publications and conference papers. In both categories there
seem to be a decreasing trend.

The publication pattern at the department of architecture can
be studied by searching Diva in this same period including all
registered kinds of publications.

On average per year 2012-2019 the department published:

10

16,25 journal articles

17,25 book chapters

22 conference papers

2 books (monographs and dissertations)

1,4 edited volumes (books or thematic journal issues)

Limiting the search to 2017-2019 to assess the decreasing 0

trend one can see that the average number of book chapters 2012 208 2014 2015 2016 20177 2018 2019
per year have increased to 20,3 but journal articles have
decreased to 14,6. Conference papers have decreased to
12,3 per year. The average number of books remain the
same but edited volumes have increased to 2,0.

W Article, peer review
B Conference paper, peer review

Link to searches:
Architecture 2012-19 Diva
Architecture 2017-19 Diva

. Fig. 3
Fig.2 9
Architecture Architecture
Co-publication, 3-year moving average, full counts Publication impact and Journal impact, 3-year moving
average, fractionalized
% of all
publications Average
60 number
3,0
50
25
40 20
30 15
20 B 1,0
) ﬁ _ ) ]
0 II II 00
2012-2014 2013-2015 2014-2016 2015-2017 2016-2018 2017-2019 2012-2014  2013-2015 2014-2016 2015-2017 2016-2018 2017-2019
W Swedish non-univ, WoS W Swedish non-univ, Scopus W Publication impact, Wos W Publicationimpact, Scopus
¥ International, WoS International, Scopus ™ Journal impact, WoS Journal impact, Scopus
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The publication pattern from the architecture department include a higher degree of edited books,
edited journal issues and book chapters than what a conventional publication pattern in science or
engineering would show with its dominant emphasis on journal articles and/or conference papers.
PhD-dissertations are often monographs or hybrid compilations including both journal articles,
book chapters and in some cases design project presentations. Edited book volumes by academic

publishers are important venues for research dissemination in architecture internationally and
often find their way into teaching as course books and to design practitioners. Monographs are
also an important format for presenting in full depth the complex case studies that are often
pursued in architectural and urban history, theory and critical studies. Exhibitions provide
another important dissemination format for architecture research with contributions both to

exhibited material and to catalogue entries.

Selecting only ten publications from the department output over the last decade is challenging.
The limited selection intends to show the relative proliferation of publication types and contexts
and to point to strengths and future potential of different research areas. PhD-dissertations have
not been included, and many high impact publications have not been possible to include.

a) Architecture in Effect — Vol 1: Rethinking the Social in
Architecture: Making Effects - Vol 2: After Effects: Theories
and Methodologies in Architectural Research. (Eds: Vol 1: S.
Gromark, J. Mack, R. van Toorn. Vol 2: H. Frichot with G.
Sandin and B. Schwalm). Actar publisher, 2020 (2018). Staff
contributions: Co-edited by Héléne Frichot and Jennifer
Mack. With individual chapters by Thordis Arrhenius,
Anders Bergstrom, Brady Burroughs, Héléne
Frichot, Catharina Gabrielsson, Katja Grillner, Katja
Hogenboom, Sepideh Karami, Daniel Koch, Meike
Schalk, Erik Stenberg, Tijana Stevanovic, and former
Post-doc Karin Reisinger, former PhD-students Luis
Berrios Negron, Hannes Frykholm, Helen Runting
and Erik Sigge.

b) Neoliberalism on the Ground - Architecture and
Transformation from the 1960s to the Present (Eds. K.
Cupers, H. Mattsson and C. Gabrielsson). University of
Pittsburg Press, 2020. Staff contributions: Co-edited,
introductory and individual chapters by Catharina
Gabrielsson and Helena Mattsson.

¢) Feminist Futures of Spatial Practice : Materialisms,
Activisms, Dialogues, Pedagogies, Projections (Eds. M.
Schalk, T. Kristiansen, R. Maze), AADR,
Spurbuchverlag, 2017. Staff contributions: Co-edited by
Meike Schalk and with individual chapters by Brady
Burroughs, Héléne Frichot, Katja Grillner, Helena
Mattsson, Meike Schalk and former PhD student Helen
Runting.

d) The Construction of Equality — Syriac Immigration and
the Swedish City, University of Minnesota Press, 2017. Staff
contribution: Monograph publication by Jennifer Mack.

e) “Street Interaction and Social Inclusion” in Suburban
Urbanites: Suburbs and the Life of the High Street, edited by
Laura Vaughan, London: UCL Press, 2015, pp.239-262. Staff
contributions: Chapter by Ann Legeby and former staff
Meta Berghauser Pont and Lars Marcus (presently both
at Chalmers).

f) “On Architectural Space and Modes of Subjectivity:
Producing the Material Conditions for Creative-Productive
Activity” (Urban Planning3(3), 2019, pp.70-82). Staff
contribution: Article by Daniel Koch.

g) “Suburbs and Power: Configuration, Direct and Symbolic
Presence, Absence, and Power in The Swedish Suburb
Gottsunda” in: Proceedings of the 12th Space Syntax
Symposium (pp. 264-2:1-264-2:21), 2019. Beijing: Beijing
Jiaotong Univ. Staff contribution: Published conference
paper by Daniel Koch, Ann Legeby and Pablo Miranda
Carranza.

h) Design Transactions - Rethinking Information Modelling
for a New Material Age (Ed B. Sheil, M. Ramsgaard
Thomsen, et. al.). UCL Press 2020. Staff contributions:
Individual chapters by Ulrika Karlsson, Vasily Sitnikov
and Helena Westerlind.

i) Flying panels: How Concrete Panels Changed the World
(Eds. Pedro Ignacio Alonso and Hugo Palmarola). DOM
Publishers 2020 (2019). Staff contributions: Individual
chapters by Erik Stenberg and Jennifer Mack.
Exhibition contributions by Erik Stenberg, José
Hernandez Vargas, Helena Westerlind, and former PhD-
student Erik Sigge.

j) “Investigating Visual Mechanisms Underlying Scene
Brightness” in Lighting Research & Technology 49(1): 16—
32, 2017. Besenecker, Ute C., and John D. Bullough. Staff
contributions: Co-authored article by current staff member
Ute Besenecker.

* Bold is used to high-light authors/contributors that
were employed by the department at the time of
writing/producing the research outcome.

** Underline is used to highlight authors/contributors
that are currently employed at the department.

Fig 6. Selection of publications (a-j)

e. Engagement in national and international research collaboration within academia and its outcomes

National academic collaborations
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KTH Department of Architecture is an initating partner for the national collaboration between the
four schools of architecture (UMA (Umed), LTH (Lund), CTH(Gothenburg) and KTH). The four
schools have a structured collaboration through the Architecture Academy since around 2005 and
developed, with program funding from Formas (80 million SEK), two strong research
environments and a research school from 2011-2017. Since 2019 the collaboration between the
four architecture schools together with the landscape architecture school at SLU, have focused on
developing fora for strengthening societal impact. This has resulted in open meetings with policy
makers and public sector professionals to support the realisation of the national architecture
policy on designed life environments (Gestaltad livsmiljo). Further there are within research
projects many interdisciplinary collaborations with national research environments in for example
urban planning and design, sustainability studies, geography, preservation, housing research, art
and design studies, philosophy and history at Stockholm University, Gothenburg University,
University of Arts, Craft and Design, S6dertérn University, Blekinge Technical University, Lulea
Technical University, University of Gavle.

International academic collaborations

The research school ResArc continues to offer core courses for PhD-students in Architecture on
national level. KTH is currently together with Chalmers developing these collaborations on
research training in Europe through a partnership with TU Munich, ETH Zurich, UCL London and
TU Delft. These four institutions are among the absolute top-ranked architecture education and
research environments and we are very pleased that we have been able to develop close
collaborations with them in this and in a number of other on-going research projects. An
additional growing collaboration is with MIT where, in addition to the involvement in the KTH
MIT Senseable Stockholm Lab, the department now have two former PhD-students developing
post-doc research.

EU-partnerships: The Department have just recently concluded, in architecture technology, the
Marie Curie ETN Innochain in academic partnership with the Danish Academy of Arts, UCL
Bartlett, University of Stuttgart, and University of Vienna. In theory and history the department is
currently engaged in the Marie Curie ETN TACK in academic partnership with among others TU
Delft, ETH Zurich, Oslo School of Architecture, University of Antwerp and UCL London. Further a
large Horizon 2020 project Re-Create is starting in collaboration with civil and arch.engineering at
KTH including partners at TU Eindhoven, Tampere University and TU Cottbus Senftenberg. The
department is also engaged in JPI Urban Europe with two new projects, ProSHARE and
MAPURBAN, involving collaborations with among others with UCL, University of Sheffield,
Goldsmiths, University of Kassel, Freie Universitiat Berlin, Technical University of Vienna.

f. Follow up from previous evaluations

In the RAE 2012 report it was noted that our unit demonstrated “research output quality that is
internationally excellent/.../ (but not ‘world leading’).” Specific research contributions were especially
commended “the work of the space syntax design group and the architectural history and theory group
in relation to welfare state architecture and to feminist critique has become internationally renowned
and is of extremely high quality.” The unit was finally recommended to develop “a more focused and
structured research vision. A clearer strategy in terms of hierarchy of research topics and prioritizing
aims and objectives would enable the UoA to define its short-, medium- and long-term goals.”

In the first period following the RAE 2012 the majority of research activities at the department were
connected to the national strong research environments and research school funded by Formas from
2011-2017. KTH hosted the strong environment Architecture in Effect — Rethinking the social in
architecture which was concluded with the two volume publication referred to above (Fig.6, a).
Researchers from across the department were heavily involved in both the Effect environment and
the environment hosted by Chalmers — Architecture in the Making. In 2017 the two environemnts
hosted a concluding exhibition and conference MakingEffect at the Swedish Architecture and
Design Center ArkDes. The continued research development in the areas commended in RAE 2012,
spatial configuration, welfare state architecture, architecture and feminist critique have been very
successful, as can be shown by publications, conferences and successful grant capture. This
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development has been accompanied by a strong development of research into digital tools and
fabrication, housing production, sustainable urban development, and most recently lighting design.

The strong research environment organization did up until around 2016 in many ways offer the more
structured research vision and strategy for research activities at the department that was recommended
in RAE 2012. In the period after, 2016 up to the present, the department has been engaged in several
other large collaborative research projects characterized more by interdisciplinary, public sector and
industry networks (for example Decode, Shared City, Innochain, TACK, Gron Bostad, funded by
Vinnova, Mistra, Eu Marie Curie, EU Structure funds respectively). Both periods have been very
successful in terms of the department contributing to architecture research moving its positions
forward in both theory and methodology development, and engaging in more applied research for
sustainable development in our field. The latter development has also presented the department with
new challenges for the internal research organization. While the success has been largely due to
excellent efforts by individual research leaders or research teams responding to arising opportunities,
and the organization has been able to support these initiatives in growth and development, it is crucial
that the department leadership develops a greater readiness to act in strategic and coordinated ways for
research development in our field. Since January 2020 a department research council has been formed
to develop a clearer organization that is better prepared to act strategically. See further 3b and 4c.

3. Viability

a. Funding; internal and external

Research and research education accumulate to 25% of the total revenue at the department, and
education on basic and advanced levels to 75%. The balance between internal funding for research and
research education and external research grants fluctuates from year to year. It has on average been
50/50 over the last five years. Internal

funding has notably increased since Architecture

2019. Part of the increase in 2020 is Sources of research income (2012, 2016, 2020)

Support_fpr two lnternauy funded pQSt- Research income, kSEK 2012 2016 2020

doc positions (12 months) and starting \ B Govemment grants 11604 12651 16333
3 for research and

grants for new associate professors doctoralstudies

recruited since 2018. It is also an effect Total Research grants 11971 10949 7691

revenues 2020

25936

W Contract research funding 200 0 304
Other revenues 963 3476 1607
W Financial income -69 1 1

of temporary central support for our
costly educational facilities which
hamper development opportunities for
research and education.

Total revenues 24 669 27077 25936

Fig. 7. Sources of research income. The relative increase of
government grant 2020 is partially due to temporary
support for costly educational facilities.

In the period 2011-2017, the
department was engaged in the
extensive Formas programme for
strong research environment and research school in architecture theory and methodology (in total a
grant of 80 million SEK coordinated by the four schools of architecture). This allowed the department
to have several PhD-positions funded and to support additional research time for researching staff to
develop and publish new and innovative research as well as important course and curriculum
development for the PhD-programme. Over the last five years major providers of research funding have
been EU (Marie Curie Training network and structure funds), national research councils such as VR,
Formas, Vinnova, and private research foundations such as Bertil and Berit Svensson Foundation for
Lighting research, and the Arwidsson Foundation.

While funding bodies such as Vinnova and Mistra typically support co-financed projects and are based
on collaborations with other actors in society, both VR and Formas support independent research
projects for individual researchers. The funding from the Arwidsson foundation is tied to a
professorship and research program in Applied Urban Design which currently funds a professor, a
post-doc and two PhD-students. Funding from the Svensson foundation provides strategic support to
the development of lighting research and education. The collaborative aspect of research in the
intersection of societal needs, innovation design and academia has become an important factor for the
progression of our research and educational output. Co-financed research also guarantees a large
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societal network, which is important for both advancing existing research as well as improving
practice-based research.

The majority of senior research faculty and researchers are currently engaged, as part their position, in
externally funded research projects. Some areas (presently Urban Design and Architectural
Technology) are facing issues with under-capacity, i.e. more grants have been secured than what
current staffing can manage. Internal funding is mainly used to allocate time for faculty engagement in
PhD-supervision and training, in academic responsibilities for KTH as well as for the national and
international research community, and for co-financing of external grants. The majority of faculty and
researchers are further engaged in teaching on basic and advanced levels between 10-50% of their
position.

It is difficult to secure larger grants allowing for recruitment of PhD-students. This is a major challenge
since national regulations stipulates that new PhD-students need to be fully funded for 4 years of
research in employed positions. Our current externally funded PhD-positions are financed by the
Arwidsson Foundation (2), EU Marie Curie (1), Formas (1), and the Swedish Energy Agency and the
Svensson lighting foundation (1). There are 1-2 incoming PhD-students during 2021 funded by
NordForsk and the Svensson lighting foundation (1) and potentially EU Horizon 2020 (1). Out of three
current post-doc positions, two are internally funded and one is funded by the Arwidsson Foundation.

The department has in 2020 seen an upswing in new research grants supporting the development of
research in architectural design and technology, urban design, urban theory and lighting design, in
addition securing new funding sources such as the Energy Agency and NordForsk. After concluding the
Innochain Marie Curie Training network in 2020, the department is currently engaged in another
Marie Curie Training Network in architecture theory and history (TACK), and is just starting up a
Horizon 2020 project in architectural technology (ReCreate).

Summary strategic development measures:

- Improving funding towards independent theory development and critical investigations of
current conditions for architectural and urban design. This in order to ensure a continued
strong development of theories and methodologies for research and practice in architecture
and urban design. Such development is foundational for successful engagement in
interdisciplinary projects with strong societal relevance and impact.

- Strategic efforts to secure project funding which includes PhD- and post-doc-positions. This is
crucial in order to sustain and develop a vital research environment in our field. These efforts
should include reach-out to professional organisations, industry and public sector
representatives on issues such as how to finance and support practicing architects and planners
to engage in research training.

- Develop capacity and competence in grant applications among all faculty and research leaders
as well as strengthen the administrative support for research project leadership concerning in
particular economy, legal matters and staffing.

b. Academic culture

The research environment at the department has over the last ten years become increasingly rich and
vital. The pandemic situation from March 2020 has been challenging to this development in particular
as physical meetings have been highly restricted and informal encounters and discussions has greatly
decreased. On the other hand, there is a sense that attendance, curiosity and engagement in higher
seminars and meetings have increased with the on-line format. In 2020 there has been a strong
development in aquiring new grants and initiating new external collaborations.

Organisation and venues for research discussions

Our research environment is small enough to allow for many discussions to be pursued across the
different research groups and profiles. Collaborations in larger research projects and around
supervision and quality review of PhD-students’ research are important settings for cross departmental
discussions on research matters. Important structured settings for research discussions are the Friday
higher (research) seminars, open research meetings for all staff, meetings in research area groups,
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supervisor meetings, as well as the Department Research Council and PhD-program council with
appointed members.

The department research council was formed in January 2020 and consists of professors and research
leaders representing different research profiles and PhD-student representatives. The council has a
responsibility to support strategic coordination of research development at the department, identify
important shared opportunities and concerns. Preparing for this RAE has been an important defining
task for the council. One important ambition with forming the research council is to clarify
responsibilities for strategic and long-term development. The PhD-program councils works with the
operation and development of the two PhD-programs. Here important questions of research quality are
continuously raised in relation to student’s research progress, program and course developments.

Physical work environment

A great challenge to the development of academic culture in the research environment has since many
years been related to physical presence, or absence of physical presence at our campus facilities. Since
the move to the new building in 2015, some staff have found the open office landscape difficult to work
in. While an advantage to the open landscape setting since 2015 has been increasing interaction within
the department, the lack of differentiated spaces for meetings and individual or collaborative work in
the building, is experienced as limiting, even more so since all staff moved to the same floor in 2019.
The physical conditions for developing and sustaining a rich and creative physical work environment
for groups and individual researchers and PhD students need to improve. The pandemic condition has
also brought positive experiences of the opportunities offered by increased on-line interaction and co-
presence which needs to be well accounted for in future post-pandemic development of the work-place.

Coaching and mentorship

Critical for any vital research environment is that individual faculty, researchers and research students
sustain a drive for high quality research production, publishing in good journals, sharing results in
significant venues, apply for new research grants, being open to embark on new collaborations. At KTH
Architecture we have a successful track record of highly competitive faculty recruitments and all calls
for new PhD-students or post-docs attract a very large number of applicants. Our staff is both hosting
and participating to a high degree in important international and national research conferences and
seminars. There is overall a generous collaboration culture across the department and informal
mentoring goes on. All staff are invited twice a year to discuss career development and productivity
with their line manager. These talks are important opportunities to encourage individual research
productivity and contributions to a generous and supportive academic culture across the department.

Summary strategic development measures
- Keep developing and maintaining seminar and meeting structures
- Attend to future workplace organisation, both physical and virtual

- Develop awareness of (informal and formal) ways to nurture and sustain a highly productive
and generous research environment

c. Current faculty situation
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The architecture department faculty is composed of
teachers that have primarily design practice merits,
primarily architecture research merits, or both. The
majority of teachers and researchers have an
architecture degree. While the focus in this report is
on the research capacity of the faculty, the balance
and interaction between design-based knowledge and
research-based knowledge is absolutely key to a
successful and dynamic academic environment in
architecture. Currently our large design-based faculty
is primarily composed of part-time lecturers plus a
few full-time associate professors and lecturers. In
school leadership there is a balance between design-
based and research-based staff.

In 2020 the department had 105 members of staff of
which 65 were part-time. There were 25 full time
teachers and researchers. Teaching and researching
staff at the department consists mainly of professors,
associate professors and lecturers. Full time
researchers as well as PhD-students and post-docs
also contribute to teaching. Research is mainly
carried out by professors, associate professors,
researchers and research engineers, post-docs and
PhD-students. Some lecturers are also active in
research.

In total there are currently around 45 individuals engaged in research at the department. Long-term
researching staff distribute evenly across the three research areas (see Fig. 1). The research
environment currently has 3 postdocs and 15 active PhD students in architecture. Of the active PhD-
students in architecture 45% are in ATHC, 30% in UDUT and 25% in ADTR. There are recent or
incoming PhD-students in all three areas. The gender balance among long-term researching staff is
66% women. Among part-time researchers, post-doc, and PhD-students the gender balance is 75%

women.

d. Recruitment strategies

The research-based faculty at the department has over the last years through retirement and new
recruitments become largely female. With current staffing there will be a retirement period beginning
in the early 2030’s and continuing for a decade. Both gender and age factors should therefore be

considered in relation to planned recruitments.

The most immediate recruitment needs at the department are an associate professor in architecture
technology and part-time professors on design merits. The former is needed both to further develop the
strong research development in this area and to provide research-based competence to the
development of core courses in architecture technology in the architecture program. Further there is a
very strong research development in urban design and a need to strengthen teaching faculty with
research qualifications in this area. We also need to monitor the current growth of research in lighting
design and evaluate whether new assistant or associate professor level recruitments will be needed

there.

e. Infrastructure and facilities

Workshop and digital fabrication lab

The architecture school has well-equipped workshop facilities for wood- and metalwork, casting and
photography. It is primarily used in the education but is also essential to design-based research in
architectural design and technology. Since 2005 the digital workshop and fabrication lab has been built
up with CNC-milling equipment, laser-cutter, 3D-printing and a robotic arm. Current research in
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architectural design and technology is highly dependent on the digital workshop facilities and it is
critical that they can continue to develop and be maintained.

Lighting lab

Since the division moved in 2015 from Campus Haninge, with its 200+ square meters of lighting lab
facilities, to the main campus, no new lighting lab facilities have yet been established, and equipment is
currently held in storage. Since the arrival of the new associate professor in 2019, research activities in
the division are under strong development. Funding for development of the plan for new research lab
facilities have been granted. Constructing, equipping and staffing such facility requires allocation of
space and continuous financial support. First, to support the current research projects, the plan is

to accomodate space for mock-ups and testing of electrical lighting in a black-lab setting (dark room) as
well as a flexible daylight lab. Both areas will be expanded on in the future. Workshop areas for light
simulation and prototyping are also envisioned as an extension of the Architecture School’s workshop
facilities.

Specialized IT-infrastructure

In addition to the physical infrastructure outlined above the digital workshop and fabrication lab as
well as the lighting design lab and the urban design research group, needs to be connected to
specialised IT-infrastructure supporting for example VR-simulations, large scale 3D-scanning, and
advanced data storage. These are partly available elsewhere at ABE or as KTH-infrastructure.

Strategic measures to sustain and develop necessary research infrastructures

e Adequate staffing and maintenance routines are essential for the Digital Fabrication Lab.

e Funding to establish an adequate Lighting Lab is required.

e Thereis a lack of smart and safe storage solutions considering also GDPR complexities.

¢ Remote access to specialised soft-ware to facilitate off-campus field-work need to be developed

e Stronger support concerning data-protection and safe data-handling and sharing need to be
developed centrally at KTH.

4. Strategies and organization
a. Goals for development 5-10 years

In 5-10 years the department has consolidated its position as a leading European research environment
in architecture and urban design. It has further developed its design-research base through closer
interaction with education and architectural design practices. It collaborates with other leading
international environments around both research education and research projects. It offers an
attractive environment for PhD-studies and post-doc research. Essential strategic measures to take in
order to reach these goals are to continue to develop the strategic research organisation and improve
communication and publication strategies. Further to increase grant capture capacity, especially for
basic research and PhD-positions, and develop processes and routines for administrative support.

b. Congruence with university level goals

Research at the department contributes strongly to the KTH vision for research and the four core
values internationalisation, digitalisation, sustainable development and gender equality: In recent
years there has been a notable increase of applied and interdisciplinary research at the department, a
development that partially relies on the strong foundation of basic research and theory development
from the last twenty years. The research environment has a strong international position with intense
faculty interactions across the world. Research in urban design and architectural technology hold
strong positions in digitalisation being for example leading research partners in the KTH MIT
collaboration Senseable Stockholm Lab and the recently concluded Marie Curie ETN Innochain. The
research agenda is strongly driven by sustainability challenges with a strong emphasis on social
sustainabilty including for example research on spatial segregation, social inclusion and participation
in design, and critical investigations into the recent history of architecture in the welfare state. KTH
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Architecture have over the last fifteen years built up an internationally leading gender profile in
architecture teaching and research hosting for example the 2016 AHRA Architecture and Feminisms
conference which led to a number of notable international publications edited by and with
contributions from a large number of staff across the department.

c. Leadership structure and collegial structure

The department is led by the head of department with the deputy head and the management group
consisting of educational leaders and staff managers. Over the last decade the department has
developed its staff organization significantly. Ten years past the head of department had all staff
responsibilities and thus served as the closest manager for over 100 employees. Now it is divided into
10 staff groups ensuring that all staff have a responsible closest manager. The head of department is
responsible on the highest level for staffing, economy and work-environment issues. In the academic
organisation the head of department is currently responsible on the highest level for research quality
and the deputy head of department in a corresponding way for educational quality. The management
group meet once a month. Questions concerning academic quality in research and education are apart
from the management group discussed in the department research council or study council
respectively. Educational programs have program councils. All staff are invited to four faculty days in
the academic year. These are fora for information, collegial discussion and sharing of current actitivity.
In addition there are four open research meetings per year focusing on research activities and
discussions. For more information on collegial structures see 3b.

d. Strategies for high quality

High quality in the research activities of the department is importantly secured first and foremost by
individual research leaders and researchers themselves. Recruitment and staff development and
promotions are thus among the most important strategic measures for high quality, as well as
providing good administrative support for research leaders. Further strategic coordination on
department as well as research profile levels is important. While the department have a strong track
record of successful recruitments and high-quality research productivity it has experienced challenges
with both administrative support and strategic coordination.

Administrative support for HR, economy, and legal matters is organized on school level and centrally at
the university. Administrative support on department level is primarily focused on educational
administration and routine handling of invoicing, consultancy contracts, employment related data, and
archiving. Research leaders are often left to navigate themselves for support between different levels of
the KTH organization and some matters have historically been far too slow to resolve (legal matters for
example). A new initiative to coordinate support for research leaders have been taken on school level in
2020 and the situation is already improving significantly.

Since January 2020 we have formed a department research council (see 4c¢) to secure a coordinated
discussion across research profiles and strengthened capacity for strategic initiatives and responses to
external opportunities and challenges that arise.

5. Interaction between research and teaching at all three levels

Throughout the five years of education students develop their architectural design competence in
project-based studio teaching where the majority of teachers are part-time practicing architects. Within
design-studio courses students will be exposed to current research within the topics and themes that
are studied. In addition to studio courses the 1st cycle have courses in theory and history, technology,
representation, urban theory and form, and professional and disciplinary discourses. These courses are
taught and examined by teachers with research competence. In the second cycle the studio courses can
be more thematically specialized and provide more opportunity for advanced research integration. The
courses that are offered in addition to studio courses in the 2nd cycle are elective seminar courses and
at the beginning of each semester intensive orientations courses where the whole cohort of students are
exposed to a shared thematic. These courses are taught by teachers that have a specialised research
competence in relation to the given thematic and they offer excellent opportunities to involve students
actively in research pursuits. While interaction between teaching and research is increasingly well-
structured there are strong opportunities to further strengthen research with high societal impact by
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intensifying involvement in 2nd cycle design studios and courses for systematic documentation and
publication of project outcomes (see 6d).

PhD-students participate in 1st and 2nd cycle teaching in different degrees. Seminar courses offer good
opportunities for PhD-students to engage 2nd cycle students in their on-going research. They are
involved as invited lecturers or reviewers in studio teaching as well as in other courses. PhD-students
are also fully integrated in the research environment where the higher seminar series is an important
venue where current projects by both students and senior researchers are discussed.

6. Impact and engagement in society

a. Relevance of research to society at large

The architecture school has steadily developed its transdisciplinary research, with a focus on applied
research with high societal relevance in urban design, architectural design and technology, lighting
design, gender equity and inclusion. The transdisciplinary character of the research is tied to a very
dynamic faculty with a specialty in a broad spectrum of fields where collaborations are not always tied
to a subject area within the architecture school. Further, collaboration across the departments at the
ABE School has increased in recent years. Another governing factor in regards to the transdisciplinary
character of the research is the relation between teaching and research, which also in recent years has
grown stronger through an integration of researching staff in the core classes of the architecture
program. Applied research methodologies has found new and interesting formats by the development
of for example artistic research connected to applied design; historical research to current societal
challenges; empirical research to policy making; and developing theory out of design teaching.

b. Research dissemination beyond academia

The two impact cases from the department, ‘Shared City’ and ‘Feminist Futures’, provide good
examples of impact and dissemination of research beyond academia. ‘Shared City’ involves intense
direct interactions with public municipality administrations and civil servants and the provision of
educational modules for civil servants developed at the department. ‘Feminist Futures’ consists of
several sub-projects where ‘Action Archive’ most clearly goes beyond academia by involving the local
public directly in historical research and documentation processes concerning the recent past, and also
disseminating through exhibitions in both local and international contexts. An important
dissemination factor in the ‘Feminist Futures’ is also impacting the architectural education itself,
locally at KTH, but also through influence national and international settings in this respect. By
extension influencing the education impacts professional practice.

In Architectural Design and Technology the engagement in high-impact public exhibitions provide
strong further examples of dissemination beyond academia: At ArkDes in 2020 Flying Panels: How
Concrete Panels Changed the World with contributions from extensive research and documentation on
Swedish building construction systems from the record years as well as model fabrications from the
digital fabrication lab at the department. At the 16th International Architecture Exhibition - la Biennale
Architettura 2018 in Venice, Plots, Prints, Projections — Displaced, curated by and with design
contributions and catalogue essays from several current members of staff. The exhibition has since
toured three additional public exhibition venues in Sweden.

c. Sustainability and the United Nation’s sustainable development goals

The majority of research projects (80%) carried out at the department have a direct or indirect
relation to sustainable development as articulated through the UN STG’s. Architecture and urban
design is placed centrally in STG#11 Sustainable cities and communities and our research engages
strongly in sustainability issues with a particular emphasis on social questions relating then also to
STG’s #3,5,10 (good health, gender equality, reduced inequalities). Further projects also engage in
STG’s #9, 12, 13 (industry, innovation, infrastructure; responsible production and consumption,
climate action). Examples of projects: In lighting design on designing and evaluating sustainable
after-dark lighting environments (Besenecker) In architectural design and technology Gron
Bostad, EU-structure fund project supporting the housing sector industry for green renewal
(Stenberg), and Marie Curie ETN Innochain, developing digital design tools for sustainable,

22 (121)


https://www.nordforsk.org/sv/node/908
https://www.nordforsk.org/sv/node/908
https://www.gronbostadstockholm.se/
https://www.gronbostadstockholm.se/
http://innochain.net/

SELF-EVALUATION, PANEL NUMBER Date Place
2021-03-12 Stockholm

informed and materially smart design solutions (Karlsson/Sitnikov/Westerlind). In Urban Design
Shared City (described impact case)(Legeby/Koch), Mistra Sports and Outdoor, a large
interdisciplinary project on sustainable sport and recreation in society (Legeby), Equal Living
Environments, a project developing understanding of spatial accessibility for different groups in the
built environment (Koch), Decode and Duvedmodellen, two Vinnova-research projects developing
community design processes and rural community development (Hellstrom/Schalk/Legeby/Koch).
Three Formas supported research projects (Erixon, Gabrielsson, Schalk) intersect art, architecture and
urban design relating to the national architecture policy-program 'Designed living environments /
Gestaltad livsmiljo’ promoting sustainable societal development as a core value. In theory and history,
on landscape as resource in the urban periphery, recent history and current conditions (Mack).

d. Structures for increased impact

Structures for increased impact involves: a) Engagement in transdisciplinary research projects with
different stake-holders. Most externally funded research projects at the department already have
industry or public sector partners and strategically promote increased impact through workshops,
conferences and shared publications. The current funding landscape supports this development and a
strengthened research organization will improve the strategic coordination of these efforts (see section
1, 1st development area). b) Teaching and researching staff working between academia and private or
public professional practice , The majority of teachers at the department share their employment
between the university and private design practice. While a primary intention of this structure is to
secure that students meet qualified teachers with direct involvement in current industry practice, it also
means that design studio briefs are informed by current challenges in design practice and that
interaction with external actors is quite simple to achieve in the education. The educational setting
provides for external parties a highly valuable resource if there is a match between a question, problem
or challenge that needs exploring, and a pedagogical ambition as set by the education. While this
normally results in a number of smaller exhibitions or publications per year, the department could do
more to communicate these efforts and to strategically connect the identified design developments to
related design research problems. This latter point is identified as an important strategic development
area (see section 1, 3rd development area. ¢) Communication and publication strategy. While the
selection of publications under 2d shows a rich publication pattern, communication and publication
strategy is nevertheless identified as an important strategic development area for the department (see
section 1, 5th development area).

e. Impact cases

- Shared City: Spatial structure and social conditions — understanding relations
- Feminist Futures: Architecture, Gender and Social inclusion
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Department of Civil & Architectural Engineering
1. Overall analysis and conclusion; strengths and development areas
1a. Limited SWOT-analysis

The Dept. of Civil & Architectural Engineering consists of seven divisions that have individual strengths
and weaknesses. At the Dept. level, we have identified the following major strengths and weaknesses:

Strengths Weaknesses
9. Wide scientific scope in civil & 6. Too few cross-disciplinary
architectural engineering collaborations
5 10. Strong and intensive co-operation with 7. Lack of large research projects
© high-ranked international universities involving several senior researchers
§ (see Section 2€) & PhD students able to support each
o 11. Several ongoing EU projects other (most research projects
12. Strong links to industry and society involve just one of each type)
including public authorities
5. Developed co-operation with Chalmers, 5. Too small faculty in relationship to
LTH and LTU through the network the amount of teaching
c Swedish Universities of the Built 6. Too few female faculty positions
-‘g Environment (Sveriges 7. In some sub-areas, the number of
_Z Bygguniversitet, see Section 2¢) new PhD students is too small
S 8. Size & equipment of laboratory
g facilities (they are far from, e.g.,
© structural engineering laboratories
at well-reputed international
universities)

Development areas

e More cross-disciplinary collaborations.

¢ Requirements of more faculty members, especially female ones.

e Research in the area of climate adaptation.

e Research concerning BIM, Al, machine learning, automation, robotics, SHM, and other
digitalization tools (see 2b).

1b. Summary statement on contributions of department on impact, infrastructure and sustainable
development

The vast majority of the Dept.’s research projects is devoted to applied sciences. These projects are
often co-sponsored from governmental sources and the industry. Most PhD projects have reference
groups containing experts from the industry and the society. This means that important and innovative
research results can be implemented even before publishing the PhD thesis.

Other important tools in the impact work are scientific and popular scientific papers, oral presentations
at national and international conferences, work in pre-standardization and standardization
committees, debate articles and carefully selected side-line jobs (see Section 6).

The Dept. has four divisions devoted to infrastructure: Concrete Structures, Soil & Rock Mechanics,
Structural Engineering & Bridges (including Highway Engineering Group) and Transport Planning. All
of them contribute substantially to the development of the infrastructure for transport and energy
production. As stated elsewhere in the report, almost all research projects at the Dept. are devoted to
sustainability, primarily environmental and economic sustainability.
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2. Research profile
2a. General information of the department

The Dept. is organized in seven divisions and two research centres. The faculty consists of 33 teachers
(see Section 3c¢), 20 researchers, 10 administrators and technicians, about 80 PhD students (40
industrial ones, i.e., PhD students employed by private companies or public organizations) totalling
about 180 persons including (many) part time employees. The Dept. covers building materials, building
technology, building services, energy systems, climate technology, concrete structures, structural
engineering, bridges, soil mechanics, rock mechanics, highway engineering and transport planning.

The Dept. of Civil & Architectural Engineering (Bygguvetenskap) has its origin in one of the two oldest
education programmes at KTH, i.e, civil engineering (vdg- och vattenbyggnad). Currently it is the
largest department within the School of Architecture & Built Environment and covers the majority of
technical subjects within the very broad area that the School covers.

2b. Central research questions and themes, knowledge gaps addressed, main research activities

The Dept.’s research field covers technical aspects on the built environment, both in infrastructure and
real estates. It is much focused on how this will serve the society and how the resources of the society
can be managed in a sustainable way. A common denominator for almost all on-going research projects
is sustainability, not least considering climate change. So far, the focus on climate change is and has
been devoted towards mitigation but adaptation to climate change has been recognized as an important
area for research in the near future. Digitalization is covered in several research areas and covers, e.g.,
numerical methods, optimization and analysis, Structural Health Monitoring (SHM), Building
Information Modelling (BIM), Big Data, Artificial Intelligence (AI), digital twins and machine learning.

The year of the pandemic has resulted in a need of carrying out most of the activities on-line. This is
most obvious for the education but also valid for the research where meetings, conferences, and
doctor’s defences have been carried out on line. This is also a form of digitalization.

The on-going research is dependent on successful research applications. All items mentioned in
heading 2b for eight divisions cannot be summarized in this text. Instead, an idea of ongoing research
can be given by a list of exciting ongoing projects:

. Commuter train users’ changed travel pattern during the pandemic period.

. Condition assessment of concrete dams in cold climate including ice loads.

. Construction and foundations of high-speed railway embankments.

