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The Swedish Foundation for Strategic Environ-
mental Research, Mistra, is a research financier 

that supports research of strategic importance in solv-
ing key environmental problems and contributing to 
Sweden’s competitiveness with a focus on the creation 
of a good living environment and sustainable develop-
ment. The foundation began its activities in 1994 and 
had, by 2011, supported the implementation of around 
30 completed research programmes with a total of 
around 2 billion SEK. The funds were derived from the 
discontinued ‘wage-earner funds‘ programme imply-
ing that, indirectly at least, it is tax money that has 
been used for research purposes.

Due to the origin of the funding the foundation 
has recognised that it has a particular responsibility 
to evaluate the outcome of the investments made. As 
noted above, the foundation has funded research for 
almost 20 years. Consequently, there is now a desire on 
all sides to evaluate the results of this programme un-
dertaken in the form of an ex-post evaluation of the ef-
fects and impacts of the funded research programmes, 
implemented and completed no later than 2011.

The aim of the following evaluation then is to ex-
plore the effects of completed Mistra research pro-
grammes and thus to evaluate the investments made by 
the foundation. The evaluation is tasked with providing 
a good picture of whether, how and to what extent com-
pleted Mistra research programmes have actually gen-
erated the intended effects and results.

In addition, their unintended effects and results 
need also to be investigated. More concretely, the fol-
lowing questions are to be addressed in the evaluation:

 ► Firstly, the evaluation is to clarify whether the re-
search programmes have generated the effects that 
could have been expected when the original pro-
gramme funding decision was made.

 ► Furthermore, the evaluation is to shed light on 
whether Mistra has invested money in a way that is 
consistent with the statues of the foundation.

 ► Finally, the evaluation is to constitute a basis for 
the identification of success and risk factors in re-
spect of Mistra’s mode of operation and as regards 

the practical organisation of the research pro-
grammes.

Effects and impact are thus to be related to the stat-
ues of the foundation and especially to the paragraphs 
identifying the purpose (§1) and activities (§3) of the 
foundation. To summarise, the first paragraph express-
es what the foundation is to achieve while the third par-
agraph specifies how the objectives are to be attained.

The emphasis of the evaluation is above all on the 
question of purpose, though processes as well as the 
mode of operation, the organisational culture within 
Mistra and the programmes themselves are all impor-
tant to understand in order to be able to identify suc-
cesses and risk factors of relevance in relation to both 
the output and the impact of the programmes.

The following questions were in focus as regards the 
purpose of Mistra:

 ► Has the funded research been of strategic impor-
tance as regards achieving a good living environ-
ment? Has the funded research been of importance 
in the identification of solutions to crucial environ-
mental problems and in the pursuit of a sustainable 
development of society?

 ► Has the funded research promoted the develop-
ment of strong research environment of the high-
est international standard positively impacting on 
Sweden´s future competitiveness?

 ► Have the funded programmes taken advantage of 
opportunities arising to promote industrial appli-
cations which may be important for Sweden´s fu-
ture competitiveness?

The main target group of the evaluation is above all the 
management of the foundation including the board. 
The aim is that the results contribute to the develop-
ment of the future activities and mode of operation of 
the foundation.

The results are also of interest and relevance for 
other actors such as private and public decision- mak-
ers as well as the research community, including other 
research financiers, and above all to the financing of re-
search related to environmental issues.

Introduction
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In order to investigate the interpretation of Mis-
tra’s purpose, as well as identifying how Mistra’s mode 
of operating and organising the programmes (the pro-
gramme theory) has changed over the last 20 years, 
several sources have been consulted. The use of differ-
ent sources and methods has also been important in 
establishing as a complete picture of the implementa-
tion, as well as the results and impacts, of the evaluated 
Mistra programmes as possible. In order to establish 
the programme theory for and the results and impact 
of the completed research programmes we have stud-
ied numerous programme-related documents, such 
as programme proposals, scientific and user reviews 
of the programme proposals, minutes from the Mis-
tra board meetings related to the approval of the pro-
gramme as well as the annual and final reports of the 
programmes. The document study was also undertaken 
in order to generate an input into the process of creat-
ing relevant questions to pose in the questionnaire and 
interviews with programme representatives.

It must however be noted that the quality of the 
documentation in respect of the various programmes 
varies markedly. Regarding, for instance, informa-
tion about the implementation and output of the pro-
gramme, the annual and final reports vary in terms of 
content and details specified. This may to some extent 
at least be explained by the fact that the character of 
the programmes varies. In addition, guidelines for the 
common final reporting of programme activities and 
outputs seem to have been lacking.

In order to achieve a more detailed picture of how 
the programme had contributed to achieving Mistra’s 
purposes and objectives as well as those of the individ-
ual programmes, a web-based questionnaire was dis-
tributed to all those who participated in the research 
programmes. Four different kinds of participants were 
identified; people who have had served as programme 
directors, members of the executive committees, pro-
gramme participants and users of the programme re-
sults. Four slightly different versions of the question-
naire were distributed to the respondents, who had 
been identified with the assistance of the programme 
directors.

Briefly, the questionnaire included questions about 
the background of the respondents, programme imple-
mentation in terms of activities and the fulfilment of 
objectives. The operationalisation of the Mistra statues 
was achieved by grouping the content of Article 1 (see 
below) into three headings:

 ► Good living environment and finding solutions to 
important environmental problems while promot-
ing the sustainable development of society. Under 
this heading we have above all investigated how a 
good living environment has been defined in the 
programme and how the programme has made 

a contribution to achieving this. We also asked a 
question in the questionnaire relating to which en-
vironmental objectives the programme has con-
tributed to.

 ► Development of strong research environments of 
the highest international class. Here we have stud-
ied whether the programmes have resulted in pub-
lications (articles in scientific journals as well as 
PhD / licentiate theses), development of research 
environments, and non-commercial spin-offs such 
as centres of competence, new research projects, 
development of education or courses as well as ca-
reer development.

 ► Take advantage of opportunities to promote indus-
trial applications and their importance for Swe-
den’s future competitiveness. Here we have scru-
tinised whether the programmes have resulted in 
patents, demonstrators/prototypes, commercial 
spin-offs such as the development of new or ex-
isting companies, commercialisation of products 
(goods and services) and processes.

But in order to also be able to capture unintended re-
sults and impacts we also included a series of open-
ended questions focusing on results and impacts. The 
questionnaire also included questions about the gener-
al perception of the programme’s results and impacts. 
Furthermore, we also investigated Mistra’s programme 
mode of organisation and operation by posing specif-
ic questions about programme management and or-
ganisation including questions specifically related to 
Mistra’s role, the application of the interdisciplinary 
approach and user involvement. A major challenge in 
evaluating the Mistra programmes is that they are each 
often rather different in character. Despite the differ-
ent character of the programmes however all respond-
ents were asked to answer the same kinds of questions.

An additional challenge, in relation to the length of 
time that has elapsed, difficulties were inevitably en-
countered in reaching all of the people who had partici-
pated in the programmes – primarily due to the lack of 
a centralised register of updated contact information.

Due to the different characters of the programmes, 
the number of respondents per programme also (see 
table 1) varied significantly. The aim has thus been to 
have respondents from all programmes representing 
the categories programme directors, members of the 
executive board and programme participants. This has 
been achieved with few exceptions (see further infor-
mation about the non- response rate below).

In addition to the first e-mail including the link to 
the web-based questionnaire, two reminders were dis-
tributed to those respondents who had not answered 
the questionnaire when the deadline initially expired. 
After the second reminder respondents belonging to 
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those programmes with a poor response rate were con-
tacted by telephone. In total the response rate was 52 
per cent: out of 709 individuals 369 responded to the 
questionnaire. See table 1 for the response rate for each 
programme.

The response rate also varies according to the cate-
gories of respondents. Responses from two of the pro-
gramme directors are however lacking. The response 
rate declines with the distance from the programme 
management. We can see that the response rate for 
programme participants, the members of the execu-
tive committee and users decrease in that order. This 
may to some extent be explained by how involved a re-
spondent has been in the programme.

Another explanation for the response rate pattern 
is the elapsed time since the programme was finalised. 
Here we suspect that interest in responding to the 
questionnaire simply decreases after some years.

The finalisation date may also influence how much 
the respondent can recall of the implementation of the 
programme and also how engaged the person is in re-
sponding to the questions. Moreover, those who have 
participated in the programme some years ago may 
also have difficulties in judging the impact of the con-
tinued development of activities that were initiated and 
performed in the Mistra programme, since these have 
been developed in other projects and not are recalled as 
being based on an output from the Mistra programme.

The non-response analysis further points to the level 
of engagement: the further away from active involve-
ment the less likely is a respondent to answer. Another 
factor is the working climate within the programme. 
Here we can observe that there are satisfied and clearly 
dissatisfied respondents.

When having strong opinions both categories seem 
more likely to answer. There are also however many re-
spondents who are “neutral”. Being engaged in new re-
search or other similar work is also mentioned as a fac-
tor affecting response, i.e. not having the time or the 
desire to look back and review old work.

In addition to the document studies and web-based 
questionnaire five of the 33 evaluated programmes 
were selected for deeper investigation: CLIPORE, 
Greenchem, Mistra Fuel Cells, MARE and SUFOR. Sev-
eral criteria, discussed with and approved by Mistra, 
were related to the selection of these programmes. For 
these programmes interviews were also undertaken 
with programme representatives in order to achieve a 
deeper understanding of the implementation as well as 
the results and impacts of the programmes.

In order to investigate how the generated knowl-
edge disseminated through the publication of scientif-
ic articles has been applied; a very limited bibliomet-
ric and citation analysis of ten articles per programme 
was produced. The ten articles analysed were initially 

identified by the programme directors who were asked 
to deliver a list of the ten most relevant articles that 
could be connected to programme. Unfortunately, not 
all programmes1 have been able to deliver this selec-
tion despite numerous reminders. In order to apply the 
same selection procedure, we chose not to let an ex-
pert define articles or make a random selection for the 
programmes unable to deliver the requested list. Con-
sequently, gaps remain for some programmes in this 
aspect.

In the following report, evaluation reports for each 
research programme are presented in chronological 
order. The reports for the programmes MAaf, MASE and 
DOM are however presented in sequence since these 
programmes are so interrelated. Each programme re-
port is fairly brief since the aim has been to simply pro-
vide an overview of each programme’s focus, output and 
recorded impacts. The five programmes selected for a 
more profound study (CLIPORE, Greenchem, Mistra 
Fuel Cells, MARE and SUFOR) are rather more exten-
sively described. Every programme studied is rounded 
off in the reports with a series of short concluding com-
ments as well as a list of references and, where appli-
cable, a list of interviewees. The evaluation is report-
ed in a separate synthesis document, From source of 
knowledge to solving environmental problems? The re-
port includes a synthesis of the evaluations of each of 
the 33 completed research programmes investigated in 
the context of this evaluation.

1 Lists are lacking from ByggMISTRA, COLDREM, FjällMISTRA, NewS, 
ProEnviro, RESE, SUFOR, VASTRA and Ways Ahead.
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ASTA – International and national abatement strategies  
for transboundary air pollution 20 10 50%

Biosignal – Pheromones and kairomones to control pest insects 13 8 62%

Black Liquor Gasification 20 10 50%

ByggMISTRA – Sustainable building 17 13 76%

CLIPORE – Mistras climate policy research programme 50 19 38%

COLDREM – Soil remediation in a cold climate 10 5 50%

DOM – Domestication of micro-organisms for non-conventional applications 24 16 67%

FjällMISTRA – Sustainable management in the mountain region 15 9 60%

FOOD 21 – Sustainable food production 22 12 55%

Mistra Fuel cells in a sustainable society 51 18 35%

Greenchem – Speciality Chemicals from Renewable Resources 46 16 35%

HagmarksMISTRA – Management of semi-natural grasslands –  
economics and ecology 25 13 52%

Heureka – Environmental decision support models for forest land 72 36 50%

KAM – The ecocyclic pulp mill 17 12 71%

LUSTRA – Land use strategies to reduce greenhouse gas emissions 14 6 43%

MARE – Marine Research on Eutrophication –  
a Scientific Base for Cost-Effective Measures for the Baltic Sea 25 11 44%

Marine Paint 17 8 47%

MASE/MAaf – Microbial Activity for a Sound Environment 25 11 44%

MiMi – Mitigating the environmental impact of mining waste 29 22 76%

NewS – New strategy for risk management of chemicals 16 8 50%

PERSEA – Plasma-enhanced reaction systems for environment applications 8 5 63%

ProEnviro – Programme for product realization with a focus  
on reducing environmental impact 18 7 39%

RESE – Remote sensing for the environment 13 6 46%

Soundscape support to health 13 9 69%

SUCOZOMA – Sustainable coastal zone management 27 12 44%

SUFOR – Sustainable forestry in southern Sweden 16 15 94%

SWECLIM – Swedish regional climate modeling programme 23 12 52%

TransportMistra 22 13 59%

URBAN WATER – Sustainable urban water management 19 12 63%

VASTRA – Water management research programme 23 11 48%

Ways Ahead – Paths to sustainable development 31 12 39%

ÅSC – Ångström Solar Centre 11 7 64%

Table 1. Response rate questionnaire
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1 Sustainable Building (ByggMISTRA)

1.1 General information

Programme 
Period

 ► 1996–2002 (one phase)

main contractor 
and Programme 
host

 ► Chalmers University of 
Technology

Funding  
disbursed,  
seK million

 ► Mistra 38.6m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► Royal Institute of  
Technology 3.8m

 ► Lund University 6.0m

Research institute

 ► SP Technical Research 
Institute of Sweden 2.2m

Programme 
director

 ► Anne-Marie Wilhelmsen, 
Chalmers University of 
Technology, 1996–1999

 ► Bengt Larsson, Chalmers 
University of Technology,  
2000–2002

executive 
committee  
chair

 ► Gösta Blücher, Swedish National 
Board of Housing, Building and 
Planning, 1996–1999

 ► Hans Ewander, Building Material 
Producers’ Association of 
Sweden, 2000–2002

1.2 Main results and impact
In our view, ByggMISTRA’s main results and findings 
were:

 ► Development of a novel research field involving a 
scientific environmental approach to buildings. 
This approach has been further developed since the 
programme ended, thanks to the PhD students who 
were fostered in the programme.