. Design of timber-based hybrids to enhance the properties of wood in load-carrying structures.

. Development of a railway traffic timetable for a given set of departures that minimizes the
weighted sum of scheduled travel time and expected delay.

. Development of digital twins for critical infrastructures.

. Digital twins within hospitals focusing on ventilation systems.

. Low-temperature heating of buildings — a part of the EU Geofit project.

. Railway bridge dynamics focusing on advanced modelling for future high-speed tracks.

. Spread of the covid-19 in operation theatres and other environments.

. Sustainable and stepwise renovation of apartment buildings.

. Test methods for evaluating viscoelastic properties of bitumen-based composites.

. User-adapted, smart and sustainable building performance management.

2c. Contributions to the advancement of the state of the art within the research fields of the department

The Dept. is running a large number of research projects. The following projects are examples of
projects that have been identified as especially interested describing the advancement of the state of the
art:

. A novel risk and reliability based framework describing the design process for construction in
soil and rock.
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. Damage detection in bridges based on sensor data and machine learning.

. Energy-effective logistics and infrastructure systems assessment for cargo ports.

. Increased knowledge on modified wood.

. Numerical simulation of hospital ventilation.

. Numerical tools for optimizing the performance of stone-based road materials at large
deformations.

. Optimization, capacity analysis and control systems for public transport, freight transport, rail
and road traffic.

. Relining of waste-water pipes.

. Structural behaviour of shotcrete in hard rock tunnelling.

2d. Quality and quantity of contributions to the body of scientific knowledge

During the last six years, 59 PhD students have received their PhD and 59 have taken the degree
licentiate (Figure 1). The somewhat higher examination volumes during 2015 and 2016 are due to
fluctuations in the available governmental research sources. A number of PhD students were recruited
at almost the same time and they received their PhD exams 4-5 years later. During January to March
2021, another two PhD students have obtained their PhD and six ones their degree of licentiate.

Figures 2 and 3 show publication data provided by KTHB, KTH’s Library.
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12 Civil and Architectural Engr
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B Article, peer review
W Conference paper, peer review
Figure 1 — Number of licentiate and PhD Figure 2 — Publication statistics.
exams during the latest six years.

As shown in Section “Other”, the number of divisions and thus employees have varied substantially
during these years. Consequently, any conclusions are difficult to draw. The publications peaks during
2015 and 2016 (Figure 2). It might be due to the high number of PhD student exams (Figure 1) the very
same years. A positive trend could be seen during 207, 2018 and 2019. There ought to be a phase
displacement between publication and citation. However, this cannot be seen in Figure 3 (left). Figure
3 (right) shows that the Dept. has increased its co-operation with both Swedish industry & society and
international universities or research institutes.
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Figure 3 — Bibliometric data

Examples of excellent publications during recent years:

Balieu R & Kringos N (2015): “A new thermodynamical framework for finite strain multiplicative
elastoplasticity coupled to anisotropic damage”. Int. journal of plasticity, Vol. 70, pp. 126-150 (ISSN
0749-6419, E-ISSN 1879-2154).

Gasch T, Malm R & Ansell A (2016): “A coupled hygro-thermo-mechanical model for concrete
subjected to variable environmental conditions”, International Journal of Solids and Structures 91, 143-
156.

Hogdahl J, Bohlin M & Froidh O (2019): “A combined simulation-optimization approach for

minimizing travel time and delays in railway timetables”. Transportation Research Part B 126, 192-212.

Laine K, Segerholm K, Walinder M, Rautkari L & Hughes M (2016): “Wood densification and
thermal modification: hardness, set-recovery and micromorphology”. Wood Science and Technology
50, 883—-894.

Sadrizadeh S, Tammelin A, Ekolind P & Holmberg S (2014): “Influence of staff number and
internal constellation on surgical site infection in an operating room”. Particuology 13(1), pp. 42-51.

Silfwerbrand J (2017): "Bonded Concrete Overlays — Over 30 years of Swedish research and
experience”. Concrete International, Vol. 39, No. 5, pp. 31-36. (Wason Medal for Most Meritorious
Paper in ACI journals during 2017.)

Svedholm C, Zangeneh A, Pacoste C, Francois S, Karoumi R (2016): "Vibration of damped
uniform beams with general end conditions under moving loads," Engineering structures, vol. 126, s.
40-52.

Wersill C, Nordfelt I & Larsson S (2017): “Soil compaction by vibratory roller with variable
frequency”, Géotechnique, Vol. 67, No. 3, pp. 272-278.

2e. Engagement in national and international research collaboration within academia and its outcomes

e Strong and intensive co-operation with high-ranked international universities, e.g, UPC
Barcelona Tech, HTW Berlin, MIT (Cambridge), TU Delft, Univ. of Hawaii, Aalto (Helsinki),
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Univ. of Illinois, KU Leuven, UCLA (Los Angeles), Univ. of Melbourne, Univ. of Sapporo, Univ.
of New South Wales (Sydney), INSA de Rennes, NTNU (Trondheim) & Politechnica Timisoara.

e Developed co-operation with Chalmers (Go6teborg), LTH (Lund) and LTU (Luled) through the
network Swedish Universities of the Built Environment (Sveriges Bygguniversitet), not least
within a Graduate School with joint PhD courses. Developed co-operation with Research
Institutes of Sweden (RISE) with, e.g., several industrial PhD students.

e Centre for Indoor Climate and Energy Performance in Buildings (Centrum for inneklimat &
energiprestanda i byggnader, CIEB). Innovation platform for long-lasting, multi-disciplinary
co-operation for user adjusted, sustainable maintenance of buildings focusing on indoor
climate and energy performance — a co-operation between KTH, Chalmers, LTH, Jonkoping
Univ., KI (Karolinska Institutet) and 30+ leading actors (companies etc.) in operation &
maintenance of buildings.

e Centre for Traffic Research (CTR). Collaboration with LiU (Linkoping) and VTI (Swedish
National Road & Transportation Research Institute) on modelling and analysis of traffic
processes.

e Individuals are active in international organizations such as American Concrete Institute (ACI),
Conseil International du Batiment (CIB), Fédération internationale du béton (fib),
International Association for Bridge and Structural Engineering (IABSE), and Federation of
European Heating, Ventilation & Air-Conditioning Associations (REHVA).

2f. Follow up from previous evaluations

The latest RAE at KTH was carried out in 2012. Among the general recommendations given by the 2012
panel, the following ones with importance for the Dept. may be cited:

In addition, the area of sustainability, as a holistic approach, needs to be lifted to a higher level in
order to get a shared understanding of the concept and formulate its aspirations.

Another suggestion was to recruit more international faculty in order to maintain intellectual
diversity.

Gender balance is an area where a continued effort is needed. The panels mentioned the
importance of active work in achieving a more equal gender balance.

To make basic research more visible, it is recommended that KTH researchers publish more
often with external partners. KTH could also consider reappraising its processes for identifying
research output worthy of commercialization and that patenting and innovation activities ought
to be strengthened through education and networking with industry.

During the latest eight years, the focus of the research has been towards sustainability in almost all new
research projects. To apply successfully for research funding without focusing on sustainability is
hardly possible. Contrary, we are working with eight of the 17 SDG (cf. Section “Sustainability and the
United Nations’ Sustainable Development Goals”).

We have increased publication activities with external partners during recent years (Figure 2, bottom,
right). Furthermore, our research can be characterized as applied research and many of our research
projects lead to innovations that are implemented in the industry or society. Patents are, however, not
frequent in the construction sector. Absence of patenting traditions, difficulties to keep innovations
secrets on open construction sites, and the importance of a large governmental client (Swedish
Transport Administration, Trafikverket) that wants every contractor to use the very same innovations
are three explanations.
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For the Dept. of Civil & Architectural Engineering (Unit of Assessment, UoA), the following
recommendations were stated:

For the successful future of the UoA, priorities should include close research interactions among
the members of the UoA; and collaborations with the national and international construction
industry, building owners and authorities, and top researchers in sustainability, reliability,
infrastructure maintenance and management, life cycle cost of civil infrastructure, and
optimization. The panel recommends the establishment of a research centre for green, smart,
economical buildings and transportation infrastructure to establish necessary collaborations and
provide access to laboratory facilities. Other recommended facility enhancements include
updating and enlarging the material and structural laboratory and establishing at least one
experimental facility to demonstrate innovative materials and building technologies under real-
world conditions.

The Dept. has a long tradition of national and international collaborations with both industry and
society so the first recommendation is somewhat difficult to interpret. We have ongoing research
projects in all areas mentioned in the list.

A centre for the transport infrastructure — Road2Science — was established in 2012. It has been very
successful with research application activities (see Section 6e and “Impact Cases”). Road2Science has
changed its agenda recently and is now working, e.g., with a Graduate School within its field together
with Nordic universities.

The laboratory has been reorganized for a strong focus on paving materials with a tomography as the
most advanced equipment. Some resources related to thermal properties, like a big climate chamber,
was removed after being found to be outdated and also because the demand for tests was very limited.
The laboratory has been recognized as a KTH research infrastructure (laboratory). Laboratory works
are not limited to a certain building. A few years ago, the Div. of Structural Engineering & Bridges
bought an equipment for making dynamic tests on bridges. Besides the traditional engineering
laboratory, the Dept. has invested in a laboratory for Building Information Modelling (BIM) together
with primarily the Dept. of Real Estate & Construction Management.

3. Viability

3a. Funding; internal and external

The Dept.’s total revenue is 166 Million SEK (2020). The research is totalling 102 MSEK. It consists of
faculty funding (32 MSEK), external governmental funding (64 MSEK) and external commission works
(6 MSEK). Since 2012, the Dept. has received significantly less governmental grants (Figure 4). This
has, at least partly, been compensated by increased external research funding (“collaboration research
funding”). Please, note, that the size of the Dept. has changed over time due to division moments from
one department to another one, see last section “Other”.

The largest external funding sources during 2020 are tabled below. Trafikverket is the predominant
funding agency and has been that during several years.

Largest funding agencies (kSEK) 2020 2019 2018
Swedish Transport Administration (Trafikverket)** 33 855 28 380 27 352
Swedish Energy Agency (Statens energimyndighet, STEM) 6 360 3782 5381
Energiforsk AB (coordinates energy-related R&D) 6 283 4 002 3239
Sweden’s innovation agency (Vinnova) 4 206 2 828 3203
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European Union* 2742 3367 1564

* A large part of the money from Trafikverket is also EU-funding, but distributed through Trafikverket.

Civil and Architectural Engineering

Sources of research income (2012, 2016, 2020)

Research income, kSEK 2012 2016 2020

B Covernment grants 49004 48444 31752
for research and
doctoral studies

Total Research grants 55070 70442 63613
revenues 2020 B Contract research funding 2012 5689 4298
25936 Other revenues 7823 6309 1265
W Financial income 646 21 23

Total revenues 24669 27077 25936

Figure 4 — Economic development 2012 — 2020.

3b. Academic culture

Research matters are discussed in a formal way at four different types of meetings: (i) research project
meetings, (ii) division meeting, (iii) meetings in the Counsel of Professors and (iv) Dept. workshops,
but more important are the unnumbered informal and spontaneous meetings. Most PhD projects and
several other research projects have regular reference group meetings every semester. The reference
group consists of the PhD students, the supervisor and the co-supervisors, and representatives from
industry and society (e.g., Trafikverket). The divisions arrange division meetings and progress in
ongoing research projects is often on the agenda. The Counsel of Professors meets every second week
focusing on one specific issue, not rarely research and research quality. In August every year, all
employees at the Dept. are invited to a two-day workshop on a hotel venue in greater Stockholm. In the
2018 workshop, publication and citation strategies were discussed. One year later, research co-
operation, interaction between research & education and department aims were discussed.

3c. Current faculty situation

Currently, the faculty at the Dept. consists of 9 full professors, 8 associate professors, 3 assistant
professors and 13 lecturers (Figure 5). Two professors, one associate professor and four lecturers will
have reached the age of 65 (since long ago the traditional retirement age in Sweden, but employees may
now continue to work longer) in 2024.

Among the 33 teachers, seven are women (21%) which is much less than the share of female students
on Master level (approx. 30%). However, during the latest three years (2018-20), the amounts are more
even. Five women and six men have been recruited showing that we are approaching a more even
gender balance. Recruiting is the primary tool for improving the numerical balance between women
and men.
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Figure 5 - Birth year of faculty members, the situation in March 2021.

Figure 6 shows the variation in staff and the various employee categories between 2012 and 2020. The
large oscillation is primarily dependent on division moments from one department to another one, see
the last section “Other”. Concerning PhD students, the total number is rather constant and equal to 60-
65 during the entire studied period. The categorization in employed “doctoral students” and “externally
employed doctoral students” (= industrial PhD students) may be erroneous.

3d. Recruitment strategies

Any recruitment strategy has to follow the KTH regulations. That means that the degrees of freedom
are limited, especially concerning faculty positions. Before being able to recruit full, associate and
assistant professors, we need to show that we have a sufficient amount of faculty funding. Duties in
education and external funding are not sufficient. Since the entire ABE School is lacking faculty
funding, the reader of this document may understand the difficulty in this very important task. Not
even in case of retirement, there is a guarantee that we will have funding for recruiting a successor. By
dividing the faculty funding that the Dept. has, we have been able to recruit two associate and three
assistant professors since 2016. Some of these have later on received additional faculty funding from
the School. The strategy for prioritizing subjects and divisions for these new positions has mainly been
based on a combination of needs and economic possibilities.

The recruitment of lecturers is easier since the Dept. has a large volume of education duties and the
lecturers almost exclusively teach. Here, we have had a lot of retirements and dropouts to the industry.
The recruitments can be regarded as replacements.

There is another possibility to recruit and that is to positions as researchers. These positions do not
need any faculty funding and are financed by external research funding. The Dept. has nearly 20
researchers, of which many also work part-time at various companies. Without the work done by these
people, the Dept. would not be able to carry out its many research projects. Researchers are also
involved in the supervision of PhD students. Some of these have received the Docent title enabling
them to act not only as co-supervisors but also as main supervisors.

However, the Dept. has a long-term goal to enlarge its faculty. Almost all divisions are in need of new
faculty positions to share the research and education duties. As shown in Figure 5, most of the
professors are born before 1970. There will be a severe shortage of full professors in the 2030s, if the
Dept. does not succeed to hire new faculty. The coming recruitment need can simultaneously be turned
in something positive; it gives the Dept. the possibility to make the gender balance more equal.

32 (121)



SELF-EVALUATION, PANEL NUMBER Date Place

2021-03-12 Stockholm

Civil and Architectural Engineering
Staff headcount (2012, 2016, 2020)

Headcount

Staff 605041 3 33

30 1444 1 11
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Figure 6 — Historical data concerning staff including PhD students.

Here, it can be added that the Dept.’s centre Road2Science organizes the Gender Gap conference in
May 27, 2021, in collaboration with many SIPs, Centers, Vinnova and Formas. The aim of the
conference is to raise the awareness of decision-makers about the urgency to deal with gender data bias
within the transport infrastructure.

3e. Infrastructure and facilities

The Dept. is located in two neighbour buildings at the main KTH Campus, Brinellvigen 23 and
Teknikringen 78. The Dept. rents a sufficient number of office rooms, seminar rooms, coffee rooms etc.
At Brinellvigen 23, the Dept. rents laboratory halls. The laboratories contain the following parts and
equipment:

. Minor laboratory for strength testing (using a minor MTS machine) of material samples and
small test specimens.

. Laboratory for production, testing and analysis of material samples in asphalt and concrete.

. Computed X-ray tomography for analysing materials with possibilities to temperature control
and simultaneous loading of a test specimen.

. Inverse gas chromatography (IGC) equipment for surface energy analysis of particulate and fibre
materials.

. Two major MTS machines located at Drottning Kristinas vig 26 and co-used of the Dept. and the
Research Institutes of Sweden (RISE).

. Equipment for dynamic loading of bridges in-situ and measuring equipment for assessment of
bridges.

Due to very high costs for renting laboratory spaces and provide them with modern equipment, the
Dept. is limited to the existing rather small rooms suitable for material testing but hardly for testing
structural members or structures. Our strategy is to use the existing laboratory in a more efficient way
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than previously. A new organization of the laboratory has been launched. The field tests at temporary
test sites like bridges and roads constitute one current possibility that we will develop further.
Increasing co-operations with other laboratories within KTH and RISE are other possibilities whose
potential we will investigate. The recent treatment between KTH and RISE (at top level), will facilitate
the latter.

4. Strategies and organisation

4a. Goals for development 5-10 years ahead

The research has double aims: (i) to enable an education on a high level and (ii) produce research
results implementable in the industry and the society. The education should attract good students and
give them training to become employable meeting both current and future industrial and societal
needs. The research should maintain its depth and width spanning over the entire area of civil and
architectural engineering. The Dept. should be the first choice for problem owners like the Swedish
Transport Administration (Trafikverket) and an attractive partner for European universities and
research institutes searching EU funding.

The link between research and education is essential for any university. We need to educate PhD
students to doctors, doctors need to be hired as assistant professors that successively can be promoted
to associate professors and finally to professors. The three categories of professors have different roles
and tasks but are all important in the education of BSc, MSc and PhD students. Today, a large part of
the teaching is conducted by researchers and visiting teachers. They are important but in the long run,
we need to enlarge our faculty to be able to conduct our teaching both pedagogically and close to the
research front. Since the Swedish government has decided to increase the continuation education (“life-
long learning”) with 20 percent on top of the ordinary education volume, this will be even more
important.

The development goal is to renew and strengthen the faculty in order to continue its research and
educational tasks concerning the engineering parts of the built environment and meet the future
challenges regarding climate change, digitalization, an elderly population and urbanization.

4b. Congruence with university-level goals for “A leading KTH” as set out in KTH’s “Development Plan
2018-23” (page 5)
KTH’s current development plan contains the following headings:

1 Aleading KTH 5. An increasingly digitalised KTH
2, An integrated KTH 6. A more sustainable KTH

3 A visible KTH 7. A more international KTH

4. An open KTH 8. An equal-opportunities KTH

The most important message could be summarized in the following quote: “A leading KTH /.../ is
characterised by digitalisation, sustainable development, internationalisation and equal opportunities.”
Sections “Central research questions and themes”, “Summary statement on contributions of
department on impact” and “Engagement in national and international research”, respectively, show
how the Dept. strives to reach the first three prestige words. In our leadership and organization, we try
to provide equal opportunities for everyone independent on gender, background etc. However, KTH
seems to evaluate equal opportunities through equal results in the case of gender. Our work to improve

the gender balance is described in Sections “Current faculty situation” and “Recruitment strategies”.

The ABE School’s development plan contains strategic aims concerning four parts: (i) education, (ii)
research (“visible research that makes difference”), (iii) co-operation (“natural partner”) and (iv) the
employees. RAE 2021 focuses on research and co-operation. The Dept.’s acridity clearly support these
goals. For research, see Sections 1b, 2¢ and 6. For co-operation, see Sections 1b, 2e, 3a, 6a and 6b.

34 (121)



SELF-EVALUATION, PANEL NUMBER Date Place
2021-03-12 Stockholm

4c. Leadership structure and collegial structure

The Dept. is led by its Dept. Head and Deputy Dept. Head. Each division is led by a Division Head. All
these leaders are composing the Leading Group (LG) also containing the Administrative Head, the
Director of Studies and the Laboratory Manager. LG meets six times annually and deals mainly with
economy and HR matters. Besides, there is a Counsel of Professors (CP). It meets every second week
and discusses a specific issue. It prepares decisions to be taken by either the Dept. Head or the LG.
Besides, there is a Teaching Staff Meeting (inviting all teachers at the Dept.), chaired by the Director of
Studies, discussing education matters and a Research Education Board, chaired by the Program
Director, discussing research education matters.

4d. Strategies for high quality

Almost all research projects rely on external funding which is won in national (most frequent) or
international (EU projects) competitions. This is a quality recognition of both the previous research
(cited in the application) and the outline of the upcoming research project. The majority of the research
is conducted by PhD students. Almost all PhD students are writing compilation dissertations. The
dissertation is usually containing four or five scientific papers, published or submitted to international
scientific journals with referee system. In some cases papers from international conferences with
referee systems can be included. Furthermore, all PhD theses are reviewed prior to publishing. Usually,
this review is carried out by a colleague at a neighbouring division. This co-operation across the
division borders contributes to maintaining a high and even scientific level within the Dept.

5. Interaction between research and teaching at all three levels (BSc, MSc, PhD) of
education

5a. Interaction between research and teaching at all three levels (BSc, MSc, PhD) of education

Most of the Dept.’s teachers are active in both teaching and research. The BSc program Byggteknik &
Design (Constructing Engineering & Design) is an exception where a considerable part of the teaching
is done by lecturers (who usually do not research). In the MSc program, the number of lecturers is
small. The teaching and supervision of PhD students are led by either professors or associated
professors and researchers with Docent title. The connection between research and teaching increases
in more advanced courses and in the MSc thesis works. Most of the Dept.’s research is carried out in
PhD student projects. That means that the interaction between research and teaching at the PhD level
is obvious.

6. Impact and engagement in society

6a. Relevance of research to society at large

The Dept.’s research is almost unexceptionally applied research which is carried out with external
funding. That means that the research funding is obtained in competition with other applicants.
Relevance to society is usually one of the criteria that the research councils are considering when
selecting research projects. As shown in Section 3a, the largest funding agency is the Swedish Transport
Administration (Trafikverket). Here, it is impossible to receive research funding for research projects
without high relevance for the Administration that has a rigorous process in evaluating the relevance of
potential research projects.

6b. Research dissemination beyond academia

The main channel for dissemination of research results is through the education of MSc and PhD
students that leave the university with acquired competence and state-of-the art knowledge. Another
important channel is through adjunct professors (the Dept. has 10), researchers with employment at
both KTH and a company and industrial PhD students (approx.. 40). Some faculty members combine
the KTH employment with carefully selected side-line jobs. Both faculty, researchers and PhD students
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are active at national and international conferences and write a decent number of popular science
papers annually. Some employers participate in international committee work, pre-standardization and
standardization, these or others write debate articles, participate in media, contribute to development
of handbooks and develop response to governmental investigations and proposals.

Another possibility to disseminate research results is networking. The Dept. leads two KTH Centres —

Road to Science (R2S) and Centre for Traffic Research (CTR) — and is very active in a third one —

Centre for Construction Efficiency (CBE).t

6¢. Sustainability and the United Nations’ Sustainable Development Goals (SDG)

Goal 4: We are running a pilot project on how we
can connect education levels (from primary [two
primary schools and a secondary school] to
higher education [KTH]), industry facilities and
communal sustainability challenges to each
other.

5: Led by the Highway Engineering Group, we
try to (i) increase the visibility of a variety of
female role models to our students, (ii) increase
the number of female students and female
academic staff and (iii) raise the awareness, as
well as actively develop activities to diminish the
risk of the gender data gap in the transport
infrastructure sector.

7: Research on water power stations and dams.

7.2: Methods for maintaining Swedish water
power stations and dams.

7.4: Risk based design methods for hydrogen gas
storage in rock shelters (in co-operation with the
steel industry).

8.5: Methods minimizing risks for a safe working
environment in construction in rock and soil.

Goals 9, 11-13: An increased proportion of
renewable biobased building materials in the
building sector.

Goal 9: Enhance (through, e.g., digitalization)
scientific research that will lead to an upgrade of
the technological capabilities of the transport
infrastructure sector as well as encourage
innovation

9.1: Minimizing material and natural resources
promoting sustainability in infrastructure
construction.

9.4: Updating and prolonging the service life of
civil engineering structures, e.g., dams and
tunnels.

11.1: Safe and affordable housing. Sustainable
stepwise renovation.

11.2: Development of cost-efficient construction
in rock and soil facilitating the construction of
urban public transports in turn improving
availability. Shifting mobility from private cars
to public transport.

11.6: Reduce environmental impact of cities.
CIEB (see Section 2e).

13: Reducing climate footprint from concrete
structures through reducing cement content,
utilizing industrial by-products, optimizing cross
sections, LCCA and LCA, improving
maintenance and repair.

17: International research co-operations (2e).

More than 90 percent of the Department’s
research is devoted to sustainability in some
aspect, extent or degree. Some research projects
are devoted towards sustainability but not within
the UN SDGs. Adaptation to climate change is an
extremely important part of sustainability but
not directly covered by the 17 ones (SDG 13
covers mitigation, but adaptation is missing). We
have started research in this area. In total, 85 %
of our research could be defined as dealing with
the 17 SDGs.
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6d. Structure for increased impact

As shown above, the Dept. has already rather extensive impact activities. Further increase should
rather focus on increasing its intensity than its extent. This can be done by a more careful selection of
dissemination channels. The Dept. has hired a person responsible for information and she is
continuously working with improving the Dept. web www.byv.kth.se and other modern tools.

At Dean’s office, an external consultant will be engaged to further develop the School’s strategy for
communication, dissemination, and co-operation with the society focusing on messages, aim groups
and modern channels to reach the various aim groups. This will, of course, also be of importance for the
Dept. of Civil & Architectural Engineering.

Regarding impact cases, KTH is currently highlighting the importance of the documentation of the
impact or success of impact cases. That means that the researchers need to carefully document the
progress of major research projects during the performance phase, publish the results both
academically and popularly and follow up how the results are received and implemented in the society.

6e. Impact cases

The Dept. has selected two impact cases for the evaluation: The research program “InfraSweden 2030”
and (Impact case 3) “Concrete Dams and Thermal Cracking” (4), see enclosure. These two have shown

documented success. If you set less weight of documented success, the Dept. can provide a much larger
number of impact cases. Another five examples are:

e Bus Stops. A novel method for the calculation of capacity in bus stops & terminals. The new
formula is used by the Traffic Administration in Stockholm.

¢ (Cleaning Swimming Pools. Chlorination alternatives, with blue light & photo catalysis, reduce
the need for chlorination to less than half. It will now be implemented in a regular pool at
Vistertorp-Stockholm.

e Controlling Vibratory of compacting tools for highway construction. Automatic frequency
optimization has been implemented for vibratory rollers & is available on the market from
2019.

o Oland Bridge (6 km long). Based on our investigation, Trafikverket issued a decision to allow
higher axel load on the bridge.

¢ Resilient Energy Systems for Remote Environments. Securing the sustainable & robust energy
supply for the Islands of Maui, Molokai & Lanai (Hawaii) as part of the sustainable
development strategy for the State of Hawaii

7. Other (optional)

The Dept.’s organization has changed several times during recent years (below). This makes long-term
comparisons of faculty size, economy, and publication volumes complicated.

Year Acquisition (January 1st) Loss (January 1st)
2015 Highway Engineering (25) -
Architectural Lighting & Design (3)
2017 - Architectural Lighting & Design (3)
2018 Transport Planning (25) River Engineering (10)

Footnote. The numbers in () are the approximate numbers of employees at the time of re-organization.
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Department of Philosophy and History
1. Overall analysis and conclusion; strengths and development areas
a. Limited SWOT-analysis
Strengths Weaknesses
1. Multidisciplinary, multinational and well- 1. Limited core funding to replenish and
integrated research environment develop faculty to sustain the growing
= 2. Excellence in acquiring external funding, research operation
o incl. several large EU-funded projects 2. Limited research collaboration within the
§ 3. Strong publication record school and the organization
i 4. High societal relevance and impact,
o capturing important themes of social and
environmental sustainability
5. Successful PhD training
1. Diverse and collegial work environment, 1. Unbalanced and uncertain funding situation,
visible and attractive to international low returns on education, and large
s colleagues and guests dependence on external funds
= 2. Transparent and flat leadership, frequent 2. High university overhead costs, high co-
2 meetings and exchange funding demands
s 3. Strong engagement in societal debate, 3. Unbalanced size of divisions
09 serving multiple audiences 4. Low degree of collaboration between the
4. Outstanding international collaboration divisions

Development Areas, top 5

1.

Humanities at KTH: Develop the presence and significance of the humanities at KTH and
ABE according to KTH Development Plan 2018-2023. Work towards the recognition of the
humanities’ importance in the education and future professional engagement of engineers in
society, to build responsible leadership. A Masters program would be an obvious step.
Cooperation: Explore fields of cooperation in and beyond the department, to be sustainable
at ABE and KTH. Pool research interests and competences and reach out to new partners in
and outside of academia.

Beyond Philosophy and History: Continue working towards inter- and transdisciplinarity
to contribute to sustainable transitions. Continue to reflect on the affordable scope of
multidisciplinarity under conditions of funding uncertainties and risks of diluting core
competences.

Funding: Develop a more stable funding situation. Aim to acquire more basic funding from
KTH, as well as long term platform grants and donations from private funders.

Faculty Development: Build a solid faculty that can meet generational shifts and stabilize
core operations while hosting temporary researchers and research projects. Reflect on and,
when indicated, adjust the balance between the number of faculty members and a growing
number of researchers relying on soft money.

b. Summary statement on contributions of department on impact, infrastructure and sustainable
development

Impact: High societal impact and visibility through informing and engaging civil society,
participating in societal debate, giving policy advice and affecting policy changes. Influence on
research policy; university governance; climate, media and energy policies.
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¢ Infrastructure: The Environmental Humanities Laboratory (EHL) and the Posthumanities
Hub have built up highly visible collective research networks with outreach and impact beyond
academia, utilizing nontraditional media for scholarly publishing.

e Sustainability: High-profile work on environmental philosophy, history and humanities
aiming at analysis, achievement and improvement of SDGs; research and initiatives on energy
transitions, climate change, environmental governance, behavioral change, emission goals,
engineering solutions, and engineering ethics.

2. Research profile

a. General information of the department

The Department of Philosophy and History is composed of the Division of Philosophy and the Division
of History of Science, Technology and Environment. The department is one of six departments at ABE
School of Architecture and the Built Environment, one of five schools at KTH. The department is also
the place at KTH and ABE where research in the humanities is most concentrated and distinct.

At the end of 2020 the department had ca. 70 employees of which ca. 1/3 were employed at Philosophy,
2/3 at History. The department is led by the Head of Department/Prefekt (currently from History, with
the Deputy-Head of Department from Philosophy) who represents the department in ABE’s steering
council. The two divisions maintain largely separate operations led by the Heads of Division. The
divisions’ economies are also separate. The shared economy part concerns the overhead budget which
covers common departmental functions and infrastructures. Partly joint departmental functions are
leadership, administration, directing undergraduate studies and directing graduate studies. The latter
function concerns running the joint departmental PhD program “Studies in the Humanities and Social
Sciences of Technology, Science and the Environment”, where leadership alternates and where
collaborative meetings occur regularly, including both subject fields.

b. Central research questions and themes, knowledge gaps addressed, main research activities

Research at the Division of Philosophy covers a broad variety of topics, questions and themes, but
its main overall focus is philosophical aspects of technology and its role in society. Research areas
include

e Philosophy of technology

e Philosophy of risk

o Ethics of technology, particularly social and environmental aspects of the built environment,

biotechnology, climate mitigation, artificial intelligence, sustainability
e The ethics, methodology and epistemology of institutional decision making

The division also has a strong presence in more theoretical areas of philosophy:
Philosophy of science, particularly in the methodology and epistemology of scientific modelling

Logic and formal semantics
Formal epistemology
e Decision theory and the philosophy of economics

This mixture of applied and theoretical themes is the division’s hall-mark. Although a fairly small
philosophy division, the competences are broad. Apart from the core competences of philosophy,
faculty and research staff members have degrees or long working experience in law, civil engineering,
toxicology, computer science, environmental science, risk analysis, and cognitive science.

A substantial portion of the research at the division is multidisciplinary and is done in collaboration
with researchers from other areas, as well as decision makers in the EU, the Swedish government, and
Swedish municipalities. Ongoing projects collaborate with researchers specialized in traffic safety,
genetics, molecular biology, climatology, geol-ogy, clinical medicine, computer science, and
environmental economics, as well as with decision makers at The Swedish Transport Administration
and in several municipalities. For instance, the project SEA-RIMS (PI Per Wikman-Svahn), which
addresses ethical aspects of mitigating sea-level rising due to climate change, is performed in
col-laboration with the Swedish Geotechnical Institute, the Council of the Baltic Sea-states, two
regional governmental bodies, and six municipalities. Another example is Ethics in Biodiversity
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Offsetting which addresses ethical and legal aspects of biodiversity offsetting, which involves
collaboration with environmental lawyers, NGOs as well as decision makers at national and local level.

Philosophy is traditionally a male-dominated subject which comes with a myth of the philosopher as
the “male-genius”, often fostering a rather aggressive culture. The division actively tried to
counterbalance this image in recruitment and in fostering a more inclusive culture. The non-traditional
focus on applying philosophy to problems that are of direct relevance to society may attract more
female researchers. Of the 7 researchers currently employed, 3 are female. Among the 7 PhD students,
3 are female. At the level of faculty there is room for improvement. Among the 4 faculty of 4 members, 1
is female. The division has 2 professors, both male.

Research at the Division of History of Science, Technology and Environment addresses
scientific, technological and environmental developments in their social and cultural contexts and
impacts in the modern period, with a focus on the 20th and 21st centuries:

e Sustainability studies/Anthropocene history/Science history and politics of climate change

e Environmental humanities (since 2012) and Posthumanities (2018-2021)

e History of natural resources, resource extraction & management

e History of infrastructures & large technical systems, including data processing and media

systems

e Cultural/industrial heritage studies, industrial archaeology

e Arctic and Polar history

e Energy, water, waste — their historical sciences, technologies, politics and governance

e Environment and migration — their cultural and social histories

e Urban ecology, urban studies

e (Environmental) media technology and communication, film and visual environmental studies

e Research policy, higher education studies & innovation studies

With a unique combination of strong research cores arranged around broad contemporary questions of
human-environment relationships the division has furthered a broad humanities research agenda for
sustainable development. Research approaches are integrative, informed by Science and Technology
Studies (STS), political ecology, cultural theory and media studies. Research is cross-disciplinary with a
transnational or global historical perspective.

Since 2012 the division has experienced a considerable growth in external funding and in the numbers
of co-workers, beginning with the founding of the Environmental Humanities Laboratory (EHL) in
2011, enabled by a private donation. The EHL helped launch the participation in the new international
field of the environmental humanities. The division contributed actively to shape this field while
maintaining its historical focus. Participation in the Marie Curie ITN “Environmental Humanities for a
Concerned Europe” (ENHANCE) (2015-2019), together with Leeds University, the Rachel Carson
Centre in Munich and the Deutsches Museum in Munich, brought four PhD candidates with
backgrounds other than history (environmental humanities anthropology, sustainability studies) to the
department’s PhD program. Multidisciplinarity has benefitted the division also in the field of polar
research, which combines history of technology, environmental history, social and cultural history and
industrial heritage studies. The division became the hosting partner of a Nordic Centre of Excellence in
Arctic Research, funded by Nordforsk (Oslo) and in collaboration with 14 other partners in eight
circumpolar countries (2016). In 2015, the program Making Universities Matter (MUM), funded by
Vinnova and in close collaboration with Lund University and Technopolis Group Ltd (UK), invigorated
research policy as a core area of investigation, with the appointment of a guest professorship in
Research Policy. The successful broadening of environmental issues is demonstrated by three ERC
grants on environmental, energy and polar research that researchers at the division received between
2016 and 2018.

The division’s research focus on environmental sustainability and justice attracts international
scholars, both women and men. At the turn to 2021 the division counts close to 50 co-workers pursuing
a total of 50 research projects (of various size) and with a turnover of 45 MSEK (2020), of which some
10 % is KTH core funding, 5 % is funding based on research performance, publications and PhD
education, and 10 % is competitive funding KTH provides as co-funding for ERC projects. Hence, 80%
of research income is from external sources. All faculty members and nearly all researchers lead
research projects, some individual but most involve several colleagues across career levels, including
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postdocs and, if funding allows, PhD students. The division has become increasingly more
multinational and multilingual. Roughly 50 % are born outside of Sweden and about 40% are women.
The division attracts a growing number of guests and visiting scholars from all over the world.

c. Contributions to the advancement of the state of the art within the research fields of the department

The Department of Philosophy and History differs from a traditional humanities department. At an
institute of technology, the divisions specialize in scope, focus and expertise. We comment on modern
science, technology and their societies, built environments and socio-technical infrastructures,
targeting present-day societal problems. Our research is of high societal relevance and impact,
capturing important themes of social and environmental sustainability, e.g., climate, resources, energy,
and bioscience. Our work is inter- and transdisciplinary, and we believe it is also transformative: it
transforms others, ourselves and the humanities more broadly, and it contributes to societal
transformations. Research is situated at the edge of our traditional disciplines, which we advance by
developing new research fields and methodologies, e.g., the environmental humanities,
posthumanities, Anthropocene history, and the ethics of traffic safety or radiation protection.

The Division of Philosophy is heavily focused on publishing research in international journals that
employ the system of peer-review, to contribute to the international state of the art within the research
fields of the department. For instance, PhD-students do not write monographs, but are instead
expected to produce a dissertation consisting of 4-6 articles that are published, or at least are
publishable in such journals. This has been successful, roughly around 75% of the articles included in
the PhD dissertations have been published by the time the PhD student is finished. The division strives
to publish research both in traditional philosophical journals (e.g., Ethical theory and Moral Practice,
Philosophical Studies, Analysis, Journal of Philosophical Logic) but also — importantly — in non-
philosophical journals so as to reach researchers outside of philosophy (e.g., Journal of Risk Research,
Energy Policy, Artificial Intelligence). In all, publications cover more than 100 articles and papers
between 2016 and 2020, including 21 by PhD students. In addition, in this period researchers at the
division produced five edited books (the latest a handbook on Vision Zero — so named after the goal of
zero dead in traffic — the first comprehensive treatment of Vision Zero in public policy) and two
monographs.

The Division of History has developed integrated humanities research in defining and transformative
ways. Through widening of scope, diversifying and increasingly claiming stakes in education, society
and politics, the division works strategically to carve out a way forward for humanities scholarship in a
school of technology facing the Agenda 2030 decade. Since RAE2012 the division witnessed profound
internationalization and successful grant acquisition, paralleled by an increasingly global scope of its
research and collaborations. The division enhanced research diversity while maintaining its core focus
in history, which has led to novel and often quite unique combinations of approaches and research
outputs, e.g. in integrated polar research that draws on political science and material cultural studies;
in the climate humanities that range from climate monitoring to climate migration studies; or in the
visual environmental humanities including film, art and activism. Collaborations with KTH Water
Center, KTH Sustainability, KTH Energy Platform, StandUp Strategic Energy Research, Architecture,
and Learning are close. The publication record has grown stronger and more diverse while retaining
strength in Swedish publications. The division increased engagement and influence in its wider
international academic communities, closest academic networks, e.g., Tensions of Europe, and
societies, e.g. Society for the History of Technology (SHOT) and European Society for Environmental
History (ESEH). Since 2012 the division offered a venue of exchange by organizing and hosting several
large conferences (7th Tensions of Europe meeting 2015; political ecology conference “Undisciplined
Environments” 2016; environmental humanities conference “Streams” 2020 and 2021).

d. Quality and quantity of contributions to the body of scientific knowledge

The department’s publication profile is only partly discernible in the bibliometric data for RAE2021. It
treats philosophy and history as one although they have different publishing traditions and track
records. Moreover, RAE bibliometrics does not pay necessary attention to the publication outlets and
formats and the circulation and citation of published material in the humanities.
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Figure 1. Publications in DiVA
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Consequently, we have no good coverage of our citation patterns. Google scholar gives more adequate
information than WoS or Scopus data. This notwithstanding, based on WoS data we have individual
researchers ranking among the top ten scholars in their fields according to the Stanford standardized
citation metrics ranking (Ioannides et al 2020, https://doi.org/10.1371/journal.pbio.3000918), one in
History, one in Philosophy (these two humanities scholars are in fact the highest ranked in KTH).
Compared to Swedish philosophy and history departments, our (admittedly not detailed) impression is
that the department fares well in research volume, visibility, and impact from research. We pay
attention to patterns and strategies of publishing to enhance circulation and impact. We train PhD
students and postdocs to select formats and outlets carefully.

Sample publications Philosophy:

Zetterberg, C. and K. Edvardsson Bjornberg (2017) “Time for a new EU regulatory framework for
GM crops?”, Journal of Agricultural and Environmental Ethics 30(3): 325-347.

T. Griine-Yanoff and R. Hertwig (2016) “Nudge versus boost: How coherent are policy and Theory”,
Minds and Machines 26 (1-2): 149-183.

S. 0. Hansson (2017) “Science denial as a form of pseudoscience”, Studies in History and Philosophy
of Science, 63: 39-47.

J. Cantwell (2018) “Making sense of (in)determinate truth: the semantics of free variables”,
Philosophical Studies 175(11): 2715-2741.

T. Sandqvist (2018) “Preservation of Structural Properties in Intuitionistic Extensions of an Inference
Relation, Bulletin of Symbolic Logic 24(3): 291-305.
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Since RAE2012, the Division of History has gradually moved towards publishing scientific articles in
international journals and university press books. This is in line with a general trend in Swedish
humanities, although far more pronounced. Outlets include broad-spectrum high-impact journals such
as Science, Nature, Nature Climate Change, Climatic Change, Global Environmental Change, as well
as disciplinary flagship journals such as Isis, Technology & Culture, History & Technology,
Environmental History, Environment and History, and cross-cutting thematic journals, e.g., Social
Studies of Science, Energy Policy, Polar Journal, Minerva. In the previous decade, the output of peer
reviewed journal articles, books and book chapters (combined) by division members grew from 9 in
2010 to 83 in 2019. At the same time, division members maintained a high profile of publishing in
Swedish for wider audiences, policy, and public and civic discussion.

Sample publications History:

Marco Armiero & Richard Tucker, Environmental History of Modern Migrations (London and New
York: Routledge, 2017).

Per Hogselius, Arne Kaijser & Erik van der Vleuten, Europe’s Infrastructure Transition:
Economy, War, Nature (Palgrave Macmillan 2016, published as one of six volumes in the award-
winning Making Europe book series).

Sabine Hohler, Spaceship Earth in the Environmental Age, 1960-1990 (London: Pickering & Chatto
2015).

Will Steffen, Katherine Richardson, Johan Rockstrom, Sarah E. Cornell, Sverker Sorlin [et al],
“Planetary boundaries: Guiding human development on a changing planet”, Science 347(2015): 6223,
pp. 736-746.

Sverker Sorlin & Nina Wormbs, “Environing Technologies: A Theory of Making Environment,”
History & Technology 34(2018):2, pp. 101-125.

e. Engagement in national and international research collaboration within academia and its outcomes

The department is engaged in a number of large, mostly international, projects and programs, often as
lead or hosting institution. We organize much of our work in broad multi-year projects, sometimes with
considerable ‘deep’ interdisciplinarity, sometimes with non-academic institutions, and with
experimental and outreaching formats for mobilizing public and stakeholder participation and
presenting results.

The Division of Philosophy cooperates e.g. in the project Mistra Biotech with the Swedish Agricultural
University, Lund University, and Ume& University. As part of the Stockholm Centre for Health Care
Ethics, CHE, the division works with Stockholm University and Karolinska Institutet. In the project
Modal modelling in Science, the division works with the University of Vienna, University of Stirling,
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and LSE. In the project Boosts vs nudges, the division collaborates with the University of Helsinki and
the Max Planck Institute for Human Development in Berlin.

The Division of History cooperates on various levels. On a strategic level the division cooperates with
crucial players in the field of the environmental humanities, such the Rachel Carson Center in Munich
and the Center of Culture History and Environment in Wisconsin; the Max Planck Institute for the
History of Science in Berlin which runs the Anthropocene Campus and Curriculum, a worldwide multi-
year collaboration supporting engagement in the Anthropocene debates since 2014. Strategic
cooperation collocates the division’s research environment on the global map. The division upholds
capacity building cooperation where it is involved in supporting the development of research
environments elsewhere, as e.g. the Roma Tre University and the Swiss Environmental Humanities
Hub, or the project CHEPIS (Center for Higher Education, Policy, and Innovation Studies), a SIDA
funded five-year advanced postgraduate training program with seven PhD students (two enrolled at the
division) and one postdoc pursued in collaboration with U Eduardo Mondlane, Maputo, Mozambique
and U of Western Cape, South Africa. Societally engaged cooperation has led division members to work
closely with non-academic partners, such as grassroots organizations, local authorities, cultural
institutions and governmental institutions, e.g., CLISEL, a Horizon 2020 project involving U Bern, U
Lancaster, U Cagliari, and the Association of Local Authorities of Sardinia region. Societal cooperation
has a cyclic dimension; it transfers scientific knowledge to societal actors, and it changes the ways in
which knowledge is co-produced. Finally, the division engages in instrumental cooperation in relation
to research projects which require specific knowledge and expertise. This cooperation is limited to
projects but may lead to stable collaborations. An example is the division’s engagement in the
NordPlus-funded project Bringing Research Into Green Humanities Teaching (BRIGHT), a
collaborative teaching initiative involving partners across the Northern and Baltic regions hosted by the
Greenhouse at U Stavanger.

Members of the History division have conducted research visits as fellows at Institutes for Advanced
Study (or similar), often with considerable impact on the research profile and output of scholars during
and after their visits. Among those are IAS Princeton; the Princeton Environmental Institute; Rachel
Carson Center, Munich; KRITIS at TU Darmstadt; CAS at the Academy of Sciences, Oslo; Peder Wall
Center, UBC Vancouver; Netherlands IAS in Wassenaar (now Amsterdam).

f. Follow up from previous evaluations

In RAE2012 and RAE2008, our department was evaluated as a unit combining the Division of History
and the Division of Philosophy. Our research unit was ranked excellent/AAA, together with 14 other
excellent units at KTH, which resulted in more core research funding to both divisions.

The assessment panel’s recommendation to “develop a long-term strategy on how to maintain this very
high level of performance in the light of the problem of the medium-term succession of several of their
key leaders” has posed an ongoing challenge, especially the aim of faculty renewal and long-term
faculty stability. Philosophy has not recruited new core faculty since 2012 and lost 2 faculty members
during this time. History recruited 2 associate professors in environmental history but lost 3 faculty
members, one because of retirement. We are presently recruiting an externally financed assistant
professor to the Division of History, and we hope to recruit 2 associate professors (1 in Philosophy, 1 in
History) and 1 assistant professor (History) to the department, on a mixed funding of internal and
external sources.

Another recommendation in both RAE2008 and RAE2012 was for KTH to find ways to utilize the
expertise of these two divisions in undergraduate and master level teaching. This recommendation has
been left unheeded in KTH, despite efforts from the department to energize the process. Despite a
couple of examples to the contrary, the predominant trend has been a downward one: instead of
strengthening our position in KTH’s engineering programs, our courses have on multiple occasions
been sacrificed in the context of restructuring of programs — also by departments in our own school.

3. Viability

a. Funding; internal and external

The department receives its research funding from external sources in Sweden and the EU (as yet little
from funders beyond Europe). We have a marked profile towards the most competitive theoretical and
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high end (‘basic’) research funders, notably the Swedish research council (VR), Riksbankens
Jubileumsfond, the Swedish Agency for Sustainable Development (FORMAS), the Swedish Foundation
for Strategic Environmental Research (MISTRA), and increasingly the European Research Council.

Broader calls are more common, and interdisciplinary competencies in demand. Given our narrow core
funding for research and teaching we have over the last 15 years explored a conscious strategy to
broaden our expertise in the adjacent humanities (and to some extent social sciences and artistic
research) in order to tap into these sources. We have built efforts to shape research teams and craft
proposals with a mix of internal and external scholars. We have developed processes for assessing
external proposals for collaborations, thereby broadening our networks and our base of expertise and
competitiveness, and enhancing our opportunities to learn from others.

The more successfully our strategy works, Philosophy and History
the more precarious the relation has Sources of research income (2012, 2016, 2020)
become between core funding and

oy oy . Ri h i , KSEK 2012 2016 2020

competitive grants. The critical factor is ‘ SRnereh Teame =
N R . B Government grants 14295 15796 16344
the lack of mechanisms with which to for research and
udi

acknowledge and support excellent Total Research grants 18918 27282 37033
research peI'fOI'mance and hnk it revenues 2020 W Contract research funding 884 824 966

. . . h
strategically to a conscious effort to build 54 684 ol & 5

.. . W Financial income 503 10 55
the presence of humanities and social

sciences at KTH. Despite our large access

to external funds, we experience a lack of

freedom to use resources pragmatically,

which constrains, in our view Figure 4. Sources of research income (2012, 2016, 2020)
unnecessarily, for example our ability to

co-fund PhD students on their 4-year full-

time positions.

Total revenues 35364 45291 54684

b. Academic culture

The department works towards openness and inclusivity by fostering a multiplicity of disciplinary
perspectives and identities. We can still improve on gender balance, and we remain a rather white
Northern and European environment. We are improving at the PhD and postdoc levels with co-workers
from Asia and Africa, but wish to work more on global inclusiveness. To the annual division retreats,
typically 1-2 days per year, all co-workers are invited, including fellows and guests. These well-attended
gatherings provide opportunities to discuss work environment and division strategies.

The department trains research integrity and research ethics and fosters integrated research. Both
divisions hold research coordination meetings, typically once every term, and aim to meet new research
grant calls across the individual backgrounds and subdisciplines of our researchers. The focus of these
meetings is on communicating and sharing approaches that enable identifying new topical
constellations. Both divisions also run a colloquium series to discuss new research, hear thought
leaders in our core fields, and to integrate PhD students and postdocs into a critical and understanding
community of scholars. We work actively with the quality and the variety of our staff. We foster
competence-building of our young and mid-career scholars, to meet the constraints of postdoc and
temporary researcher employments (e.g., teaching experience; language, pedagogical and management
training). Development talks and performance reviews are offered annually to all our co-workers. Both
divisions maintain a collegial leadership structure. Our steering groups are composed of
representatives of all levels of employment, faculty, postdocs/researchers, PhD students and
administration. Meetings are held two to four times every semester.

o The Division of History drafts five-year strategic plans since 2005, so far 2007-2012,
2012-2017, and 2017-2022. Conscious, democratically anchored strategy work has helped to think
deeply and collaboratively on what the division can become, and what difference it can make, to
historical knowledge, to society, to KTH and to the department as a leader of intellectual and
institutional development in the humanities. History also regularly reports on its activities in inclusive
biennial division reports (most recently Defining Humanities. Report 2017-2018, published 2019). The
2019-2020 report is currently in preparation.
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c. Current faculty situation

Current faculty at the Division of Philosophy consists of 2 full professors (male) and 2 associate
professors (1 male, 1 female). A full professor (male) retired in 2018. Age-wise, the span is 47-53. The
female associate professor can be expected to be promoted to full professor within 1-2 years. Given the
age profile, the division needs to recruit younger researchers.

Current faculty at the Division of History consists of 3 full professors, 1 in Environmental History (M
1956, retiring in one to four years), 2 in History of Technology (F 1968, M 1973), and 2 associate
professors, 1 in Science and Technology Studies with Historical Orientation (F 1966), and 1 in
Environmental History (M 1966, also director of the EHL).

The department’s current faculty is unbalanced with regard to gender, a situation which we aim to
relieve through promotion and conscious recruitment. The faculty provides skills and capacity to
maintain supervision, research leadership and abilities to think and act strategically. However, these
capacities rest more on individual properties of our small faculty than on its collective size, which is
modest in relation to the total staff of 77 employed through 2020, including 18 PhD students, 24
researchers, 9 postdocs, 9 research engineers, 2 guest professors, 1 adjunct professor and 4
administrators. We have tried to compensate for this imbalance by hiring guest professors to the
department (4 in the past 5 years), and by affiliating professors (1 in the past 5 years) and adjunct
professors (2 in the past 5 years).

Philosophy and History
Staff headcount (2012, 2016,2020)

We are presently recruiting an assistant
professor in History of Media and Environment,
based entirely on external funding and
including some co-funding requirements
(WASP-HS The Wallenberg AI, Autonomous
Systems and Software Program — Humanities
and Society). We plan to apply for permission to
open permanent positions in Ethics, in History
of Science, and in Environmental Humanities
with Historical Orientation, on the assistant and
associate professor levels, to renew our faculty
and continue building capacity according to our
needs and strategic visions. The process for
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hiring new faculty rests largely on the amount
of long-term core funding and the amount of
long-term teaching commissions — none of
which we have to a considerable extent. It is
typically not considered desirable to hire new
faculty members based on external funding, nor

is there a substantial relationship between
growth of external competitive funding and the
size of core funds.

Figure 5. Staff headcount (2012, 2016, 2020)

d. Recruitment strategies

Recruitment of PhD students follows KTH’s formalized procedures which ensure that principles of
diversity and equality are maintained. Recruitment committees are formed by a gender-balanced and
position-balanced group of colleagues. For new faculty, recruitment follows a strictly prescribed
process based entirely on external evaluation. Post-docs and researchers are exclusively project-funded.
To avoid imbalanced hiring to projects we involve larger circles of colleagues in the selection process.
Project leaders are informed and aware that a hiring process must have a balanced committee in place,
often including non-project members for the interviews of short-listed candidates.
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e. Infrastructure and facilities

The KTH Environmental Humanities Laboratory (EHL) (founded Dec 2011) is embedded in the
research organization at the Division of History. The EHL brings humanities and social science
research to bear on socio-ecological challenges and fosters just sustainability. The Lab fosters
transdisciplinary public engagement and has become a global player in the rising field of the
environmental humanities, with an international network of academic and societal collaborations, now
across all continents. Areas of action include research on environmental change and social innovations,
environmental justice, ecological democracy and environmentalist movements; co-publishing the
International Journal of Environmental Humanities (Duke Univ. Press); training in environmental
humanities, political ecology and visual studies; and outreach activities involving students, civil society
organizations, policy-makers and the public. Initiatives include the annual Stockholm Archipelago
Lecture; the CrossCuts Film Festival; the organization of two large conferences (> 500 participants);
and the public environmental humanities projects on climate change in the city and toxic
autobiographies. Some thirty scholars have spent research stints with the Lab.

The Posthumanities Hub joined the Division of History from 2018 to 2021 as an experimental effort to
break new ground in integrative humanities. The Hub linked to artistic research & design, with strong
outreach; it used nontraditional formats, like film and fiction, stakeholder engagement, and interaction
with social, popular movements; it worked to supplement the profile and brand of KTH as a technical
university, to enhance attractivity, especially among potential female students, and create new pools of
talent.

The Lab has been growing organically, mainly through external funding. It was made possible by a
private donation and is now supported by KTH core funding. The Posthumanities Hub was funded
through a three-year guest professorship by KTH and external grants. The Lab is a significant
innovation, but financially vulnerable. It needs infrastructures, internal organization, event
coordination, communication and web maintenance.

. The Division of Philosophy closely collaborates with KTH Live-In Lab, a full-scale test
environment for advanced technologies in the home. Many modern IT-solutions involve potential
conflicts with privacy and integrity and a relatively controlled environment provides a setup for
examining to what extent these conflicts are realised.

4. Strategies and organisation

a. Goals for development 5-10 years ahead

The department’s short-term goals are to develop its faculty and to solidify its funding base, including
expanded EU funding. In order to strengthen our collaboration between the divisions and within ABE
and KTH we aim to increase our strategic efforts of identifying possible connections to establish cross-
disciplinary cooperative modes of climate, environmental and sustainability research at KTH. Our
medium-term goal is to work towards an increased role of the humanities at KTH; both in research,
through an established platform of humanities and social sciences, and in undergraduate teaching,
through a Masters program in the humanities developed in collaboration with our partners at KTH.

The Division of Philosophy aims to grow and to increase national and international interdisciplinary
collaborations with an eye to wider outreach and societal impact. The division aspires to strengthen its
position to be the leading Scandinavian hub for technology-centered philosophy.

The Division of History follows its current strategy: managing growth and consolidation; build up
faculty and plan for a generational shift; work towards implementing multi- and postdisciplinarity
while maintaining its profile; maintain strength, output, visibility and impact; increase cooperation
with non-university partners; develop the publication strategy; sustain external funding flows (by
increasing the share of EU funding); tap into new funding sources for the EHL; strive for a larger role
in undergraduate education in cooperation with KTH partners, e.g. by opening up fields connecting
science/technology to the wider field of integrated humanities; and continue to build the case for
humanities knowledge as a key element in meeting societal challenges.
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b. Congruence with university-level goals for “A leading KTH” as set out in KTH’s “Development Plan
2018-23” (page 5)

KTH’s Development Plan 2018-2023 envisions an “integrated KTH”, “strengthened by the fact that all
study and research programs are collected under a common scientific faculty that, in addition to
classic technical fields, also covers natural sciences, life sciences, architecture and design as well as the
humanities, social sciences and learning” (p. 6, our italics). “Among technical universities, KTH in
particular has the potential to contribute in the field of sustainability, having the conditions for taking a
holistic view and systematic approach” (p. 12).

The strategic vision for our department is predicated on the clear articulation of humanities and social
sciences as part of the future KTH, utilizing our strengths in the fields of sustainability, gender,
diversity, and ethics research. Department members have collaborated in the presidential initiative
HUMSAM@KTH that worked towards implementing humanities and social sciences research and
teaching at KTH (a first report was delivered in November 2018). This ongoing conversation needs
venues where a more advanced articulation of the presence of non-technical fields of knowledge can be
pursued. It also needs leadership and direction. In our understanding, the future of the humanities and
social sciences at KTH should be considered an overall strategic interest for the university. It should
also be a core feature of the strategic vision of the ABE school which is the natural home for humanities
at KTH.

c. Leadership structure and collegial structure

The department is led by a head from one division and a deputy-head from the other division.
Leadership alternates between the two divisions, as does responsibility for the PhD program. There is
no advisory group on the departmental level; each division has a steering group with wide
representation. Monthly work-place meetings are held on the division level, as are the division retreats,
research and strategy meetings. PhD students are organized on different levels with a focus on the
division level, and with representation in accordance with KTH recommendations. Although line
management is strong, the divisions’ steering groups work to form consensus that the heads of division
use for decision-making. In practice, a collegial steering structure exists at the department.

d. Strategies for high quality

The department is situated in an academic environment and a research (funding) structure in which
both research and publication quality control is performed externally, through peer review, since all
our research is externally funded. We have worked on publication strategies on the division level, and
we aspire to publish our work in highly ranked journals, and open access. OA is now facilitated by KTH
centrally, through funding by the KTH library. Our PhD education comprises regular course
evaluations and annual supervisor colloquia. We maintain evaluation routines of mid-term and final
seminars in PhD education, inviting external reviewers. The publication formats of PhD theses are
tailored to the topic and student in History where the compilation has become more common, but
remains a minority. The compilation thesis is mandatory in Philosophy. History never hires its PhDs, a
reform instituted about a decade ago. This has probably contributed to the high influx of new talent on
the early career level and likely to the strong track record by KTH History PhDs as they have moved on
to other universities at an early and formative stage of their careers.

The Division of Philosophy’s main quality strategy for research and research dissemination is its
emphasis on publication in international peer-reviewed journals. The weekly research seminar is an
important part of the quality process as most research papers pass through the seminar. Each semester
the researchers meet to discuss upcoming projects and funding calls, with the ambition to provide
support and to find common interests.

The Division of History has institutionalized work with project preparation and review, to secure
maximum transparency and participation and to allow for coordination of ideas and external networks.
This work includes an element of continuous monitoring and self-assessment and is led by a designated
Officer of research planning and coordination, currently also deputy-head of Division. Some small core
funding pays for extraordinary costs in preparing grant proposals. A vetting form ensures that projects
are acceptable for submission. Internal quality work on texts has decreased over the years since the
division diversified considerably and invited more international guests to its colloquium series. The
division aims to better organize text-work internally, paying attention also to organized application-
writing.
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5. Interaction between research and teaching

a. Interaction between research and teaching at all three levels (BSc, MSc, PhD) of education

The department teaches comparably little on the undergraduate level, neither BSc nor MSc. We teach
mostly elective and only few mandatory courses. Only a few courses are part of programs. Accordingly,
student numbers are rather low in most of the elective courses. Having no undergrad teaching base to
recruit from makes hiring processes cumbersome but probably enhances quality since we constantly
supply our research environment with experiences and ideas from the outside.

Philosophy teaches engineering ethics, research ethics, philosophy of risk, decision theory, and
philosophy of mathematics. Its course Theory and Methodology of Science (TaMoS) is mandatory in
most master programs (ca. 1300 students per year). All the courses are closely tied to the area of
specialization of the teacher. History teaches basic courses in history of science and technology and
environmental history, informed by current STS and environmental humanities perspectives. Special
thematic focus courses are e.g., Gender & Technology and Energy & Society. The course Swedish
Society, Culture and Industry in a Historical Perspective is an elective but extremely popular course
offering knowledge among exchange students on their new country of residence, its history, society,
culture and other features (ca. 350 students per year). Parts of History’s teaching (e.g., Energy &
Geopolitics; Media, Technology and Culture; Science Goes Fiction; Energy Systems in Society;
Computer History) are tightly connected to ongoing research. Examples are taken straight from
empirical and theoretical work published by the teaching staff. An example of how teaching fuses with
research is the textbook for the Energy & Geopolitics course (Energy and Geopolitics by Per
Hogselius, Routledge, 2018), which integrates teaching preparations with research results from the
division’s energy research. Accredited courses are relatively fixed; contents change according to course
responsible teacher’s expertise, while the intended learning outcomes are updated more rarely. The
History Division established new courses according to research expertise (political ecology,
environmental humanities, Environment and Society in a Changing Arctic).

Doctoral training and supervision are provided entirely by core-funding and sometimes by project
funding (for fully-funded PhD students), which entails that teaching is closely related to research,
including extracurricular summer schools etc.

6. Impact and engagement in society

a. Relevance of research to society at large

The department engages in societal debate by communication and outreach, collaboration and policy
advice. We work with civil society at large, less so individual sectors, industry or companies. We employ
and foster the bottom-up perspectives of activists and communal/regional stakeholders and we work
towards communal, national and international policy change. Our teaching directly impacts the future
engineers who choose our courses, by providing them with a comprehensive set of abilities to meet the
transitions ahead. Beyond the social and cultural competences and language, presentation, and
communication skills which future employers increasingly request we educate students to reflect on
and contextualize technological knowledge and practice historically, epistemologically, culturally, and
ethically.

A great portion of the Philosophy Division’s environmental research is of direct relevance to
environmental policy and decision-making. This applies not the least to research conducted within the
projects Sea-Rims (Formas, 2017-2021), Ethics in biodiversity offsetting (Naturvardsverket, 2018-
2020), Mind the Gap (Formas, 2016-2018), and Environmental co-benefits (2018-2019). A central aim
of Sea-Rims (Formas) is to produce ethical analyses and tools that can be used to assist municipalities
and county administrative boards in their climate adaptation decision-making. The project
“Environmental co-benefits” resulted in a review article synthesizing the rapidly expanding knowledge
of climate co-benefits that can improve decision making in the direction of increased sustainability. A
core aim of “Mind the Gap” was to build knowledge among environmental decision-makers of how
denial of scientific evidence and knowledge can be used to deliberately slow down the environmental
policy-process.

The Division of History has been increasingly active in current environmental and Anthropocene media

debates, adding a humanities perspective to questions of climate change, individual and collective

consumption patterns, or resource extraction industries. Research includes stakeholder perspectives of
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e.g., NGOs and local and indigenous peoples (e.g., Mistra Arctic Futures; REXSAC; Toxic Biographies).
The EHL and the Posthumanities Hub highlight performative research in formats of art, museum
exhibitions and activism. The Making Universities Matter (MUM) platform (Vinnova) continues the
research policy work that Mats Benner (KTH/Lund U) and Sverker Sérlin (KTH) conducted in the
Swedish Research advisory board. A most tangible outcome of such policy advice was the 2016 research
bill with its current scheme of flexible, integrative calls from the Swedish research councils. Sorlin is
one of eight members of the Climate Policy Council, an expert public agency installed in 2018 with the
mission to evaluate annually the government’s policies to reach the zero CO2-emission goals 2030 and

2045.

b. Research dissemination beyond academia

The department contributes debate articles and popular-science essays in the (Swedish) media, radio,
TV, public panels and seminars. Topics are e.g., research and education policies, science scepticism,
science/climate denial and current Anthropocene challenges.

c. Sustainability and the United Nations’ Sustainable Development Goals (SDG)

Several of the Philosophy Division’s research projects directly address sustainability and the SDGs.
Mistra Biotech is an eight-year interdisciplinary research program focusing on the use of biotechnology
in crop and livestock breeding, including regulatory and ethical aspects of GMO introductions. One of
the core aims of Mistra Biotech is to contribute to a more sustainable and competitive agriculture,
contributing to several of the SDGs, perhaps most notably SDG 2 (zero hunger) and SDG 15 (life on
land). Crucially, not only the ecological aspects of sustainable development are covered by the division’s
research. Social sustainability aspects are addressed in several of the PhD projects, perhaps most
clearly in a project funded by the Swedish Road Administration focusing on Vision Zero in road traffic
safety (SDG 3, good health and well-being) and a project conducted in collaboration with the Swedish
Defence University focusing on gender aspects in defence systems (SDG 5, gender equality). One
faculty member (Edvardsson Bjornberg) and two senior researchers (Wikman Svahn, Karlsson) have
environmental and climate related issues as core research. Most of the externally funded projects (>
80%) relate directly to SDGs.

The majority of the History Division’s research addresses social and environmental sustainability, not
least since the foundation of the EHL in 2011 as a direct response to the increasing need and attention
for broader environmental research. The EHL led an international team of researchers from Brazil, the
United States, Turkey, Italy, and Sweden to investigate social innovations developed by civil society
organizations and municipalities in five metropolitan areas in the Formas-funded project Occupy
Climate Change (OCC!) on societal responses to climate change. In 2020, the project The Mediated
Planet: Claiming Data for Environmental SDGs received funding in the new Formas program
“Realising the global sustainable development goals”. The division acts as ABE’s representative in a
research project on KTH’s climate framework of carbon reduction. The division carries out projects on
natural resource access and use, e.g., Arctic mining and sustainable development, or water
management research linked to the KTH Water Center. Most of the externally funded projects (> 80%)
relate to SDGs.

d. Structure for increased impact

We expect that future research (and teaching) will be increasingly multi- and transdisciplinary. The
large Swedish and European funding institutions and funding programs have prompted us to
transgress the traditional academic boundaries, to move beyond our peer communities and engage with
societal actors and stakeholders. Academic work will have to be collaborative across sectors to address
and meet societal challenges that are neither sectorally bound nor solved. For our research to make a
difference we need to experiment with new research models and questions. As a humanities
department at a technical university, we believe we are exceptionally well positioned to foster such
ideas and aims of integrative and transformative research. We have shown that we can help create new
research environments. In the next decade, we want to be key also in defining new research agendas.
To achieve this goal, we have established a generous collegial structure of identifying topical interests,
exchanging ideas and experimenting with new combinations of methods. This structure has attracted
and engaged a wide array of scholars, activists, artists and other non-academic partners to our projects,
and we aim to further expand our work with communities, local authorities, governmental agencies,
NGOs, companies, and the media. We have devised a publication strategy and are developing a
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communication strategy. To strengthen collaboration on the faculty level we aim to adjunct and affiliate
partners from the non-academic sectors.

e. Impact cases

1) ROBUSTA Robust decisions to manage climate risks in Sweden (see attachment)
2) CHAQ Creating Cultural Heritage in Antarctica/ CHAQ2020 Argentinean-Swedish expedition (see
attachment)

7. Other

a. Specifics that the department wishes to mention and describe

Current and future challenges should stand at the heart of any large university. They require
contributions in the humanities and social sciences, not least to support the teaching of students. We
take the opportunity to emphasize that good technical universities, and especially the very best in the
world, have a solid presence of the humanities and social sciences. They cultivate these fields according
to a strategic vision, and they demand knowledge of these fields of their students to build responsible
leadership. Our model to contribute to this vision for KTH is to cultivate the integrative humanities
smartly adapted to KTH structures and needs. The department’s position limits strategic planning to
this effect unless it is coupled with the implementation of KTH’s Development Plan.
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Division of Real Estate Planning and Land Law

Division of Real Estate Economics and Finance
Division of Real Estate Business and Financial Systems
Division of Construction and Facilities Management
Division of Geodesy and Satellite Positioning
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Department of Real Estate & Construction Management

1 Overall analysis and conclusion; strengths and development areas

1a Limited SWOT-analysis
The Department of Real Estate and Construction Management consists of five divisions, each with
specific strengths and weaknesses. The research at the department is applied and problem oriented.
Knowledge gaps are identified in relation to both new and traditional societal and industry challenges,

and to technology developments that are relevant for this field.

Strengths

Weaknesses

Multidisciplinary research
environment working with applied
topics

Research with high relevance to the
built environment and society

Sustainability considered in all
research projects

Positive trend in publishing

Slightly negative trend in external
funding of research

Journals of applied research are
often not the highest ranked

Too few doctoral students for some
years (but new ones now recruited
and more planned for)

Small research groups, vulnerable
to retirements and sick-leaves

-8 Strong national and international
g cooperation in research Few EU-projects
Q
2 Membership in international field-
[~ oriented associations
Researchers that teach / teachers that Small units within different
do research disciplines (a minimum size is
Experienced faculty i3] OLTE D)
=) Process of moving to a new office and izloallmigs lisiyes fenditug el
o .. . . research
= reorganizing almost finished which
% gives synergy effects Skewness in positions and resources
opm|
g Recruiting new faculty, thus in a Recruitment lagging behind need
?_{J positive flow to rebuild and rebalance (and more retirements in coming
) the organization years)
DEVELOPMENT AREAS

Among the most important development areas for the Department of Real Estate and Construction
Management are:

e Balancing the operations: between teaching and research; between different kinds of financing
of research; and for better equality within the group of employees (in the sense of gender, age
and different roles and responsibilities).

e The possibility to reduce the effects of loss of faculty (due to retirements) by recruitment, as
well as a structured planning for new recruitment in a longer perspective. This process needs to
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be in constant flow not to harm the balance between research output and the large teaching
duties of the department and this is hopefully recognized by all parts of KTH management.

¢ Development of more financing of research by more and continuous applications for external
grants.

e Financing and recruitment of more PhD-students and post docs.
e Development of individual skills in managing larger research projects.

¢ Further development of national and international cooperation to submit applications on solid
research ideas and receive larger grants and EU-funding.

1b Summary statement on contributions of department on impact, infrastructure and sustainable
development

The Department of Real Estate and Construction Management has a long and well documented
tradition of collaboration with industry, Swedish authorities and other organizations as well as the
public, in matters concerning development of the built environment.

The main research infrastructure consists of different databases and a number of geodetic instruments
mostly used in teaching but also for research purposes. The department had — until 2018 — a local BIM-
lab, but now uses common lab services of the ABE-school.

Several of the sustainable development goals are dealt with in the research of the department and its
publications. According to the bibliometrics, the goals that are present in the highest number of
publications are SDG 11, 9, 3, 10, 7 and 12, i.e. Sustainable cities and communities, Industry, innovation
and infrastructure, Good Health and Well-being, Reduced Inequality, Affordable and Clean Energy and
Responsible Consumption and Production. It is estimated that 40-60% of the department’s research is
related to sustainable development, or somewhat higher in specific research groups.

2 Research profile

2a General information of the department

The Department of Real Estate and Construction Management is one of the smallest departments at
the school with in total 44 steady employees and a yearly revenue of approx. 72 million SEK with about
55% generated by teaching activities and 45% from different kinds of research funding. The department
divisions are all working with applied research concerning the built environment but have employees
mostly trained within different academic disciplines.

The Division of Real Estate Planning and Land Law engages in teaching and research with a main
focus on how rights associated with land use and real property can be established and/or adapted in
order to facilitate desirable societal development, for example the construction of buildings with
complementary infrastructure, or the protection of valuable natural areas.

The Division of Real Estate Economics and Finance delivers teaching and research concerning
economics and finance applied to the thematic areas of building and real estate. Research is mainly
based on economic theory, but also takes into consideration the interaction between different markets
related to the thematic areas as well as macroeconomic variables.

The Division of Real Estate Business and Financial Systems engages in teaching and research applied
to the thematic areas of building, real estate and the function of financial systems. Research at the
division is mostly based on theories and traditions within the field of business studies. Main focus of
study is the unit of the firm as well as consumer studies.
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The Division of Construction and Facilities Management performs education and research in project
management, collaboration, communication, information management, procurement, and
construction logistics. The research field covers the organization and management of the entire
construction process, from concept and design to production and maintenance.

The Division of Geodesy and Satellite Positioning delivers teaching and research that includes both
theoretical and applied areas of geodesy. Priority areas are applied geodesy with specialization in
surveying — including surveying for cadaster and for map production — as well as regional geoid
determination and processing/analysis of space geodetic observations from various satellite systems,
e.g. for climate related research.

The department also hosts the Centre for Construction Efficiency (CBE). This is a platform for
collaboration and development between institutions, industry and society. CBE creates a cross-
disciplinary and internationally renowned research environment, as well as conducts research and
development projects. The projects contribute to safer working environments, effective construction
processes and strengthened international competitiveness.