 ► Further development of the sustainable perspective 
in the construction sector.

1.3 Background
The Sustainable Building (ByggMISTRA) programme is 
one of two Mistra-funded programmes that lasted only 
for one phase. The programme comprised four subpro-
jects: 

1. Resource management — buildings as a system, 

2. Adapted recycling of material and components, 

3. Organisation for environmentally sound buildings and 

4. Research education, synthesis work, communica-
tion and information.

The programme received funding for one phase, dur-
ing which the programme director was replaced twice. 
The programme submitted a programme proposal for 
a second phase. However, the scientific review from 
1999 concluded that although the programme included 
several ‘good- quality single projects’, it lacked a con-
text and connections among the different projects and 
had a too narrow approach, indicating that it might be 
difficult to find solutions to the problems defined. Lack 
of user involvement was also mentioned.

The programme thus did not succeed in achieving 
Mistra’s purpose. In 1999, based on the evaluation re-
ports, the Mistra Board refrained from approving the 
second programme proposal. Funding was, however, 
allocated in order to allow PhD students to complete 
their thesis work. It was also stated in the final report 
that programme activities were to continue without the 
Mistra funding.

1.3.1 What was the challenge?

Buildings and other constructions are long-term com-
ponents of our environment and affect human beings 
and the environment. A number of flows — materi-
als, energy, water, sewage, waste and smoke — enter 
and leave buildings. Buildings have a palpable environ-
mental impact, both in the short term when new build-
ings are being erected or old ones refurbished, and in 
the long term for the whole time the building is in use. 
‘Sustainable building’ means that construction, main-
tenance and utilisation of all buildings are carried out 
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using materials and technology that consume the least 
possible amounts of non-renewable resources, facili-
tate good property management, recycling and materi-
als recovery, prevent emissions of harmful substances 
to soil, water and air, and result in a minimum of non-
renewable waste products.

The aim of the programme was to help buildings and 
their management to achieve substantially improved 
use of materials and energy and significantly decreased 
levels of harmful emissions and waster. Furthermore, 
the programme was intended to provide sound and 
comprehensive knowledge of current and environ-
mental issues. Issues relating to existing buildings and 
their management and energy use, as well as the envi-
ronmental impact of demolition and reuse of materials, 
were included in the programme.

1.3.2 How was the programme 
to contribute to a solution?

The programme focused on every stage of a building’s 
life, from the drawing board to production of materials, 
planning, construction, use and management (mainte-
nance, refurbishment and modification), to disman-
tling, demolition and materials recovery or landfill. 
The aim was to help building and property managers to 
promote considerably better utilisation of material and 
energy and substantially restrict emissions of harmful 
substances and volumes of waste.

1.3.3 Who was to benefit from the results?

The main beneficiaries of programme results were 
identified as the construction industry and housing 
and property companies. Other prospective users were 
expected to be central, regional and local authorities 
responsible for building and infrastructure issues, the 
materials recovery industry and residents.

1.4 Results and impact 
related to Mistra’s purpose
The questionnaire respondents did not agree that all 
the activities planned had been performed and the pro-
gramme objectives achieved. This may be related to the 
fact that the programme was terminated after Phase 1 
and the discontinuation of the Construction project 
group after only two years. Nevertheless, the following 
results and impact were mentioned.

The programme resulted, for example, in develop-
ment of interdisciplinary cooperation.

 ▼ ‘The project was very good at creating interdisci-
plinary discussions, contacts etc. The interdiscipli-
nary PhD working group met regularly and had 
very good workshops. Industrial contacts were 
many and good.’

The programme also brought about cooperation among 
different research environments. Furthermore, long-
term knowledge development was mentioned:

 ▼ ‘The programme showed that, today, there is a de-
veloped approach to energy efficiency and environ-
ment-friendly construction. The knowledge that 
was developed in the programme was later in high 
demand from society and industry.’

In addition, the knowledge has been useful for the con-
struction industry. For example, it has resulted in ad-
visory services addressing the industry. Here, it was 
stressed that applications may have been fairly un-
specific and, rather, been about developing novel ap-
proaches. The specific contributions mentioned are the 
development of research methods, proof that certain 
materials are economically and technically recyclable, 
and energy savings. But one respondent commented 
that the programme focus was too far ahead of its time 
to be embraced by industry and society. Today the re-
sults are, however, useful in the design of more sustain-
able buildings.

The programme also culminated in proposals and 
ideas for other research projects concerning construc-
tion and for demonstration projects. However, the 
ending of the programme after the first phase caused 
problems, since the expertise developed within the 
programme was dispersed. There are still few people 
in construction management with specialist knowl-
edge of environmental management. This is partly be-
cause the field has been considered insecure since the 
ByggMISTRA programme was terminated, with result-
ing bad will for a research field that was already weak. 
However, respondents stated that, in their opinion, the 
field has recovered.

Fostering of students was observed. Regarding PhD 
students, respondents also mentioned that a network 
between them was established, and specified that:

 ▼ ‘All PhD and licentiate students examined in the 
course of the programme are now employed in var-
ious parts of the construction sector, abroad as well 
as in Sweden. This is an important mechanism for 
disseminating “scientific environmental thinking” 
in practical application.’

1.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

In this programme, a ‘good living environment’ was 
seen mainly as an efficient use of resources, a healthy 
living environment with less environmental impact 
on and less energy used for and by the built environ-
ment, as well as sustainable building, renovation and 
recycling. In the long term, results may bring about 
lower emissions of harmful substances. The main 
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contributions of the programme were the energy-sav-
ing options and more sustainable approach to mate-
rials management, for example in terms of recycling, 
that it provided. The programme will also, through en-
ergy-efficient buildings, help to reduce long-term im-
pact on the environment by cutting emissions from en-
ergy production. It was also emphasised that the PhD 
students would make a vital contribution to the above-
mentioned benefits, thanks to the expertise they have 
acquired.

The final report stated that the programme ad-
dressed three objectives that have been defined for 
Swedish work for ecological sustainability: protection 
of the environment, efficient resource management 
and sustainable development. The respondents stat-
ed that the programme had, in particular, contributed 
to the environmental objectives A Good Built Environ-
ment and Reduced Climate Impact. Here, one comment 
was:

 ▼ ‘The programme has contributed to A Good Built 
Environment to a high degree. One example of im-
portant results is that we obtained proof for devel-
oping an almost zero-energy passive building. One 
of the PhD students has, since the project, devel-
oped Sweden’s first plus-energy building, which has 
received a lot of attention, even abroad, and this is 
now being developed as a concept in Japan, for in-
stance. What’s more, work was done that later 
helped to establish an environmental audit system 
for buildings.’

Other respondents mentioned the contribution to 
Clean Air, Natural Acidification Only, A Non-Tox-
ic Environment, A Protective Ozone Layer and Flour-
ishing Lakes and Streams. One comment explained 
that, in the long term, the programme would entail re-
duced emissions of harmful environmental substances. 
However, it was clearly also difficult to relate the pro-
gramme to Sweden’s environmental objectives, since 
the projects were not explicitly linked to these. Anoth-
er comment was that:

 ▼ ‘… but, indirectly, all knowledge is good for the en-
vironment, if it is properly taken into 
consideration.’

1.4.2 Development of strong research environ-
ments of the highest international class

Above all, the programme involved development of 
an existing research environment. The position of SP 
Technical Research Institute of Sweden, for example, 
was said to have been strengthened.

Regarding the quality of research, one respondent 
stated that the research might have been novel, but 
was not of a high international standard. The report 
summarising Phase 1 concluded that the knowledge 

developed had been disseminated to the construction 
and property sector. One mechanism for this was the 
companies’ involvement in the programme. Moreo-
ver, these companies have employed the researchers in 
their development and environmental work.

The number of publications was not mentioned in 
the final report, but the respondents stated that both 
articles and theses have been published as a result of 
the programme.

The research questions addressed in the programme 
have continued to be explored in other research pro-
jects. The funders include VINNOVA, the Swedish Re-
search Council for Environment, Agricultural Scienc-
es and Spatial Planning (Formas) and the Development 
Fund of the Swedish Construction Industry (Svenska 
Byggbranschens Utvecklingsfond, SBUF).

 ▼ ‘For me, this project was the start of a series of pro-
jects with a similar methodological approach, but 
applied in other fields of technology.’

The PhD students also managed to receive funding 
after their PhD theses.

The research results have influenced the existing ed-
ucation provided by the programme participants:

 ▼ ‘The research questions and results of the pro-
gramme have been continuously incorporated into 
courses.’

The programme has for instance given rise to a course 
for engineers and architects about sustainable con-
struction methods.

The questionnaire responses stated that the pro-
gramme had resulted in several students gaining PhDs, 
and two licentiate theses and ten PhD theses were men-
tioned in the final report.

 ▼ ‘By the end we had more than 20 PhD theses in a 
new and important field for Sweden’s construction 
industry. These people are now making great ef-
forts for sustainable building.’

As mentioned above, many of the PhD graduates now 
occupy key corporate positions or are self - employed. 
The fact that participation in the programme has influ-
enced the researchers’ subsequent focus was expressed 
in the following comment:

 ▼ ‘The PhD students who were funded continued to 
work specifically in the environmental field, while 
the rest of us were less influenced, since environ-
mental aspects had already been included.’

However, supervision of the PhD students was de-
scribed as somewhat inadequate.

As non-commercial spin-offs, networks were men-
tioned. The report summarising the first phase con-
cluded that the programme had contributed to en-
hanced cooperation and knowledge development at the 

12 • Mistra prograMMe report: SuStaInable buIldIng (byggMIStra)



technical universities in Lund, Stockholm and Gothen-
burg. This was said to be something that would ensure 
widespread use of the research results.

1.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

The programme resulted in a demonstrator in the form 
of an ‘ecobuilding’. A computer model was also men-
tioned:

 ▼ ‘One result of the project was a computer model of 
an industrial process, for calculating environmen-
tal impact, production cost and quality in various 
operating scenarios. The model was handed over to 
the client, who had it “translated” into a more us-
er-friendly version. But I have not followed how the 
model has been used.’

Furthermore, the programme brought about develop-
ment of chemical analyses and a changed way of view-
ing sustainable building, and it was said to have result-
ed in recommendations to the construction industry 
regarding what materials are reusable.

1.5 Mode of organisation 
and operation
The respondents did not state that they had any con-
nections with other Mistra programmes.

1.5.1 Programme management

Most of the respondents considered that the pro-
gramme organisation was conducive to its implemen-
tation. However, a few project participants were some-
what more critical and the management sometimes 
made one respondent feel uncomfortable.

1.5.2 Mistra’s role

The respondents’ opinions about Mistra’s management 
of the programme varied greatly. The majority were 
fairly negative, which may well be connected with the 
fact that the programme was terminated after the first 
phase. It was mentioned, for example, that Mistra had 
two different boards with divergent opinions about the 
focus of the programme.

 ▼ ‘A certain consistency between the two boards 
would have been appreciated. Mistra’s Board knew 
that the research area was unexplored when it ap-
proved the programme.’