In 2021, a new competence centre was established at the department. The Sustainable Finance Lab is a
consortium consisting of six universities and research institutes together with representatives from the
industry, in which sustainable development researchers aim to create a world-leading centre of
excellence for sustainable financial markets. The Sustainable Finance Lab will focus on reformulating
the concept of risk, sustainable development standards and policies along with transformation,
technology and innovation.

2b Central research questions and themes, knowledge gaps addressed, main research activities

It should be noted that from now on the structure of the information is given not according to
organization of division and centres at the department. Instead, the information structure is illustrating
main disciplinary research focus, as this is what constitutes strong research co-operation in different
research groups at the department. Therefore, the subject areas of economics, finance and business
studies are described jointly.

Real estate planning and land law: The subject area comprises formation of real property units and
real property systems together with associated structures of land use and developments. Focus of the
research is on society's demands for rational and appropriately designed property units and other land-
based property rights systems, as well as methods for transforming property division and property
rights systems. A general description can be broken down into two sub-areas: property division and
property rights systems; and land development processes. In recent years the subject area has
developed with a focus on institutional rules for land-related rights and transformations of these rights.

Real estate economics, finance and business studies: The research profile includes real estate
economics and finance, housing economics, real options, and construction economics as well as real
estate business focusing on the unit of the company and its stakeholders. The research focuses on
commercial real estate markets and housing markets. Furthermore, the research studies both direct
and indirect real estate markets. In the area of real estate, housing, and urban economics, there are a
large number of social challenges for a more sustainable development. It concerns questions about the
functioning of the housing market, housing affordability and shortage, over-indebtedness, and how the
real estate sector should respond to the climate threat.

Construction and facilities management: The main focus has been on change, innovation and
sustainability, in particular how client/owner driven innovation and change can support a more
efficient and sustainable built environment. Within the field of construction and facilities management,
interdependent “drivers” for innovation, organizational change and increased efficiency and
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sustainability have been explored. Most research has taken the perspective of the public client/owner.
However, also contractor, consultant and societal perspectives have been addressed, including
consumer/tenant perspectives.

Geodesy and satellite positioning: The profile includes research in both theoretical and applied
geodesy contributing to the climate change related studies and digitalization of the planning and
building process. The main topics are monitoring geodynamic phenomena (land and sea level rise),
geoid determination, development of methods for precise positioning, collection of geographical data
using terrestrial and satellite sensors and realization of geodetic project adapted reference systems.
Main research activities are mainly theoretical and numerical analyses, to smaller extent experimental
collection of data (measurements).

2c¢ Contributions to the advancement of the state of the art within the research fields of the department

Due to the ambition to respond to emerging challenges, developments and needs in society and
industry, new empirical phenomena are continuously being explored with the different disciplinary
tools used at the department, and often in cooperation in projects combining specializations. This “in-
house” possibility to take a multi-disciplinary approach to applied research of the built environment is
a unique strength of the department. Each main field of applied research is commented upon briefly.

Real estate planning and land law: Several contributions have been achieved in the field of
digitalization of land development, in the legal dimension regarding the material and procedural
provisions in real property law. These are early and initial outcomes in the first phases regarding legal
reforms of real property law as requirements for digitalization. Recent research indicates more
accentuated connection to theories in the interfaces between law and microeconomic theory (law and
economics), as well as between law and theories of distributive justice (law and philosophy). In
addition to these two approaches, there is also more traditional legal research (legal dogmatic method).

Real estate economics, finance and business studies: A significant contribution has been how to
measure price dynamics in the owner-occupied property market. Several articles on price index
construction have resulted in what is today considered the official housing price index in Sweden, the
HOX index that has been constructed at KTH, produced by the company Valueguard AB and
distributed by NasdagOMX. A major contribution is also to expand and integrate multiple theoretical
research areas into applied real estate and banking research.

Construction and facilities management: Novel and well-recognized research is ongoing in the fields of
innovation, business networks, knowledge integration and procurement. The department was early in
performing research on the implementation of digital technology, collaborative work practices and
inter-organizational integration, fields that have increased in attraction. Due to recruitment and
reorganization, our research in the fields of innovation and procurement has substantially developed
during the last few years, creating a strong, growing and promising research group. The senior
researchers are among world leaders within their fields.

Geodesy and satellite positioning: The researchers have developed: a) a method for precise geoid
determination (the KTH method) based on least squares modification of Stokes’ formula by combining
global gravitational models, ground gravity measurements, high resolution digital terrain model and
GNSS-levelling data; b) a method to determine a gravimetric land uplift model using satellite gravity
missions (GRACE). The model plays an important role in present day’s processes related to the Earth
system; c) a novel gravimetric approach to determine different Earth’s interior parameters such as:
crustal thickness depth, density, upper mantle viscosity and density; and d) methods for improved
GNSS positioning and navigation, as well as improved applications of high accuracy GNSS positioning
and also estimation and characterization of hardware biases in GNSS code and carrier phase
observables.
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2d Quality and quantity of contributions to the body of scientific knowledge

The quantity of publications from the department can be illustrated by the figures (1-3). In short the
figures show a positive and stable movement towards more publications and co-publications but also
the effects of retirements. To counteract this new recruitment is planned for in 2021 and the following
years. Given the limitations of staff, a vast amount of internationally and nationally high-quality
articles, conference papers, research reports, books etc. are produced. We also note that publication
impact and journal impact is something to give more focus. The different research areas covered by the
department are also commented on.

Real Estate & Construction Mgmt

Publications in DiVA, fractional counts Publication impact and Journal impact, 3-year moving

Number of average, fractionalized
fractionalized publications

Real Estate & Construction Mgmt

Average
30 number

30

25
2,5

20

2,0 ©

2012 2083 2014 2015 2016 20177 2018 2019 " 20122014 20B-2015 2014-2016 20152077 2016-2018 2017-2019
W Article, peer review W Publication impact, WoS B Publication impact, Scopus
W Conference paper, peer review Journal impact, WoS Journal impact, Scopus
Figure 1. Publications in DiVA. Figure 2. Publication impact and

Jjournal impact.

Real Estate & Construction Mgmt

Co-publiation, 3-year moving average, full counts
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publications

35
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International, WoS International, Scopus

Figure 3. Co-publication.

Real estate planning and land law: Much of the research output within real estate planning and land
law is not captured by the applied bibliometric tools, with journal impact and citation indexes. Firstly,
the legal domain is by its very nature specific and defined on a national basis, a fact that is particularly
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true for the area of real property law. This results in that publications are not delimited to articles in
international journals. A large portion of the output is in the form of reports and books. Secondly, the
standard language for research publications within the legal discipline is Swedish. Examples of
publications (English ones chosen):

Ekbick, P. & Riekkinen, K. (2020). A Digitalized Property Formation Process? Comparative study of
legal qualifications in Finland and Sweden. In: Hepperle, Erwin et. al. [Eds] Methods and Concepts of
Land Management. Diversity, Changes and New Approaches, pp. 73-91. European Academy of Land
Use and Development. Hochshulverlag AG an der ETH, Ziirich.

Sabel, L. (2019). Public control over real property division. Past, present and the future. [In Swedish]
Doctoral thesis, KTH.

Granath Hansson, A. (2019). City strategies for affordable housing: the approaches of Berlin,
Hamburg, Stockholm, and Gothenburg. International journal of housing policy, 19(1), 95-119.

Grigoryan, A. & Paulsson, J. (2017). Legal aspects of management of commons within residential
urban space: Comparative review of Western European and former Socialist experiences. Der
offentliche Sektor - The Public Sector, 43(1), 75-86.

Kalbro, T. & Paulsson, J. (2014). Development of Swedish Legislation regulating Compensation for
Compulsory Acquisition: A Law and Economics Perspective. European Property Law Journal, 3(3),
215-230.

Real estate economics, finance and business studies: The quality of the research articles published in
real estate economics, finance and business studies during the period has been good, but the quantity
could be increased. There has been a generational shift in recent years involving the retirement of
faculty affecting this knowledge area. Because of a somewhat slow recruitment process, many
researchers at the department are involved in teaching. New recruitment (2 associate professors and a
lecturer in 2021) is planned for and this will balance the duties of research and teaching in a better way,
giving necessary time for more studies, applications for research funding and publishing of the
research. Examples of publications:

Wilhelmsson, M. (2019). Energy Performance Certificates and Its Capitalization in Housing Values
in Sweden. Sustainability, 11(21), art nr. 6101.

Armerin, F. & Song, H-S. (2018). Valuation of real options in incomplete models — An implied yield
approach. Fuzzy Economic Review, 23(1), 19-32.

Casady, C., Eriksson, K., Levitt, R. E. & Scott, W. R. (2018). Examining the State of Public-Private
Partnership (PPP) Institutionalization in the United States. The Engineering Project Organization
Journal, 8, SSRN: https://ssrn.com/abstract=3317770

Carlsson Kanyama, A., Carlsson Kanyama, K., Wester, M., Snickare L. & Soderberg, I-L. (2018).
Climate change mitigation efforts among transportation and manufacturing companies: The current
state of efforts in Sweden according to available documentation, Journal of Cleaner Production, 196,
588-593.

Steininger, B. I., Pommeranz, C., Ong, S.E. & Green, R.K. (2018). "Regulation of Managers and
Investment Vehicles". Routledge Companion to Real Estate Investment. Routledge, 43-69.

Muyingo, H.G. (2017). Analysis of factors influencing reported housing maintenance costs in
Sweden's public and private rental sectors. International journal of strategic property management,

21(3), 284-295.

Berggren, B., Fili, A. & Wilhelmsson, M. (2017). Does the increase in house prices influence the
creation of business startups?: The case of Sweden. Region, 4(1), 1-16.
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Donner, H., Song, H.S. & Wilhelmsson, M. (2016). Forced sales and their impact on real estate
prices. Journal of Housing Economics, 34, 60-68.

Zalejska-Jonsson, A. (2014). Stated WTP and rational WTP: willingness to pay for green apartments
in Sweden, Sustainable Cities and Society, 13, 46-56.

Construction and facilities management: Research in project communication, construction project
management and facilities management are published as scientific articles in reputable journals and
conference papers, but there is improvement potential. Due to the applied focus, some important
research pieces have primarily been published as reports in Swedish. In addition, significant impact has
been made in the standardization work, including standards for open BIM/Building SMART/IFC and
Collaborative business relationship management (SS ISO-44001). This reflects a tension between the
demand for results that gain societal impact (and the research funding sources) and the academic
publishing ambitions. Examples of publications:

Baraldi, E., Havenvid, M.I., Linné, A. & Oberg, C. (2019). Start-ups and networks: Inter-active
perspectives and a research agenda. Industrial Marketing Management, 80, 58-67.

Eriksson, P. E., Volker, L., Kadefors, A., Lingegard, S., Larsson, J. & Rosander, L. (2019).
Collaborative procurement strategies for infrastructure projects: a multiple-case study. Proceedings of
the Institution of Civil Engineers-Management, Procurement and Law, 172(5), 197-205.

Kadefors A., Uppenberg, S., Alkan Olsson, J., Balian, D. & Lingegard, S. (2019). Procurement
Requirements for Carbon Reduction in Infrastructure Construction Projects — An International Case
Study. Construction Climate Challenge. Report. Stockholm, KTH.

Vass, S. & Karrbom Gustavsson, T. (2017). Challenges when implementing BIM for industry
change. Construction Management and Economics, 35(10), 597-610.

Karrbom Gustavsson, T. (2016). Organizing to avoid project overload: The use and risks of
narrowing strategies in multi project practice. International Journal of Project Management, 34(1),

94-101.

Geodesy and satellite positioning: The research team has succeeded to publish in many well-known
and high-impact journals and national and international conferences. In addition, the publications
attracted many audiences and several workshops (about BIM) and five successful international
summer schools about geoid determination were organized. In the period 2012 — 2020, the researchers
have published almost 100 peer-reviewed scientific articles and six PhD students successfully
completed their studies. Examples of publications:

Gido, N.A.A,, Bagherbandi, M., Sjoberg, L. and Tenzer, R. (2019). Studying permafrost by
integrating satellite and in situ data in the northern high-latitude regions. Acta Geophysica, 67, 721—

734-

Uggla, G. and Horemuz, M. (2018), Geographic capabilities and limitations of Industry Foundation
Classes. Automation in Construction, 96, 554-566.

Sjoberg, L.E. and Bagherbandi, M. (2017). Gravity Inversion and Integration: Theory and
Applications in Geodesy and Geophysics. Springer. ISBN 978-3-319-50298-4.

Hakansson, M., Jensen, A.B.O., Horemuz, M. and Hedling, G. (2017). Review of code and phase
biases in multi-GNSS positioning. GPS Solutions. 21, 849-860.

Mehdi, S.J., Sjoberg, L.E., Bagherbandi, M. (2017). Use of GRACE data to detect the present land
uplift rate in Fennoscandia, Geophysical Journal International, 209(2), 909-922.
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2e Engagement in national and international research collaboration within academia and its outcomes
Real estate planning and land law:

Initiator and coordinator of a Nordic network for collaboration in research and research
education, involving Aalborg University (Denmark), Aalto University (Finland), Lund
University (Sweden), and Norwegian University of Life Sciences (Norway).

A number of researchers take part as members of the European Academy of Land Use and
Development (EALD). (https://www.landuseacademy.org/)

The ADLAND project — Advancing collaborative research in responsible and smart land
management in and for Africa — coordinated by the Technical University of Munich (TUM).

The COST Action “Public Value Capture of Increasing Property Values” is funded by the
European Cooperation in Science & Technology. (http://www.puvaca.eu/)

Partner in the EU-funded SUSDEV-project (Lifelong Learning for sustainable development).
(https://susdev.eu/)

Involved in VERITAS (Structural development of the third cycle based on Salzburg principle), a
Tempus-funded project launched in 2013 and ended in 2018.

Real estate economics, finance and business studies:

Research collaborations within the field of Real Estate Economics and Finance with three
Chinese universities: Shanghai Jiao Tong University (SJTU), Beijing University Chemical
Technology (BUCT) and Tsinghua University Beijing.

Research collaborations within the field of Real Estate Business with: Stanford University
(USA), National University of Singapore (Singapore), Oslo University (Norway), and Abo
University (Finland).

Collaboration in European networks: European Real Estate Society (ERES), European
Regional Science Association (ERSA) and European Network Housing Research (ENHR).

Collaboration in international networks outside Europe: American Real Estate Society (ARES);
Pacific Rim Real Estate Society (PRRES).

National collaborations are numerous, and most research projects involve several other
Swedish academic institutions, among those not mentioned elsewhere are: Lund university,
Hogskolan i Gavle, the Centre for research on Economic Relations (CER) at Mitthégskolan in
Sundsvall.

A consortium comprised of KTH (the consortium leader), IVL the Swedish Environmental
Research Institute, Luled University of Technology, the Stockholm Resilience Center, the Royal
Swedish Academy of Sciences and the University of Gothenburg and industry representatives
have resulted in the Sustainable Finance Lab.

Construction and facilities management:

National Strong Research Environment ProcSIBE (Procurement for Sustainable Innovation in
the Built Environment, 2014-2020) funded by Formas (see Impact cases). This includes a
Nordic research collaboration around procurement in the built environment and participation
in the EU network NETLIPSE on large infrastructure projects.

The division is related to the IMP Group (www.impgroup.org). One of our researchers is a
board member of the IMP Group.

Researchers are related to a European network studying innovation in the construction
industry — ENRIC (European Network of Research on Innovation in Construction).
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e Large international ProcSIBE project: Implementation of Procurement Requirements for
Sustainable Collaboration in Infrastructure Projects (Impres), a part of the Construction
Climate Challenge, an initiative hosted by Volvo Construction Equipment, co-funded by the
Mistra Carbon Exit program.

Geodesy and satellite positioning:

e KTH Geodesy participates in research co-operations with other universities in Sweden, e.g.
Lund University, Chalmers University of Technology and also the Swedish mapping, cadastral
and land registration authority.

e Cooperation within the framework of the Nordic Geodetic Commission (NKG), as well as the
International Association of Geodesy (IAG) and Nordic Institute of Navigation, where KTH
staff members participate in, and contribute to, committees, working groups, workshops,
research schools etc. KTH Geodesy cooperates with e.g. University of Stuttgart in Germany,
Ecole Polytechnique Fédérale de Lausanne (EPFL) in Switzerland, and the Technical University
of Denmark (DTU) on research projects and applications for e.g. EU funding.

e EU Erasmus+ Program: cooperation with geodetic institutions in Austria, Spain, Italy, Albania,
Bosnia, Serbia, Armenia, Moldova and Ukraine, and Central Asian countries.

2f Follow up from previous evaluations

The latest RAE at KTH was carried out in 2012. At that time, the department was formed differently
and included the divisions Building and Real Estate Economics, Real Estate Planning and Land Law,
and Project Communication. In addition, the Centre for Banking and Finance (closed in 2017) was
evaluated as belonging to the Unit of Assessment. The Centre focused only on research and the staff is
now relocated. The Division of Geodesy and Satellite Positioning joined the department in 2018, but
has a long history at KTH.

For the Dept. of Real Estate and Construction Management (Unit of Assessment, UoA), the following
recommendations were stated in the RAE 2012: ”In some of the divisions there is insufficient
willingness to take structured, coordinated steps towards increasing the research budgets. Whilst there
was a commitment to supporting individual researchers and collaborative research projects, the UoA
needs to develop a clear vision for the future and a clear strategy for its achievement. To strengthen its
international profile, the UoA should consider recruiting international researchers to support both the
newer research areas as well as to strengthen the better-established expertise.”

The department has since 2012, and in particular in recent years, worked with structuring and
coordinating the research budgets. Divisions have been added to the department and collaboration
between the divisions has increased. Divisions with a large amount of teaching have received more of
both internal and external research funding. In recent years, recruitment of international researchers
has been made, and more international PhD students and guest researchers have been added to the
department. Research collaboration with international partners has also increased in projects and
publications.

3 Viability

3a Funding; internal and external

The department has a yearly revenue of approx. 72 million SEK with about 45% from different kinds of
research funding (figure 4).
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Real Estate and Construction Management
Sources of research income (2012, 2016, 2020)
Research income, kSEK 2012 2016 2020
‘ B Government grants 10107 €523 13086

for research and
doctoral studies

Collaborative research funding 8 247 9644 15098

Total

revenues 2020 B Contract research funding 550 408
29 433 Other revenues 4852 895 821
B Financial income 493 1 20

Total revenues 23 698 17613 29433

Figure 4. Sources of research income (2012, 2016, 2020).

The largest external funding sources for the department are tabled below.

Largest funding agencies (kSEK) 2020
Trafikverket (Swedish Transport Administration) 5990
Formas (Government research council for sustainable development) 3406
Fastighetsdgarna Stockholm (The Swedish Property Federation Stockholm) 724
Samhallsbyggarna i Sverige AB 720
Other foundations from private sector 706

Among external funders of research in the requested period are governmental funding agencies:
Formas, Vinnova, SBUF (construction industry research and development fund), The Swedish
Transport Administration, The Swedish Construction Federation, ERDF European Regional
Development Fund, The Swedish Foundation for Strategic Environmental Research (Mistra) and
Swedish Energy Agency (Energimyndigheten). A recent industry funding initiative, involving more
than 20 actors from the sector, has focused on housing (16 MSEK, Bostad 2.0), where most projects are
dealing with real estate economics, finance and business studies.

Government funding to the built environment has increased, both due to awareness of the high impact
of this sector on sustainability and a united industry initiative (IQ Samhaéllsbyggnad). There is also
direct funding from housing companies and municipalities. A professorship in real estate management
(2016) is funded by a total of 10 MSEK by a group (20) of real estate owners. This funding is available
until 2023.

Within some of the research fields, e.g. real estate planning and land law and geodesy, there are
limitations of the possibilities to obtain external funding. For trade and industry, the findings and
results from research in the field are rarely commercially exploitable. For research in geodesy, the topic
falls in between the field of natural science and the field of technical sciences. Public authorities and
organizations do not have a government mandate to use resources for funding research in the domain
at hand. This results in that the research projects undertaken to a large degree have to rely on internal
funding. However, research funding has been obtained e.g. from the cooperation with the Swedish
mapping, cadastral and land registration authority on industry doctoral students, and during recent
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years the Division of geodesy and satellite positioning has been successful in obtaining funding for
projects in fields which are not classical geodetic fields.

3b Academic culture

The academic culture has been developing since RAE 2012 with a strong and systematic focus on
research, publications and funding, as well as a more elaborate focus on replacing retiring colleagues by
recruiting in international competition. Changing staff also makes culture change, and an earlier focus
on reports and production published in Swedish is replaced by publishing in international peer-
reviewed journals. The department has established relations to strong international research
communities in all of its disciplinary areas.

3c Current faculty situation

In 2020 the department had 44 full-time steady employees of different titles. The main faculty is
illustrated in figure 5 and the table.

Real Estate and Construction Management

Staff headcount (2012, 2016, 2020)

Headcount
Staff
30
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Figure 5. Staff headcount 2012, 2016, 2020.
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Faculty Men Women Sum
Full professor 4 2 6
Associate professor 7 3 10
Lecturer 2 4 6
Sum 22

The department also hosts three full professors (one man and two women) as guest professors and one
full professor as adjunct professor (a man, financed from the industry). They contribute in research as
well as in teaching and is an important part of the senior capacity of the department. The department
had during the assessment period no assistant professors employed, but is now planning to introduce
that category, as part of the tenure track system.

Out of the associate professors, three men and one woman (4 persons) will have retired in a five-year
period along with one lecturer (woman) and one researcher (woman). The department has a balanced
gender distribution among employees, as well as among PhD-students and undergraduate students.
However, as we see in the table above, the distribution between men and women among full professors
and associate professors is skewed. The guest professors are a strategic way of handling this situation,
so that the culture can stay mixed.

If, on the other hand, we broaden the perspective inter-sectionally and include ethnicity, we find that
most full professors and associate professors were born in Sweden. This aspect should therefore be
highlighted, as it signals that the recruitment strategy of the department has not fully been in line with
KTH objectives and that equality needs to be considered in future recruitment of faculty.

3d Recruitment strategies

For the following five-year period, the main strategic focus is on balancing the staff with regard to the
amount of personnel for teaching and research. The department has still not fully handled the large
group of faculty retiring, indicating that an important task is the systematic recruitment of skilled
faculty in international competition. Another important strategic choice is to restructure the staff. The
scarcity of faculty (as a direct effect of retirements during the recent years and present structure for
faculty funding) in relation to the departments’ teaching assignment has a possible negative effect for
research output and a more traditional staffing structure is to be aimed for. To reach this balance,
recruitment is necessary.

3e Infrastructure and facilities

The department is located within one and a half floor in a building at the main KTH Campus,
Teknikringen 10B, where the department rents office rooms, seminar rooms, kitchen, etc. On the
ground floor in the same building, the department has access to seminar rooms for teaching, meetings,
etc. The building was recently constructed and facilities and equipment are therefore in good working
order. There are possibilities for video conferences as well, making remote teaching more convenient.

The main research infrastructure consists of different databases and a number of geodetic instruments
mostly used in teaching but also for research purposes. The department had — until 2018 — a local BIM-
lab (Building Information Model), but this was shut down as the School of Architecture and Built
Environment supported the development of a new joint Digital Lab available for all KTH. The
Department will from now on use this resource for teaching and research.
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4 Strategies and organization

4a Goals for development 5-10 years ahead

The department has a clear objective to increase the number of publications each year. We start at
department level with focusing on more publications/citations and will in the coming year also focus on
higher ranked journals. The opportunities to produce more publications in the short term are entirely
dependent on opportunities to recruit, also including new PhD students. At department level, the
priority in the short run is to include the entire base of research staff on a shift towards more
publications. We will also strive for increased co-publishing of various kinds and a higher degree of
open access publishing. In the short run, a rising trend in publications is thus expected. In the longer
perspective, a progressively higher citation rate, increased co-publication and publications in "better"
journals are expected where possible. However, it is difficult to foresee the effects of the current
pandemic situation on the research output, and it might affect the number of publications,
international collaboration, conference papers, etc.

4b Congruence with university-level goals for “A leading KTH” as set out in KTH’s "Development Plan
2018-23” (page 5)

KTH Development Plan 2018-23 indicates the overall goals for the university. The goals defined at
department level are compatible with a general university-level goal of excellence in research,
education and industry collaboration. Research is done as an integral part of education and industry
collaboration. The department is striving for a development of all three activity dimensions, however
the development of a stronger research culture is prioritized in line with the goal of a leading KTH.

The department can in itself be regarded as an example of the strategy of integration, as it hosts
different research traditions and fields of study with a common applied interest in real estate and
construction management. The KTH goal of a higher visibility of research and other activities could
inspire the department to further development and the aim is for this to be made easier in a five-year
period when new recruitments have replaced colleagues that have retired.

Open, digitalized, sustainable, international are all key words that are an integral part of our
development plan at a department level. They inspire the daily work and are reasons for structured
revisions of the yearly output at, for example, the department conference. The KTH goal of equal
opportunities is in special focus of attention of recruitment of new faculty due to the defined present
need to change in-balances in distribution of gender and ethnicity among department staff. A large part
of the department’s research is related to digitalization, sustainable development and gender equality,
and is carried out in international teams, often carrying out international comparative studies.

4c Leadership structure and collegial structure

The leadership structure is traditional flat Scandinavian collegial leadership. The department is led by
the Head of Department and there is also a Deputy Head of Department. Each division is led by a Head
of Division. All these (77 in all) compose the Heads Group, which has meetings every second week. There
is also a larger Department Management Group, in addition consisting of education Program Directors,
Director of Studies, HR representative, Financial officer, Head of Administrative Group, and doctoral
student representative, which meet five times per year. There is also a Research Education Board.

4d Strategies for high quality

The quality work is done by publication of good research in high-ranking international research
journals. All PhD theses are reviewed prior to publishing and most of them write compilation
dissertations which consist of scientific papers published in, or submitted to, scientific refereed
journals. A large part of the research projects relies on external funding, which is won in competition
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and thus a quality recognition of both the previous research and the outline of the applied research
project. All recruitment at the department is done in international competition.

5 Interaction between research and teaching

5a Interaction between research and teaching at all three levels (BSc, MSc, PhD) of education

Most of the staff from the department are active in both teaching and research. Also staff employed as
researchers participate to a large extent in teaching. The staff teach in courses given by the department
and outside of the department, as well as do research within the subjects that they teach in, which
means that research and teaching are closely connected. Teaching is done in courses at all levels, BSc,
MSc and PhD level, as well as in commissioned courses for people already working in the field.
Knowledge and results from research are included in the contents of the courses and used as examples
and cases. The level of research-connected teaching increases in the courses on the advanced level and
courses at the MSc level are intended to prepare students for research. Research articles and papers,
both by the department staff and by other national and international researchers, are used as course
literature. The degree projects are sometimes connected to research projects at the department.
Teaching in PhD courses as well as supervision of PhD students are led by staff from the department.
Parts of the research at the department is carried out by PhD students.

6 Impact and engagement in society

6a Relevance of research to society at large

Social relevance in our research is essential. The department is to a large extent engaged in applied
research and has a great deal of dependence on external financiers, mainly from the industry. Many of
the employees in the department hold positions with institutions in society, such as funds, committees,
and they also produce many reports to the government on industry matters. It is also common for the
department staff to be present in media.

Results are also relevant for municipalities and the national policy level. Several of the research reports
and articles produced by the department have resulted in legal reforms, with direct impact on society.
Some key external stakeholders that are in focus are public clients of urban development and
infrastructure, such as The Swedish Transport Administration and Stockholm municipality, as well as
private and public client/owner organizations. The department has ongoing research cooperation with
the Swedish mapping, cadastral and land registration authority around physical geodesy and improved
GNSS positioning, and with the Swedish Transport Administration (Trafikverket) on high accuracy
GNSS positioning in construction projects.

6b Research dissemination beyond academia

An important channel for dissemination of research results is through the examination of MSc and PhD
students, as well as through adjunct professors, guest professors also working in companies, and
industrial PhD students. Research is also disseminated through networking within competence centres,
such as the Centre for Construction Efficiency and the Financial Sustainability Lab. Other forums
where the department is active are industry professional’s networks, co-creative arenas, boards and
councils, and reference groups where clients/developers, contractors, real estate owners, etc. share
knowledge, develop guidelines and make policy impact.

An important research output directed to society is that the department is consulted for Government
referrals regarding feedback and suggestions on legislative proposals within the research field at several
instances every year. For some legal reforms, researchers from the department have been involved as
experts, academic investigators and secretaries. Several of the research reports and articles produced
by the department have resulted in legal reforms.
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As other examples of research dissemination beyond academia can be mentioned a professorship in
real estate management funded by a group of real estate owners, and a similar funding initiative
focused research on housing (Bostad 2.0).

6¢ Sustainability and the United Nations’ Sustainable Development Goals (SDG)

Several of the sustainable development goals are dealt with in the research of the department and its
publications. According to the bibliometrics, the goals that are present in the highest number of
publications are SDG 11, 9, 3, 10, 7 and 12, i.e. Sustainable cities and communities, Industry, innovation
and infrastructure, Good Health and Well-being, Reduced Inequality, Affordable and Clean Energy and
Responsible Consumption and Production. The presence of SDGs in many of our publications is related
to the multidisciplinary research fields of the department.

It is estimated that 40-60% of the department’s research is related to sustainable development, or
somewhat higher in some of the research groups. Here some examples:

SDG 2 Zero hunger is related to research in developing countries, where land conflicts over ownership
and other property rights are frequent. Real estate planning and land law deals with issues of land
titling and registration. SDG 5 Gender equality is related to women’s access to land, which is often an
obstacle in developing countries. In real estate planning and land law, two doctoral thesis projects
concern this topic. Several research projects have been dealing with SDG 9 and the responsibility and
financing of infrastructure. A current international project concerns the issue of public value capture.
Several projects have studied problems and solutions regarding informal settlements and slums in
developing countries, related to SDG 11. Regarding access to safe and affordable housing, several
projects have been completed and a number is currently ongoing.

An example within construction management is studies on negotiations on sustainability requirements
and horizontal collaboration for innovation in urban development in collaboration with Stockholm
municipality and private housing developers (SDG 7, 9, 11, 12 and 13), from the national procurement
program ProcSIBE (SDG 9, 11 and 13), and by the longitudinal studies on horizontal integration and
collaboration for innovation in urban development (SDG 9, 11, 12 and 13). Several goals are addressed
in facilities management as well, e.g. energy, Green Building, indoor climate, digitalization, knowledge
transfer from use to construction, innovation management (SDG 3, 7, 12), social sustainability in
disadvantaged areas, innovation management, digitalization (SDG 10, 11), as well as digitalization,
innovation management, maintenance and outsourcing strategies (SDG 9).

Alarge part of the research carried out in geodesy is related to the monitoring of climate change, which
is an important part of the SDG 13. When glaciers are reduced or diminish, one of the effects is that the
land masses rise as they are freed from the weight of the ice. Also, the research carried out within the
fields of GNSS, Geodata quality and geodetic aspects of BIM is relevant to the SDG in terms of
contributions to e.g. sustainable agriculture (SDG 2), sustainable economic growth (SDG 8), more
resilient infrastructure (SDG 9) and sustainable cities and communities (SDG 11).

6d Structure for increased impact

The department was recently (in 2020) restructured to gain the most possible output from
multidisciplinary collaborations in different forms. With a solid focus on the built environment, the
combination of research within the disciplines of geodesy, planning and land law, economics, business
studies and management give vast possibilities for solving problems defined together with other parties
in society. At a department level, structured joint activities are arranged to give every employee a better
overall picture of the differences and communalities of different disciplines and research approaches. A
common interest in developing skills in methods is also promoting cooperation. The long-term
strategic goal of these activities is to form better multidisciplinary teams for applications of research
funding, as well as for solving applied research problems identified within the built environment.
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We have been introduced to the tool Altmetric, which is an online tool that provides a quantitative
measurement on how many times a scientific output has received a ‘mention’ in the form of tweets,
Facebook posts, Wikipedia articles, blog posts etc. The use of this tool will need to be further explored.

6e Impact cases

The Department of Real Estate and Construction Management is constantly engaged in a number of
applied research projects with direct and indirect impact on industry, policy making institutions as well
as NGO:s and the society at large. For the purpose of RAE 2021 we have selected two impact cases of
different character: Control network in the air; and The ProcSIBE national strong research
environment. The impact cases are described in the appendix of Panel 1.

7 Other

The department would also like to highlight issues with an impact on the development possibilities:

e The asymmetric distribution of faculty funding in relation to the dimension of teaching
assignment between KTH schools is a problem to highlight, as this hinders both the balancing
of research and teaching for already employed staff (thereby negatively affecting possible
applications for funding of research and publications output), but also is a negative attribute
when trying to attract new talents for faculty positions at KTH in some areas of knowledge.
Young potential future stars are looking for a balanced life and possibilities for development
and stable base of research funding. To get the best new colleagues in international
competition, KTH needs to offer competitive terms.

e There is still an insufficient administrative and legal support on a KTH-level in relation to
methods for and ethics around storage of research data, also concerning big data and Al.

e While the support for research applications and international contacts has significantly
improved since the last RAE (2012), there is still room for improvement of different support
activities. Digital planning tools for project planning, crew planning, financial planning as well
as time planning are still in the need of development on a KTH-level. The development of such
instruments for a more efficient management of staff, finances, courses and projects is now
planned for by KTH leadership, however, the lack of this support is mentioned here as it has
had important negative effects on the operations during the RAE-period 2013-2020.

e As mentioned elsewhere the balancing of different aspects of daily operations as well as of long-
term strategic development is of top priority for department management. We would
appreciate ideas on how this can be developed further with regard to:

o How to attract more research funding using the multi-disciplinary environment as a
strength

o How to attract new faculty in international competition for present and future
announced vacancies (what are the main strengths to highlight)

o How to develop ways to make national applied studies in cooperation with the industry
as well as important participation in referrals in government investigations of use also
in evaluations of the work of the department (how can we highlight this impact)

o How to balance — in the best of ways — the double tasks of teaching and research.
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Department of Sustainable
Development, Environmental
Sciences and Engineering (SEED)

Self-evaluation
Head of Department: Associate Professor Maria Malmstrom

Included divisions:
Division of Sustainability Assessment and Management
Division of Strategic Sustainability Studies

Division of Water and Environmental Engineering
Division of Resources, Energy and Infrastructure
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Department of Sustainable Development, Environmental Sciences and
Engineering (SEED)

This self-evaluation is the result of a collaborative effort. Two workshops to formulate strengths and
weaknesses were organized (February and December 2020). A survey to all senior staff about their
research activities was sent out during Spring 2020. During Autumn 2020, a RAE writing group was
formed. This group included the Head and Deputy Head of department as well as seven members of
faculty representing different divisions and research areas. All SEED:ers had the opportunity to give
feedback on the text. The Deputy Head organized the work and was editor of the report.

1 Overall analysis and conclusion; strengths and development areas

1a Limited SWOT-analysis

Strengths Weaknesses

13. A multi-inter-and transdisciplinary, Lack of time and incentives to cooperate
problem-oriented, impact-based and more within the department.
mission-driven research environment. Slow process of integration between

14. Research that covers many research fields after the department was
sustainability areas, taking a systemic formed in 2013, not reaching SEED’s full
perspective, including a diversity of potential.
competences in natural, social and Some researchers and members of
engineering sciences as well as faculty are not part of well-functioning

5 interdisciplinary research fields. (informal) research groups.

! 15. Research that contributes to the No up-to-date lab and no storage for

% understanding of, and transition to, a field equipment in the new office

e sustainable society. building SEED moved to in 2017.

16. Researchers that attract substantial
external funding, are well-cited, and
that maintain excellent networks
within academia and non-academic
actors.

17. Researchers that coordinate, and are
part of, large society-changing projects
ensuring good outreach and impact.

6. A multi-cultural work environment that 9. Lack of government grants for
is fairly well-balanced in terms of research for installing new (needed)

c gender. faculty positions.

e 7. A good discussion climate, helpful 10. Lack of administrative support from

= colleagues and a nice social atmosphere the school (mainly in the economy

E when people come together. function) to make strategic choices

S 8. Aiming to create transparent decision- as to budgeting and work plans.

5 making processes and routines. 11. Lack of willingness or availability for
leadership positions (e.g., head of
division, director of studies).