 ▼ ‘Mistra’s scientific mid-term evaluation was of no 
help, since the evaluation panel was of the opinion 
that the programme would be implemented differ-
ently from the way for which Mistra had originally 
awarded the funding. Changing the focus of the 

projects selected mid-term wasn’t feasible, except 
for the PhD projects that had started and were, on 
the whole, functioning well.’

Some respondents did not understand the reason be-
hind the termination. One commented:

 ▼ ‘Mistra terminated the programme in a sensation-
al way that caused astonishment in the field of con-
struction. Completion of the programme largely as 
planned took place in spite of, rather than thanks 
to Mistra.’

Another respondent asserted that Mistra was per-
ceived as extremely top-managed and also that Mistra 
tried to dictate research content, which irritated many 
of the researchers. However, the process for starting 
the programme was described as serious and construc-
tive. One respondent considered evaluation of the pro-
gramme to be deficient. Another stressed that since the 
programme was exploring a new field of research, both 
greater generosity and more understanding than Mis-
tra showed were called for.

The long-term nature of Mistra’s funding was re-
garded as important and, in general terms, the re-
search would not have been performed without the 
Mistra funding, respondents thought. The initial in-
depth funding very much helped the research to start 
promptly. As for the long-term perspective, this was 
said to be very important in securing applications for 
the results, since the construction sector has very long 
lead times.

1.5.3 Interdisciplinary work

Respondents at the level of programme management 
were in favour of the interdisciplinary approach. This 
was said to have been applied and yielded new research 
questions, and methods from other disciplines were 
said to have been used. However, the programme di-
rectors’ opinions on whether the programme had in-
volved closer ties among researchers from different 
disciplines diverged. They agreed that the programme 
had brought about increased contacts between theo-
retically and practically oriented researchers belong-
ing to the same discipline. The questionnaire respons-
es indicated that the programme developed a common 
analytical framework and language. However, respond-
ents stressed that the interdisciplinary approach might 
pose a problem for the PhD students: it was fairly diffi-
cult for them to achieve this approach, since they need-
ed to specialise in their thesis work.

1.5.4 User involvement

Right from its approval of the first phase, Mistra’s Board 
demanded greater involvement in the programme on 
the part of industrial companies. Furthermore, the sci-
entific evaluation after the first phase stated that it was 
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somewhat unclear who the end users were, although 
many stakeholders were mentioned. The users would, 
it was thought, benefit from the implementation of the 
programme and the respondents were all convinced 
that user involvement had played an important part in 
the programme implementation:

 ▼ ‘The users were, in fact, the study object in our 
projects.’

Another comment underlines the importance of user 
involvement:

 ▼ ‘My project was an industrial PhD project. So, of 
course, the company or funder was very important. 
That attracted recipients of the results, and was 
also crucial to the formulation of the actual re-
search question.’

The most important users were decision-makers in the 
construction sector. User involvement meant, above 
all, increased contacts between researchers and deci-
sion-makers in the private sector.

 ▼ ‘ …made new contacts in the construction sector 
that I wouldn’t have made otherwise.’

Respondents also emphasised the importance of the 
user perspective:

 ▼ ‘Too much research is of no use because of its lack 
of connections with the stakeholders who have the 
problems. Then there is too much focus on the 
problems without finding solutions.’

1.6 Development and 
lessons learnt
1.6.1 Participants’ overall   
satisfaction with the programme

Owing to the programme ending after the first phase, 
the participants were not particularly satisfied with the 
programme in general terms. A participant said that 
one lesson learnt was to avoid Mistra in future. But 
more positive comments may also be found:

 ▼ ‘The “Sustainable Building” programme was well 
prepared and solidly funded from the start. The 
programme organisation and its management suc-
ceeded in getting the four research environments 
included to cooperate in a constructive manner. I 
would especially like to stress the cooperation that 
developed between the PhD students from different 
departments during the implementation of the 
programme.’

Another comment stressed that, based on the knowl-
edge and experience we have today, the programme 
could have been improved in many ways. However, 
this was a pioneering programme, since there was very 

little interdisciplinary collaboration in the field. Con-
sequently, heavy resources were allocated to establish 
this cooperation.

One respondent concluded that the individual pro-
jects had been good, but that communication with the 
users could have been better.

1.6.2 Lessons learnt and 
 recommendations to Mistra

Regarding recommendations to Mistra, many of the 
comments concerned the fact that no second phase of 
the programme was approved. For example, the stu-
dents’ practical difficulties in completing PhD studies 
were mentioned: Mistra was funding only the PhD stu-
dents’ salaries, not their other expenses.

Mistra was said to have needed to make more effort 
to forge ties with the users and address solutions. This 
was made clear in the following comment:

 ▼ ‘Mistra wants action-oriented research. This calls 
for applied research, which in turn demands some 
kind of basic knowledge — but that’s lacking. A dis-
cussion with the Swedish Research Council would 
have been appropriate.’

Respondents also emphasised that one success fac-
tor in an interdisciplinary programme is a modest ap-
proach towards the other participating disciplines.

1.7 Concluding comments
The ByggMISTRA programme lasted for one phase only 
and therefore did according to the respondents suc-
ceed in attaining its stated objectives. The termination 
was justified on the grounds the programme did not 
succeed in developing a mode of operation and organi-
sation in line with Mistra’s intentions. Respondents ex-
pressed the view that the partners and users were not 
mature enough to absorb the knowledge developed. 
The programme initiated a novel research field that has 
been further developed since the programme ended, 
thanks to the PhD students who were fostered in the 
programme. However, terminating the programme 
after the first phase generated bad will in the research 
field for some years. Ending the programme in this way 
meant that most of the participants were very disap-
pointed with Mistra’s programme management.
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2 The Ecocyclic Pulp Mill (KAM)

2.1 General information

Programme 
Period

 ► 1996–2002 (two phases)

main contractor 
and Programme 
host

 ► Swedish Pulp and Paper Research 
Institute (STFI)

Funding  
disbursed,  
seK million

Mistra 90.0m

 ► 1996–1999 50.0m

 ► 2000–2002 40.0m

 ► Industry 18.0m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► Luleå University of 
Technology 0.7m

 ► Royal Institute of 
Technology 17.9m

 ► Lund University (Lund 
Tekniska Högskola) 6.7m

 ► Swedish Agricultural 
University 4.2m

 ► Umeå University 1.7m

 ► Chalmers University of 
Technology 11.4m

 ► University of Idaho 0.9m

Commercial organisations

 ► Mreal 0.2m

 ► Kiram 0.2m

 ► MoDo 0.7m

 ► Purac 0.9m

 ► Södra 1.1m

 ► ÅF 2.0m

 ► Akzo 1.2m

Programme 
director

 ► Peter Axegård, Swedish Pulp and 
Paper Research Institute (STFI), 
1996–2002

executive 
committee  
chair

 ► Yngve Stade, Stora Teknik AB, 
1996–1999

 ► Göran Eriksson, Korsnäs AB, 
2000–2002

2.2 Main results and impact
In our view, the main results and findings of the Ecocy-
clic Pulp Mill (Kretsloppsanpassad massafabrik, KAM) 
programme were that:

 ► It laid the foundations for developing a completely 
new technology for extracting lignin.

 ► The knowledge generated in the programme has 
been used in creating and evaluating ‘model plants’, 
i.e. it has been tested in reality. It has resulted in 
new processes, in particular. The first plant has 
now been ordered.

2.3 Background
KAM’s vision was to develop a closed-loop (‘ecocy-
clic’) system for high-quality paper products to make 
more effective use of the potential of biomass. Strong 
industrial involvement characterised the programme. 
According to the user review eight projects, compris-
ing 30 subprojects in all, were conducted by the end 
of the first phase. Activities at 12 different higher edu-
cation institutions (HEIs) were completed and over 60 
researchers were involved. In the second phase, seven 
main projects and 26 subprojects, involving almost 10 
HEIs and research institutes, were implemented. Com-
panies like AssiDomän, JAG Consulting and Solvina 
also took part.

The programme was implemented in two phases. 
The scientific evaluation of the first programme pro-
posal in 1995 stated that the programme would con-
tribute to a better pulp industry that would benefit so-
ciety on both a local and a global scale. The evaluators 
approved the solution-oriented approach and con-
cluded that the team consisted of participants who had 
good track records and were well qualified. However, 
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both industrial cofunding and activities involving dis-
semination to the pulp industry were required. The 
user evaluation stated that the programme would con-
tribute to new methods and train researchers, there-
by benefiting the industry. In 2003, Mistra’s Board ap-
proved additional funding of SEK 5 million for the pur-
pose of developing lignin fuel.

2.3.1 What was the challenge?

The principal emissions to air and water from Swed-
ish pulp production had decreased over the past 40 
years. Production was not, however, entirely ‘ecocy-
clic’. The majority of Swedish chemical pulp mills had 
introduced modified, extended sulphate cooking and 
all the mills producing bleached pulp had implemented 
an initial oxygen bleaching stage. To become ecocyclic 
a production process must, however, be an almost en-
tirely closed cycle (or loop). Paper and pulp mills can 
also become even more energy-efficient and produce, 
rather than consume electricity. The aim of KAM was 
thus to develop a plant that produced top-quality pulp 
and paper products with the least possible use of non-
renewable resources, while disposing of various differ-
ent chemical substances and surplus energy and en-
suring minimal emissions to the environment from the 
production of bleached sulphate pulp.

2.3.2 How was the programme 
to contribute to a solution?

All the input materials in an ecocyclic pulp mill are 
renewable, and all output materials from the mill are 
put to good use. Utilising the energy potential of bi-
omass had been defined as a challenge. Modern pulp 
mills have the potential both to be both entirely self-
sufficient in internally generated bioenergy and to pro-
duce considerable amounts of surplus bioenergy. In the 
KAM programme, methods of making better use of sur-
plus biomass and achieving ‘green’ production were to 
be developed by closing fluid flows, removing alien sub-
stances, improving utilisation of energy and disposal 
of solid waste products, achieving more efficient del-
ignification and analysing of mineral flows. The pro-
gramme was centred on a theoretical reference pulp 
mill that used the best commercially available technol-
ogy, and theoretical model mills that enabled the ef-
fects of new technology to be studied.

2.3.3 Who was to benefit from the results?

The main users of the research are companies in the 
pulp and paper industry, such as Stora Enso, Södra, SCA 
and M-Real, and forest and energy-producing compa-
nies. The resulting knowledge was expected to be used 
by central, regional and local authorities responsible 
for energy issues, such as the Swedish Energy Agen-
cy, the ministries responsible for the environment and 

energy and the Swedish Environmental Protection 
Agency.

2.4 Results and impact 
related to Mistra’s purpose
The respondents stated that the programme managed 
to carry out most of the activities planned and achieve 
its objectives. They also emphasised that there was 
still a great deal of potential in the activities currently 
under way in the field, and that the results have been 
developed further since the programme ended.

The results listed as the most important included 
development of new technology and improved meth-
ods for minimising problems associated with ‘non-
process elements’ and extraction of energy from black 
liquor. The LignoBoost process, which is simpler and 
more robust than previous production processes using 
sulphate lignin, was mentioned as a concrete result of 
the programme and one set to make its mark:

 ▼ ‘The use of lignin as a biofuel will help to reduce the 
use of fossil fuels.’

The respondents mentioned the delivery, in 2012, of 
the first LignoBoost plant to the USA. (Now installed in 
North Carolina, it is said to be on track for producing 
lignin in 2013.) They also referred to the ‘kidney’ pro-
cess for extracting non-process elements from chips, 
shavings, forest residues and bark.

Scope for new products based on chip extraction and 
black liquor processing has also been demonstrated.

The programme results have helped to boost energy 
efficiency in the pulp production process. Overall, a po-
tential for improvements in environmental perfor-
mance (energy savings, energy extraction, residue min-
imisation and closing of loops) in pulp mills through 
development of various models has been achieved.

The programme was said to have generated new 
knowledge and skills development in the sector. It also 
involved establishing strong research networks, in-
cluding interdisciplinary and intertechnical networks, 
and enhancing understanding of the economic poten-
tial of new process solutions and optimisation.

In addition, the theoretical reference plants have 
been used in concession negotiations regarding emis-
sions from the pulp mills.

The programme has also strengthened the interna-
tional market position of Innventia2.

2.4.1 Good living environm ent and finding 
solutions to important environmental problems 
and for sustainable development of society

In the KAM programme, achieving a ‘good living envi-
ronment’ was perceived, in a long-term perspective, as 

2 Formerly Swedish Pulp and Paper Research Institute (STFI).

Mistra prograMMe report: the ecocyclIc PulP MIll (KaM) • 17



securing a better world by improving energy efficiency 
in pulp mills, for example, as well as reducing oil con-
sumption and emissions to air and water, and develop-
ing carbon fibre, with all the advantages that light ma-
terials entail.