12. High overhead costs.

Development areas

Based on this limited SWOT analysis, SEED has identified these development areas:
e Improve level of academic discussion and knowledge of each other’s areas of expertise.
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¢ Bring on board all SEED staff for discussions about collaboration, publication strategies, research
quality, faculty development, leadership functions, the heart and soul of SEED.

e Continue to attract external funding for research and PhD positions, and create incentives for
SEED:ers to apply for such funding in new constellations.

e  Further clarify administrative routines and organizational processes, including the support
functions at the school level (economy)

e Explore ways to improve lab environment (work with other labs, details of what needs SEED has)

1b Summary statement on contributions of department on impact, infrastructure and
sustainable development

Impact: SEED has a dedicated, well-connected and skilled group of staff that is successful in obtaining
research grants, publish and have an impact on society. SEED has an impact through research
dissemination, collaborations with public, private and civil society actors as well through education.
Impact is created in the co-creation of knowledge, and by dissemination to wider audiences via
numerous channels. Examples of impact include contribution to new climate legislation, methods and
tools for more sustainable resource uses, development of industrial processes, as well as innovations in
planning.

Infrastructure: Besides office space and computer resources, some of SEED’s research depends on
chemical lab environments and field measurement equipment. The standard of the lab is not up to date
and there is not sufficient storage and maintenance space for the equipment.

Sustainable development: SEED’s research is multi-inter and transdisciplinary and cover most of the
sustainable development goals from natural, social and engineering science perspectives. All of SEED’s
research is concerned with sustainable development (80-100%).

2 Research profile

2a General information of the department

SEED conducts research and education focused on the sustainable development of society. SEED
gathers a broad range of interdisciplinary expertise to conduct research that covers a wide field within
environmental, engineering and sustainability issues. The department was established in 2013 as part
of KTH’s ambition to be a leading technical university in the field of environmental science and
sustainable development. Three organizational entities from three different departments with distinct
research and organizational cultures were joined together to form SEED. These were: Industrial
Ecology, Environmental Strategies Research, and Land and Water Resources Engineering. After a
reorganization in 2017 SEED consists of four divisions:

Sustainability Assessment and Management develops and applies assessment methods and analyses
the effects of decisions from a social and environmental perspective. The research covers areas such as
renewable energy, urban planning, construction and management, information and communications
technology, new materials and technologies, circular economics, energy policy and planning, transport
and infrastructure planning, land and water management and future scenarios. The areas of expertise
include life-cycle assessment (LCA), quantitative spatial assessment and modelling, environmental
impact assessment (EIA), strategic environmental assessment (SEA), social life-cycle assessment,
environmental justice, sustainability assessment tools for buildings and the built environment, and
environmental labelling declarations.

72 (121)


https://www.kth.se/en/seed/institutionen-for-hallbar-utveckling-miljovetenskap-och-teknik-seed

SELF-EVALUATION, PANEL NUMBER Date Place
2021-03-12 Stockholm

Strategic Sustainability Studies works interdisciplinary and with stakeholder cooperation in order to
influence societal development. The division takes an interest in all sectors of society and studies areas
such as consumption, food and water, transport, digitalization, waste, energy, and urban and rural
development. It also studies policy and planning processes. Through interdisciplinary methods and
theories, it analyses these areas from a sustainability perspective. The fields of research and theories
include futures studies, environmental and rural sociology, policy analysis, design research, social
practices, environmental justice, resilience thinking, and planning and transition theories. This division
(co)hosts the MISTRA Sustainable Consumption and MISTRA SAMS Sustainable Accessibility and
Mobility Services programs.

Water and Environmental Engineering conducts research to increase knowledge and improve the use
of natural and technical systems for managing water, land and geological resources. By using modern
laboratory, field and modelling methods, the division develops new understanding and innovative
technical solutions for a more sustainable future. The pilot-scale laboratory facilities at Hammarby
Sjostadsverket are used for some of the research and education. Methods used are interdisciplinary and
based on collaboration with the private and public sector and stakeholders at all levels. The key
competencies include ecology, water and soil chemistry, hydrogeology, geology, water and wastewater
technology, environmental technology, environmental and ecological economics, industrial ecology and
blue growth. The newly founded Blue Food Centre is an entity based on research conducted in this
division and provides a link to Kristineberg Center for Marine Research and Innovation, of which KTH
is a part.

Resources, Energy and Infrastructure conducts research on biology, physics and geoscience processes,
technological applications in water and energy, as well as various theoretical methods, such as system
analysis and data models for geophysical flows. Technical solutions may be directed at biochar, analysis
of energy systems, hydroelectric energy, groundwater pollution, waste management, erosion and
pollution to waterways, and dam safety. The division also conducts research into resource-efficient,
sustainable cities. SEED leads the Strategic Innovation Program (SIP) Viable Cities, a gathering of
stakeholders from industry, city and municipal councils, research institutions and academia. The
purpose of Viable Cities is to contribute to the transition to more sustainable cities, with digitalization
and citizen engagement as strong driving forces.

WaterCentre@KTH is based at SEED. The Water Centre’s mission is to bring about water innovations
for sustainable development and is a wide collaborative effort.

Professors and associate professors cover the following topics: water supply and wastewater
technology, water resources engineering, environmental management and assessment, river
engineering (2), industrial environmental protection, groundwater chemistry, environmental strategies
and futures studies, industrial ecology, spatial and environmental systems analysis, chemical
engineering with focus on chemical environmental technology, life cycle assessment (2), environment
and natural resources economics, hydraulic engineering, sustainable urban development (3),
environmental strategic analysis, and engineering geosciences.

2b Central research questions and themes, knowledge gaps addressed, main
research activities

The research at SEED is multi- inter- or transdisciplinary to match the complex nature of the various
real-world challenges at hand. Research covers and combines diverse aspects of environmental science
and engineering innovations for sustainable development. This multi-inter- or transdisciplinary
perspective is the key to success and implementation of research results. The research fields cover all
the dimensions of SEED’s ambition to: (1) understand and support decisions that lead to the
sustainable development of society by analyzing the effects of decisions from a social and
environmental perspective; (2) work in a transdisciplinary way with stakeholders in order to influence
social development; (3) promote sustainable production and consumption practices; and (4) increase
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knowledge and innovations for use of natural and socio-technical systems for managing water, land,
and other natural resources.

The knowledge gaps addressed cover issues found at the research front in the quest for a sustainable
society. For example, the need to develop new, improve, or challenge existing decision-making tools or
approaches, participatory processes at different decision-making levels, or how to tackle the
knowledge-behavior gap (e.g., how more sustainable practices can be encouraged among consumers).
The research activities range from social sciences over natural sciences and on to engineering science.
As a consequence, methods ranging from in-depth qualitative interviews to quantitative analyses and
modelling of measurements and large data sets as well as laboratory and field investigations are found
at the department. Research is often done in multi- inter- or transdisciplinary research projects,
including co-creation processes, where knowledge is developed together with stakeholders. It also
involves collaboration with other research groups or authorities and interaction with practitioners.

Some research teams at SEED are strong and well-established, although informal, and are writing new
grant applications together and collaborate on several projects. Other researchers, outside these
informal groups, are either mostly collaborating with external researchers or with different colleagues
at SEED depending on the specific project at hand, or act as solitaires. Thus, the divisions do not mirror
research teams, even if existing, informal groups are mostly within the same division. This is something
SEED wants to work with by increasing the level of knowledge of each other’s research areas and
provide platforms at SEED for academic exchange.

SEED’s view is that gender is of importance in research topics, team composition and collaboration
with various stakeholders and that any working environment benefits from a multi-cultural and gender
balanced structure. Wicked sustainability challenges of today require recognition of multiple
knowledge spheres, where experiential and practical knowledge are treated as being as important as
scientific/expert knowledge. Therefore, the inclusion of a wide diversity of knowledges is a key
principle in the research team composition, where diversity is a source of creativity and innovation.
Efforts are made in projects run at SEED to have gender balance. Gender perspectives are relevant for
many projects when studying social practices, design of technology and just transformations towards a
more sustainable society where gender equality is one criterion for the social dimension of
sustainability. While SEED is gender-conscious, women dominate on the leadership positions. SEED
experiences this as problematic, as this is likely to hinder career development of female
researchers/faculty.

2c Contributions to the advancement of the state of the art within the research fields
of the department

SEED have made strong contributions towards realizing society’s demands for the sustainable and
efficient use of natural resources. The department's scientific expertise combined with technical
knowledge ensures that robust methodological developments are made in various areas, such as
sustainability assessment, which are at the cusp of worldwide state-of-the-art methods to better
represent the sustainability impacts of human activities. The particular research areas in which SEED
has made robust scientific contributions include life cycle assessment, the circular economy, the
bioeconomy, energy systems, food systems, water systems, urban systems and climate change
mitigation and adaptation. This is demonstrated by high-impact publications, as well as with the
development of operational methods that better represent the sustainability of the above-described
systems, which are subsequently used by scientists/researchers as well as industry and policy-makers,
e.g. climate-change impacts of biofuels in Sweden and the European Union.
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2d Quality and quantity of contributions to the body of scientific knowledge

Figures 1-3 present bibliometric data for SEED during the assessment period. The number of peer
reviewed articles increased during the period. There is a variability in the number of published
conference papers and reports as well as doctorate and licentiate theses over the time period of
assessment. While articles are automatically included in DiVA, other types of reports and papers need
to be included manually. Thus, the variation in these categories may be the result of individuals failing
to report their publications to DiVA. SEED values all types of publications, but most highly PhD theses
and peer-reviewed articles. Also, published peer-review articles were to a large extent published in
journals with a high impact in terms of citations.
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Figure 2. Publication impact and journal impact
Figure 1. Publications in DiVA
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Figure 3. Co-publication
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The high rate of co-publication reflects SEED’s large research networks. The variation between the
years also reflects variation in numbers of active senior and junior researchers, that fluctuate with
available external funds. This said, SEED aims for an increase in PhD theses and to keep up the
contribution to the body of scientific knowledge.

Six researchers from SEED are ranked among the top 2% researchers within their respective fields
(Environmental Sciences or Environmental Engineering) in the updated science-wide author databases
of standardized citation indicators (Ioannidis et al. 2020). This indicates a high scientific impact of
research from the department.

Examples of publications from the assessment period (researchers employed at, or affiliated to, SEED
at the time of publication in bold):

1. Freitas, F.L.M., Sparovek, G., Berndes, G., Persson, M., Englund, O., Barretto, A.,
Mortberg, U., 2018. Potential increase of legal deforestation in Brazilian Amazon after Forest
Act revision. Nature Sustainability 1: 665—670.

2. Boano, F., Harvey, J. W., Marion, A., Packman, A. I., Revelli, R., Ridolfi, L., and Worman, A.
2014. Hyporheic flow and transport processes: Mechanisms, models, and biogeochemical
implications, Reviews of Geophysics. vol 52 ISSN: 1944-9208.

3. Gustafsson, J. P. 2019. Vanadium geochemistry in the biogeosphere —speciation, solid-
solution interactions, and ecotoxicity, Applied Geochemistry, vol 102 ISSN 0883-2927.

4. Hasselstrom, L., Thomas, J., Nordstrom, J. et al. 2020. Socioeconomic prospects of a
seaweed bioeconomy in Sweden. Nature Sci Rep 10, 1610. https://doi.org/10.1038/s41598-
020-58389-6

5. Umair, S, Bjorklund, A, Petersen, EE 2015. Social impact assessment of informal recycling
of electronic ICT waste in Pakistan using UNEP SETAC guidelines. Resources Conservation
and Recycling, vol. 95 ISSN:0921-3449.

6. Zou, LC, Jing, LR, Cvetkovic, V 2015. Roughness decomposition and nonlinear fluid flow in
a single rock fracture. International Journal of Rock Mechanics and Mining Sciences, vol. 75
ISSN:1365-1609.

7. Hossain, M., Bhattacharya, P., Frape, S.K., Jacks, G., Islam, M.M., Rahman, M.M.,
Hasan, M.A. & Ahmed, K.M. 2014. Sediment color tool for targeting arsenic-safe aquifers for
the installation of shallow drinking water tubewells. Science of the Total Environment 493:
615-625 https://doi.org/10.1016/j.scitotenv.2014.05.064

8. Kramers, A., Hojer, M., Lévehagen, N., Wangel, J. 2014. Smart sustainable cities:
Exploring ICT solutions for reduced energy use in cities, Environmental Modelling &
Software, ISSN: 1364-8152.

9. Palm, V., Wood, R., Berglund, M., Dawkins, E., Finnveden, G., Schmidt, S. and Steinbach,
N. 2019. Environmental pressures from Swedish consumption — a hybrid multi-regional input-
output approach. Journal of Cleaner Production, 228, 634-644.

10. Svenfelt, A., Alfredsson, E.C., Bradley, K., Fauré, E., Finnveden, G., Fuehrer, P.,
Gunnarsson-Ostling, U, Isaksson, K., Malmaeus, M., Malmgqvist, T., Skanberg, K.,
Stigson, P., Aretun, A., Buhr, K., Hagbert, P. and Ohlund, E. 2019. Scenarios for sustainable
futures beyond GDP growth 2050. Futures, 111, 1-14.

2e Engagement in national and international research collaboration within academia
and its outcomes

About 25% and 50% of SEED’s articles and reviews registered in WoS for the period 2013-2019 were
co-published with non-university partners and with international universities, respectively. This is
slightly above the average for the ABE school. SEED looks favorably on the mix of co-publishing. The
co-publication with non-academic partners reflects a high degree of applied research, which is in line
with SEED’s goals. SEED works extensively in national and international networks. Some examples of
collaborations coordinated by SEED researchers and faculty members with budgets over 20 MSEK
include: “Beyond GDP” (2014-2019, financed by Formas), the centre “Blue Food” (ongoing, Formas),
the “Centre for Sustainable Communications” (CESC), (2008-2017, Vinnova Excellence Centre), Mistra
— “SAMS”, part 1 and 2 (ongoing), Mistra “Sustainable Consumption”, part 1 (ongoing), “Seafarm”,
(2013-2017 Formas), “Sodertérnsmodellen” (2013-2019, Vinnova), “TRACS” (2010-2014, Vinnova),

76 (121)


https://doi.org/10.1016/j.scitotenv.2014.05.064
https://www.cesc.kth.se/
http://www.seafarm.se/web/page.aspx?refid=135
https://sodertornsmodellen.com/

SELF-EVALUATION, PANEL NUMBER Date Place
2021-03-12 Stockholm

“Viable Cities” (ongoing, SIP). Two international examples include “GRASS EU” Interreg (2019—2021)
and “SUBMARINER” Interreg. Project 2010-2013. On top of this, SEED’s researchers are part of many
other major consortia, led by other organizations.

2f Follow up from previous evaluations

In the RAE 2012, it was concluded that the Division of Industrial Ecology, the Division of
Environmental Strategies Research as well as the Department of Land and Water Resources
Engineering - that now make up SEED - were doing good quality research and outreach, with high
ambitions on impact and with deep commitment to work with practitioners. They were partly assessed
to be cohesive groups despite the diversity of research topics. Areas of improvement included to better
integrate research across clusters, to recruit social scientists and to increase collaboration within KTH.
As a result of this assessment, as well as the wish at KTH to make sustainability science more visible,
SEED was established. By doing this, a mix of natural scientists, social scientists, engineers and
interdisciplinary research fields were joined together to focus on sustainability research. However,
joining three different research and organizational cultures takes time and this process is ongoing.

3 Viability

3a Funding; internal and external

During the assessment period, between 60 and 70% of SEED’s research funding came from external
funding sources (Figure 4).

Sustainable development, environmental science and engineering

Sources of research income (2012, 2016, 2020)

Research income, kSEK 2012 2016 2020
‘ t grants 20036 20679 31211

30496 41574 48550
h funding 6411 1549 2591
3904 4813 2793

32 6 98

Total
revenues 2020

85244

Total revenues 60879 68621 85244

Figure 4. Sources of research income.

In general, the five most important funding sources were the Swedish Energy Agency, Formas, Mistra,
EU and Vinnova. These types of funding often have a longer scope over time and concerns larger
amounts, which SEED sees favorably. However, SEED is challenged by the fact that some of this
funding needs co-funding from the department (due to the fact that some funders to do not pay full
overhead costs), which needs to be taken from the government grants for research or by synergies with
other external projects. Government grants for research is currently used to fund 25% of each faculty’s
salary and 10% of permanently employed researchers’ salary, giving faculty and researchers some
freedom in research, which is needed for advancing the research fields as well as maintaining its
position in society. However, for most faculty and all researchers, there is also an implicit need to bring
in external funding to cover part of the own salary, in addition to the full salaries for postdocs and
PhDs.

3b Academic culture

SEED has an inclusive community of staff that includes a diverse representation overall. In addition,
there is reflexivity about equity issues and potential gender imbalances. There is collegiality in terms of
respect, interaction, and mutual guidance, but it could be improved. In order to support collegiality, an
annual SEED day is organized every year. This is a day when research, collaboration and strategic
issues are discussed jointly by SEED’s staff. There is also the SEED council: a platform for academic
development (discussing suggestions from the management group and bringing forth suggestion of its
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own). The council consists of all docents and staff with management assignments. Seminars are used to
bring colleagues together to learn from each other and to develop academic culture; There is s SEED-
seminar series that aims to broaden knowledge of what colleagues do. There is also a PhD seminar
series where PhD students discuss current work with senior discussants. However, all PhD students are
not involved in this seminar series (due to different PhD programs) and there is need for more
academic discussion and development beyond existing structures. Many informal research teams
provide strong research environments. It seems that such informal research teams, conferences,
research projects groups, and external partners are where the majority of academic discussion occurs
and this could entail a lack of continuity when projects end.

3c Current faculty situation

As of February 2021, SEED employed a little more than 100 persons on full or part time. Of these,
about 30 were employed as researchers, 8 as professors, 12 as associate professors, 2 as lecturers, 5 as
administrative staff (Figure 5). Thus, the majority of seniors are employed as researcher, making this
category very important for SEED’s research; they, along with PhD students and Postdocs, stand for the
majority of the conducted research, and a very substantial part of the external research funding. SEED
also employs post docs (8) and PhD students (18), research engineers and FoFU-engineers, mostly on
short-term contracts. In addition, SEED hosts scholarship PhD students, industrial PhD students,
affiliated faculty, adjunct professors and professor emeriti.

Sustainable development, enviranmental science and engineering
Staff headcount (2012, 2016, 2020)
Headcount
Staff

a5 2733

30 B 2r—

25

B Women
M Total

TIEH 2160 NI 12620 12160 1216H EIHD 121620 121630 RGN 121620 121620

Figure 5. Staff head count.

Three of the eight professors are in a stage where recruitments are necessary (after potential
reformulation or redistribution of positions over subjects). A number of faculty retired but have not
been replaced with new positions. Men dominate the professor category (75%) while women dominate
among associate professors (66%). Three of the associate professors applied for promotion to professor
earlier this year. Such a promotion would rejuvenate the professor category, and also contribute to a
better gender balance in both categories. New recruitments of associate professors are needed to fulfil
SEED’s work load in teaching, and particularly examination.
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3d Recruitment strategies

Today, SEED’s faculty recruitment is driven by SEED’s teaching portfolio. Over a number of years, the
faculty has decreased (due to retirements and staff with faculty positions leaving KTH) and is now
critically low. The main obstacle to recruiting new faculty is the KTH rules for installing faculty
positions, requiring substantial government grants for research, which SEED has limited access to.
SEED’s strategy is to recruit at the assoc. prof. level in the tenure track system since this category is
expected to contribute much more to teaching (50-60%), than assist. profs (20-30%) and profs.
(around 30%). Researchers can teach up to 20%. Another part of the recruitment strategy is to recruit
more lecturers (80-100% teaching and no requirement of government grants for research). In the near
future (0-2 year(s)), SEED prioritizes to recruit one associate professor in Water and Wastewater
Treatment Technology (replacing retiring professor), one lecturer in Environmental Geology (as part in
replacing retiring professor), one or two assistant/associate professor(s) in Industrial Ecology /
Environmental Technology / Sustainability Science (as part in replacing retiring lecturer; focus being
discussed), and one lecturer in Industrial Ecology (focusing on Environmental Technology /
Sustainable Development; as part in replacing a retiring lecturer; focus being discussed).

In a somewhat longer time perspective, SEED investigates appointments replacing professors in Water
Resources Engineering, and Environmental Management and Assessment. SEED must also decide
whether to recruit an assoc. prof in Environmental Management, replacing a person that left KTH in
2019. To maintain and develop the scientific qualities and ambition to contribute to a more sustainable
society, SEED would prefer to recruit the faculty based on more balanced consideration of teaching and
research needs. Today, SEED does not have a strategy for recruiting researchers, post-docs and PhD
students, but employs an approach where needs of externally funded research projects identify
positions to be announced. The main approach to enroll PhD students are external grants. The strong
demands on funding (four years) makes PhD positions hard to install (not due to lack of interest by
young people or low supervisor capacity). Already now, SEED actively works to recruit affiliated faculty
and adjunct professors, as well as retaining professors as prof. emeritus after their formal retirement,
and this effort will be continued. SEED is currently recruiting two male adjunct professors, one female
and two male affiliated faculty members, some of which will start working with SEED during 2021.

3e Infrastructure and facilities

SEED has the infrastructure needed in terms of office space, computer hardware and software, library
resources, and meeting room facilities. The video conference infrastructure and the communication
support are being improved, but further efforts might be necessary. The high overhead cost for
premises is a problem since it decreases competitiveness in attracting funding. SEED has a lab on KTH
campus that is used in research and teaching (equipped for geological (mainly soil) and chemical
analyses but also small experiments). Some old equipment in the lab is now being replaced, but the
entire facility and much of its instrumentation is in need of modernization. A SEED researcher is
employed 20% to operate this lab. However, much of chemistry/soil/rock/hydrology lab and field-
related research cannot be performed there. When the new office building was built for SEED it did not
contain any facilities for laboratory experiments and only a minimum of storage facilities for field
equipment. To keep the field geophysical equipment up to date, there is a need for investments. To
somewhat mitigate this situation SEED is also involved in, and has access to, the Hammarby
Sjostadsverket facility for tests of advanced equipment and processes in water and waste water
treatment, as well as the Kristineberg Center for Marine Research and Innovation.

4 Strategies and organization

4a Goals for development 5-10 years ahead

SEED has set four long term (strategic) goals:

1) Position SEED as a strong and highly respectable academic institution within KTH,

regionally and internationally in the area of sustainable development, environmental
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sciences and engineering. Means to achieve this goal include: dissemination of research and
impact cases, high profile research projects and collaborations, and improving internal and external
collaborations.

2) Attract, install and keep the most competent staff in SEED to support excellent
research and education in the area of sustainable development, environmental sciences
and engineering. Means to achieve this goal include: recruitment of new faculty members to make
up for retirements, install new faculty positions, welcome researchers with relevant projects and high
impact. Sharing of government grants for research between all faculty and permanently employed
researchers. Support career planning toward docent and/or promotion in the tenure track

system. Engage affiliated faculty and adjunct professors.

3) Develop SEED into a stimulating, well balanced and yet diverse work environment,
with a culture of equality, openness, critical thinking and debate in the area of
sustainable development, environmental science and engineering. Means to achieve this
goal include: use the SEED council to discuss academic culture and quality issues, develop SEED
seminars, organizing a SEED day every year, work on organizational development, have a broad
representation in SEED Management Groups, invite SEED:ers to take on formal and informal
academic leaderships, two researchers are appointed to cover equity issues.

4) Combine and integrate social and natural sciences and engineering disciplines,
detailed and systems-level studies and technologies, for innovative solutions that
Jacilitate a transition to sustainable development. Means to achieve this goal include:
encourage increased research cooperation within SEED and continue to cooperate within our current
networks, develop PhD education, and engaging our appointed impact responsible.

4b Congruence with university-level goals for “A leading KTH” as set out in KTH's
“‘Development Plan 2018-23” (page 5)

SEED is a leading research department within sustainable development, and as such also very well
aligned with the KTH goals according to the Development plan. All divisions at SEED are highly
interdisciplinary and there is a widespread competence in working side by side even if you were trained
in different disciplines. SEED takes part in many international research collaborations and has an
international staff. Thus, the internationalization target is also supported by SEED. When it comes to
gender equality, SEED has a tolerably mixed group of researchers and faculty, and more or less equal
amounts of male and female PhD-students. SEED researchers are involved in several projects on
digitalization and sustainability and we managed the forced transfer to virtual teaching and research
well, even if the amount of work in some cases, especially for teachers, got overwhelming. SEED is also
working in line with the statement that “teachers are researchers and researchers are teachers”. This is
important for both research and teaching at SEED and both faculty members and researchers are
involved in collaboration activities outside academia.

4c Leadership structure and collegial structure
Each division has a head of division. Together with the Head of department and the Deputy Head of the
department these heads make up the “management group”. This group meets bi-weekly to discuss
short term and long-term issues connected to staffing, economy, organization and strategies. SEED’s
four directors of undergraduate studies take part in every second management meeting. SEED also has
three directors of PhD studies. The PhD programs are currently being reviewed and a new program will
most likely be launched during 2021. This will gather all SEED PhD students into one joint program
with three subjects largely corresponding to the divisions that once formed SEED. The head of
administration, directors of undergraduate and PhD studies, heads of divisions, and other staff with
leadership functions (e.g. members of school collegial group, school equity group, impact responsible
etc.) make up the “extended management group”. This group meets twice per semester to share
information and discuss current issues. The SEED HR and head SEED economist, employed at the ABE
school, are also invited to these meetings. In 2019, the SEED council was introduced. The council
consists of docents and managers and has a chairperson who plans and leads the meetings. The
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purpose of the council is to discuss strategic issues (positions, vision, goals, academic culture and
quality) in a broader group. Each head of division hosts a division meeting at least once a month. The
Head of department and the Deputy Head of department hold informal department morning meetings
3-4 times per semester to give updates and capture new developments in the department. Seminars are
organized for PhD students in one of the PhD programs and in some topic areas. There is also a SEED
seminar series. SEED notes that many of the management responsibilities are taken by women. It
would be desirable to appoint these positions more evenly.

4d Strategies for high quality

SEED researchers generally publish in high ranked scientific journals and also take leadership roles in
editorial boards, review PhD theses and work as experts in grant boards, etc. SEED follows the quality
assessments work plans at KTH. PhD theses are normally compilation theses which includes several
papers that have been published in peer reviewed journals. Due to the specific history of SEED, there
are still different PhD programs (now under revision) and differing ways to work with quality in
research and PhD education. More work needs to be put into the integration of these research cultures.
Generally, SEED strives for open access publication and a livelier seminar culture at the department.

5 Interaction between research and teaching at all three levels (BSc, MSc, PhD) of education

The research at SEED has profound implications in the courses and programs taught at BSc, MSc and
PhD levels. The research outcomes are shared among our BSc, MSc and PhD students. In this way,
SEED equips students to deal with societal sustainable development issues. Undergraduate students
contribute in some courses directly to the research, through e.g. small “research pilots”. This applies
particularly, but not exclusively, to BSc and MSc thesis courses. Through supervision, PhD students
and seniors expose their research projects to BSc and MSc students.

Course materials are constantly being updated to reflect recent developments in relevant research
fields. It is of ultimate importance that the research in sustainable development is being reflected in the
educational programs and courses at SEED and KTH. SEED teachers participate in developing and
running the pedagogy course for KTH teachers to integrate sustainable development in all courses at
KTH. At the same time, SEED teachers are conducting research in education for sustainable
development, including the questions of reflexive learning, motivators for education in sustainable
developments and transversal skills of sustainability change agents.

6 Impact and engagement in society

6a Relevance of research to society at large

SEED’s focus on sustainability gives a high societal relevance. Most of the research projects are
conducted in collaboration with practitioners, which makes the research relevant and useful to society
at large and to specific actors. No specific key external stakeholders or end-users are prioritized or
focused on. As most of SEED’s funding is external and one of the criteria of funding agencies is
relevance to society, SEED projects can be argued to be highly relevant to society at large.

6b Research dissemination beyond academia

SEED researchers use numerous channels to communicate research beyond academia. Examples of
these include: conferences and workshops with industry, NGOs and public sector; popular scientific
books and articles; podcasts, webinars and short films; exhibitions; opinion pieces; and participation in
radio and television. Research conducted at SEED was reported in >100 media articles or opinion
pieces in 2019. Links to the articles are continuously presented in the newsletters from the ABE school
and at the SEED webpage. As examples: during 2019 a SEED researcher was part of the production
team of a new TV-series, “Report from 2050” on achieving climate targets. Furthermore, the Swedish
minister of housing invited himself to the Mistra SAMS’s Living Lab about reducing mobility needs to
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learn from the project’s experience. Visualization tools have been developed, such as visualization of
development of several sustainability indicators for all base areas within the Stockholm Region 2000-
2019 (project Sodertornsmodellen), a tool for mapping resource flows in Stockholm City in order to
create incentives to contribute to a more resource-efficient society; and a digital sediment color tool for
targeting arsenic-safe aquifers for the installation of shallow drinking water tubewells is under
development. Several of the larger research programs led by SEED researchers have designated
communicators.

6¢ Sustainability and the United Nations’ Sustainable Development Goals (SDG)
Sustainable Development and SDGs provide intentionality and directionality for the whole body of
research at SEED, and is a source for the values to which the institution as a whole and the individual
researchers and PhD students aspire. 80-100% of SEED’s research can be connected to the SDGs. The
combination of a multidisciplinary research environment that brings together researchers in
engineering, natural and social sciences, and scholarship in systems thinking, modelling, governance
and sustainability transitions prerequisites the breadth and depth of sustainability research at SEED.
Currently, the research spans across sustainability science providing theoretical and critical grounding
for sustainable development; sustainability transition and futures studies aiming at understanding and
shaping strategies for sustainable pathways; sustainability assessment methodologies; and developing
new methods, tools, policies, planning processes, practices and solutions to sustainability challenges
related to urban and rural development, food, water and waste, energy and mobility systems,
digitalisation and consumption. The most frequently addressed SDGs include SDG 6 - Clean Water and
Sanitation, SDG 7 - Affordable and Clean Energy, SDG 9 - Industry, Innovation and Infrastructure,
SDG 11 - Sustainable Cities and Communities, SDG 12 - Responsible Consumption and Production and
SDG 13 - Climate Action.

SDG17 — Partnerships for sustainable development, is yet another central theme for SEED

research. One of the main guiding principles of the research strategy at SEED is to ensure that the
department’s research contributes both to theory and practice, meeting requirements of scientific rigor
and societal relevance. This is manifested in the growing number of transdisciplinary research projects
and a number of large research and innovation programs and centres that involve many societal
stakeholders, often in quadruple-helix (public sector, industry, academy and civil society). SEED strives
to further strengthen its capability of shaping and driving sustainability transition of the society
through supporting transdisciplinary research, new faculty positions and extended external funding
within the sustainability domain. For example, the faculty positions in sustainable urban development
were filled in 2020.

6d Structure for increased impact

Alot of impact is carried out through the collaborative projects SEED researchers are part of. Thus,
networks of public, private and civil society actors are used to disseminate results. This can be
represented by the large projects mentioned elsewhere in this report, as well as the Water Centre, the
newly granted MISTRA sports and outdoor program, as well as EU-projects SEED are part of. One
example includes GrowSmarter, that was a broad coalition of research, industry and cities. In addition,
SEED is active in utilizing KTH’s strategic partnerships with IVL, SEI and City of Stockholm to create
leverage for research dissemination and formulate new projects. SEED also has a leading role in the
Senseable Stockholm Lab (SSL), which is a collaboration between KTH, MIT, and the City of
Stockholm. SEED strongly supports that researchers and faculty members take part in national media.
Another tool for increased impact SEED uses is the use of affiliated faculty and adjunct professorships.
SEED seeks to expand this group and currently has a handful of applications in the system.

6e Impact cases
“Contribution to new legislation on embodied carbon in buildings” and “Birth of a new industry -
macroalgae for a bio-based society”.
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1. Overall analysis and conclusion; strengths and development areas
a. Limited SWOT-analysis
Strengths Weaknesses
18. Research themes addressing 8. Do not use the full potential of being
contemporary academic and societal a multidisciplinary environment
challt?nge? ,and knowledge.gaps ~ &8 9. Missed opportunities to cultivate
sustainability transformation and
e 1 . research themes and formulate
digitalisation . .
competitive proposals and strategic
19. Internationally competitive and well- collaborations due to lack of
reputed researchers in their resources
SESCLIE R 10. Do not use our potential fully to
'§ 20. Strong academic networks, with contribute to gender and justice
Ay national and international aspects within our fields — both
é collaborations academic and societal impact
21. Research with high societal relevance 11. Many small projects and increased
and impact, in close collaboration with competition for funding in our
public, private and civil sectors areas, e.g. consultancy companies,
22. A truly multi- and interdisciplinary res.earcl.l ; nstitutes and regional
. universities
research environment
12. Do not fully communicate the
sustainability aspects when
publishing (reflected in the
bibliometric)
9. Open-minded and friendly culture 13. Still a young departmental
10. Stable success rate of external funding conﬁgl.lratl‘on, need f.or
consolidation, more internal
11. Well established arenas for exchange and collaboration to shape
dissemination of results beyond a shared understanding and
academia research profiles, to utilise
c .
o 12. Good gender and age balance potentials better
g 13. Successful recruitments with many well 14. Enz\fen dlStI;butllon of .1r‘1terna1
g merited applicants unaing per faculty position
o 15. Too few major long-term projects
16. Depending in too high degree on
external funding, creating stress and
missed opportunities
17. Room for improvements in support

and routines for data security, data
storage and ethical aspects
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Developments

e To better utilise the strengths of a multidisciplinary research environment, creating stable and
stimulating meeting places and encourage increased exchange and collaboration

e Toincrease awareness of publication strategies and academic impact — quantity vs. quality
e Strengthening strategies for attracting research funding to use our resources in the best way
e Toimprove our research communication externally and internally at KTH

e To continue strengthening our position as a strategic knowledge and competence hub for
practice in our fields

b. Summary statement on contributions of department on impact, infrastructure and sustainable
development

Impact: The research is to a high extent carried out in close collaboration with societal partners from
the public, private, and civil sectors. Impact is created both within the projects, in the interaction
between academy and our partners, with co-production of results, and by dissemination of results to a
wider audience, e.g. education for professionals, public debate, film, social media and radio/TV
contributions, seminars and popular science publications. The main contributions are improved
practices and procedures, improved methods and new tools, increased knowledge and awareness.

Infrastructure: In our research, we mainly need computing capacity for data processing. This is met by
shared resources at university and national level. We require also support for data management,
storage and security, as well as ethical aspects.

Sustainable development: A high share of the research at the department concerns sustainable
development (80-100%). By combining social, economic and environmental issues to support
sustainable solutions by improvements in knowledge, policies, planning processes and decision-
making, tools and methods, we contribute to the transformation to a sustainable society.

2. Research profile

a. General information of the department

The department consists of three divisions (in order of size in number of staff, from largest): Urban and
Regional Studies, Transport and System Analysis, and Geoinformatics. The department’s allocation of
funding is in average 80% research and PhD education and 20% undergraduate education during 2012-
2020.

b. Central research questions and themes, knowledge gaps addressed, main research activities

The research at the department is multi- and interdisciplinary to its nature. Knowledge gaps addressed
are to a high extent related to sustainable development. Gaps are identified in connection to societal
challenges and problems perceived in practice, in relation to the state of art in the research fields. The
range of issues is broad, however with a clear connection to the built and natural environment. In
short, the research profile can be characterized by research addressing sustainability and spatial
matters with respect to development of concepts, methods and models; policy, decision-making and
planning aspects; and qualities, behaviour and use of the built environment.

Research activities include a mix of projects ranging from small - one or a few researchers, to mid-size -
in collaboration with other universities and/or other partner, to large projects - national and, most
time, international partners, both academic and non-academic ones. There is a mix of research
methods and methodological approaches. We reach from AT and big data, geospatial analysis,
modelling and experiments to document analysis, surveys, interviews and on-site observations.
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The divisions can be seen as the main research environments, rather than having specific research
groups. Internal teams for projects thus are formed based on the available competencies at the
department, often in collaboration with external academic partners. A researcher can be part of several
teams in parallel. We can also find some cross-collaborations between the divisions.

Some projects have a direct relevance for advancement of knowledge on gender issues, and others have
a potential to be further developed in this respect. Gender is not an outspoken strategy for formation of
teams, but the gender balance is fairly good and therefore teams often consist of blended groups.