 ▼ ‘Efficient processes, involving better use of raw ma-
terials, will probably lead to an improved living 
environment.’

The programme will make its contribution by replac-
ing fossil fuels with lignin. It has already contributed 
to the advent of a more closed-loop system for pulp 
mills and helped to reduce demand for input chemi-
cals (with, in turn, smaller transport requirements and 
less environmental impact during production), which 
means reduced emissions. The improved use of bio-
energy potential in pulp mills has also reduced the cli-
mate impact. Boosting the recirculation of plant nutri-
ents between the pulp mill and forest makes forestry 
more sustainable.

The scientific evaluation of 1999 stated that the pro-
gramme was proceeding in line with its environmental 
aims. Regarding Sweden’s environmental objectives, 
the respondents thought that the programme had con-
tributed most to a Reduced Climate Impact. Some re-
spondents also considered that it had helped to further 
Clean Air, A Non-Toxic Environment, Zero Eutrophica-
tion, Natural Acidification Only, A Protective Ozone 
Layer, Good-Quality Groundwater and Flourishing 
Lakes and Streams as well.

2.4.2 Development of strong research environ-
ments of the highest international class

New and old research environments have been devel-
oped by the programme. The programme participants 
concluded that the programme succeeded in develop-
ing synthesised knowledge that would help to solve 
problems. This enhanced knowledge, according to the 
programme publications, has pointed to opportuni-
ties for improved productivity and fewer disruptions 
in production. It has also been proved that investment 
costs are reduced under certain conditions. According-
ly, extraction of lignin should bring about lower capital 
requirements for a given rise in production.

Knowledge development in the programme took 
place in ‘model plants’ in the form of various synthesis 
projects. These plants were developed in close cooper-
ation with companies in the paper and pulp industry, 
such as Södra, Stora Enso, Kvaerner, Purac and Chem-
rec. Continuous knowledge transfer to the users thus 
took place. One programme report stated that:

 ▼ ‘The core of the KAM programme is the synthesis 
project. The knowledge generated in the subpro-
jects and in the rest of the world is connected here. 
The creation and evaluation of “model plants” are 

important parts of the synthesis work. Our results 
are evaluated insimulated model plants where we 
constantly compare the plant studied with a theo-
retical reference plant characterised by very good 
performance and modern technological applica-
tions in all the processes. Evaluation is based on 
emissions to air and water, fixed by- products, en-
ergy surpluses, capital requirements, variable 
costs and decreases in CO2 emissions from fossil 
fuels resulting from the energy savings.’

Knowledge transfer was also facilitated by the applica-
tion of industrial PhDs at Modo Paper/MoRe Research 
and Södra.

The programme resulted in publications of articles 
and PhD theses.

The respondents stated that new research projects 
had been developed from the programme. These have 
been funded by the Swedish Energy Agency, the EU and 
industry. Other comments were:

 ▼ ‘The foundations for Innventia’s great investments 
in biorefining were laid in the KAM programme. 
Today, about 30 people are working on related or 
spin-off research questions.’

 ▼ ‘Innventia’s pilot plan in Bäckhammar is based on 
results from KAM and FRAM (the Future Resource-
Adapted Pulp Mill).’

The programme was also important for the establish-
ment of the Chalmers Energy Initiative3.

In addition, the programme contributed to the es-
tablishment of networks. It collaborated with interna-
tional stakeholders in, for example, the EU programme 
‘Separation methods for closed-loop technology in 
bleached power manufacture to study the effects of 
very closed production systems’. There was also collab-
oration with two other EU projects, ‘Towards zero-ef-
fluent papermaking’ and ‘Effective solutions to reduce 
the impact of waste arising from the papermaking’ in 
the COST programme. There has been close coopera-
tion with Paprican, the Pulp and Paper Research Insti-
tute of Canada, and with KCL in Finland with respect to 
pulp production and closed systems.

Thanks to the programme, Swedish researchers 
have received increased attention abroad.

 ▼ ‘I’ve been retrospectively seen as “Mr Biorefining” 
in many countries.’

3 The Chalmers Energy Initiative (CEI) is based on the raised level 
of funding for strategically important research areas defined by the 
Swedish Government in its Bill, A Boost to Research and Innovation. 
Chalmers was granted SEK 58 million per annum from 2012 and SEK 
230m altogether for the period 2010–14. The President of Chalmers 
has pledged to provide additional support to Chalmers Energy 
Initiative corresponding to at least 50% of the sum granted. The CEI 
supplements and further strengthens the well-established energy re-
search environment at Chalmers, with an energy-related centre of 
competence and the University’s work to ensure that its energy re-
search benefits society.
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The programme has also influenced education and 
courses provided at KTH Royal Institute of Technology 
and Chalmers University of Technology.

2.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

The programme gave rise to LignoBoost, and the first 
mill using this technology is now under construction 
in the US. One respondent commented that the pro-
gramme took advantage of the scope for industrial ap-
plication, but the real application was performed in 
spin-off projects.

 ▼ ‘KAM’s three most promising results are chip leach-
ing, lignin extraction and a new alkaline pulping 
process. The “kidney” project and lignin extraction 
have now matured and work on a pilot scale is 
under way.’

The Swedish Pulp and Paper Research Institute (STFI) 
has applied for and obtained approval for three pat-
ents. The substance sulphate lignin has been regis-
tered, but this was done after the programme ended.

Technology has been developed to remove cadmi-
um (Cd). A number of model plants have tested the new 
knowledge. The paper mill in Gruvön has tested the 
LignoBoost process, and chip leaching has been tested 
in a paper mill in Mörrum.

 ▼ ‘The foundations for a completely new technology 
to extract lignin were laid. The technology was 
named LignoBoost. Lignin from LignoBoost may 
replace oil and serve as the raw material for car-
bon fibre. Methods of sharply reducing water re-
quirements and also emissions of Cd and NOx have 
been tested and partly implemented.’

The programme has also had commercial spin-offs. 
The LignoBoost AB company was started by Innven-
tia (formerly STFI). When the technology had been de-
veloped the company was sold to METSO and today it 
has some five to ten employees. Metso, in turn, has now 
sold its first plant and more are on their way.

 ▼ ‘The projects were performed in the following 
order, KAM, FRAM, FRAM 2 and LignoFuel. Metso 
purchased the results from FRAM and FRAM 2 and 
cofunded LignoFuel.’

Sulphate lignin and the LignoBoost process have been 
launched on the market:

 ▼ ‘The process is complete and considered by many 
to have great potential in sulphate paper mills all 
over the world. It’s a great step towards conversion 
to producing wood polymers instead of paper raw 
material.’

2.5 Mode of organisation 
and operation
2.5.1 Programme management

Respondents at programme management level agreed 
that the mode of organising the programme had been 
positive, but there was less agreement among the pro-
gramme participants. In the KAM programme, one 
challenge was that the programme director needed 
to establish trust on the part of the industrial and re-
search stakeholders alike.

2.5.2 Mistra’s role

Mistra’s Board decided to approve the programme pro-
posal in 1995 on condition that the industry should 
contribute to activities as well. The Board decided to 
approve the programme proposal for a second phase 
but asked for some amendments, such as inclusion of 
new research questions; a new project about mineral 
balances; additional researchers from SLU; new ac-
tivities to clarify economic aspects; a feasibility study 
of integrated production of chemical pulp, mechani-
cal pulp and paper; and increased international coop-
eration. Funding from the industry was expected to 
amount to SEK 3–4 million a year during the second 
phase. The synthesis project was to be given priority in 
the second phase.

Mistra’s management was not considered extensive. 
However, the respondents stated that there had been 
several evaluations. In one comment, the conduct of 
these evaluations was questioned:

 ▼ ‘Debureaucratise the application process. Trust 
the researchers and business sector instead of 
using external consultants for evaluation — this is 
a waste of resources and involves the risk of knowl-
edge being stolen. Greater trust should be placed in 
strong research environments.’

 ▼ ‘I wasn’t engaged in the programme until the sec-
ond phase. I didn’t notice Mistra’s management 
particularly, but maybe it was most evident in the 
form of the programme director.’

Mistra’s long-term funding and its scope were consid-
ered important in implementation of the programme. 
However, respondents asserted in several comments 
that picking just one option is difficult, since it is the 
combination that is important for successful conduct 
of a Mistra programme. One implication of the scope 
of funding was:

 ▼ ‘The scope made it possible to test many ideas.’

The respondents thought at least some of the work 
would have been performed without the Mistra fund-
ing.
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2.5.3 Interdisciplinary work

The scientific evaluation from 1999 stated that the pro-
posal was highly relevant and should be given priori-
ty. However, it stressed that the synthesis work could 
be further developed. It also mentioned that that ex-
pecting results of relevance to industry to be achieved 
might have been premature. More synthesis work was 
thus called for, and reallocation among projects was 
also recommended. The forest industry was thought to 
be well represented in the programme and industrial 
stakeholders had spent SEK 8 million, as well as par-
ticipating in the executive committee and in reference 
and contact groups.

Respondents emphasised that the interdisciplinary 
approach had been a prerequisite for implementing 
the programme, and confirmed that the interdiscipli-
nary approach had contributed to new research ques-
tions. Regarding the strengths of the programme, one 
respondent stated that:

 ▼ ‘One strength was the balanced blend of institutes 
and higher education institutions, and another 
was that stakeholders from both the technology 
and the biology faculty took part.’

2.5.4 User involvement

The scientific evaluation of 1999 confirmed that the 
programme activities were of importance for small and 
medium-sized enterprises (SMEs), which lack resourc-
es of their own to spend on R&D. Research results were 
tested in the industry, which most probably would not 
have happened at all, or would have taken longer, if the 
contacts within the Mistra programme had not been 
established.

Continuous dialogue with the users was also con-
sidered important. Knowledge was generated and the 
understanding for industrial perspectives in academ-
ia was enhanced. The continuation of the programme 
was regarded as important, since there were subpro-
jects in the start-up phase. Many promising results had 
been obtained and questions needed to be addressed 
further to secure more factual information and ensure 
the technical application of the results.

The respondents stated that the industrial contacts 
had been maintained through the industrial reference 
group and by contacts between the participating higher 
education institutions and research institutes, on the 
one hand, and ‘specific selected industrial contact per-
sons’ on the other. Important users mentioned were the 
forest industry and its mechanical equipment provid-
ers in Sweden and abroad. Respondents stated that, 
today, new environment-friendly pulp mills are mainly 
being constructed in South America and Asia. Never-
theless, despite the nature of the programme, user in-
volvement was considered weak:

 ▼ ‘We had very weak support from most of the com-
panies in the forest industry during the first few 
years. It was in these years that the ideas were de-
veloped and tested. The first company to appreci-
ate the programme was Södra.’

Another respondent commented that the industrial 
input has been good and that cooperation with people 
from the industry who were oriented towards develop-
ment had taken place.

2.6 Development and 
lessons learnt
2.6.1 Participants’ overall  
satisfaction with the programme

The participants were highly satisfied with the imple-
mentation and results of the programme, which sur-
passed even the most optimistic expectations. One 
comment emphasised that the KAM programme met 
every precondition for success:

 ► Expert understanding of what the client or funder 
needed.

 ► A committed, knowledgeable executive committee 
containing both researcher and user representa-
tives.

 ► A Programme Director with ample knowledge and 
experience and abundant curiosity.

 ► Similar subproject managers and employees from 
various research organisations.

 ► A network established not for its own sake but to 
achieve an objective.

Another respondent added that the success factor was 
the vision adopted before the programme started:

 ▼ ‘It was important for the vision and objectives to 
take analysis of the main solutions, not what was 
possible using known technology, as their starting 
point.’

The importance of a committed main contractor was 
also mentioned as a success factor for the programme. 
Another factor specified was participation of a specific 
research institute that can contribute knowledge and 
experience for putting research results to practical use. 
A further advantage was that the main contractor was 
able to contribute resources for implementing the pro-
gramme and continuing development after the pro-
gramme ended. In this context, research density was 
said to have decreased with the allocation of research 
resources to different institutions. The sharper focus 
on publication in international journals meant that ex-
tending knowledge was not given priority.
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One respondent remarked that integration among 
the various projects could have been better.