We cover the five main science categories (Statistics Sweden 2011): Social Science, Engineering and
Technology, Natural Science, Humanities and the Arts, and Agricultural and Veterinary Science. We
perceive this as a strength, and a consequence of being a planning focused department. We benefit
from the composition of knowledge and competencies, and a future task is to use this asset even better.

c. Contributions to the advancement of the state of the art within the research fields of the department

For the period of assessment 2012-2020, we can identify a broad range of contributions. They are
exemplified within three main categories of advancements:

Theoretical contributions: The theoretical contributions are advancement and further development of
theories, based on combining existing theories in novel ways or based on empirical findings.
Contributions to the field of planning theory and/or urban theory are amongst other: advancement
with importance for dilemmas relating to the concrete operationalization of the concept of
sustainability, sharing and circular economy; social capital; innovation and business life; rural
development understood in the light of e.g. a post urban paradigm and sustainability; new approaches
to the analysis of postpolitical tendencies in planning; further progress of the discussion on the gap
between theory and practice; on urban place and its use, and problematizing fashion concepts as smart
cities and growth.

We have theoretically developed novel frameworks for multiscale analysis in monitoring urbanisation
and assessing its environmental impacts; a variety of combinatorial optimisation models and
algorithms associated with raster space and graphs; and new theories related to trajectory-based
transport resource utility and optimisation.

We can also find interdisciplinary theoretical progressions, and many of the frameworks, models and
methods that we developed are in the intersection of transport science, urban and regional planning,
geoinformatics, computer science (Al, data mining, data bases), and environmental science. Other
examples are expanding on the relation of the built environment, crime and perceived safety; to
combine theories from science and technology studies (STS) with human geography and planning
studies to better capture planning practice; urban morphology; how to evaluate mobility and more.

Methodological and technological contributions: Developing behavioural models is an active research
area, in particular dynamic discrete choice models in the field of transport science have been developed
and used in many research groups around the world. Applications include agent-based simulation
methods and activity-based demand models. Another area is detection and monitoring change, which
includes e.g. novel, automatic and globally applicable change detection methods for continuous urban
change detection and near real-time wildfire monitoring using Earth Observation (EO) big data and
machine learning/deep learning; a variety of novel, EO-based algorithms and methods for urban
mapping, urbanisation monitoring and environmental impact analysis at local, regional and global
scale; a variety of novel algorithms for movement data processing, pattern discovery and management,
visual analytics, data compressing and anonymization; novel methods and evaluation framework for
transport mode segmentation of trajectories. Many of the methods developed are open sourced.
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Empirical and practice-based contributions: In many research projects, we work closely with end-
users to develop methods and products based on their needs and requirements. Some examples are
models for monitoring emissions, empirical grounds for understanding effects of green vehicle
interventions; land politics and property market; empirical, and theoretical, understanding of public
space; urban mobility, sustainable consumption, also including e.g. policy experiments; water
governance practices in differing political context;, on planning practice and decision making in
complex and conflictual situations; governance; urban regeneration and renewal; a critical empirical
understanding of smart cities and sustainable development, amongst others.

d. Quality and quantity of contributions to the body of scientific knowledge

The scientific contribution of the department is manifested in its scientific publications. The
contribution of the department can be found in a broad range of scientific outlets, reflecting the
multidisciplinary research environment. We also have members in several editorial teams and boards
of major journals of our subfields. Bibliometric data are shown in Figures 1-3.
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Figure 1: Publication in DiVA, fractional counts

Figure 2: Publication impact and Journal
impact, fractionalized

The count data on fractionalized publications (Figure 1) vary over time, partly due to numerous
reorganizations during 2013-2018 with impact on staff size, partly to increased co-publications. The

low numbers of peer review conference papers 2019 is to be followed up. However, we do not see it as a

problem due to the variation over years, and with a high number in 2018 it don’t indicate a trend.

We note that, as a department, we publish in top-ranked international journals, as reflected in the
percentage share of top 20% journals (Figure 2). We believe that there is a scope for improvement in

this respect. This is related to an on-going discussion within the department (as KTH in general) on the

relationship between quantity and quality. This discussion is also highly relevant for the PhD-
education, as many papers are published within the scope of compilation theses.

Co-publications have over time increase both in respect to international universities (e.g WoS from
around 45% 2012-14 to close to 60% of the publications 2017-19) and non-academic partners, that
more than doubles between 2012 and 2019 when it is around 17% (WoS) (Figure 3).
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Looking at the individual publications, we have selected ten publications to reflect theoretical [1],
methodological [2] and empirical [3] contributions:

Y. Ban, A. Jacob, P. Gamba, 2015. Spaceborne SAR Data for Global Urban Mapping at 30m
Resolution Using a Robust Urban Extractor. ISPRS Journal of Photogrammetry & Remote Sensing
103:28-37. [2, 3]

M. Borjesson, J. Eliasson, MB Hugosson, K. Brundell-Freij, 2012. The Stockholm congestion
charges — 5 years on. Effects, acceptability and lessons learnt. Transport Policy 20:1-12 [3]

V. Ceccato, 2017. Women’s transit safety: making connections and defining future directions in
research and practice. Crime Prevention and Community Safety, 19:276-287 [3, 1]

M. Fosgerau, E. Frejinger, A. Karlstrom, 2013. A linked based network route choice model with
unrestricted choice set. Transportation Research Part B: Methodological 56:70-80 [1, 2]

J. Haas & Y. Ban, 2014. Urban growth and environmental impacts in Jing-Jin-Ji, the Yangtze River
Delta and the Pearl River Delta. International Journal of Applied Earth Observation and
Geoinformation, 30(1):42-55. [2, 3]

A. Karvonen, F. Cugurrullo, F. Caprotti (eds), 2019. Inside smart cities: Place, politics and urban
innovation. London:Routledge. [3]

J. Metzger, P. Schmitt, 2012. When soft spaces harden: the EU strategy for the Baltic Sea region.
Environment and Planning A, 44(2): 263-280. [1, 3]

T. Shirabe, 2016, A method for finding a least-cost wide path in raster space, International Journal of
Geographical Information Science 30(8):1469-1485. [1, 2]

Haas, T. and Westlund, H. (eds) 2018. In The Post-Urban World: Emergent Transformation of
Cities and Regions in the Innovative Global Economy (Regions and Cities). New York:Routledge. [1, 3]

O. B. Vistberg, A. Karlstrom, D. Jonsson, M. Sundberg, 2019. A dynamic discrete choice
activity-based travel demand model. Transportation Science 54 (1):21-41 [2]
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e. Engagement in national and international research collaboration within academia and its outcomes

The department has several national and international networks and research collaborations. Co-
publications, broader dissemination of results in academia and interdisciplinary contributions are
valuable outcomes. Guest visits for both faculty and PhD-students are another outcome.

In Sweden, we collaborate with universities e.g. Chalmers, Gothenburg University, Karolinska Institute,
Linkoping University, Luled University of Technology, Lund University, Stockholm University, Swedish
University of Agricultural Science, Sodertérn University and Uppsala University; and research
institutes as IVL (Swedish Cleantech), NORDREGIO (Nordic research centre for regional development
and planning), RISE (Research Institute of Sweden), SEI (Stockholm Environment Institute) and VTI
(The Swedish National Road and Transport Institute). We have research collaboration with one or
more of these in different configurations, both in national and international projects. For example, the
department is lead in a Strategic Research Area within Transport, funded by the government. This is a
collaboration between KTH, Linkoping University, and VTI. We are also part of Digital Futures, a
cross-disciplinary research centre based on long-term support of a governmental Strategic Research
Area. This is a collaboration between KTH, SU and RISE.

International collaborations are both within Swedish funded projects and international programs as
JPI Urban Europe and Horizon 2020. International projects mainly concern Europe, China, South-East
Asia and Africa. A selection of international universities and academic bodies we collaborate with in
ongoing or recent projects are e.g. Academy of Science of Mozambique, Beijing Normal University,
University of Cambridge, City University New York, University of Cologne, ETH, University of Lisbon,
University of Manchester, Michigan State University, MIT, Indian Institute of Technology Madras,
Nanjing University, University of Pennsylvania, Polytechnical University of Milan, University of
Sapienza, TU Eindhoven, UC Berkeley, UCLA, UCL Bartlett, Wuhan University. We have also several
engagements in the EIT Urban mobility consortia. Nordic collaborations and networks with for
example Aalborg University, NMBU and Aalto University are fruitful ground for development.

Most of the faculty and researchers are active in international associations and networks in our
research areas. We are well represented over time in the main ones with positions, e.g. as presidents,
committee and council members. These engagements support collaborations, co-organised
conferences, seminars and symposia, applications and co-publications.

f. Follow up from previous evaluations

In RAE2012, the current department was part of two, and in two different units of assessments,
focusing urban planning and transport, respectively. Those assessments include other environments.
Still, the development trajectory can be discerned as relevant for today’s situation. Both areas were
assessed as very strong — both with highest scores for word-leading research output and research
environment. The impact and engagement with society were ranked high, highest scores (5) for
transport and next to (4) for urban planning. In the current department, we combine our strengths and
continue to build on them. The focus is strong on applied research with high societal relevance,
addressing issues of fundamental long-term importance to society. By combining social, economic and
environmental issues, we support sustainable solutions by improvements in policies, planning
processes and decision-making, tools and methods, aiming for greener, smarter and safer society. We
contribute to strengthening the academic field with development of conceptual frameworks and
empirical insights.
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3. Viability

a. Funding; internal and external

The allocation of the departments entire funding is 80% research and research education and 20%
education. Figure 4 shows the division of research funding. The numbers for the development 2012-
2020 are largely influenced by organisational changes during the period. We will mainly focus on 2020.

The reorganization 2018 is clearly reflected in Figure 4, as the new division brought a high share of
internal funding with them, including strategic national funding (SFO) (about half of the department’s
received internal funding). The internal research funding (Government grants) consists for us of four
categories: permanent funding (30%), funding linked to academic production (21%), temporary
support (19%), and SFO (30%), the latter designated for transport research (percentage based on
allocation 2021). For the SFO, it is important to understand that we as PI send a share of this funding
included in Figure 4 to other environments, both within KTH and outside each year (around 4,5
MSEK). However, large part of the research is dependent of external funding. For Research grants
(external funding) we in 2020 transferred around 5,3 MSEK to our research partners. In total, the
research income used within the department is around 46 MSEK (2020).

Urban Planning and Environment

Sources of research income (2012, 2016, 2020)

Research income, kSEK 2012 2016 2020

B Government grants 17149 13512 28721
for research and
doctoral studies

Total Research grants 34656 23151 27396
revenues 2020 B Contract research funding

57 917 Other revenues 6661 2544 1785

[ Financial income 173 -9 15

Total revenues 58639 39198 57917

Figur 4: Sources of research income

The sources for external funding are mainly from national funding agencies (Formas, VR, MISTRA),
state authorities (e.g. Swedish Energy Agency, Swedish Transport Agency, Swedish Space Agency) and
foundations (mainly Ax:son Johnson Foundation). The share from different funders varies over the
years. Ax:son Johnson Foundation has been a top-5 contributor the last 5-year period, financing the
research centre Future of Places (CFP). CFP reaches the end of the period of external funding 2021,
which will turn this trend and probably decrease the total external funding for the following period.

A majority of the projects is in the range 2-3 million SEK in total, running 2-3 years. We have also
shorter projects with lower funding, e.g. pilots or minor collaborations. A trend is an increase of
participation in larger and longer projects, including national funding (e.g. MISTRA with a shared
project 4+4 years on sustainable consumption) and money for research on digitalisation and European
funding, e.g. JPI Urban Europe and EU Horizon2020.

A challenge is the in average low share of internal funding of positions, with some exceptions. A high
share of faculty lack entirely permanent internal funding in their positions, while a few have a high
share. This reflects the uneven share of internal funding/faculty at university level, and the in average
low share at our school. Time for applications and new collaborations needs often to be done within
other projects. Another challenge is the rising share of funding calls with requirements for internal co-
finance. We navigate by aiming for a mix of projects, and by continuing to develop strategies for when
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co-finance from the department is most fruitful. A growing challenge is to secure finance for PhD-
students, with a study time of four years (employments). Universities, in line with the Higher
Education Ordinance, is still not adjusted to the Bologna-process, while the funding agencies in general
give 3 years. However, we do well in relation to our means.

b. Academic culture

The academic culture strives to be open and sharing. Activities are often organized so both senior staff
and PhD-students take part and can share experiences and knowledge. The department is re-
configured from January 2018 and from autumn 2018 shares the same building at campus. Small-talks
in the kitchen should not be underestimated. A core for the daily discussions on research matters is
within research projects and in the supervision situation, including co-written papers. Moreover,
traditional seminars are crucial in the academic conversation and development of our research
environment. They are typically kept in each division and in relation to the doctoral programs. At least
twice a year, research-oriented activities are held at department level. E.g. in connection to this RAE we
have had several meetings and activities with focus on different aspects of our research. Supervisors
moreover participate in collegial discussion for experience-sharing within the PhD-education.

c. Current faculty situation

In April 2021 we have 16 persons with a faculty position: 5 Professors (3m, 2f), 1 Adjunct Professor
(20%) (1f), 9 Associate Professors (5m, 4f) and 1 Assistant Professor (1m). Other staff with a PhD is 12
Researchers (7m, 5f) (whereof 11 permanent employment) and 5 Post-docs (1m, 4f), with duration 1-2
years. We today have 37 (17m, 20f) active PhD-students at the department, 20 in PhD-positions
(employment), 17 industrial PhD:s and 2 other employments. In Figure 5, the numbers for 2020 do not
include the two newly recruited faculty positions and half amount of the PhD-students.

Urban Planning and Environment
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Figure 5: Staff headcount 2012, 2016, 2020, adjustments for numbers 2020, see text.

After a generation-shift, the age structure is fairly balanced, with few close to retirement (next 2026),
and a good spread for faculty positions between 30 and 55 yrs. The recruitment strategy mainly
focuses on adding early career faculty, to keep a continuity in staff structure. The gender balance is
acceptable even in all categories. With the upcoming promotions the balance will probably be
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somewhat changed. The promotions will have large impact on the balance of faculty categories, with a
growing number of Professors and fewer Associate Professors. A tendency is that researchers leave for a
faculty position at another university (2 persons 2020), or at times for professional work, pre-
dominantly for consultancy firms.

Project teams are composed by one or more senior staff members from the department, and one/ a few
PhD-students. Most projects include external academic partners, from KTH and/or other universities.

d. Recruitment strategies

The recruitment strategy is based in the yearly Competence and Faculty Development Plan reflecting
changes, resources and needs. A leading principle is that the faculty positions are carefully defined in
the recruitment process, and we engage actively in a search process to attract the best candidates in
international competition. Visibility and search processes are paramount in the recruitment process.
We believe that we have been quite successful in recruiting new faculty in international competition. As
KTH is following a tenure-track system, most recruitments take place at the Assistant Professor level,
but recruitment at the Associate Professor level has also taken place. We also recruit researchers. One
principle is to achieve a robust and viable competence profile in terms of subject, level and age.

A challenge is the availability of faculty funding needed for recruiting new faculty. We estimate about
five faculty recruitments the following 10-15 years. Our aim is to balance the profiles, to be able to meet
needs in teaching and the capacity of developing relevant and innovative research.

The recruitment of post-docs for 1-2 years has increased and will probably stay at a level of about 2-3
per year. For PhD-students, we believe in an open and active recruitment process, to attract the best
candidates. They are mainly recruited based on external project funding. Most positions have high
number of applications: several calls in the last five years have had around 150-200 applications
including a high number of well merited and excellent applicants. The trend is that recruitment from
our own master programs is low, given an international competition for each position.

For most of the existing faculty, and researchers, the funding situation varies over time and between
individuals. Being too heavily dependent on external funding creates stress on individual level, and e.g.
missed opportunities in creating new collaborations at department level.

e. Infrastructure and facilities

The main need for research infrastructure is computing capacity (i.e. CPUs, GPUs). We use resources
on the national level, Swedish National Infrastructure for Computing (SNIC), as well as at the KTH
level, The Visualization Studio (VIC). We are dependent on their continued long-term availability.
Moreover, facilities for safe storage and archiving of data are increasingly needed. It includes for
example storage of sensitive personal data, which could include data sets, material from interviews,
images, videos and other material produced in projects. Support for GDPR concerns in general and
ethical aspects are as well increasingly required.

4. Strategies and organisation

a. Goals for development 5-10 years ahead

1. Continue to produce leading research of high impact and long-term relevance for society

2. Continue to perform research meeting current and future challenges to support a
transformation to a sustainable society

3. Continue to develop a research environment supporting leading research with creativity and
curiosity, characterised by openness and equal opportunities
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4. Strengthen us as a strategic knowledge and competence hub for policy and practice actors

5. Obtain a balanced composition of funding sources, with more long-term projects and fewer
small, short-term projects

6. Further develop our research to a higher extent including gender and justice aspects in our
research fields

Our current staff is our main asset in fulfilling the goals. Therefore, we need to continue to build
capacity as department, by strengthening structures for sharing knowledge and experiences, and to
identify synergies and avoid unnecessary risks. A more even distribution of internal funding at
university level would facilitate. We should utilise the support system set up at university level and by
the school in the best way, and prioritize between different projects in relation to their balance between
cost and benefit in relation to our development. Further, we need to allocate the internal funding as
smart as possible, and navigate within the given frames. Another important mean is the existing
collaborations and networks, both within academia and with societal actors.

b. Congruence with university-level goals for “A leading KTH”

Our goals, following the school’s development plan, are well aligned. The research at the department
can overall be categorized as application-oriented research, due to the research fields, but carry within
a need for elements of basic research. We argue that much of our more applied research still is curiosity
driven as well, in identifying areas and needs for theoretical and methodological development, and
ongoing search for new understanding of relations and patterns.

Sustainable development is a core in our research, from as well environmental, social and economic
aspects. Here we contribute with as well research on preconditions, planning and decision-making,
design, use and behaviour, methods and models and impact of different development alternatives in
transforming society in a sustainable development.

Digitalization is an existing and growing part of our research - as tools for research; as research to
develop digital applications and methods within our fields; and research to critically study
implementation and impacts of digitalization for individuals and society at large.

Internationalisation of research is a natural part organised by many strong networks and fundamental
research collaborations, dissemination of result by international publishing, recruitment of faculty and
PhD-students in an international context. Several projects involve case studies in other countries and
produce results relevant and valid in an international context. The research profile has a core in a
Swedish-Nordic context that will be retained as a strength.

Gender equality is of importance as a component in our research environment — to be able to keep a
gender-blended faculty. In our research, we have a potential to advance knowledge of gender equalities
in relation to planning, design, management and peoples use of built environment and transport
systems, as well in relation to development processes and policy-making.

c. Leadership structure and collegial structure

The formal leadership structure consists of three Head of Division, whereof one is Head of Department.
The group meets at least 2-3 times a month, for practical and strategic discussions, depending on issues
to be handle. The managers are also faculty and take part in the collegial discussions, in addition to the
managerial administrative tasks. In research, individuals or groups can take the initiative and
formulate their research topic, and anchor application and projects with their managers to secure that
there are enough resources to fulfil the project (potential needs of co-finance, staff, administrative
needs and so on). Ideally, this is an ongoing conversation in the research environment.
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d. Strategies for high quality

The quality work follows and utilises the quality system at the university with annual assessments.
Furthermore, the quality of our work is evaluated and reviewed by regular academic procedures, for
example in recruitments, the funding applications and publishing procedures.

Several strategies are related to PhD-education, besides supervision, e.g. by using external opponents
at seminars during the education and to appoint international well-known faculty opponents and
members to the examination board. A mandatory internal quality review before the dissertation is an
important checkpoint. Collaboration between supervisors, sharing experiences, is another.

Publishing in international journals and books with international collaborations with peer review is a
central element. Here we can continue to increase the awareness of individual publishing strategies,
and balancing quantity and quality, balancing publishing in journals with reach to peers and potential
to develop the areas vs in other journals, which might have higher impact.

An area for further development is to strengthen the awareness and routines in relation to both ethical
considerations and GDPR — from formulation of projects, implementing projects, to collect, use,
storage and archiving of data. We believe this to be an important area for improvement, including
training and other activities.

5. Interaction between research and teaching at all three levels (BSc, MSc, PhD) of education

a. Interaction between research and teaching at all three levels (BSc, MSc, PhD) of education

The approach is that all education, at all levels, is well connected to research. All senior staff, including
Full Professors, is engaged in education. Our research is an important base for content and pedagogy.
In courses, examples from research are used. On BSc level the degree project (15 ECTS) train basic
research skills in formulating problems, aims and research questions and carrying out a minor project
with supervision. At the MSc level, the training includes more complex challenges - both theoretically
and methodologically. The degree project (30 ECTS) can be connected to research projects. The PhD-
education is closely integrated to the ongoing research. We encourage the PhD-students to take part in
national and international scientific conferences and our activities as research environments, to train
all parts of the skills expected from a researcher. The interaction with senior researchers is an
important tool to fulfil this. The PhD-students in general teach or assist in education.

6. Impact and engagement in society

a. Relevance of research to society at large

The research at the department is of high societal relevance, approaching current and future challenges
in society related to preconditions for the development of urban and regional built structures and
transport systems including social, economic and cultural aspects and the interaction with the natural
environment, all of importance for sustainable development and life quality. Public sector and policy-
makers are central end-users, due to the research areas close interlinkage to public authority’s
responsibilities and to policy. We collaborate with many municipalities, regions and public authorities.
Nevertheless, civil society, organizations, companies and citizens are likewise important.

Our research is, and can be further utilised, in favour of gender and equality matters in society. We
work with themes closely connected e.g. participation processes, accessibility, urban safety, housing
market, visions for future development, which can be a base for reduced inequalities. The public sector
is the main end-user here, in regards to policy-making, management and development processes.

For now, regarding joint positions, we have only one Adjunct Professor, aiming to recruit one more the
coming years. Three affiliations are formally established during spring 2021. On regular basis, we
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recruit industrial PhD-students, sharing about 50/50 time at university and their workplace. This is in
general a good opportunity to develop contacts and disseminate research results.

b. Research dissemination beyond academia

Output of our research beyond academia is covering a broad spectrum. It includes e.g. improved tools
and methods, policy briefs, contributions to the public debate, handbooks and recommendations,
besides increased knowledge and insights. The contributions are utilised on local, regional and national
level. There is also an international reach. The later can be exemplified by several collaborations with
UN-bodies (e.g. in areas as urban change detection, urban safety, public places and housing).

The dissemination takes several forms. Part of the dissemination happens within projects, in the
interaction and in co-production of knowledge, in form of workshops, test-beds, pilots and policy
experiments and so on. Another channel is educations directed to practitioner, and by public seminars
and networks. Films, blogs and newsletters are other examples. Many staff members takes part in
public debate and/or popular science publications, often directed to practitioners and policy-makers,
but can also be targeted for companies and the public in general.

Today there is no unified strategy of dissemination directed at society. We use our collaborations, the
university webpages and are active in seminars and debates on regular basis. Digital tools are used, but
not to their full potential. We are part of the development of a research communication strategy at the
school level, starting during spring 2021. We also aim to develop the department’s webpages.

c. Sustainability and the United Nations’ Sustainable Development Goals (SDG)

We estimate that 80-100% of our research projects relate to sustainable development. A high share
relates to processes and support to decrease resource use and environmental matters, on individual
and societal level, e.g. consumption and management of water, energy, greeneries and other nature
resources; to detect and monitoring changes in environment and other aspects of environmental
concerns; and improved practices and policies. Social and economic concerns of urban and regional
development are covered in may project, including justice, consumption and travel patterns, behaviour
and values, urban safety, labour markets and rural development. Our research also includes studies of
practices, procedures, policies and politics and their implications for sustainable development.

The SDGs is not as such a starting point for identifying research problems, and we may not address
them as clearly as we could in publications. From the bibliometric information 2013-19 (Scopus), we
have publications for all SDGs, with a main peak in SDG11 Sustainable cities and communities
(fractional 109,4), followed by SDG 9 Industry, Innovation and infrastructure (20,4), SDG8 Decent
work and economic growth (17) and SDG7 Affordable and clean energy (16,2). The bibliometric
identifies SDGs in total 372 publications (222,2 fractional). Our bibliometric performance can thus be
improved based on our existing research with relevance for sustainable development, with a more
strategic package of publications (titles, keywords etc). Besides publications in scientific journals,
disseminations and contributions are made in interaction with societal actors, by popular science
publications, seminars, education and contributions to public debate and policy formation.

d. Structure for increased impact

As research environment, we have a high awareness and engagement of impact and interaction with
society. A high extent of our projects is conducted in close collaborated with end-users, predominantly
public sector but also private companies and organisations. Our research often includes co-production
of e.g. knowledge, products and methods. We utilise our networks and collaborations for
dissemination. The staff is encourage to be part of the public debate (e.g. seminars, debate articles,
open lectures) as well as popular science publishing, presenting our research in Swedish. We reach out
to policy- and decision makers, professionals and the wider public audience.
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An essential instrument for structured increased impact and channel for dissemination of results is
formal centres, labs and network collaborations. These forms a structured long-term collaborative
framework. In particular, during the assessment period, CTS (Centre of Transport Studies), CFP
(Centre for Future of Places), InfraSweden2030, and SafePlaces-network hosted at the department,
strengthening the interaction academia with companies, public sector, professionals and policy-
makers. The ITRL centre is a KTH collaboration of importance, as well as Digital Futures and Viable
Cities. Other channels important for us are the two strategic partnerships between KTH and the City of
Stockholm and the Region of Stockholm, respectively, which give opportunities to collaboration and
dissemination, and serves as an arena for identifying needs and knowledge gaps. Moreover, we have
networks and collaborations with municipalities and regions in other part of the country as well.

We have a tradition of industrial PhD-students from authorities (e.g. from the period of assessment
several from Swedish Transport Agency and Region Stockholm, and one from Botkyrka municipality),
and from companies in the consultancy sector (e.g. SWECO). This offer a good contact and secure
feedback to practice. Furthermore, a considerable share of our PhD-students after graduation choose to
work outside academia, both in authorities on as well local, regional and national level as in private
sector. In general, we uphold contacts and collaborations with our alumni.

An essential mean for impact is education - engineer students, master students, PhD-students and
courses for professionals. For the courses for professionals, we want to highlight The Advanced Process
Management education. Today in our projects, we meet former participant in many of our projects, and
can see the impact it have had on their practice and development of processes and outcomes. The
course originates from outcomes from a research project, with an identified need of The Swedish
Transport Agency. Now the course has developed to reach a broader audience and participants from
different public sector organisations as well as from private sector.

e. Impact cases

We present two selected cases, well embedded in long-term research of the department, and chosen to
pinpoint two core research activities with high impact, rather than single projects. They are:

e Continus change detection — tools for a sustainable future
e Co-creation of better planning practice — life-long learning and capacity-building

96 (121)


https://www.kth.se/en/abe/centra/cts
https://www.kth.se/en/abe/centra/cfp
https://www.infrasweden2030.se/
https://www.sakraplatser.abe.kth.se/
https://www.itrl.kth.se/
https://www.digitalfutures.kth.se/
https://www.viablecities.se/om-viable-cities
https://www.viablecities.se/om-viable-cities

SELF-EVALUATION, PANEL NUMBER Date Place
2021-03-12 Stockholm

Impact Case 1 — Feminist Futures — Architecture, Gender and Social inclusion —
Action and policy-development through teaching and research

Summary of impact: background and activities

The department has over the past fifteen years, through collaborative initiatives as well as individual
competence and engagement from teachers and researchers, implemented teaching and research on
gender and social inclusion and its relationship with architecture. This ongoing development of a field
taking place at KTH has inspired and influenced many institutions across the world. From early stages
initiatives like Australian Parlour and US-based ArchiTexx had, through Naomi Stead and Lori Brown
respectively, close contact with on-going developments in Stockholm at KTH. In the development of
Parity Talks at ETH, KTH teachers have been involved at early stages for conversations and advice. In
Sweden the KTH development has inspired student initiatives, activities as well as policy developments
at the other Architecture Schools. The impact of this development is here exemplified through three
distinct outcomes: 1) Gender equality assessment and implementation with the architecture program,
an educational development work led by Malin Wennerholm in her role as program director; 2)
Publication output: Feminist Futures of Spatial Practice: Materialism, Activism, Dialogues,
Pedagogies, Projections (Eds. Meike Schalk, Thérése Kristiansson, and Ramia Mazé,
AADRL/Spurbuch (2017). This book derived from coursework at KTH in collaboration with
international scholars has reached notable international acknowledgement; 3) Action Archive is a
research project and non profit organisation by Sara Brolund de Carvalho, Helena Mattsson and Meike
Schalk. It started out as a student Master thesis collecting and documenting Tensta, a suburb outside
Stockholm.

Gender equality assessment and implementation in the architecture program

Since 2011 the Architecture school has developed its unique EDI policy and implemented it through
action plans including teachers and student curriculum. In 2014 a student initiative resulted in the
formation of an ‘Equality Society’ for discussions on equality issues at the school between students,
teachers and the administration. Following this, in order to mobilize teachers to understand the
experience of the student and their working environment, posters and other kinds of communication
were distributed. Protocols and checklists were formalized regarding equality and inclusion issues in
the architecture education. These standards include balance between women and men in group
contexts, and the content of the teaching, such as what is exemplified and highlighted in terms of
architects, buildings, texts, etc. The policy has had an impact on the understanding of biases in HEI and
on architectural space as gendered. It has opened for more diverse and creative understandings of
architecture and urban planning. The process and implementation of these protocols and checklists has
been described in Malin Aberg-Wennerholm, “The Gender-Eye Approach: Eleven Tales from KTH
School of Architecture in Stockholm” Field, vol. 7 (1), 101-113.

Feminist Futures of Spatial Practice

The publication Feminist Futures of Spatial Practice testifies in a unique way to the development at
KTH. The result of one of the architecture and gender courses initiated by FATALE and promoting
through its editors, an open editorial process with peer-review round table discussions, the book
develops and reinforces both local and international networks for architecture and gender actions,
teaching and research. The formation in 2007 of the group FATALE (Feminist Architecture Theory
Analysis Laboratory Education) by Katarina Bonnevier, Brady Burroughs, Katja Grillner, Meike Schalk
and Lena Villner, actively promoted curriculum development, new courses and design studio
development that had concrete institutional impact locally and strong international impact. Critical
studies was introduced as an academic subject with its first faculty position in 2007 (Katja Grillner),
and its second position in 2011 (Héléne Frichot), then with gender specialisation. Faculty from Theory
and History and Urban Theory faculty have further been critical to the development (Helena Mattsson,
Catharina Gabrielsson and Meike Schalk). PhD-dissertations from this period specifically contributing
to the international discourse on gender and queer theory in architecture are Katarina Bonnevier’s
Behind Straight Curtains (2007), Brady Burroughs Architectural Flirtations (2016) and Jan Hietala’s
Inconclusive Evidence (2013). In 2016 the department hosted the AHRA conference Architecture and
Feminisms, an event that resulted in three edited international publications. Feminist Futures is
presently featured together with publications by Brady Burroughs (Architectural Flirtations and
Ahmed for Architecture Students) on a ‘must read’ list for architecture and feminism.
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Originating from her Master thesis by from 2012 (“Urban Pedagogik: Rum f6r forhandling”) Sara
Brolund de Carvalho developed together with Helena Mattsson and Meike Schalk in 2013 Action
Archive, a freestanding platform for exhibitions and contemporary historical traces of Tensta and its
people during the 1990s. It has since resulted in a research project documenting and collecting witness
seminars using participatory historical research methods in order to understand place with the
objective to collectively with co-citizens write history. The archive collects material and functions as a
generator for discussions. Like a round table, it is contributing to the collection and documentation of
narratives and material. In the established archives are material collected that constitute the
foundation for historiography. This research project critically asks: What material is to be found in the
archives? Which history, and whose history is constructing the historical narrative? The project is not
only investigating and interpreting historical events and materials; but also aim at influencing history
writing and thereby the present situation and what is to come, stressing the historical material as
crucial for the contemporary discussion about identity and democracy.

Action Archive: disseminating and implementing results
NB: Detailed impact specifications are exemplified only for Action Archive due to length restrictions.

Action Archive has arranged and participated in a number of events: the exhibition Tensta Museum,
2014; presentation at Utopia Now, Istanbul Biennial, 2014, group show Suzanne Lacy’s International
Dinner Party in feminist curatorial thought, AHRA conference Architecture and Feminisms ,2016;
group show Caring for Communities. Action Archive in Vienna, Care + Repair, Architekturzentrum
Wien / Vienna Biennale, 2017, exhibition, Tensta Museum at ArkDes, 2019; Caring for Communities,
group show Architecture and Urbanism for a Broken Planet at Architekturzentrum Wien / Deutsches
Architekturzentrum / Voralberger Architekturinstitut / Zentrum Architektur Ziirich, traveling
exhibition 2020-2021. Witness seminar with the women group Living in community, BiG (Bo I
gemenskap), ArkDes 2019, A writing workshop: Women in architecture 1960 — 2015, 2019, iaspis, and
forthcoming: a witness seminar with the Women Building Forum, 2021.

Conferences
- Meike Schalk, "Rituals of Care: Reimagining Welfare," in
NORDES Nordic Design Research: Who Cares?, 2019, pp. 1-

5.

- Sara Brolund de Carvalho, Meike Schalk, Helena Mattsson,
"The group BiG (Bo i Gemenskap): Living and working in
community," in AHRA conference 'Collective Life', 2019.

- Meike Schalk, Sara Brolund de Carvalho, Helena Mattsson,
"The Welfare State as Common: Comparing ‘the common’ in
Swedish and Viennese housing models," in Changing
Welfare Workshop: Nordic Models of Architecture and
Welfare, 2019.

Media presence

- Elke Krasny, "Suzanne Lacy's International Dinner Party in
Feminist Curatorial Thought: A Curator's Talk", in
Architecture and Culture, "Styles of Queer Feminist
Practices and Objects in Architecture,”" London, Taylor &
Francis, Vol 5(3), 2017, pp. 435-454-

- Elke Krasny, Archive, Care and Conversation: Suzanne
Lacy's International Dinner Party in Feminist Curatorial
Thought: A Curator's Talk, oncurating.org, doctoral thesis in
Practice in Curating Program, Zurich University of the Arts /
University of Reading, 2020

Publication output

- Helena Mattsson och Meike Schalk, “Action Archive: Oral
History as Performance,” with Meike Schalk, in J. Gosseye,
N. Staed, D. van der Plath, Speaking of Buildings. Oral
History in Architectural Research (New York, NY: Princeton
Architectural Press, 2019).

-Meike Schalk, "Old news from a contact zone: Action
Archive in Tensta," in The Social (Re)Production of
Architecture: Politics, Values and Actions in Contemporary
Practice, Doina Petrescu, Kim Trogal eds, London and New
York: Routledge, 2017, s. 329-345.

- Meike Schalk, "The Changing Ways of Being in Common:
From Collective to Common Spaces in Welfare Housing," in
Critical Care: Architecture and Urbanism for a Broken
Planet, Angelika Fitz, Elke Krasny eds, Vienna, Cambridge
MA: Architekturzentrum Wien, The MIT Press, 2019, pp.
131-137.

- Meike Schalk, Sara Brolund de Carvalho, Helena Mattsson,
"From Collective to Common Rooms: The Swedish and
Viennese Models," in Caring for Communities | Fiir
Gemeinschaften sorgen, Meike Schalk, Sara Brolund de
Carvalho, Beatrice Stude eds, Stockholm: Action Archive
Publishing, 2019, pp. 11-31.

National and international network

MYCKET (Mariana Alves Silva, Katarina Bonnevier, Thérése
Kristiansson); Carina Listerborn, Malmo University; Irene
Molina, University of Uppsala; Isabelle Doucet, Chalmers;
Doina Petrescu, Sheffield University; Peg Rawes and Jane
Rendell, UCL; Ruth Morrow and Katie Lloyd Thomas,
Newcastle University; Kim Trogal, Canterbury School of
Architecture; Nishat Awan, Goldsmith University; TU
Miinchen Parity Group; BauHows network parity group
(Isabelle Doucet, CTH; Torsten Lange, ETH/TUM; Peg
Rawes, UCL; Amy Thomas, TU Delft); Elke Krasny, Academy
of Fine Arts Vienna; Apolonija Sustersic, KHIO Oslo;
Despina Stratigakos, Buffalo University; Svava Riesto and
Helene Steiner at Copenhagen University
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Impact Case 2 — Shared City: Urban form and social implications —
understanding socio-spatial relations

Summary of the impact background and activities

The Shared City-project (Dela[d]Stad) addresses the role of urban form in relation to urban segregation
and social sustainability: how architecture and urban design can contribute to a less segregated city and
to more equal living conditions. The project has contributed with an approach and with methods for
how to map living conditions and identify inequalities in a way that has relevance from an urban design
and planning perspective, as well as with new representational models for research into spatial
configuration. In addition, it implemented a co-creation processes engaging more than 70 city officials
in an attempt to bridge research and practice. The city of Gothenburg was analysed and the project
enabled an operationalization, demonstration and refinement of ongoing research at KTH Architecture
within the research group Spatial Analysis and Design (SAD).