2.6.2 Lessons learnt and  
recommendations to Mistra

Notwithstanding the respondents’ overall satisfaction 
with the programme, some recommendations to Mis-
tra were made:

 ▼ ‘Large programmes lead to increased bureaucracy 
(more meetings, more formal reporting, more coor-
dination) and this implies inefficiency in research 
— more resources are allocated to bureaucracy. At 
the same time, large programmes are necessary for 
cohesion. I’ve always believed in a model of re-
search funding that’s as flexible as possible, i.e. in 
the researcher or researchers being free to choose 
the model that suits the research questions rather 
than having to adapt their research questions to 
the project model. It must be possible to apply for 
small, average and large projects or programmes 
with differing time horizons.’

Another respondent thought, however, that the bu-
reaucracy had been minimal. Maintaining broad scope 
in the funding was mentioned:

 ▼ ‘What a wide-ranging body can contribute in this 
context can’t be overestimated. Sweden needs more 
projects with this organisation. It’s difficult to un-
derstand why no other research funders have un-
derstood this Mistra model.’

Challenges faced by the programme when Mistra’s 
funding ended were also mentioned:

 ▼ ‘It would have been valuable if Mistra had support-
ed another phase after the KAM programme ended. 
As it was, the funding had to be managed in anoth-
er way.’

Another respondent stressed that the focus should be 
on research in a pre-commercial stage and develop-
ment of production processes.

2.7 Concluding comments
The KAM programme is an example of a programme 
that successfully addressed a specific problem. How-
ever, it showed developing knowledge and technology 
into products that can be scaled up and developed for 
commercial use takes considerable time.

Many stakeholders from both the research com-
munity and industry took part. We can also conclude 
that it takes time to establish trust among the differ-
ent stakeholders and also the commercial interests in-
volved. They all need to be convinced of the benefits 
of the development concerned before they spend too 
much time on a project.

The programme was also funded by the Swedish En-
ergy Agency, which at a later stage contributed support 
for the testing facility for the LignoBoost process. This 
was essential for testing of the knowledge generated.
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3.1 General information

Programme 
Period

 ► 1996–2003 (two phases)

main contractor 
and Programme 
host

 ► Swedish University of  
Agricultural Sciences (SLU)

Funding  
disbursed,  
seK million

Mistra 65.0m

 ► 1996–1999 23.0m

 ► 2000–2003 42.0m

 ► Industry 14.0m

Programme 
director

 ► Berndt Gerhardson, SLU,  
1996–2003

executive 
committee  
chair

 ► Gunnar Bengtsson, Swedish 
Chemicals Agency, 1996–2003

3.2 Main results and impact
In our view, MAaf ’s main results and findings were:

 ► Great scientific progress, which DOM and MASE, 
the two spin-off Mistra programmes, have built on 
further.

 ► Commercial products now used in agriculture and 
forestry to which identification and testing of sev-
eral natural enemies in the programme gave rise.

 ► Cooperation and international networks.

3.3 Background
The MAaf programme was implemented in two phas-
es. Phase 1 lasted from 1996 to 1999 and Phase 2 from 
2000 to 2003. A third phase was proposed in 2003 
but, instead, the work continued in two separate Mis-
tra programmes, MASE and DOM (the Domestication 
of Microorganisms programme). In all, the programme 
received some SEK 65 million from Mistra and SEK 14 
million from the business sector. About 30 people were 
involved. The programme was implemented through 
four subprojects: a crop cultivation system involving 

microbial antagonism, biocontrol of harmful fungi, 
biocontrol of forest pest insects, and chemical support. 
In the course of the programme, the scope of the re-
search was broadened to include microbial antagonism 
against fungi as well.

3.3.1 What was the challenge?

Fungal attack causes widespread, costly damage to ce-
reals, vegetables, fruit, animal feed crops, forests and 
timber every year. It occurs in fields, orchards, forests 
and product storage facilities. It also causes human 
and animal health problems, since many mould fungi 
form toxic substances (mycotoxins), some of which 
may cause cancer, foetal damage, kidney failure or im-
pairment of the immune system. The scope for control-
ling fungi often dictates where different crops can be 
grown and whether this can be done without the use 
of chemical fungicides. Root rot, the most serious dis-
ease affecting trees, causes annual damage costing up 
to a billion Swedish kronor in Swedish coniferous for-
ests. Accordingly, there are pressing economic, as well 
as environmental, reasons for trying to prevent timber 
stocks from being attacked.

The aims of the programme were thus to (1) lower 
the use of chemical pesticides, (2) mitigate air pollution 
and (3) reduce field and storage losses of feed, food and 
timber. The MAaF programme tried to gain insight into 
and in some cases ‘train’ organisms to control pests. 
The primary purpose was to provide a research basis 
for developing biocontrol products that are both en-
vironmentally and economically viable, and pose no 
risks in the form of harmful residues in food and feed. 
Other aims were to identify and characterise organ-
isms, mechanisms and metabolisms capable of being 
used for biocontrol of fungi. These biocontrol methods 
also serve to maximise environmental security.

Another aim was to develop strategies for applying 
microbial antagonism against fungi. There was also an 
intention to transfer knowledge to industry and cre-
ate new opportunities to set up new knowledge-based 
companies. The plan was to boost the number of ex-
perts in the field through, for example, training of ex-
perts and PhD students.

3 Microbial Antagonism  
against Fungi (MAaF)
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3.3.2 How was the programme 
to contribute to a solution?

Research within the programme was aimed at devel-
oping methods of controlling harmful fungi based on 
the use of natural enemies. Microfungi and bacteria in 
soil, plants, water, food, animal feed and wood prod-
ucts seem to be engaged in constant mortal combat. 
By learning to understand and in some cases ‘domes-
ticate’ organisms that control the harmful fungi, good 
and economically beneficial fungicidal effects may be 
achieved without the undesirable impact on the exter-
nal environment and the work environment, or the risk 
of residual concentrations in food and animal feed, that 
occurs when chemical pesticides are used. Towards 
the end of the MAaF programme, the scientists turned 
their attention to such issues as handling of biocontrol 
products in large-scale tests or in a lab. How could the 
microorganisms be grown and designed for maximum 
activity following storage? It was also absolutely essen-
tial to evaluate the safety aspects.

3.3.3 Who was to benefit from the results?

The main beneficiaries of the programme results were 
identified as the farming and food sectors, as well as 
forestry, the forest industry and the horticultural in-
dustry, including growers wishing to replace chemi-
cal control with more environment-friendly methods. 
Central, regional and local authorities responsible for 
the above-mentioned industries, including environ-
mental authorities, were defined as important users. 
Biotechnology companies were another target group 
and they, it was thought, would use the results in de-
veloping new and improved medicinal drugs.

3.4 Results and impact 
related to Mistra’s purpose
According to the evaluation of the third-phase pro-
gramme proposal, much had been developed dur-
ing the first two phases: screening methods, strong 
links among research groups, demonstration pro-
jects and patents. Respondents considered that indus-
try alone, without Mistra’s support, would not have 
invested money in these activities. Mistra’s support 
has also accelerated development. There had, howev-
er, been undue focus on administrative processes in-
stead of on measurable objectives. Three of the stated 
objectives were achieved: characterisation of organ-
isms, an increase in the number of experts, and max-
imisation of environmental safety. It was concluded 
that the amount of effort required to achieve product 
development and also to carry out the procedures for 
registering substances had been underestimated, and 
that this was one of the reasons why Mistra’s DOM pro-
gramme was initiated. In future work, the industrial 

commitment may be increased by making businesses 
pay for some part of the development work. It was also 
suggested that the party incurring the problem should 
be included in reference groups instead of the executive 
committee. More money also needed to be allocated for 
external expertise.

The respondents stated that most of the planned 
activities had been performed and the objectives 
achieved. A conclusion from one of the progress re-
ports was that there are more paths along which to de-
velop than when the programme started. The activities 
were also said to have resulted in interesting results, 
but they were described as not being mature enough 
to bring significant environmental benefits. Other 
funders were therefore required, to continue the work 
(such as investigating fungal viruses). It was also men-
tioned that the researchers see more opportunities of 
applying the research results than the users do. Fur-
ther dialogue aimed at bridging this gap in the DOM 
programme was therefore needed. Finally, it was men-
tioned that a research programme involving close con-
tact and constant discussions confers added value; this 
becomes evident when the programme matures.

The main results mentioned by respondents were 
that investigations had taken place and the findings 
had been published. The programme also trained PhD 
students, thereby contributing to the stock of exper-
tise in the field. Respondents stated that understand-
ing of the users’ and companies’ interests increased. 
Commercial spin-offs were mentioned and, moreover, 
the programme succeeded in introducing biocontrol in 
practice.

Regarding impact, it was stated that biocontrol 
using, for example, Cedomon and Rotstop is now used 
commercially on millions of hectares of land, greatly 
benefiting the environment.

Understanding and acceptance of biological inputs 
have increased dramatically among the users, public 
agencies and industry.

The programme also contributed to Sweden’s inter-
national competitiveness in this development and re-
search area.

3.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

A ‘good living environment’ was related in this pro-
gramme mainly to cleaner and healthier natural sur-
roundings, achieved by reducing the quantities of 
chemical agents used (such as Cedomon and Rotstop), 
and downscaling energy-consuming activities in the 
forestry, agriculture and horticulture.

 ▼ ‘Through the activities of the programme to devel-
op the products Cerall, Cedress, Amase, microbial 
isolates like Mycostop (to control root rot in 
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forests), ensilage products etc., we’ve been able to 
significantly reduce environmental impact from 
chemical substances in agriculture, forestry and 
fishing.’

The 2003 user evaluation stated that the programme 
was capable of achieving progress towards three of 
Sweden’s at that time 15 environmental objectives: Re-
duced Climate Impact, A Non-Toxic Environment and 
Good-Quality Groundwater. These objectives, but not 
Clean Air, were also mentioned by the questionnaire 
respondents. As for the other environmental objectives 
the programme was said to have contributed most to A 
Non-Toxic Environment, Good-Quality Groundwater, 
Sustainable Forests and A Varied Agricultural Land-
scape.

The evaluation of Phase 2 concluded that communi-
cation with society could be improved. The results to 
date were also said not to have generated any financial 
profits, and the knowledge obtained had not been ap-
plied by the users. However, some researchers became 
employed by the users.

3.4.2 Development of strong research environ-
ments of the highest international class

The programme has resulted in publications in the 
form of both articles and theses.

The questionnaire respondents stated that the pro-
gramme involved development of existing and new re-
search environments. The evaluation in 1999 conclud-
ed that the programme activities had been amalgamat-
ed at one campus. The keen interest in the programme 
shown by Swedish and international industrial stake-
holders was considered promising for the future. The 
evaluation recommended allocating resources to bring 
about ‘critical mass’, and appointing a special executive 
committee for the programme.

It had already been concluded in the scientific evalu-
ation of 1999 that the results from Phase 1 were based 
on research carried out before the Mistra programme. 
The results to date were of a high international stand-
ard. Several bacteria had been identified and coopera-
tion with companies had been initiated. The respond-
ents confirmed that knowledge had been developed in 
the programme:

 ▼ ‘Despite the well thought-out plans, the activities 
seemed to be largely governed by the discoveries 
that we made along the way, which also provided a 
changed world picture in many cases.’

The programme has also resulted in new research pro-
jects, notably Mistra’s MASE and DOM programmes.

One non-commercial spin-off, the Centre for Biolog-
ical Control at the Swedish University of Agricultural 
Sciences (SLU), also resulted from the programme.

The scientific evaluation of 1999 stressed the impor-
tance of the programme fostering PhD students, intro-
ducing them to international cooperation and ensur-
ing strong cooperation among the research groups. In 
terms of education, the respondents stated that the 
programme had been particularly important for the 
PhD students.

3.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

The programme resulted in three patents and regis-
tration of substances, such as an isolate for biological 
control. One of the patents is applied in practice today 
to control root rot in spruce. According to one of the 
evaluations, the programme concluded that register-
ing substances is a troublesome process but one that is 
necessary for a product to be commercialised.

One user evaluation after Phase 1 concluded that 
funding of research aimed at environmental strategic 
investments could fairly rapidly generate new produc-
tion methods that would benefit the environment. It 
was also emphasised that conducting research in close 
cooperation between companies and stakeholders was 
something ‘new’.

The programme has also resulted in commercial 
spin-offs. A company owned by the participating re-
searchers, Micafun AB, was formed to manage the find-
ings and patents. According to public register data, 
this company had one employee in 2011. The BioAgri 
AB company, with Lantmännen as a parent company, 
was another example. A third company mentioned, Ag-
riVir AB (working on fungi metabolites), used to have 
five employees according to questionnaire replies, but 
now has only two and a turnover of SEK 2 million.

Several products related to the programme have 
been developed and launched on the market; these in-
clude Cedomon, Cerall, Cedress, Amase and Rotstop. 
The latter was launched in cooperation with, and under 
a licence from, the Finnish company Verdera Oy.

3.5 Mode of organisation 
and operation
Not surprisingly, the respondents have had connec-
tions with the MASE and DOM programmes.

3.5.1 Programme  management 
and Mistra’s role

The respondents are positive towards the organisation 
and management of the Mistra programme. The 1995 
evaluations constituted an overall positive assessment. 
The scientific review stated that the programme was 
solution-oriented, i.e. focused on development of prac-
tical means of biological control. Minor restructuring 
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of the programme was recommended. The Mistra 
Board approved the programme proposal and recom-
mended appointing the same Executive Committee for 
the programme as for Biosignal. In addition, there was 
a request for a contribution from the business sector, 
financially or in kind, of at least SEK 2 million during 
Phase I.

The Mistra Board approved the funding of a second 
phase in 1999 and considered that the programme had 
been successful in terms of scientific quality and appli-
cation. In the coming phase there was a request for a 
greater contribution from the industry. Having a sepa-
rate executive committee was also recommended.

The respondents were somewhat sceptical regard-
ing Mistra’s management. The management associat-
ed with the research was considered to have involved 
too much micromanagement. One respondent com-
mented:

 ▼ ‘To some extent it felt as if Mistra wanted to show 
off to the researchers just for the sake of it.’

Long-term funding was regarded as one of the most im-
portant sources of Mistra’s added-value and respond-
ents did not think the research would have been carried 
out at all without the Mistra funds.

3.5.2 Interdisciplinary work

The programme director was not entirely convinced 
that the interdisciplinary approach was necessary for 
implementation of the programme. However, this ap-
proach is said to have involved increased contacts 
among researchers belonging to different disciplines, 
as well as between practically and theoretically ori-
ented researchers within the same discipline. The ap-
proach also contributed to the use of methods from 
other disciplines and a common language and meet-
ing places emerged, but it did not result in any new re-
search questions to any greater extent.

3.5.3 User involvement

User involvement was deemed to have been important 
and it entailed better contacts between researchers and 
decision-makers in the private and public sector.

3.6 Development and 
lessons learnt4

3.6.1 Participants’ overall satisfac-
tion with the programme

The respondents are very satisfied with the pro-
gramme.

4 See also the report for MASE.

3.6.2 Lessons learnt and  
recommendations to Mistra

Mistra’s greatest advantages was said to be its long-
term perspective and substantial investments in the 
programme.

Respondents stressed the need to keep emphasis-
ing research quality and publication, but pointed out 
that the requirement of users exerting great influence 
on the programme might sometimes conflict with this 
objective.

It was pointed out that developing and submitting 
plans and reports is time-consuming and should not be 
increased. Nor, however, should these requirements be 
abolished.

The management associated with the research was 
thought to have involved excessive micromanagement.

3.7 Concluding comments
The programme was successful in developing knowl-
edge further into possible product applications. The 
work continued in two other Mistra programmes and 
the results from MAaf can thus be considered, to some 
extent, in conjunction with these two programmes (see 
below). The results of the MASE and DOM programmes 
were presented in individual programme reports.
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4.1 General information

Programme 
Period

 ► 2004–2010 (two phases)

main contractor 
and Programme 
host

 ► MASE Laboratorier AB

Funding  
disbursed,  
seK million

Mistra 57.7m

 ► 2004–2007 43.0m

 ► 2008–2010 14.7m

Industry 27.9m

 ► 2004–2007 8.7m

 ► 2008–2010 19.2m

Programme 
director

 ► Berndt Gerhardsson, 2004

 ► Christopher Folkeson Welch, 
2004–2010

executive 
committee  
chair

 ► Gunnar Bengtsson, Swedish 
Chemicals Agency, 2004–2010

4.2 Main results and impact
In our view, MASE’s main results and findings were 
that:

 ► The extensive testing and development of knowl-
edge generated in the MAaf programme result-
ed in the development and commercialisation of 
products. Examples of market introduction of new 
products are: Feedtech F3000, Cedress, Amase.

 ► Contribution to the formation of the Centre for Bi-
ological Control, the Swedish University of Agricul-
tural Sciences.

 ► The programme has also influenced new legislation 
concerning substance registration and made con-
tributions to EU-REBECCA programme that helped 
form the EU-pesticide legislation.

4.3 Background
MASE developed from the MAaf programme, which 
gave rise to a second spin-off, the DOM programme, 
too. In its first phase, the MASE programme had a sci-
entific focus, with four primary areas and some 20 peo-
ple involved. Seven subprojects in the ‘core’ of MASE, 
mainly based on a thematic division, were conducted. 
In the course of the programme, for themes that were 
not capable of resulting in a commercial product, these 
subprojects were terminated; and stakeholders’ grow-
ing interest in providing financial contributions was 
evident. In the second phase, the focus on crops began, 
five projects were given priority and a new executive 
committee focusing on commercialisation was estab-
lished. The industrial partners included Lantmännen, 
Findus, the Swedish Golf Federation, Medipharm, Syn-
genta, Danisco, KWS, SBU and Alstedgaard.

4.3.1 What was the challenge?

Large quantities of chemicals in the form of fertilis-
ers and pesticides are used annually in agriculture, 
forestry and horticulture. The inevitable leaching of 
these chemicals into the soil leads to contamination of 
groundwater and surface water alike. The consequenc-
es are often evident in the form of high nutrient lev-
els in watercourses and pesticide accumulation in ani-
mals towards the top of the food chain. The capacity 
of plants to use the nutrients available and withstand 
infection by various detrimental fungi restricts the po-
tential range of crops. However, improved nutrient 
availability and control of fungal pests through chemi-
cal treatment have enlarged the range of many crops. 
Bacteria developed within the MASE programme were 
intended to allow a reduction in chemical control 
through improved nutrient uptake and biological con-
trol (biocontrol) of fungi.

In the MASE programme, the results from MAaF 
were intended to be tested in large-scale field trials, 
and product documentation was to be developed. Ob-
taining test results and extensive field data was said to 
be only way to convince the world of microorganisms’ 
capacity for biocontrol and growth promotion. The 

4 Microbial Activity for a  
Sound Environment (MASE)

26 • Mistra prograMMe report: MIcrobIal actIvIty For a Sound envIronMent (MaSe)



vision was that the MASE programme would continue 
to exploit microorganisms capable of being developed 
into environment-friendly products to enhance crop 
production.

The programme was also intended to bring about 
environmental benefits and provide the industrial 
stakeholders with prototype products. Above all, the 
programme was aimed at research of a high interna-
tional standard.

4.3.2 How was the programme 
to contribute to a solution?

The research programme was to develop microorgan-
isms with varying modes of action. Naturally occurring 
bacteria retrieved from the roots of healthy plants had 
been shown to exhibit effects such as growth stimula-
tion, improved uptake of nutrients and better resist-
ance to detrimental fungi. Improved uptake of nutri-
ents was assumed to lead to lower levels of leaching, 
which would in turn reduce agricultural impact on the 
environment. The programme was also intended to de-
velop bacteria with proven action against detrimental 
fungi in a range of crops. Full-scale application of the 
products under development would, it was thought, 
lead to reduced application of pesticides, yielding 
products with lower levels of residual contaminants. 
The use of bacteria for growth stimulation and to limit 
the spread of fungal infections was intended to result in 
less wasteful agriculture with a reduced environmental 
impact being developed.

4.3.3 Who was to benefit from the results?

Several groups were expected to gain most from the 
results produced by the programme. Consumers and 
food industry partners with an interest in developing 
sustainable agricultural methods were mentioned, as 
were producers of farm, greenhouse and garden prod-
ucts interested in replacing agrochemicals by environ-
ment-friendly methods. There are now, indeed, ‘eco-
farmers’ who rely entirely on non-chemical methods 
of growth promotion, disease control and plant pro-
tection. Other target groups were biotech companies 
with an interest in using the research findings to de-
velop environment-friendly products for limiting fun-
gal growth, which would otherwise cause large finan-
cial losses in agriculture. The food industry and phar-
maceutical companies, which could use the results as a 
springboard for developing new and improved medi-
cines, were also identified as potential target groups, 
as were central and local government agencies respon-
sible for the environment, agriculture and health and 
safety issues concerning food. Finally, researchers as a 
whole were regarded as prospective beneficiaries.

4.4 Results and impact 
related to Mistra’s purpose
Most of the planned activities have been performed 
and the objectives have been achieved.

For example, the programme has resulted in a num-
ber of products for plant protection and promotion of 
growth. Some of these have been launched and some 
biocontrol substances are to be registered.

 ▼ ‘Cedress has been created, and there is a realisa-
tion that other potentially growth-stimulating bac-
teria exist that could be exploited.’

Another result mentioned was the setting-up of the 
Centre for Biological Control, which is continuing re-
search into the MASE programme concept.

Documenting the effects of users’ active participa-
tion generated confidence in the efficacy of the sub-
stances. One comment, for example, was:

 ▼ ‘… that there are biological mordants with docu-
mented effects on some vegetable diseases.’

It was also pointed out that the products developed 
have gained fairly large market shares. 

The programme was able to demonstrate that bio-
logical control may be financially profitable.

As for the effects of the programme results, the de-
velopment and commercialisation of new products as 
alternatives to chemical control have brought about re-
ductions in chemical emissions in agriculture, for ex-
ample. This, in turn, spells less chemical residues in 
food. They have also made land use more efficient and 
caused a decrease in nutrient run-off from the soil and 
greater competitiveness among the users.

4.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

In this programme, a ‘good living environment’ was 
seen as meaning long-term sustainability and better 
productivity, as well as ways of achieving a non-tox-
ic environment. The programme has contributed to 
this objective by replacing chemical control with bio-
control, which is just as effective. Thus, the quantity of 
toxic substances used is smaller and, when the prod-
ucts developed are applied, there is no need to extend 
the areas under cultivation.

 ▼ ‘The successful commercial application eventually 
culminated in further development of the whole 
biocontrol industry.’

Above all, the programme has helped to promote the 
following environmental objectives: A Non- Toxic 
Environment, Zero Eutrophication, Good-Quality 
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Groundwater, A Varied Agricultural Landscape and A 
Rich Diversity of Plant and Animal Life.

Contributions to the following objectives were also 
mentioned by some respondents: Flourishing Lakes 
and Streams, Reduced Climate Impact, Clean Air, Nat-
ural Acidification Only, A Protective Ozone Layer, Sus-
tainable Forests, A Balanced Marine Environment, 
Flourishing Coastal Areas and Archipelagos, Thriving 
Wetlands, A Magnificent Mountain Landscape and A 
Good Built Environment.

The final report also mentioned that authorities, 
legislators, businesses and farmers are increasingly 
open to the prospect of using biological products. The 
authorities have become convinced by the increasingly 
indisputable facts. They have also improved their own 
skills in the field, and the new EU plant health legisla-
tion taking into effect in 2011 will improve the scope for 
registering new biological products. The developments 
have meant that integrated pest management (IPM) is 
to be introduced throughout the EU in 2014. This rep-
resents an effort, by every means available, to reduce 
environmental loads in the agricultural sector.

4.4.2 Development of strong research environ-
ments of the highest international class

The respondents claimed that new and old research 
environments had been developed thanks to the pro-
gramme. Furthermore, publications (especially arti-
cles) were said to be an important outcome. Relatively 
few PhD and licentiate theses are mentioned. The ex-
planation may be that:

 ▼ ‘The programme was organised to use mainly re-
searchers who already had PhDs, so few theses 
were presented.’

The respondents thought participating in the pro-
gramme had been favourable for their career develop-
ment.

The final programme report stated that certain in-
teresting avenues of research had been left untouched, 
to permit a focus on collecting the data necessary for 
introducing potential products on an uncharted mar-
ket. Furthermore, it was stressed that the programme 
activities had yielded a growing number of questions 
that the participants would like to answer. Some of 
these have now been addressed in new research pro-
jects derived from the programme, some of which are 
being funded by the Swedish Farmers’ Foundation for 
Agricultural Research, the Swedish Board of Agricul-
ture and the Ministry for Rural Affairs.

The non-commercial spin-off in the form of the Cen-
tre for Biological Control (CBC), the centre of compe-
tence at SLU, was also mentioned. This centre, based 
on the expertise built up in the MASE and DOM Mistra 
programmes, receives government funding.

4.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

Respondents stated that about three patents had been 
registered. A new bacterium with growth- stimulating 
and nutrient enriching effects on many plants has, for 
example, been patented. A substance has also been reg-
istered in the programme:

 ▼ ‘A new biocontrol product, with applications for 
several crops and illnesses, was registered.’