The theoretical foundation is situated in how the built environment influence social processes. The
research uses spatial and configurative analyses in order to foreground social aspects and to establish
which analyses are relevant as well as applicable within planning and urban design practice, while also
taking into account aspects of data availability and digitalisation of the planning process. Moreover,
using interdisciplinary approaches the project bridges academic disciplines and contributes to
knowledge of socio-spatial relations. The project included: (1) configurative analyses of continuity and
segregation patterns (2) visualization methods of how urban form participates in producing unequal
living conditions, (3) methods for comparison between neighbourhoods, (4) configurative and
accessibility analyses as a support for the design process, (5) a deeper understanding of how properties
of the built environment, its potential and limitations, may be embedded in policy documents and
planning and building regulations. In this way, the project both builds on and contributes to the
broader research development of SAD. Following this project another project was started where
approaches and findings were disseminated in Stockholm, Malmo and Gothenburg and insights and
knowledge influenced planning and policy documents in these cities as well as working methods. An
important output is that these approaches have been spread to other municipalities and are influencing
planning documents, policy documents and Social Consequences Assessments.

The Shared City project has generated great interest both among researchers and other actors engaged
in urban planning and urban design across all of Sweden, and thanks to its specific strengths as well as
its embeddedness in the research group’s broader work, which in combination have enabled the group
to continue with the following cities: Gothenburg, Stockholm, Malmo, Linképing, Upplands Visby,
Eskilstuna, Uppsala, and Ostersund. Knowledge and insights have had an impact also on the regional
level, e.g. the collaboration with Stockholm Regional planning authority influencing the Regional Plan
(RUFS 2050) and collaboration has been established with The National Board of Housing and Planning
(Boverket). The Shared City-project (as embedded in its wider context and continuation) has been
important for the initiative Applied Urban Design that is now established at KTH, funded by the
Arwidsson Foundation and KTH (2019-2026). Other research projects that have further developed the
research questions and have had impact in different municipalities respectively are Decode (Vinnova)
where the results have had direct impact on the urban development of Gottsunda and for the Social
Action Plan. The Commission for a Socially Sustainable Stockholm with impact on the Comprehensive
Plan of Stockholm (2018). The Interactive Platform (Vinnova) in Upplands Vasby. Urban Analysis in
Practice (Stockholm, Gothenburg, Ostersund) with education of officials at the Planning Authorities
including lectures, literature seminars, and exercises learning the analytical tools having an impact on
their ongoing projects. Equal Living Conditions (Vinnova, Uppsala), Segregation Uppsala (Delmos),
Accessible Cities (Framtiden AB, Gothenburg City and Nelson Mandela Municipality), and Co-Creation
Planning-Sustainable: Station Communities in Vastra Gotaland Region (Energy Authority), and several
international collaborations e.g. Cities and Rail (TalTech Estonia and Riga Technical University),
Stockholm Senseable Lab (City of Stockholm, MIT, KTH), and MAPURBAN (University of Kent,
University College London, Coventry University, and Free University Berlin).

Summary of the impact: disseminating and implementing results - Exhibition

Housing. Now. Then. (Bo. Nu. Dd.), in 2016-2017. Publication: ArkDes. Housing. Now. Then. 99 Years
of the Housing Question. Link to exhibition: www.bonuda.arkdes.se.
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Events and conferences

The project has been presented at more than 20 events/scientific conferences for example in UCL
Conference in London about the High Street 2014, Almedalen 2016, Public Health Conference, County
conferences Urban Development 2015-2016, Municipals Stockholm County (KSL) 2016, Healthy City
Network 2018, The Government Culture Department 2018, Delegation against Segregation, Regional
Metrex Conference 2017, Liveable Scandinavia 2017, Swedish Architects Association Conference 2019.

Websites, media and publication appearance where the project has been acknowledged

Johnstone, Sarah., & Rydberg, Gunnel. (2020). Samverkan kring hdllbar stadsutveckling inom Mistra
Urban Futures 2010-2019. G6teborgsregionen.

Movilla Vega, Daniel (red.) (2017). 99 years of the housing question in Sweden. Studentlitteratur.

Strom, Lisa. (2015). Samverkan kring hallbar stadsutveckling inom Mistra Urban Futures. (2015).
Goteborgsregionens kommunalférbund.

Svensk Forskning om Segregation — en kartliggning. (2018). Stockholm: Vetenskapsradet.

https://www.mistraurbanfutures.org/sv/nyheter/hur-vi-bygger-staden-kan-motverka-orattvisor

https://www.mistraurbanfutures.org/sv/nyheter/fortsattning-pa-delad-stad

https://www.mistraurbanfutures.org/sv/event/urban-lunch-time-delad-stad

https://www.mistraurbanfutures.org/sv/mistra-urban-futures-i-almedalen

https://vartgoteborg.se/ovrigt/nytt-sydafrikaprojekt-ska-oka-tillgangligheten-i-goteborg/ #

Education output:

From an educational perspective the basis for analyses are part of courses at KTH. Collaborations with
municipalities including learning the tools and theories of how to map Living Conditions and the
related theories/background. KTH and CTH are producing teaching material for Gothenburg and
Ostersund, will be used for a broader dissemination to practitioners starting autumn 2021.

Publication output — Shared City

Legeby, A., Berghauser Pont, M. and Marcus, L. (2014). ‘The street: a key component for a less
segregated city’. paper to The past, present and futures of the high street. UCL.

Legeby, A., Berghauser Pont, M. and Marcus, L. (2015). Dela/d] Stad: Stadsbyggande och segregation.
KTH. Five publications: 1 Perspektiv och utgangspunkter, 2 Metoder, 3 Sociala
stadsbyggnadsanalyser, 4 Stadsrumsanalys som designstod, 5 Summerande reflektioner.

Legeby, A., Berghauser Pont, M. and Marcus, L. (2015). ‘Street interaction and social inclusion’,
Suburban urbanities. UCL University Press.

Legeby, A., Marcus, L., Berghauser Pont, M., & Tahvilzadeh, N. (2015). Storstdder i Samverkan. KTH.

Legeby, A., and S. Hansson. (2020). Perspectives on accessibility. Mistra Urban Futures 2020:1.

Legeby, Ann., Meta Berghauser Pont., and Lars Marcus. (2015). “Streets for co-presence: mapping
potentials”. Proceedings of the Tenth International Space Syntax Symposium. UCL.

Legeby, A. (2017). ‘GIS och sociala stadsrumsanalyser med social focus’, PLAN 2017(1).

Tahvilzadeh, N. and Legeby, A. Bostadskvotering l6ser inte segregationen. Expressen, 2014-11-28 .

Legeby, A., Berghauser Pont, M. Marcus, L. 2014. ‘Segregationen i Goteborg resultat av stadsbyggande’,
Goteborgs-Posten, 2014-07-13.

Selection of related publications & key background publications at KTH

Boren & Koch (2009). Platser i praktiken och social héllbarhet. KTH.

Koch, Daniel (2007). Structuring Fashion. Axl Books.

Koch, Daniel (2015). ‘Architecture as material discourse: On the spatial formulation of knowledge and
ideals in four library extensions’. A|Z ITU 12(3).

Marcus, L. & D. Koch (2016). ‘Cities as implements or facilities’. Environment and Planning B 44(2).

Koch, D., A. Legeby., & P. Miranda Carranza. (2019). Maktperspektiv i byggd miljo. In Stadsutveckling
& design for motstridiga onskemdal. Arkus.

Koch, D., Legeby, A., & Abshirini, E. (2017). Perspectives on Culture. In Proceedings of the Eleventh
International Space Syntax Symposium. Instituto Superior Técnico.

Legeby, A. (2010). ‘Urban Form and Diversity’. The Ethnically Diverse City. BerlinerWissensch.Verl.

Legeby, Ann. (2013). Patterns of co-presence. KTH.

Legeby, A. & Marcus, L. (2011). ‘Does the Urban Structure of Swedish Cities Inhibit the Sharing of
Public Space?’ Built Environment, Vol 37(2).
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Legeby, A., Koch, D. & Marcus, L. (2016). Jdmlika livsvillkor och stadsbyggande. Stockholm.
Marcus, Lars (2010). ‘Spatial Capital’. The Journal of Space Syntax 1(1).

Impact Case 3 — Thermal Cracks in Concrete Dams

Summary of the impact

e An explanation of the nature of the impact; how far-reaching it is/who the beneficiaries
are; and how significant the benefits are (reach & significance).
o Explain the main activities that led to the impact stated.

Concrete dams are commonly used to store water for energy production, irrigation, etc., both
in Sweden and internationally. Many of these were constructed in the first part of the previous
century. With the developed method presented in this impact case, it is possible to predict and
explain the root cause of these cracks, as well as determine their influence on the dam safety.
New design solutions were suggested to prevent further cracking. The safety of dams is of
uppermost importance for both the people living in areas downstream of the dam and the
energy production generally. The importance of hydropower is increasing when solar and
wind energy are increasing and replacing nuclear power and coal. In contrary to solar and
wind energy, the energy from hydropower can planned and regulated to balance the absence
from solar and wind energy during days without sun and wind.

The main initial beneficiaries are the industrial energy research co-operation Energiforsk,
Svenskt Vattenkraftcentrum (Swedish Water Power Center) and the energy supplier Uniper
(EON), but in reality, it is the entire society that benefits from crack-free, undamaged and
well-functioning concrete dams.

Underpinning research

e An outline of what the underpinning research was, when this was undertaken and by
whom.
e Research publications (maximum eight, including number of citations).

Concrete dams are commonly used to store water for energy production, irrigation, etc. both in
Sweden and internationally. Many of these were constructed in the first part of the previous
century. Significant cracks were identified in several concrete dams due to seasonal
temperature variations. The KTH research has been devoted to the development of theoretical
and numerical methods that can predict cracking & simulate the response of the dam. The
research has been carried out in a series of research projects between 2008 and 2020.

Ansell, A., Bjornstrom, J., Ekstrom, T., Hassanzadeh, M. and Unosson, M., “Cracked Concrete
Buttress Dams—Part 1,” Report 08:21, Elforsk AB, Stockholm, Sweden, 2008, 97 pp. (in
Swedish). [Citations: 4].

Hellgren, R., Malm, R., Ansell A. (2020) Progressive Failure Analysis of a Concrete Dam
Anchored  with  Passive Rock  Bolts. Infrastructures 2020, 5 (3), 28.
https://doi.org/10.3390/infrastructures5030028 [Citations: 3].
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Hellgren, R., Malm, R., Ansell A. (2020) Performance of data-based models for early detection
of damage in concrete dams. Structure and Infrastructure = Engineering.
https://doi.org/10.1080/15732479.2020.1737146 [Citations: 2].

Malm, R., “Predicting Shear Type Crack Initiation and Growth in Concrete with Non-Linear
Finite Element Method,” PhD thesis, Department of Civil and Architectural Engineering, Royal
Institute of

Technology (KTH), Stockholm, Sweden, 2009, 43 pp. [Citations: 111].

Malm, R.. Guideline for FE analyses of concrete dams. Energiforsk report 2016:270.
Energiforsk, Stockholm, Sweden, 2016. [Citations; 33].

Malm, R. and Ansell, A. (2011) Cracking of Concrete Buttress Dam Due to Seasonal
Temperature Variation. ACI Structural Journal. 2011, 108 (1), 13-22. [Citations: 34].

Malm, R., Hellgren, R., Enzell, J. (2020) Lessons Learned Regarding Cracking of a Concrete
Arch Dam Due to Seasonal Temperature Variations. Infrastructures 2020, 5 (2), 19.
https://doi.org/10.3390/infrastructures5020019 [Citations : 2].

Nordstrom E., Malm, R., Blomdahl, J., Tornberg R., Nilsson, C-O. (2015) Optimization of
Dam Monitoring for long concrete buttress dams. In: ICOLD 25th Congress in Stavanger,
Q99, 13-20 June, 2015. [Citations: 4].

Sources to corroborate the impact

e External reports or documents, links to web pages, contact details of a user(s) that
could corroborate the impact, factual statements already provided by key
users/beneficiaries, that corroborate the impact of the case.

The developed method has been implemented in research & by the industry, both nationally &
internationally. Many dams have been rebuilt based on the suggested design solution.

The energy company Uniper with more than 11000 employees in 40 countries has expressed
its great interest for these series of projects and is very satisfied with the outcome. The results
have helped the company to make knowledge based decisions on necessary measures on its
water power plants.

The research has also been recognized by the International Commission on Large Dams
(ICOLD) and will be included in a coming bulletin on aging concrete dams. The work by

Malm et al. was specially mentioned by the Italian group within ICOLD.

Furthermore, the results have had impact on the updated Swedish guidelines for dam security
RIDAS (Energiforetagens riktlinjer for dammsdkerhet).
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Impact Case 4 — InfraSweden2030

Summary of the impact

The impact from the research and strategic discussions at KTH and its research center
Road2Science led in 2015 to the launching of the Swedish strategic innovation program (SIP)
InfraSweden2030. The SIPs are sponsored by Energimyndigheten (Swedish Energy Agency),
Formas (Swedish research council for sustainable development) and Vinnova (Sweden’s
innovation agency). InfraSweden2030 has today sponsored more than 100 research projects
within the transport infrastructure totaling more than 140 million Swedish crowns.

The main beneficiaries are Trafikverket (Swedish Transport Administration) — and in the long
run all Swedish tax payers, road users and rail users — and the industrial companies in the
transportation infrastructure sector, e.g., contractors, consulting companies, and material
suppliers.

From discussions and structured interviews with industry partners within the KTH
Road2Science Center a structured agenda to counteract the sector’s biggest causes of too slow
rate of innovation was developed. The following GAPs were identified:

1)  The lack in ability to ensure a systems perspective

2)  The lack of reducing risk averseness that countervails possible creativity
3)  The lack of long--term attractiveness of the infrastructure sector

4)  Frozen market dynamics that prevent new collaborations

The background to the initiating of the SIP InfraSweden2030 was the development and
successful submissions of:

1) A national Green Infrastructure Material Innovation (‘GIMI’) agenda, funded by
Vinnova (2013-2015)

2)  Development of the Strategic Innovation Program InfraSweden2030, funded by
Vinnova, Formas, Energimyndigheten and industry (2015-2018-2021)

Underpinning research

Highway engineering is one of the oldest subjects of KTH and has a very rich tradition. The
research group developed rapidly in both size and international co-operation during the early
2010s under the new professor Bjorn Birgisson. The faculty grew; more than a dozen new
PhD students were employed and modern equipment peaking with tomography was installed
in the updated highway engineering laboratory. In co-operation with the industry, the new
KTH research center Road2Science was initiated. Director of this center was (and still is) Dr.
Nicole Kringos, currently Professor in Highway Engineering at KTH.

Important dates of the process: 2015: Start of the long term InfraSweden2030 strategic
innovation program (140 MSEK for first three years), in 2018 extended by another three years
and up for long-term (another 6 years) evaluation 2021.

The SIP gives the possibility of a structured program that not only provides funding to the
field, but also systematically tries to address the most relevant long- and short term aims,
related to the defined GAPS.
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This Impact Case differs from the traditional ones since it is based on long-term research and
close co-operation between KTH and the industry in the transportation infrastructure sector.
To list research publications representing the underpinning research is thus not meaningful.
Instead, please, find a number of publications authored or co-authored by researchers at the
Dept. of Civil & Architectural Engineering with support from InfraSweden 2030. (A number
of researchers employed elsewhere have of course published the majority of the publications
with support from InfraSweden 2030).

Honfi, D., Williams Portal, N., Leander, J., Larsson Ivanov, O., Plos, M., Zandi, K., Carniero, E.,
Lechner, T., Magnusson, J., Gabrielsson, H. Inspection and monitoring of bridges in Sweden.
SP Rapport 2018:25. Projekt: BIG BRO. [Citations: 1].

Honfi, D., Leander, J., Bjornsson, 1., Plos, M., Zandi., K., Magnusson, J., Lechner, T., Gabrielsson,
H., Decision support for maintenance and upgrading of existing bridges. Presenterad pa 39th IABSE
Symposium — Engineering the Future, 2017, Vancouver, Canada. Projekt: BIG BRO.

Jelagin, D., Ahmed, A., Lu, X., och Said, S. Asphalt layer rutting performance prediction tools. VTI
rapport 968A, 2018. Projekt: Prognostisering av spértillvaxt — asfaltsbeldggningar. [Citations: 1].

Leander, J., Honfi, D., Larsson Ivanov, O., Bjornsson, I. A decision support framework for fatigue
assessment of steel bridges. Engineering Failure Analysis 91 (2018) 306—314. Projekt: BIG BRO.
[Citations: 16].

Leander, J., Honfi, D., Bjornsson, I. Risk-based planning of assessment actions for fatigue life
prediction Presenterad pa 2nd International Conference on Structural Integrity ICSI 2017. Projekt: BIG
BRO. [Citations: 2].

Leander, J., Honfi, D., Bjornsson, 1. Decision support for bridge condition assessment. Presenterad pa
SMAR 2017 — Fourth conference on smart monitoring assessment and rehabilitation of civil structures.
Projekt: BIG BRO. [Citations: 6].

Stromberg, L., Lofsjogard, M., Ansell, A., Hintze, S. Optimization parameter sets for sustainable
concrete in tunnels. In Interdependence between Structural Engineering and Construction Management,
Edited by Ozevin et al. Projekt: Dynamisk optimering for utveckling av klimatneutrala betong-
konstruktioner. [Citations: 2].

Sources to corroborate the impact

“InfraSweden 2030 gives 2750 hits on Google. The official web page is
https://www.infrasweden2030.se/ . Important documents are listed below:

e Digital [AI] Journey

e Firdplan mot en resurseffektiv och hallbar transportinfrastruktur

o Kartldggning av internationella FoU-program inom InfraSweden2030:s fokusomrdden

e Inventering av testbdddar InfraSweden2030

o Forskningsfront transportinfrastruktur — Fordjupningsstudie om InfraSweden2030.s
fokusomrdden

e Programplan for InfraSweden2030

o Summering av Kunskapssammanstdllning branschfakta och utvecklingstrender

e Summering av Kartldggning av kommuners utmaningar med transportinfrastruktur och
innovationer

104 (121)


https://www.infrasweden2030.se/

SELF-EVALUATION, PANEL NUMBER Date Place
2021-03-12 Stockholm

Impact Case 5 -CHAQ Creating Cultural Heritage in Antarctica / CHAQ2020
Argentinean-Swedish expedition

Summary of the impact

How can humanities research resonate with authorities, stakeholders, policy advisers, and the larger
public? This case demonstrates that issues of cultural heritage and climate change can enter the larger
political realm through historical research of documenting the remains of the First Swedish Antarctic
Expedition 1901-1904. These remains are co-managed by Sweden and Argentina under the Antarctic
Treaty. The Division of History of Science, Technology and Environment at KTH initiated an expedition
to the Antarctic Peninsula under Argentinean-Swedish flag, which was commissioned by the Swedish
National Heritage Board and carried out in January and February 2020. The expedition focused on
mapping and documenting the remains, using a variety of technologies from the humanities and the
natural sciences. Visual documentation (drone-footage, 3D technology, documentary re-photography)
from the expedition has formed the basis of a strong public outreach narrative on climate change and
cultural heritage.

The expedition and its underlying research are expected to help create national guidelines for Swedish
Antarctic heritage, involving several state agencies (the Swedish National Heritage Board, the Swedish
Polar Research Secretariat, the Department of Education, and the Department of Foreign Affairs).
CHAQ and CHAQ2020 have had significant intermediate impact on the public in Sweden through their
broad outreach using different media formats, creating an awareness for Sweden’s Antarctic heritage.
CHAQ and CHAQ2020 also impacted national and international stakeholders and policy experts
through their message about the importance of cultural heritage and the effects of climate change at the
Antarctic Peninsula.

Underpinning research

CHAQ and CHAQ2020 are two closely related projects taking critical approaches to Antarctic heritage.
“On Creating Cultural Heritage in Antarctica (CHAQ)” is an ongoing research project at the Division of
History of Science, Technology and Environment (funded by the Swedish Research Council, VR, PI van
der Watt, KTH). CHAQ explores the processes through which cultural heritage production is used to
create collective memories of Antarctica. CHAQ 2020 denotes the Argentinean-Swedish expedition to
the historical remains of the First Swedish Antarctic Expedition 1901-1904 on the Antarctic Peninsula,
co-organized and carried out by researchers at the Division of History of Science, Technology and
Environment (January-February 2020, PI Avango, LTU Luled Technical University/KTH & Lindstrom,
KTH, in collaboration with colleagues from GU Goteborg University).

CHAQ and CHAQ2020 combine questions about the past, the present and the possible futures of
Antarctic and polar research in a cultural heritage and global environmental change perspective. With
their interdisciplinary, international, and collaborative scope, these projects have substantially revised
our understanding of the situation on the Antarctic Peninsula beyond disciplinary and academic
boundaries. These projects point to the kinds and formats of future inter- and transdisciplinary
research which will be desired and required, combining approaches from the humanities and from the
natural sciences. The scope of this research is still rather uncommon in the humanities, even in the
wider realm of history of science, technology and environment and its neighbouring fields of
environmental humanities, heritage studies, cultural studies, or political ecology. This research
demonstrates how humanists today can and should work to engage with wider societal and political
questions.

CHAQ is supported by long-term work on polar social science and humanities at the History Division,
which resulted in a leading research community of cultural heritage studies the 1990s, maintained by
research and leadership in Sweden’s IPY Commission 2006-09 and by large research programs
(Mistra/Nordforsk) in the 2010s.

Research Publications:

A project report has been submitted to the Swedish National Heritage Board
(Riksantikavrieambetet) and is awaiting publication/launch:
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Almevik, Gunnar; Avango, Dag; Contissa, Valeria; Fontana, Pablo; Lindstrém, Kati; Westin, Jonathan:
Built cultural heritage in Antarctica: Remains and uses of the Swedish South-Polar Expedition 1901-03.
Report from the expert and research expedition CHAQ2020. Riksantikvarieimbetet 2021
(forthcoming)

Sources to corroborate the impact
An online platform has been launched together with the report: https://antarctica.dh.gu.se/
Scientific data set: The data has been deposited with Swedish National Data Service (SND).

Exhibition: The exhibition at Esperanza Base was part of the History Division’ work, in collaboration
with the Argentine Antarctic Institute. Lindstrom, Kati; Fontana, Pablo; van der Watt, Lize-Marié;
Zakrajsek, Andrés Federico (2020). Permanent display on Historic Sites and Monuments at Esperanza
Base (Argentina) in Antarctica. In: Museo Antértico Gir6 Tapper, Base Esperanza, Antartida Argentina.

Documentary films: Since spring 2020, Lindstrom has been collaborating with Brightfilm
Productions, a Swedish production company, about making a film “Melting History” from her footage
in Antarctica. The Division has been applying for funding, latest from Formas, and including Avango,
KTH/LTU, and van der Watt in the production team. In February 2021, a short scientific feature was
filmed at LTU about the scientific results of the expedition.

Website and social media: The website http://meltinghistory.org showcases all aspects of the
project. The Facebook account has 126 followers and had many engagements during the expedition.
The website has 260 unique visitors and ca 3000 visits in total. Blog posts have been shared even by
authoritative institutions like the Scientific Committee on Antarctic Research (SCAR).

Media Appearance: Swedish Public Radio (P4); Swedish Public Television (SVT, TV4); Newspapers
(Goteborgs-Posten). Lindstrom was on air in the most austral radio station of the world: LRA36, Radio
Nacional Arcangel San Gabriel, Antartida, Argentina, sent from the Esperanza base in Antarctica.

Stakeholders: Avango gave a presentation on CHAQ2020 at Polarforum held by the Swedish Polar
Research Secretariat (Polarforskningssekretariatet) in 2020 (Nov 24, 2020). Lindstrom was appointed
head of the History of Antarctic heritage work group of the ICOMOS (International Council on
Monuments and Sites) International Polar Heritage Committee which was tasked with writing
introductory texts for Antarctic Environments Portal: https://environments.aq/ The portal gathers
scientific expert advice to the Antarctic Treaty Consultative Meetings and other bodies engaged in
Antarctic decision makers (particularly the Committee for Environmental Protection). The Swedish
National Heritage Board and the Swedish Polar Research Secretariat are discussing next steps. Former
Division postdoc Justiina Dahl, now Research Officer at the Swedish Polar Research Secretariat, plans
to use CHAQ2020 in an exhibition on Nordic Antarctic research, aimed at top-level diplomats.

Stakeholders: Avango gave a presentation on CHAQ2020 at Polarforum held by the Swedish Polar
Research Secretariat (Polarforskningssekretariatet) in 2020 (Nov 24, 2020). Lindstrom was appointed
head of the History of Antarctic heritage work group of the ICOMOS (International Council on
Monuments and Sites) International Polar Heritage Committee which was tasked with writing
introductory texts for Antarctic Environments Portal: https://environments.aq/ The portal gathers
scientific expert advice to the Antarctic Treaty Consultative Meetings and other bodies engaged in
Antarctic decision makers (particularly the Committee for Environmental Protection). The Swedish
National Heritage Board and the Swedish Polar Research Secretariat are discussing next steps. Former
Division postdoc Justiina Dahl, now Research Officer at the Swedish Polar Research Secretariat, plans
to use CHAQ2020 in an exhibition on Nordic Antarctic research, aimed at top-level diplomats.
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Impact Case 6 — ROBUSTA Robust decisions to manage climate risks in
Sweden

Summary of the impact

How can decision-making approaches for managing deep uncertainty be used for adaptation to climate
change in Sweden at the municipal policy level? Interdisciplinary research has provided knowledge
about new approaches to authorities at the local and national levels. The research directly impacted
three local municipalities that were part of the case studies, leading to increased knowledge for the
participating civil servants and providing input to ongoing planning processes in these municipalities.
Our research also impacted how Swedish national governmental authorities responsible for climate
adaptation communicate uncertainties in their reports and education activities. We impacted a broader
audience in Sweden through op-eds in national newspapers, interviews in trade journals and a podcast,
and presentations in various seminars and workshops arranged by other parties.

Underpinning research

The research program funded by the Swedish Civil Contingencies Agency (MSB) started in 2015 and
ended in 2021. It consisted of researchers from KTH, Lund University, and the Swedish Defence
Research Agency (FOI). During the research, we also enlisted a Ph.D. student who worked as a climate
adaptation expert at the Gavleborg County administrative board (a Swedish Government Agency). We
studied how Swedish planners viewed and managed uncertainty in climate change impacts and
developed and tested one simplified robust decision-making approach in three case studies at three
Swedish municipalities: Danderyd, S6derhamn, and Gavle. These municipalities were partly chosen by
convenience. They were situated by the coast and were faced with spatial planning issues that needed to
consider flooding risks from uncertain climate change and sea-level rise. The approach consisted of
steps that produced a plan to study and assess different measures for an area given different levels of
future sea-level rise. The workshops included a wide range of professions in the municipality, for
example, architects, planners, water and sanitation experts, environmental strategists, risk analysts,
etc. The research was published in a series of reports and articles in international peer-reviewed
scientific journals.

A selection of publications from the research program:

e Carlsson Kanyama, A., Wikman-Svahn, P., & Sonnek, K. M. (2019). “We want to know where
the line is”: Comparing current planning for future sea-level rise with three core principles of
robust decision support approaches. Journal of Environmental Planning and Management,
62(8), 1339—1358. https://doi.org/10.1080/09640568.2018.1496070

e Carstens, C., Sonnek, K. M., Rity, R., Wikman-Svahn, P., Carlsson-Kanyama, A., & Metzger, J.
(2019). Insights from testing a modified dynamic adaptive policy pathways approach for spatial
planning at the municipal level. Sustainability, 11(2), 433.
https://doi.org/10.3390/su11020433

e  Metzger, J., Carlsson Kanyama, A., Wikman-Svahn, P., Mossberg Sonnek, K., Carstens, C.,
Wester, M., & Wedebrand, C. (2021). The flexibility gamble: challenges for mainstreaming
flexible approaches to climate change adaptation. Journal of Environmental Policy & Planning,
1-16.

e  Wester, M. (fortcoming) "Robust Municipal decision making? A pilot Study of applying Robust
Decision Making in three Swedish Municipalities”, Accepted to Journal of Environmental
Planning and Management.

e Carlsson Kanyama, A., Carstens, C., Metzger, J., Mossberg Sonnek, K., Wedebrand, C., Wester,
M., & Wikman-Svahn, P. (2019). Hinder for att anvianda robusta beslutsstodsmetoder for
klimatanpassning i Sverige. TRITA-ABE-RPT-1927. KTH Royal Institute of Technology.

e  Wester, M., & Wedebrand, C. (2019). Robusta beslutsstodsmetoder: En enkdtundersokning av
politikers och tjanstepersoners arbete med klimatanpassning. TRITA-ABE-RPT-1928. KTH
Royal Institute of Technology.
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Wedebrand, C. (2019). Planering under osdkerhet— Om att planera for det okdnda inom
krisberedskapen, totalforsvaret och andra omrade. FOI Report. FOI-R--4972—SE. Swedish
Defence Research Agency (FOI).

Wikman-Svahn, P. (2016). Principer for robusta beslut infér osdkra klimatforandringar.
TRITA-IM 2016:02. KTH Royal Institute of Technology.

Sources to corroborate the impact

Lotta Andersson, with the Swedish Meteorological and Hydrological Agency (SMHI), says that
our research was useful for discussions at SMHI how to communicate uncertainties, especially
in the course for climate adaptation that are provided by the National center for climate change
adaptation and that results from our research will be used for a forthcoming report by the
Swedish National Expert Council for Climate Adaptation, which is a council appointed by the
government to evaluate climate adaptation in Sweden and advises the government on
preparing for climate change, https://klimatanpassningsradet.se/in-english Lotta Andersson,
Sekretariatet for Nationella Expertradet for Klimatanpassning, SMHI 601 76 NORRKOPING,
Lotta.andersson@smbhi.se, Tel: 011 495 80 00

Results from our research project is highlighted and referenced in Vastra Gotaland County
administrative board public report on climate adaptation: Handlingsplan klimatanpassning
2021—-2024 (Avaliable for download at: www.lansstyrelsen.se/vastra-gotaland under
Publikationer/Rapporter).

Our research is referenced in the context of “future research needs” in the report published by
the Swedish Meteorological and Hydrological Institute (SMHI): Eklund, A., Stensen, K.,
Ghasem, A., & Jacobsson, K. (2018). Sveriges stora sjoar idag och i framtiden: Klimatets
paverkan pa’ Vanern, Vittern, Milaren och Hjdlmaren. Kunskapssammanstéllning februari
2018 (KLIMATOLOGI Nr 49; s. 140). SMHI.
https://www.smhi.se/polopoly_fs/1.130362!/klimatologi_49.pdf

An OP-ed written by three researchers in the programme was published by Svenska Dagbladet
2019-10-13: "Ta h6jd for osannolik héjning av havsnivan” https://www.svd.se/ta-hojd-for-
osannolik-hojning-av-havsnivan

Per Wikman-Svahn och Christoffer Wederbrand was interviewed for a podcast produced by the
Swedish Defence Research Agency (FOI): https://podcasts.apple.com/se/podcast/framtida-
hot-robusta-beslut-f%C3%B6r-framtida-klimathot/id1481431566?1=1000505843403&l=en
Per Wikman-Svahn was interviewed by Héllbart samhéllsbyggande, which is a leading trade
journal for urban planning in Sweden. https://hallbartsamhallsbyggande.se/robusta-beslut-
ska-radda-liv-nar-havet-stiger/

Per Wikman-Svahn, Christoffer Carstens and Annika Carlsson Kanyama participated in a
session on the "Mal 11-konferensen”, arranged by the Formas research coucil and MSB:
https://www.youtube.com/watch?v=8FOLJDoFgOM&feature=emb title

Christoffer Carstens planned and moderated the session 3A: Climate change and infrastructure

at the 5th Nordic Conference on Climate Change Adaptation. Karin Mossberg Sonnek
presented and participated in the panel discussion:

- http://nordicadaptation2018.net/programme/3a-climate-change-and-infrastructure-
1.138506

Christoffer Carstens has participated as a lecturer at the introductory course in climate
adaptation, given annually by SMHI. The course aims at raising knowledge and expertise about
theory and tools for climate adaptation for local and regional planners, governmental
authorities, etc.

Annika Carlsson Kanyama presented our research at an internal seminar for the insurance
company Lansforsdkringar Kalmar, with the title “"Havsnéira och klimatanpassat byggande —
ar det mojligt?”. The insurance company also produced a movie featuring Annika and our
research.
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Impact case 7 — Control network in the air

Summary of the impact

Digitalization of the public sector and public administration is a highly prioritized concern in
Sweden, as in other countries. The Swedish government has launched several programs,
involving digitalization of different elements of the land development process, digital land use
plans, creation of a unified national geodata infrastructure, effectivization of construction, etc.
Control network in the air (SIL - Stomnit i luften) is a project funded by Trafikverket (The
Swedish Transport Administration). It concerns the geodetic infrastructure for positioning,
which is a base for effectivization and quality assurance of all phases of land development
process, but mainly the construction phase.

The existing geodetic infrastructure in Sweden consists of a network of physically marked
control points maintained by municipalities and of a network of permanent GNSS stations
(SWEPOS) operated by Lantmaiteriet (National Land Survey of Sweden). Traditionally, RTK
service based on SWEPOS stations was used for applications with lower precision
requirements (cm-level), while more precise surveys were conducted by total stations in
connection to physically marked control points. These points had to be established and
maintained for all construction projects, which is a costly and time-consuming process.
Moreover, this traditional approach did not guarantee the consistency, stability and reliability
of the positioning.

Main activities

Within SIL project we have developed a new approach for establishment of project adapted
control network based on GNSS reference stations, which eliminates the need for physical
control points at the construction site and at the same time enables the use of precise total
station measurements. In this approach the total station is established using GNSS
observation in real time by the method called RUFRIS (Real Time Free Station). The new
approach was developed by theoretical analyses and empirical tests concerning the optimum
placement of new GNSS stations and the number and distribution of GNSS measurements
when establishing total station by RUFRIS method.

Beneficiaries
The concept of the project adapted network is today used by Trafikverket and Lantmaéteriet for

all larger construction projects with the following benefits:
e Shorter time and lower cost for construction project establishments
e Lower cost for surveying works
e Unified positioning workflow for all project participants
e Platform for autonomous vehicles and automatic machine steering
e Possibility for real time monitoring of the construction progress

According to Trafikverket’s calculations, the total saving by using the project adapted network
for Norrbotniabana (270 km railway between Umeéa and Luled) is 1,5 bilion SEK, which is ca
5% of the total cost. (Source: personal dialogue with dr. Johan Vium Anderson, WSP, research
consult for Trafikverket)

RUFRIS method has become popular and widely used method for total station establishment
not only in construction industry but in all other surveying applications. This new approach

109 (121)



SELF-EVALUATION, PANEL NUMBER Date Place
2021-03-12 Stockholm

lowers the surveying costs and at the same time minimizes the risk for erroneous positioning
at the construction sites and hence prevents additional costs of the project.

Underpinning research

The first SIL project was performed in years 2009 — 2011 in cooperation of Trafikverket,
Lantmateriet, KTH, WSP and Swedish Research Institute. A new project SIL 2.0 has been
started in 2020 with the same participants. The goal of SIL 2.0 is to refine different aspects of
project adapted network concept and address the problems that were not research in the first
SIL project.

Reviewed publications associated with the impact case

Horemuz M. and Jansson P. (2016): Optimum Establishment of Total Station. Journal of
Surveying Engineering, vol. 143, no. 2, 2016. Citations: 10 (Google Scholar)

Horemuz M., Andersson J.V. (2017). Analysis of the precision in free station establishment
by RTK GPS. Survey Review 43 (323), 679-686. Citations: 8 (Research gate)

Khameneh M.A., Jensen A.B.O., Horemuz M., Andersson J.V. (2017). Investigation of
the RUFRIS method with GNSS and total station for leveling. International Conference on
Localization and GNSS (ICL-GNSS), 1-6. Citations: 5 (Google Scholar)

Khameneh M.A., Horemuz M., Jensen A.B.O., Andersson J.V. (2018). Optimal vertical
placement of total station. Journal of Surveying Engineering 144 (3), 06018001.
Citations: 2 (Google Scholar)

Reports associated with the impact case (in Swedish)
Horemuz M. (2009). Realtidsuppdaterad fristation: Precisionsanalys. Vigverket (Swedish
Road Administration).

Horemuz M. (2011). Realtidsuppdaterad fristation. Tillforlitlighetsanalys. Trafikverket.
Horemuz M. (2011). Realtidsuppdaterad fristation. Korrelationsanalys. Trafikverket.
Horemuz M. (2011). Testmatningar BanaVag i Vast. Trafikverket.

Sources to corroborate the impact

Project adapted RTK as a part of “Smart project”, information video from Swedish Transport
Administration. The video points out the role of project adapted RTK in different phases of a
construction project

Newspaper article “Stryktaligare mitning via satellite” describing benefits of project adapted RTK for
project “Norrbotniabanan”.

Information material about SIL and RUFRS at Trafikverket’s web page.

RUFRIS is described in HMK as a method for efficient establishment of total station for surveying
applications. HMK (Handbook of measurement and map issues) is a series of manuals and
recommendations for practitioners with surveying and GIS branch.
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Impact case 8 — Infrastructure construction procurement:
ProcSIBE and the Swedish Transport Administration

Summary of the impact: background and activities

Many major challenges that societies face today are intimately linked to the construction, use and
maintenance of buildings and built infrastructure. Construction clients play a key role in shaping
incentives for innovation and change in this sector. Inadequate procurement strategies and insufficient
client resources may result in delays, costly lawsuits, low efficiency, quality deficiencies and poor
sustainability performance. Still, structures for learning and industry-academia collaboration in the
field of construction procurement have traditionally been weak. This impact case focuses on a
collaborative research program involving the national research platform ProcSIBE, Procurement for
Sustainable Innovation in the Built Environment, and the Swedish Transport Administration (STA).

ProcSIBE was established in 2014 as a Strong Research Environment supported by the Swedish
Research Council Formas. An important aim was to coordinate and integrate the activities of several
research environments and establish a transdisciplinary research platform with potential to gain
impact in industry and society. ProcSIBE involves research groups at KTH in Stockholm, Chalmers
University of Technology in G6teborg, Lund University and Luled University of Technology, as well as
the department of Political Science at Karlstad University. The basic funding from Formas amounted to
a total of 25 MSEK over 5 years, but the researchers have since acquired more than 60 MSEK of
additional funding from other public and private bodies. The ProcSIBE collaboration with the Swedish
Transport Administration started with a few small studies but gained momentum in 2016, when
another Formas application, co-funded by the STA, resulted in a research program comprising three
PhD projects and one post-doc project. In 2018-2020, three complementary PhD projects were added
and several research projects involving senior researchers have also been carried out.

Most ProcSIBE projects focus on systematically following up and evaluating new procurement practices
implemented by the STA. The main areas are Design-Build contracts (Luled), collaborative contracting
strategies (KTH), social value (Lund), consultancy procurement (KTH and Luled), procurement of
maintenance services (KTH and Luled), innovation procurement (KTH and Luled) and STA’s system
for following up supplier performance (Lund). An associated project has studied requirements for
carbon reduction (KTH). International collaboration includes Formas-funded guest researchers from
the universities of Delft and Twente (NL), Nordic collaboration for comparing procurement practices
and the EU network NETLIPSE (Network for the dissemination of knowledge on the management and
organisation of large infrastructure projects in Europe).

Summary of the impact: disseminating and implementing results

Input from the ProcSIBE projects has substantial influence on STA procurement practices. Research
results are presented each year to an STA top management group (Bestillarradet) and directly impact
the formal procurement/business strategy. All ongoing research projects, including recommendations
for improvements, are presented annually to a wider group of STA staff. The collaboration has further
resulted in new organizational structures and resources within the STA, where a committee has been
established to coordinate the ProcSIBE portfolio. This group is led by the Purchasing and Logistics
department and involves representatives for the STA business areas and strategic development unit.
Thus, the research collaboration has spurred structured cross-departmental communication and
strategizing around procurement practices within the STA. Further, PhD students are important
boundary spanners between academia and industry. It is therefore valuable that three ProcSIBE PhD
candidates are employed by the STA.

In general, the ProcSIBE results have reinforced the development from a so called “Pure client”

procurement policy, focusing on shifting responsibilities and allocating risks to the supplier side, to an

“Active client” policy where the procurement model is adapted to the needs of the project and the STA
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is more involved. Moreover, collaborative procurement strategies are increasingly used. These changes
are strongly supported by the suppliers and may significantly impact the cost, quality and sustainability
performance of Swedish infrastructure construction.

The key faculty and project leaders at KTH involved in ProcSIBE are: Prof. Anna Kadefors, project
leader for ProcSIBE (at KTH since 2016), Prof. Tina Karrbom-Gustavsson, Guest Prof. Per-Erik
Eriksson, coordinator of the STA collaboration, and Associate Prof. Malena Havenvid.

Underpinning research (see also www.procsibe.se)
Kadefors, A. (2004). Trust in project relationships—inside the black box. International Journal of
project management, 22(3), 175-182. (cit: 691)

Eriksson, P. E., & Westerberg, M. (2011). Effects of cooperative procurement procedures on
construction project performance: A conceptual framework. International journal of project
management, 29(2), 197-208. (cit: 403)

Eriksson, P. E., Larsson, J. & Pesimaa, O. (2017). Managing complex projects in the infrastructure
sector — A structural equation model for flexibility-focused project management. International Journal
of Project Management, 35(8), 1512-1523. (cit: 58)

Gustavsson, T. K. (2018). Liminal roles in construction project practice: exploring change through
the roles of partnering manager, building logistic specialist and BIM coordinator. Construction
management and economics, 36(11), 599-610. (cit: 17)

Eriksson, P. E., Volker, L., Kadefors, A., Lingegard, S., Larsson, J., & Rosander, L. (2019).
Collaborative procurement strategies for infrastructure projects: a multiple-case study. Proceedings of
the Institution of Civil Engineers-Management, Procurement and Law, 172(5), 197-205. (cit: 12)

Kadefors, A., Lingegard, S., Uppenberg, S., Alkan-Olsson, J., & Balian, D. (2021). Designing and
implementing procurement requirements for carbon reduction in infrastructure construction—
international overview and experiences. Journal of Environmental Planning and Management, 64(4),
611-634. (cit: 2)

Sources and information to corroborate the impact

Per-Erik Eriksson is engaged in the STA group responsible for developing and regularly updating STAs
general Business/procurement strategy. Anna Kadefors has participated in several tender evaluation
committees for collaborative projects within STA. She is also member of the Swedish committee for the
ISO 44001 for Collaborative Businesses Relationships Management.

NETLIPSE:Presentation of project on Early Contractor Involvement in STA (March 2021).
www.netlipse.eu and this link. Contact person at STA: Erika Hedgren, Procurement Strategist and PhD,
responsible for innovation and research within Purchasing and Logistics, and for the ProcSIBE
collaboration Erika.hedgren @trafikverket.se
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Impact Case 9 — Contribution to new legislation on embodied carbon in
buildings

Summary of the impact

The construction and real estate sector accounts for 20% of domestic greenhouse gas
emissions in Sweden. 50% or more of these emissions are linked to the construction itself
(new build and refurbishment activities). Despite this, no policies so far exist to incentivize
the sector to reduce these emissions. That is, climate-related legislation for buildings have so
far focused entirely on reducing operational energy demand in buildings and decarbonization
of the energy supply. But a change is now seen: the Swedish Government currently prepares
the last to introduce new legislation: Climate declaration of new buildings to be in effect from
1 January 2022. The fact that this legislation is now being put in place is largely the result of
work carried out at KTH-SEED for many years in the field of life cycle assessment (LCA) of
buildings, often in close collaboration with researchers from other institutes in Sweden and
internationally, as well as with the construction industry in Sweden. Primarily, the
conclusions from a series of three industry-funded studies conducted in 2014-2018 were
important to highlight the large greenhouse gas emissions associated with construction.
These, thus, lay the foundation for national policymakers to initiate a new legislative process.
These studies were carried out in cooperation with a total of 35 different companies and
organizations. The conclusions were presented in numerous contexts, including at several
well-attended seminars in the arena Almedalen, and through key messages to decision makers
from industry through IVA (2014) and Fossil-Free Sweden (2018).

However, the impact of the work at KTH also consist in contributing to the content of the
legislation. During 2017-2021, KTH (PI Malmgqvist Stigell) conducted contract research for
the National Board of Housing, Building and Planning and has thus proposed a method for
the climate declaration and a roadmap for the development of the legislation. This implies
that we have been able to contribute with proposals with broad acceptance as well as founded
on scientific evidence, as we have been able to feed in recommendations developed in our
work in international research collaboration on LCA of buildings. Even though the legislation
is not yet in effect, clear evidence is already seen of a huge mobilization of competence
building and initiatives in Sweden's construction sector. Among other things, local roadmaps
for fossile-free regions have been initiated, with embodied carbon of buildings being a central
theme. It shows that the legislation already creates important incentives for the sector to drive
embodied carbon reduction, and stimulates the necessary product and process development
that needs to take place in order to achieve society's net zero emission targets.

Underpinning research

Above all, the mentioned three industry-funded studies have been central to raising the
awareness of embodied carbon in buildings in the Swedish context (Liljenstrom et al, 2014;
Larsson et al, 2016; Malmgqvist et al, 2018). The projects were operationally led by KTH
(Docent Tove Malmgqvist Stigell), but the research work took place in close collaboration with
IVL Swedish Environmental Institute. The foundation for these studies was however laid
much earlier, in several national and international research projects over the past decade.
This work entails a long-term collaboration between Malmqvist Stigell and Prof em Mauritz
Glaumann as well as work by KTH doctoral students Marita Wallhagen, Nils Brown, Stefan
Olsson, Carolina Liljenstrom, Mathias Larsson and Nicolas Francart. The international
cooperation has primarily taken place within the framework of IEA EBC Annex 57 (2011-
2016) and IEA EBC Annex 72 (2016-2022) with 17 and 25 participating countries,
respectively, with the most well-known experts in the field.
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Selected peer-reviewed research publications

Malmgvist, T., Nehasilova, M., Moncaster, A. M., Birgisdottir H., Nygaard Rasmussen F.,
Houlihan Wiberg A. & Potting J. Design and construction strategies for reducing embodied
impacts from buildings — Case study analysis. Energy and Buildings,166, 35-47. (cit. 26)

Birgisdottir, H., Moncaster, A., Houlihan Wiberg, A., Chae, C., Yokoyama, K., Balouktsi, M.,
Seo, S., Okah, T., Liitzkendorf, T., Malmqvist, T. IEA EBC annex 57 ‘evaluation of embodied
energy and CO2eq for building construction. Energy and Buildings 154 (2017) 72—80. (cit 32)

Wallhagen, M., Glaumann, M. and Malmqyvist, T. (2011). Basic building life cycle calculations
to decrease contribution to climate change - case study on an office building in Sweden.
Building and Environment, vol 46, issue 10, pp. 1863-1871 (cit. 76)

Malmgqvist, T, Glaumann, M, Scarpellini, S, Zabalza, I, Aranda, A, Llera, E, Diaz, S. Life cycle
assessment in buildings: The ENSLIC simplified method and guidelines. (2011) Energy, vol
36, issue 4, pp. 1900-1907 (cit. 92)

Research publications in Swedish

Malmgyvist, T, Erlandsson, M, Francart, N, Kellner, J. (2018). Minskad klimatpaverkan fran
flerbostadshus — LCA av fem byggsystem. IVL-Rapport C 344. Stockholm: Sv Byggindustrier.

Larsson, M., Erlandsson, M., Malmgqvist, T., Kellner, J. (2016). Byggandets klimatpaverkan -
Livscykelberakning av klimatpaverkan for ett nyproducerat energieffektivt flerbostadshus
med massiv stomme av trd. IVL-Rapport B2260. Stockholm: Sveriges Byggindustrier.

Liljenstrom, C, Malmgqvist, T, Erlandsson, M., Freden, J., Adolfsson, I., Larsson, G., Brogren,
M. (2015). Byggandets klimatpaverkan. Livscykelberdkning av klimatpaverkan och
energianvandning for ett nyproducerat energieffektivt flerbostadshus i betong. IVL-rapport
B2217. Stockholm: Sveriges Byggindustrier.

Sources to corroborate the impact

Selected industry initiatives

IVA (2014) https://www.iva.se/globalassets/rapporter/ett-energieffektivt-samhalle/201406-
iva-energieffektivisering-rapport9-i1.pdf

Fossilfritt Sverige (2018) https://fossilfrittsverige.se/en/roadmap/the-construction-and-civil-
engineering-sector/

Authority reports and policy documents

Boverket (2015).
https://www.boverket.se/globalassets/publikationer/dokument/2015/byggnaders-
klimatpaverkan-utifran-ett-livscykelperspektiv.pdf

Boverket (2018). https://www.boverket.se/sv/om-boverket/publicerat-av-
boverket/publikationer/2018/klimatdeklaration-av-byggnader2

Boverket (2020). https://www.boverket.se/sv/om-boverket/publicerat-av-
boverket/publikationer/2020/utveckling-av-regler-om-klimatdeklaration-av-byggnader/
Regeringskansliet (2020)
https://www.regeringen.se/pressmeddelanden/2020/02/regeringen-vill-infora-
klimatdeklaration-for-byggnader/

Selected media

Dagens Nyheter (2017) https://www.dn.se/ekonomi/hoghus-i-tra-skonar-klimatet-redan-
under-byggprocessen/

Byggindustrin (2016) https://www.byggindustrin.se/affarer-och-samhalle/hallbarhet/ny-

studie-om-byggandets-klimatpaverkan/

Energi & Miljo (2016) https://www.energi-miljo.se/tidningen/branschnytt/byggandet-
paverkar-klimatet-mer-driften

Vetenskapsradion Klotet (2015) https://sverigesradio.se/artikel /6102278
Vetenskapsradion Klotet (2020) https://sverigesradio.se/avsnitt/1570653
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Impact Case 10 — Birth of a new industry — macroalgae for a bio-based society

Based on the SEAFARM PROJECT (www.seafarm.se), 2013-2020: financed by FORMAS and VGR (31 million
Swedish crowns).

Project leader: Docent and associate professor Fredrik Grondahl, SEED
Partners: University of Gothenburg, Chalmers Technical University, Linnaeus University and Lund University
plus regions and 13 companies.

Summary of the impact

The summary presented here summaries the results from the successful five-year project and how the SEAFARM
project have boosted the development of a growing new bio-based industry in Sweden.

Kelp farming circumvents several disadvantages related to land-based biomass production, e.g., the need for
fertilizers and irrigation, and does not compete for valuable arable land. In addition, seaweeds grow fast and their
farming counteracts coastal eutrophication and may stimulate biodiversity. The overreaching goal of the
SEAFARM project was to develop a sustainable system for the use of seaweeds/kelp as a renewable resource in a
future bio-based industry for the Swedish society. The trans-disciplinary research approach includes techniques
for cultivating seaweeds to be used as raw material in a bio refinery for the production of food, feed, bio-based
materials and bioenergy. A holistic approach was used where utilization of the resource is maximized in each step
of the process cycle. Seaweeds are cultivated at the Swedish west coast and methods suitable for preservation and
storage were evaluated. The obtained biomass was subsequently fractionated in an integrated bio-refinery. The
different fractions were thoroughly characterized and recovered for production of biochemical, polymers, and
food/feed additives. The residues from the bio refinery were utilized for production of biogas and biofertilizers.

In parallel, a general multi-process sustainable assessment method was developed to analyze the overall
sustainability of the system. The multi-disciplinary research team collaborated closely with a set of state agencies,
commercial enterprises and other stakeholders in the different tasks of the project. The project has so far also
resulted in several spin off companies in Sweden were Nordic Seafarm (www.nordicseafarm.com) is now on its
way to be a mayor player on the Nordic seaweed market. Thus, for filling the intention of the project to be the
foundation of a new biobased industry in Sweden.

Despite a substantial number of dissertations and scientific publication the project has been very exposed in
media both through popular science articles, news articles, radio and television both in and outside of Sweden.

The project has also generated a substantial number of spin-off projects with funding from both Swedish research
councils and the European union. The biggest being the new Formas center “Blue Food” that is a 110 million
seafood center located at KTH starting up in late 2020 with more than 70 industrial partners.

Peer-reviewed scientific publications (only selection also several more conference papers)

J.S. Pechsiri, J-B.E. Thomas, E. Risén, M. Sodre Ribeiro, M.E. Malmstrém, G.M. Nylund, A.Jansson,
U.Welander, H.Pavia, F. Grondahl, Energy performance and greenhouse gas emissions of kelp cultivation for
biogas and fertilizer recovery in Sweden, Science of The Total Environment, 2016, 573, 347-

355 http://www.sciencedirect.com/science/article/pii/S0048969716316746

J. Veide Vilg, I. Undeland, pH-driven solubilization and isoelectric precipitation of proteins from the brown
seaweed Saccharina latissima - effects of osmotic shock, water volume and temperature, J. Appl.
Phycol. 2017, 29, 585-593 https://www.ncbi.nlm.nih.gov/pubmed/28344391

M. Sterner, M. Sodre Ribeiro, F. Grondahl, U. Edlund., Cyclical fractionation process for Saccharina latissima
using aqueous chelator and ion exchange resin. J. Appl. Phycol. 2017, 1-15.
https://link.springer.com/article/10.1007/s10811-017-1176-5

R. van Oirschot, J-B.E. Thomas, F. Grondahl, K.P.J. Fortuin, W. Brandenburg, J. Potting, Explorative
environmental life cycle assessment of system design of seaweed cultivation and drying. Algal
Research, 2017, 27, 43-54. http://www.sciencedirect.com/science/article/pii/S2211926416302946
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J-B.E. Thomas, J. Nordstrom, E. Risén, M.E. Malmstrom, F. Grondahl, The perceptions of aquaculture on the
Swedish West Coast. Ambio. 2017 https://link.springer.com/article/10.1007/s13280-017-0945-3

Harrysson, H., Hayes, M., Eimer, F., Carlsson, N. G., Toth, G. B., & Undeland, I. Production of protein extracts
from Swedish red, green, and brown seaweeds, Porphyra umbilicalis Kiitzing, Ulva lactuca Linnaeus, and
Saccharina latissima (Linnaeus) JV Lamouroux using three different methods. Journal of Applied
Phycology, 30(6), 3565-3580. 2018.

J-B.E. Thomas, F. da Silva Ramos, F. Grondahl. Identifying Suitable Sites for Macroalgae Cultivation on the
Swedish West Coast. Coastal Management 47. 2019 https://doi.org/10.1080/08920753.2019.1540906

" Visch, W., Rad-Mene’ndez, C., Nylund, G.M., Pavia, H., Ryan, M.J., Day, J. Underpinning the Development
of Seaweed Biotechnology: Cryopreservation of Brown Algae (Saccharina latissima)
Gametophytes. Biopreservation and Biobanking. Volume 17, Number 5, 2019.

L. Hasselstrom, J-B.E. Thomas, J. Nordstrom, G. Cervin, G.M. Nylund, H. Pavia, F. Grondahl. Socioeconomic
prospects of a seaweed bioeconomy in Sweden. Scientific Reports 10. 2020
https://www.nature.com/articles/s41598-020-58389-6

J-B.E. Thomas, M. Sodre Ribeiro, J. Potting, G. Cervin, G.M. Nylund, J. Olsson, E. Albers, I. Undeland, H.
Pavia, F. Grondahl. A comparative environmental life cycle assessment of hatchery, cultivation
and preservation of the kelp Saccharina latissima. ICES Journal of
Marine Science. 2020 https://doi.org/10.1093/icesjms/fsaal 12

L-O. Ohlsson, S. Karlsson, K. Ropar-Gadd, E. Albers, U. Welanders. Evaluation of Laminaria
digitata and Phragmites australis for biogas production and nutrient recycling. Biomass and Bioenergy. 2020.
https://doi.org/10.1016/j.biombioe.2020.105670

Visch, W., Bergstrom, P., Nylund, G.M., Peterson, M., Pavia, H., Lindegarth, M. Spatial differences in growth
rate and nutrient mitigation of two co-cultivated, extractive species: The blue mussel (Mytilus edulis) and
the kelp (Saccharina latissima). Estuarine, Coastal and Shelf Science 246. 2020. 107019

Visch, W., Kononets, M., Hall, P.O.J., Nylund, G.M., Pavia, H. Environmental impact of kelp (Saccharina
latissima) aquaculture. Marine Pollution Bulletin 155. 2020. 110962

Doctoral theses

J-B.E. Thomas, Insights on the sustainability of a Swedish seaweed industry. KTH Royal Institute of
Technology, 2018. http://www.diva-portal.org/smash/record.jsf?pid=diva2%3A1215011&dswid=65

M. Sterner, Polymer extraction and utilisation of brown algal biomass. KTH Royal Institute of Technology, 2018.
http://www.diva-portal.org/smash/record.jsf?pid=diva2%3 A 1263855 &dswid=8280

W. Visch, Sustainable kelp aquaculture in Sweden. Gothenburg University, 2019.
https://gupea.ub.gu.se/bitstream/2077/62099/3/gupea_2077_62099 3.pdf

J. Olsson, Evaluating Swedish seaweeds for biorefinery. Chalmers University of Technology, 2020.
https://research.chalmers.se/publication/515551/file/515551 Fulltext.pdf

Media (selection from 2020)
Grondahl F. 2020 Framtidens mat, sondag den 20 september 2020, SVT Vetenskapens virld

Grondahl F. 2020 Odlad tédng kan bli véstkustens nya guld. Dagens Nyheter 24 Augusti 2020

Grondahl F. 2020 Skordetid pa den blé dkern. Tidningen VI 25 maj 2020
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Impact Case 11 — Continuous Change Detection - Tools for a sustainable future

Summary of the Impact

Rapid urbanization poses significant social and environmental challenges, including urban sprawl,
increased pollution, urban heat island, loss of biodiversity and ecosystem services, and making cities
more vulnerable to disasters. Timely and accurate information on urban changing patterns is of crucial
importance to support sustainable and resilient urban planning as well as measuring and monitoring of
the UN 2030 Urban Sustainable Development Goal (SDG11). In particular, the Stockholm City
Administration and the Stockholm County Administrative Board (SCAB) need up-to-date and reliable
information on the state of urban land cover and their continuous changes. Currently they use aerial
photogrammetry and field surveying. This is quite time consuming. Therefore, they are very interested
in using our automatic change detection algorithms based on satellite data. For UN HABITAT,
operational methodology for monitoring land consumption rate is in need of development for SDG
indicator 11.3.1 (the ratio of land consumption rate to population growth rate) monitoring.

Due to human-induced climate change, the world witnessed many devastating wildfires in recent years.
Wildfires kill and displace people, damage property and infrastructure, burn vegetation, threat
biodiversity, increase CO2 emission and pollution, and cost billions. Early detection of active fires and
near real-time monitoring of wildfire progression are critical for effective emergency management and
decision support.

With its synoptic view, large area coverage at regular revisits, satellite remote sensing has been playing
a crucial role in monitoring our changing planet. Leveraging these EO big data, we have been
developing innovative methodologies for continuous urban change detection, near real-time wildfire
monitoring and multi-scale environmental impact analysis. This has contributed to 1) advancing EO
science, technology and applications beyond the state of the art, 2). timely and reliable updating of
urban digital twin to support sustainable planning at municipal and regional levels, 3) effective
emergency management and decision support during and after wildfires, 4) measuring and monitoring
relevant indicators for the UN SDG 11: Sustainable Cities and Communities, SDG13: Climate Action,
and SDG 15: Life on Land.

In close collaboration with the urban users, we have developed novel and automatic methods for urban
land cover mapping and continuous change detection using EO time series and machine learning/deep
learning. Specifically, based on Sentinel-1 SAR time series, we have developed automatic change
detection methods that are able to detect relatively small buildings and construction sites with very
good accuracy. By overlaying the detected changes supplied by us and the vectorized outlines of
approved plans registered with the Swedish national Land Survey, City of Stockholm and SCAB can
monitor the building process and support planning activities. For urban SDG monitoring, we have
contributed to the development of the SDG11 Toolkit in collaboration with UN Habitat and others.

Built on our urban change detection experience, we have been developing effective methods for near
real-time wildfire monitoring since 2018, in collaboration with British Columbia Wildfire Services and
the Swedish Civil Contingencies Agency. Synthetic Aperture Radar (SAR), capable of penetrating cloud,
smoke and imaging day and night, has been evaluated for the first time for extracting burned areas
continuously through two innovative deep learning frameworks, training on the fly via learning without
forgetting and total variance regularized transfer learning.

Underpinning research

Since 2012, we have carried out several urban mapping and change detection projects funded by the
Swedish National Space Agency (Urban Change Detection: 2012-2015, Sentinel4Urban: 2016-2020),
European Space Agency (ESA) (EO4Urban: 2015-2017, EO4SmartCities: 2016-2020) and KTH Digital
Futures (2019-2024). PhD students, Dorothy Furberg, Jan Haas, Alexander Jacob, Osama Yousif and I
worked closely to develop methods for urban mapping, change detection and environmental impact
analysis. For wildfire monitoring, the research was funded by ESA (SAR4Wildfire: 2020-2021),
Formas (2020-2022) and KTH Digital Futures (2019-2024). PhD student, Puzhao Zhang, postdoc.,
Andrea Nascetti and I have worked together to develop the SAR and deep learning based methods for
wildfire monitoring.
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Ban, Y., Zhang, P., Nascetti, A., Bevington, A. R., Wulder, M. A., 2020. Near Real-Time Wildfire
Progression Monitoring with Sentinel-1 SAR Time Series and Deep Learning. Nature Scientific Reports,
10(1), 1—15. Citations: 11 (WoS), 24 (Google Scholar).

Ban, Y. and O. Yousif. 2016. Change Detection Techniques: A Review. Multitemporal Remote Sensing:
Methods and Applications. Ed.: Y. Ban, pp19-43, Springer. Citations: 8 (WoS), 28 (Google Scholar).

Ban, Y., A. Jacob and P. Gamba, 2015. Spaceborne SAR Data for Global Urban Mapping at 30m
Resolution Using a Robust Urban Extractor. ISPRS J. of Photogrammetry & Remote Sensing, Volume
103, p. 28-37. Citations: 59 (WoS), 91 (Google Scholar).

Haas, J., D. Furberg and Y. Ban. 2015. Satellite Monitoring of Urbanization and Environmental
Impacts - A Comparison of Stockholm and Shanghai. International Journal of Applied Earth
Observation and Geoinformation. Vol. 38, pp. 138-149. Citations: 30 (WoS), 42 (Google Scholar).

Haas, J., and Y. Ban, 2014. Urban growth and environmental impacts in Jing-Jin-Ji, the Yangtze River
Delta and the Pearl River Delta. International Journal of Applied Earth Observation and
Geoinformation, 30(1):42—-55. Citations: 116 (WoS), 171 (Google Scholar).

Hu, H. and Y. Ban. 2014. Unsupervised Changed Detection in Multitemporal SAR Images over Large
Urban Areas. IEEE Journal on Selected Topics in Applied Earth Observations and Remote Sensing,
vol.7, no.8, pp.3248-3261. Citations: 54 (WoS), 63 (Google Scholar).

Yousif, O. and Y. Ban, 2013. Improving Urban Change Detection from Multitemporal SAR Images
Using PCA-NLM. IEEE Transaction on GeoScience and Remote Sensing, Vol. 51, No. 4, pp 2032-2041.
Citations: 74 (WoS), 94 (Google Scholar).

Ban, Y. and O. A. Yousif, 2012. Multitemporal Spaceborne SAR Data for Urban Change Detection in
China. IEEE Journal on Selected Topics in Applied Earth Observations and Remote Sensing, 5(4):
1087-1094. Citations: 95 (WoS), 132 (Google Scholar).

Sources to Corroborate the Impact
User Evaluation Letter for the EO4Urban project from the Stockholm County Administrative Board.

Letter of Support from the Stockholm City Planning Administration.

User Evaluation Letter for the EO4Urban project from National Geomatics Center of China.

EO4SDG11 Toolkit for the UN Habitat, an international collaboration with KTH’s contribution.

UN Habitat’s SDG 11 Synthesis Report 2018 on Sustainable Cities and Communities acknowledged
KTH’s special technical contribution.

In KTH News: A new look at urbanization's environmental impact, also reported by

averkas-miljon-av-staders-tillvaxt/,
i 1215-urbanisering-och-dess-miljopaverkan-

Letter of Support from the Swedish Civil Contingencies Agency.

Letter of Support from the Swedish Forest Agency.
Letter of Support from British Columbia Wildfire Services, Canada.
In KTH News: Satellite data and Al help fight Sweden's forest fires.

Reported by NyTeknik (New Technology): Sa kan satelliter hjalpa oss bekdmpa brénder.

Reported by Forskning.se: Skogsbrénder bade sldacker och vacker liv.

The EO&AI4Wildfire project was selected to the 2020 IVA 100 List ‘From knowledge to sustainable
competitiveness’.
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https://kth.box.com/s/1tuwxmjmc4i9reftlklyqrsn7qnc3fde
https://kth.app.box.com/file/790658479879
https://kth.app.box.com/file/790660039211
https://eo-toolkit-guo-un-habitat.opendata.arcgis.com/
https://unhabitat.org/sites/default/files/2019/05/sdg_11_synthesis_report_web2_0.pdf
https://www.kth.se/en/aktuellt/nyheter/sa-snabbt-vaxer-varldens-storsta-stader-1.371859
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https://kth.box.com/s/1vdmaf8we9338411e71bn382b9th5cwl
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https://www.nyteknik.se/digitalisering/sa-kan-satelliter-hjalpa-oss-bekampa-brander-6957718
https://www.forskning.se/2020/06/14/brander-bade-slacker-och-vacker-liv/
https://www.iva.se/projekt/research2business/ivas-100-lista-2020/
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Imact Case 12 — Co-creation for better planning practice - life-long learning and
institutional capacity-building

Summary of the impact

Urban and regional development are in themselves complex and conflict-laden processes, influenced by
political and economic interests as well as social and environmental concerns, with a plenitude of
interest and actors involved. Challenges of climate change, segregation, urban safety, transport,
housing and labour market access, among other matters, and sustainable development in general,
increases the overall complexity. Swedish municipalities are responsible for planning of land and water
within their territory and therefore needs to handle this complexity both on strategic and on
development plan level. The Swedish regions, though with no legal claim for mandatory planning
except for the regions of Stockholm and Skéne, shows an increased planning activity related to land-
use. We can also see an increased amount of consultancy firms offering competence to public sector in
the area of planning. Thus, there is a need of improved and renewed work modes, processes and
practices, better understanding of challenges and complexity and how to handle this. Swedish
municipalities and regions are the main group of beneficiaries, both as they take part in projects, and as
employees take part in trainings based on our research. On the national level, Swedish Transport
Agency and The National Board of Housing, Building and Planning are two main beneficiaries. The
impact includes e.g. competence and capacity-building, new perspectives on societal challenges to
support sustainable transformation and improved practices, and policy related impact.

The crucial channel for impact is the research projects themselves, carried out in close collaboration
with societal actors - as partners or in other interaction, for example by interviews, seminars and
workshops. A co-creation of knowledge and understanding of needs and possible actions are here a
central approach. Here different actors meet, and the researchers partly becomes facilitators of
communicative processes and co-creation, and offers space for critical reflections on existing practices,
norms and frameworks.

Examples of activities, besides the research projects themselves, are dissemination activities as e.g.
panel members and public seminars, members in committees and enquiries, media and popular
science appearance. An important activity to support use of our research is education for professionals,
linking research results to their practice. The Advanced Process Management education is a 15 ECTS
education, focusing on integrated transport and land-use planning and leadership of complex
processes. Around 20-25 participant per year from mainly municipalities, regions and national
agencies. A new online course Complexity and Conflict handling started 2020 (2,5 ECTS), where
linking the participants practical experiences to research is a key. The yearly 2,5/7,5 ECTS course
Safety in the Making work in a similar mode, using the professional practice experience.

Underpinning research

The impact is based on a long tradition of research in interaction with societal actors, to support and
develop better practices. Here we can also find a long tradition of publishing to a high degree in
Swedish in reports and monographies, with the ambition to reach out to societal actors, both in larger
research projects and for doctoral thesis. This has stepwise changed to higher share of journal
publishing but is still influencing the publishing culture. The research to a high degree examine
different aspect of planning practice, preconditions and outcomes, and have a clear focus on
sustainability transformation, from different perspectives, mainly in close collaboration with societal
actors. Building on earlier research, new aspects are added and developed. Examples on recent years
core of research performed in this respect is (but not exclusively) Professor Jonathan Metzger (e.g.
decision-making and planning practice); Professor Vania Ceccato (urban safety); Adjunct Professor
Karolina Isaksson (e.g. institutional capacity and transport); Associate professor Karin Bradley (e.g.
sharing economy); Associate Professor Maria Hakansson (e.g. professional roles); Associate Professor
Andrew Karvonen (e.g. smart cities), PhD Marcus Adolphson (e.g. gap theory-practice); PhD Pernilla
Hagbert (e.g. housing); PhD Lina Suleiman (e.g.water governance).

Several doctoral thesis is produced 2012-20 with high relevance for this impact and in interaction with
societal partners [main collaboration]: Tony Svensson (2015) on local planning practice in relation to
energy use [Uppsala and Eskilstuna municipality]; Sandra Karlsson (2016) on improved area based
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planning [City of Malmo]; Helene Littke (2016) on planning for urban green [e.g. City of Stockholm];
Annika Norell Bergendahl (2016:licentiate) on institutional capacity and transport planning
[Stockholm Region]; Anna Hult (2017) on sustainability policy; John Odhage (2017) on transport
planning practices [Swedish Transport Agency]; Gustav Fridlund (2017) on practical knowledge and
the role of the planner [Botkyrka municipality]; Sofia Wiberg (2017) on public participation [Botkyrka
Municipality, Tensta Konsthall]; Sherif Zakhour (2020) on democracy and participation [e.g. Taby
municipality, City of Stockholm]; and Jacob Witzell (finalized during 2020) on complexity and
uncertainty in transport planning [e.g. Swedish Transport Agency].

Selection of publications (besides dissertations):

Adem Esmail B, Suleiman L. Analyzing Evidence of Sustainable Urban Water Management Systems: A
Review through the Lenses of Sociotechnical Transitions. Sustainability. Vol 12(11):4481

Ceccato, V.A. (2016) Public Space and the Situational Conditions of Crime and Fear. International
Criminal Justice Review, Vol. 26(2):69-79

Hult, A. & Bradley, K. (2017) Planning for sharing - Providing infrastructure for citizens to be makers
and sharers. Planning Theory & Practice. 18(4): 597-615

Hékansson, M. (2014). A pedagogic ethnographic approach in planning research - a way to understand
professional perspectives in practice. (1ed.). In: Silva, E. A., Healey, P., Harris, N. & Van Den Broeck, P.
(Eds.), The Routledge Handbook of Planning Research Methods: A Case-Based Guide to Research
Design (pp. 182-191). Routledge.

Isaksson, K., Hagbert, P. (2020) Institutional capacity to integrate ‘radical’ perspectives on
sustainability in small municipalities: experiences from Sweden. Environmental Innovation and
Societal Transitions Vol 36:83-93

Karvonen, A., Cook, M., Haarstad, H. (2020) Urban Planning and the Smart City: Projects, Practices
and Politics. Urban Planning Vol 5(1)

Metzger, J., Lindblad, J. (Eds.) (2020) Dilemmas of Sustainable Urban Development: A View from
Practice. Routledge.

Metzger, J., Wiberg, S (2018) Contested framings of urban qualities: Dis/qualifications of value in
urban development controversies. Urban studies, Vol 55(10):2300-2316

Sources to corroborate the impact

The advanced course in process management for practitioners (AG227U): reference Staffan Nyqvist,
Staffan.Nyqvist@goteborgsregionen.se, phone: +46 — 31 335 53 10, at Gothenburg Region (GR), and a
clip with some short reflections https://youtu.be/zsvJMyeFmJs (in Swedish)

Participant in online education for practitioners, Complexity and conflicts in building and planning
(AG219V) 2020 Elin Rystedt, property developer, elin@rystedt.se

A radio broadcast, with a discussion about the importance of bureaucracy to ensure democracy,
between among others Jonathan Metzger KTH and the planner Marie Halldin, municipality of
Upplands Visby. (also involved in an education for the municipality). She today works at Sigtuna
municipality as planner.

The National Board of Housing, Building and Planning, website, referring to background report and
results (Vania Ceccato) informing their guidelines for urban safety.

Policy impact based on research, for example the governmental enquiry on sharing economy, SOU
2017:26, led by Karin Bradley.

TV-interview on scenarios for future building and planning with Pernilla Hagbert.
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