The final report stated that the programme manage-
ment had performed rigorous screening, resulting in 
three bacterial isolates: the biocontrol bacteria MS400 
and ME700 and the growth promoter MS100. In addi-
tion, the same report stated that a method combining 
bacterial and physical treatments to achieve optimal 
growing conditions had been developed in cooperation 
with SeedGard AB and Incotec in the Netherlands. The 
scientists found that the MASE isolates improve crop 
germination and establishment; consistently combat 
plant diseases; increase yields in many crops; involve a 
lower risk of provoking resistance among plant patho-
gens; and are effective on many different crops, such as 
cereals and peas, and for specially designed purposes. 
Comments also revealed that this had been challenging 
in terms, for example, of such practicalities as finding 
suitable microbial isolates; developing stable proce-
dures for production and storage; and convincing con-
sumers that they should demand food produced using 
environment-friendly methods. Registration require-
ments for new products prevented the programme 
from achieving its objectives to some extent. These re-
quirements are still in place, but programme partici-
pants can now navigate their products and services all 
the way to market.

Several demonstrators were developed in this pro-
gramme, jointly with DOM: for treated seed, a dry for-
mulation for bacteria, and a model for safety assess-
ment of this type of product. The programme thus re-
sulted in several methods of seed treatment and also 
methods of storing products for long periods.

Several products and processes had been launched. 
The final report stated that:

 ▼ ‘MASE introduced its first commercial product in 
2005: Feedtech F3000, a silage starter culture 
based on the lactic acid bacterium Lactobacillus 
plantarum, Milab 393. This product relied on close 
collaboration between researchers at SLU and the 
stakeholder company MediPharm.

 ▼ ‘The second product entered the market under the 
name Cedress™ in September 2010. Again, collabora-
tion between MASE’s researchers and our industrial 
partners (Lantmännen BioAgri, Findus and e-nema 
GmbH), was invaluable for product development.’
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With the Cedress product, MASE achieved one of its 
main goals: to provide the market with a product capa-
ble of superseding chemical pesticides. The question-
naire replies also mentioned the Amase plant growth 
enhancer and further products in the pipeline that are 
due to be launched.

4.5 Mode of organisation 
and operation
Respondents declared their connections with two com-
pleted Mistra programmes, MAaf and DOM, and with 
NewS.

4.5.1 Programme management

The final report stated that the paramount factor in 
the programme’s success was probably the interest 
and enthusiasm shown by all the researchers, support 
staff and participants involved throughout the pro-
gramme period. The respondents also stated that the 
programme was organised in such a way as to be con-
ducive to its implementation. The management model, 
for example, was said to have entailed increased coop-
eration between users and researchers.

4.5.2 Mistra’s role

When the funding of MASE was approved by the Mis-
tra Board, explicit aims for commercialising the most 
promising methods were requested. It was also stated 
that the evaluations had been positive and that, to date, 
the MAaf programme had successfully combined ex-
tensive scientific production with results that were ap-
plicable to pest biocontrol. The EU registration process 
was described as long, expensive and a hindrance to 
commercialisation. The programme activities were to 
continue in another phase, and close cooperation with 
the companies interested in commercialisation was en-
couraged. Contacting VINNOVA to investigate funding 
options for the product development was also advised.

For the second phase, in 2007, Mistra’s Board pro-
posed an increase in industrial funding; developing a 
communication plan; and international cooperation. It 
was also concluded that exploring and developing co-
operation between researchers and companies takes a 
long time. But the programme had reached the proto-
type stage in cooperation with industry, and opportu-
nities for developing biocontrol had increased. Ahead 
of commercialisation, safety analyses were also said to 
be important.

Long-term funding has been important for imple-
mentation of the programme, and the research would 
not have been performed without the Mistra funding.

Specific characteristics of Mistra programmes in-
clude the long duration of funding and this, according 

to the respondents, was its most important feature. 
However, one user stressed that user involvement was 
essential.

4.5.3 Interdisciplinary work

The interdisciplinary approach was important for im-
plementation of the programme. Collaboration has 
taken place, above all, among agricultural scientists in 
such fields as basic and applied plant pathology, plant 
physiology, microbiology and chemistry. Although this 
was not ‘real’ interdisciplinary work, respondents em-
phasised that completely new approaches had been ap-
plied:

 ▼ ‘The interdisciplinarity of the programme was es-
sential to the programme, but limited to natural 
sciences. Social sciences were not included in the 
programme.’

The interdisciplinary approach meant increased con-
tacts between researchers from different disciplines, as 
well as contacts developed between theoretically and 
practically oriented researchers within one and the 
same discipline. A common language and a joint ana-
lytical framework were also created.

4.5.4 User involvement

User involvement was considered highly important for 
implementation of the programme, and was said to 
have increased contacts between researchers and deci-
sion-makers in the public and private sectors. The most 
important users were Lantmännen, Findus and other 
companies, along with public agencies like the Swedish 
Chemicals Agency and the Ministry for Rural Affairs. 
Furthermore, user involvement had a major bearing on 
development of new research questions.

 ▼ ‘We worked very closely with the users in MASE, 
which was a strength and meant that many of the 
results obtained could be used promptly.’

 ▼ ‘The strength of the programme was the objectives 
defined in the final phase, which were to lead to a 
product with environmental uses. This helped to 
bring about the necessary cooperation between re-
searchers and users, which enabled the objectives 
to be reached.’

4.6 Development and 
lessons learnt
4.6.1 Participants’ overall  
satisfaction with the programme

Overall, the respondents were highly satisfied with the 
programme. A long-term perspective was said to be a 
precondition for including the commercial stakehold-
ers. Respondents stated that, many times over the 15 
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years, the commercial stakeholders had been on the 
verge of leaving the programme, since it was difficult 
for the companies to prioritise long-term research.

One reflection, from a user’s perspective, was that it 
is crucial to be concrete in terms of objectives for the 
environment, competitiveness and science. Practical 
environmental uses are achieved and competitive tar-
gets met only when the results are applied.

 ▼ ‘The main objective of the programme was to devel-
op a product, and that would enable us to succeed 
in both achieving environmental benefits and 
boosting competitiveness.’

4.6.2 Lessons learnt and  
recommendations to Mistra

In terms of recommending Mistra to initiate and imple-
ment programmes, one comment stressed the impor-
tance of including the end users (industrial partners). 
The requirement of cofunding must also be adapted for 
potential commercial profits as well as to bring about 
benefits to society.

4.7 Concluding comments
The MASE programme succeeded in developing prod-
ucts from knowledge generated in the research. With 
the products that have been or are about to be launched 
on the market, biocontrol has become available as an 
alternative to chemical control. The programme seems 
to have functioned fairly well; this may be explained by 
the fact that the participants already knew one another 
from a previous Mistra programme. However, the pro-
gramme showed that it takes time to develop a product, 
and for companies this is problematic since they want 
to see rapid results.

4.8 References
Evaluations: see MAaf.

Microbial Activity for a Sound Environment (MASE), 
Final Report 2010, Welcome to a New World. Mistra 
Board decisions of 12–13 June 2003 and 27 June 2007.
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5.1 General information

Programme 
Period

 ► 2003–2011 (two phases)

main contractor 
and Programme 
host

 ► Swedish University of Agricultural 
Sciences (SLU)

Funding  
disbursed,  
seK million

Mistra 61.2m

 ► 2002–2006 30.0m

 ► 2006–2010 31.2m

Programme 
director

 ► Anders Jonsson, Lantmännen, 
2003–2004

 ► Johan Schnürer, 2005–2009

 ► Sebastian Håkansson,  
2010–2011

executive 
committee  
chair

 ► Ingvar Wiberger, SLU Holding, 
2003–2006

 ► Lennart Arlinger, Amersham 
Biosciences, 2007–2011

5.2 Main results and impact
In our view, DOM’s main results and findings were that:

 ► A non-commercial spin-off in the form of a centre 
of competence was founded and will develop the 
results further.

 ► Commercial spin-offs that have developed the pro-
gramme results further were also established.

 ► Besides working on industrial applications, the 
programme also focused on moulding opinion to 
enhance application prospects.

5.3 Background
The aim of the programme was to develop knowledge 
from the MAaf programme further. In concrete terms 
this has involved developing a Swedish platform for ap-
plication of ‘biological control and soil remediation’. 
The programme was connected to its predecessor, 

MAaf, and implemented in two phases. In 2009, the 
programme was extended by two years owing to the fi-
nancial crisis, but received no extra funding. The pro-
gramme has had three programme directors, and in-
volved some 16 researchers and one business developer.

5.3.1 What was the challenge?

Microorganisms can reduce environmental problems 
in crop production by replacing chemical pesticides 
in biocontrol or reducing nutrient leaching in plant 
growth promotion. Moreover, microorganisms can 
replace fossil fuels in biofuel production and, in bio-
prophylaxis, prevent toxic compounds from contam-
inating the environment. Many of these applications 
require large-scale fermenter production of the mi-
croorganisms, followed by formulation steps to ensure 
long-term stability and ease of application.

Safe use of microorganisms requires a careful im-
pact analysis, which for some applications is followed 
by a registration procedure. Using microorganisms for 
novel, non-conventional applications thus presupposes 
new knowledge of formulation and fermentation tech-
niques, as well as analyses and assessment of possible 
repercussions on the environment and human health. 
Lack of knowledge in these fields seriously hampers 
development of microbial solutions to environmental 
problems, and restricts the growth of new biotechnol-
ogy industries based on these applications.

5.3.2 How was the programme 
to contribute to a solution?

The plan was for the research programme to form a 
‘DOM Centre of Excellence’ for research and devel-
opment of fermentation and formulation techniques, 
and safety assessment systems for novel domesticated 
microorganisms to be used in environmental and bio-
tech applications. Through communication with regu-
latory authorities at early stages of development, the 
registration process will be facilitated, allowing more 
rapid market entry. Since process and product safety 
are assessed at an early stage, potential risks for hu-
mans and the environment can be minimised. To exert 
influence on long-term policy changes and attitudes, 

5 Domestication of Microorganisms 
for Non-Conventional Applications 
(DOM)
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DOM was also to communicate with the political sys-
tem and NGOs.

Programme activities have a solid base of funda-
mental research on microbial formulation and safety 
issues. Product and partner projects were to focus on 
various environmental applications involving use of 
both bacteria and fungi. The fermentation and formu-
lation procedures strongly affect the microorganisms’ 
viability and metabolic activity after prolonged stor-
age. Safety assessments were to be a part of all research 
projects. The DOM business manager was to develop 
industrial contacts and manage contract negotiations 
through the project cycle and exit phase of product de-
velopment.

5.3.3 Who was to benefit from the results?

The users of results and achievements from this pro-
gramme were defined as the biotechnology industry, 
regulatory authorities and the research community. 
However, the main beneficiaries are the environment 
and society as a whole. In addition, those working di-
rectly on practical application of microbial inoculants, 
such as farmers and horticultural workers, were to 
have access to safe microbial products that would re-
duce their exposure to chemical pesticides.

5.4 Results and impact 
related to Mistra’s purpose
The 2006 user evaluation stated that three projects 
had been performed and initial delays had been noted. 
Some projects were also considered ‘dead ends’. The 
scientific evaluation of 2006 stressed that develop-
ment in the first phase has been in line with the orig-
inal objectives. According to the respondents, the 
planned activities were performed and their objectives 
achieved. However, one respondent stresses that the 
plans were modified when new knowledge was devel-
oped. The annual programme plan was more or less fol-
lowed. It was also mentioned that it took longer than 
initially anticipated to achieve the objectives, owing to 
their great complexity and to ‘unknown territory’. An-
other respondent, too, emphasised the complicated re-
search question addressed by the programme:

 ▼ ‘The problems to be solved may have been underes-
timated from the start and proved difficult to man-
age in this organisation. This does not mean that 
the work was meaningless — on the contrary. 
Rather, the work that the problem needed was 
underestimated.’

Another respondent commented that the goal in the 
business development area was over- optimistic. Here, 
it was also mentioned that Mistra lacked awareness of 

how long it inevitably takes to get from research and 
exploration to the sale of an innovation.

One concrete result of the programme was a well-
equipped laboratory for cultivation, stabilisation and 
formulation of microbes.

Knowledge, such as how to produce microorgan-
isms, keep them in a sustainable, storable form and 
then bring them to life again, was developed. A re-
spondent commented:

 ▼ ‘Knowledge was developed in the research areas 
and some understanding of previously unknown 
fields was gained.’

It was also mentioned that in terms of risk assessment, 
knowledge of microbiology has been developed and 
disseminated.

Knowledge and contacts were shared between re-
searchers and stakeholders in the public sector.

Skills development was mentioned. Above all, ex-
pertise was developed in the area of production of ef-
fective biological control. The programme generated 
several PhDs with new skills in, for example, microbi-
al domestication. There were several comments to the 
effect that the individual participants’ competitiveness 
had increased thanks to taking part in the programme. 
One comment was that the food and environmental 
sectors lacked the capacity to absorb the expertise that 
had been developed. However, the new skills were put 
to use, instead, in jobs in the medical drug industry.

The programme resulted in more than 60 scientific 
publications, books and book chapters.

Cooperation evidently emerged among stakehold-
ers as a result of the programme. Mention was made 
of contacts between academic activities and interna-
tional businesses. As for industrial involvement, it was 
stressed that this provided an understanding of the 
importance of industrial conditions. It also brought 
about an interface with the public sector, for example 
between government agencies and companies.

The programme has contributed to methodologi-
cal development, such as methods and systems for as-
sessing the risks of using microorganisms. In general, 
the programme ensured that its research results would 
be used to improve methods of implementing biotech 
solutions, which in turn may improve environmental 
conditions. In addition, a production method for mi-
croorganisms was mentioned: this is now being used to 
boost pea harvests without chemical diffusion. A strat-
egy has been developed to achieve biocontrol that can 
subsequently be stopped to prevent substances from 
spreading in the environment.

A non-commercial spin-off, the Centre for Biologi-
cal Control (CBC) at SLU, was established. This is now 
the hub of further development of the programme re-
sults. A strong interdisciplinary research environment 

32 • Mistra prograMMe report: doMeStIcatIon oF MIcroorganISMS For non-conventIonal aPPlIcatIonS (doM)



characterised by user involvement has also been devel-
oped.

The programme also had a commercial spin-off: a 
company called CaptiGel AB is mentioned. Products 
are undergoing further development by the industrial 
partners.

5.4.1 Good living environment and finding solu-
tions to im portant environmental problems 
and for sustainable development of society

Here, the definition of a ‘good living environment’ 
mainly related to a non-toxic environment. The pro-
gramme was intended to help achieve this by ensur-
ing reduced use of chemical control and replacing it 
with biocontrol. One respondent commented that the 
programme contributes to less stress on the environ-
ment associated with xenobiotic substances. Empha-
sis was laid on the fact that the CBC continues to de-
velop the substances concerned, and that the industry 
has improved the preparations it has developed thanks 
to the close cooperation with DOM researchers. One 
comment stated that the programme had contribut-
ed to better formulations of microorganisms, and this 
in turn means that interesting microorganisms can be 
used in products designed for achieving a good living 
environment. However, the impact of the programme 
is also due to the existence of political interest in the 
programme results.

The 2009 Annual Report mentioned that the pro-
gramme may have a bearing on the environmental 
objective A Non-Toxic Environment. Here, biologi-
cal alternatives to chemical substances are an impor-
tant means of achieving efficient and sustainable food 
production. The respondents also stated that the pro-
gramme contributed, in particular, to A Non-Toxic En-
vironment, but also a Good- Quality Groundwater. 
Some of the respondents also mentioned the following 
objectives: A Varied Agricultural Landscape, Zero Eu-
trophication, Reduced Climate Impact, A Rich Diver-
sity of Plant and Animal Life, Flourishing Lakes and 
Streams, Clean Air, Natural Acidification Only and A 
Protective Ozone Layer.

The impact of DOM has, above all, been that less 
chemical control needs to be used and, accordingly, 
the risk of leaching and the impact on organisms large 
and small have decreased. However, one comment em-
phasised that the knowledge developed in DOM may be 
lost because the programme ended, R&D resources for 
this research field have been restricted. The effect of 
helping to bring about a good living environment may 
thus be reduced.

5.4.2 Developm ent of strong research environ 
m ents of the highest international class

The 2006 scientific evaluation concluded that a well-
equipped facility for state-of-the art research had been 

established. The programme seemed to have made sig-
nificant contributions to production and stabilisation 
of living microbial agents. The level of expertise re-
garding safety assessment, formulation and fermen-
tation is high and the consortium had unique exper-
tise for international cooperation. According to the 
respondents, the programme has meant that an old re-
search environment has been strengthened and new 
research environments have also been established.

 ▼ ‘It developed a strong research environment for 
studying microorganisms using microbiological 
environmental technology, and this environment is 
a bridge between academic research, authorities 
and companies.’

According to the final report, the DOM programme 
has developed leading expertise in safety assessment, 
fermentation and formulation of various microorgan-
isms for use in environmental technology. In the scien-
tific evaluation in 2006 it is noted that there are fairly 
few publications in relation to how much time and re-
sources that have been available. In terms of scientif-
ic outcome, it was also emphasised that a higher num-
ber of refereed articles was needed. Here, numbers 
were mentioned: 20–30 manuscripts during the four-
year period. But the respondents claimed that the pro-
gramme had indeed resulted in publications — above 
all scientific articles, but also PhD and licentiate the-
ses. And:

 ▼ ‘The programme organised a symposium that 
greatly helped to disseminate the results.’

The programme has resulted in follow-up research pro-
jects. The final report stated that DOM was now well 
placed to assist various partners in joint R&D pro-
jects. Respondents mentioned that follow-up projects 
had been financed by the Ministry for Rural Affairs, 
the Swedish Farmers’ Foundation for Agricultural Re-
search, the ‘Carl Tryggers Foundation for Scientific Re-
search’ (Tryggers stiftelse), the ‘Behm Foundation for 
the Cultivation of Leguminous Plants’ (Behms baljväxt-
fond) and other governmental funding allocated for the 
Centre for Biological Control, a non- commercial spin-
off, at SLU. Cooperation with the MASE programme 
and the EU BACSIN project was mentioned. It was also 
stated that cooperation between Novozymes Biologi-
cals and DOM researchers was discussed in order to de-
velop the knowledge gained on the programme.

The final report asserted that the DOM programme 
had evolved into an international centre of excellence 
that integrates expertise in safety assessment, formu-
lation and fermentation of beneficial microorganisms:

 ▼ ‘Two cornerstones of the DOM activities are re-
search and holding international symposia, work-
shops and courses. Strong links with partners in 
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science and industry, and also with public authori-
ties, were established, so that the new knowledge is 
efficiently disseminated to stakeholders in society. 
The DOM centre has also set up a well-equipped 
fermentation and formulation research laboratory, 
which is available to industry for partnerships in 
product development, as well as for contract 
research.’

So far, the programme has not influenced any educa-
tion, but there are plans for thematic courses.

The programme also fostered students and career 
opportunities. However, one comment was fairly neg-
ative:

 ▼ ‘In terms of research, my participation has not 
conferred any specific qualifications. Those I have 
received don’t directly relate to academic research 
(i.e. knowledge about legislation and more inter-
disciplinary knowledge) and are very difficult to 
apply in Sweden, since themarket and use of bio-
control are so limited.’

5.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

It was mentioned that one patent had been registered 
and that there were two applications in the pipeline, as 
well substance registrations. The 2006 user evaluation 
stated that former DOM programme participants have 
joined a EU project aiming at simplifying and optimis-
ing regulation of substance approval. This is because 
the process for obtaining approval for a substance 
takes eight to ten years and this long period is an ob-
stacle to commercialisation, which in turn is crucial for 
achieving environmental use. The evaluation raised the 
question of what actions are needed to be able to influ-
ence the decision-makers on this issue.

The programme developed new methods and prod-
ucts that have helped to bring about a better environ-
ment. A process for cultivating and formulating micro-
organism products for companies was launched. New 
strategies for safety assessments of microbes, as well as 
for their stabilisation and formulation, were devised. 
In terms of methods, the final report stated that the 
programme had helped to achieve simplification of the 
very exacting regulatory process of registering control 
products. It also mentioned that a book scrutinising the 
safety assessments that are the foundation for further 
legislative development would be published. However, 
one comment stressed that it was too early in the pro-
cess of knowledge development to get the industry in-
volved. The complexity of the biological system was far 
greater than first anticipated. Lantmännen BioAgri has, 
however, launched a product that stimulates growth of 
vegetables and other plants. Thanks to cooperation in 

the MASE programme, a product formulated in a DOM 
subproject has been further developed.

The spin-off company CaptiGel AB was established 
but so far lacks employees. Furthermore, DOMEX-
PLORE has been established. This is a consortium 
owned by the researchers that manages IPR issues and 
patents. This development has been supported by in-
novation infrastructure, such as Tools of Science (For-
skarpatent i Uppsala AB).

5.5 Mode of organisation 
and operation
The programme participants had connections with 
two completed Mistra programmes, MAaf and MASE, 
as well as with the ongoing Mistra Biotech programme.

5.5.1 Programme management

The programme management largely agreed that the 
mode of organising the programme had been condu-
cive to successful implementation of the programme, 
but the programme participants’ opinion was less fa-
vourable.

Participants were satisfied with the programme 
structure. However, some of the project participants 
were not particularly positive and one comment in-
cludes some complaints: that Mistra’s and the Execu-
tive Committee’s reporting requirements were time-
consuming and delayed the projects.

5.5.2 Mistra’s role

The scientific evaluation of 2002 stated that it was an 
excellent idea to connect academia, research institutes 
and industry for ‘exploitation of microorganisms’. The 
evaluators wished to receive more information about 
the tasks and deliverables involved and, in line with 
Mistra’s conditions, bring about a sharper focus on ap-
plication. The Mistra Board approved the proposal, but 
asked for clarification regarding how industry and au-
thorities would participate in the programme and how 
the participation would be organised. Conditions for 
the business participation also needed to be clarified, 
the Board said. Here, one suggestion was that the busi-
ness sector should pay a third of total costs in Phase 1 
and two thirds of total costs in Phase 2.

The Mistra Board also approved the programme 
proposal in 2006 and stated that the programme would 
involve development of a leading ‘Centre of Excellence’. 
The programme results may also influence more appli-
cation areas than were mentioned in the programme 
proposal. The programme was asked to cooperate with 
users and to make the business sector contribute to the 
programme.
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In general terms, the programme participants were 
satisfied with Mistra’s management of the programme. 
One comment mentioned that this was perceived as en-
tirely supportive and constructive, if sometime a little 
too discreet. Another comment was:

 ▼ ‘Rather more input than management and some-
thing that made you “feel” that Mistra is the 
funder.’

The long duration of funding and involvement of users 
were said to be Mistra’s key characteristics:

 ▼ ‘Good funding that allows substantial work is im-
portant. The requirement of user involvement is 
very important, but also applies to other funders.’

Another respondent commented that it is crucially im-
portant for the researchers to be obliged to work to-
wards innovation, and that this ensures that the re-
search is useful for the users.

The bulk of the research would not have been per-
formed without the Mistra funding and in comment 
this is clarified by:

 ▼ ‘No, it would not have been possible to gather these 
groups of experts, or to carry out the interdiscipli-
nary work.’

5.5.3 Interdisciplinary work

The programme involved interdisciplinary work in the 
programme. The interdisciplinary approach was im-
portant for answering the programme research ques-
tions. It generated both new research questions and 
application of methods from other disciplines. Moreo-
ver, the creation of a common language and joint meet-
ing places may be observed. The following remark was 
made:

 ▼ ‘The interdisciplinary approach has been rather 
limited, but when it has been applied, it has been 
working perfectly.’

5.5.4 User involvement

In the user evaluation of the programme proposal in 
2002 the Swedish Chemical Agency stressed that the 
programme was important and that it was vital to en-
sure that the research results were used. Small enter-
prises were seen as important stakeholders, in need of 
access to a scientific knowledge base capable of pro-
viding ‘expert knowledge’ on navigation. Cooperation 
with the business sector was discussed in various ways, 
such as setting up a company and a centre of expertise. 
In the evaluation of 2006, contacts with potential pro-
ducers were encouraged in order, for example, to gain 
knowledge about market and product requirements.

Users of the results included one company that 
has used the results. However, regarding industrial 

applications the report stated that industrial restruc-
turing in Sweden and abroad had affected the scope for 
application possibilities. The programme has also been 
a strong partner to specialist public authorities like the 
Swedish Chemicals Agency, which has made use of the 
results. They have also been used by international re-
searchers.

Respondents also stated that they had strong con-
nections with users. User involvement was, in their 
view, important for addressing the research questions 
of the programme. The Programme Director did not, 
however, find this particularly important; this attitude 
may be related to the character of the programme. User 
involvement boosted contacts between researchers 
and decision-makers in the private and public sectors:

 ▼ ‘Our users have mostly been stakeholders, rather 
than real users. As it turned out, the programme 
had so many fundamental questions of a research 
nature left to answer that the application wasn’t 
achieved. However, parts of the results are appar-
ently being used.’

Increased cooperation among researchers from differ-
ent disciplines and between practically and theoretical-
ly oriented researchers within the same discipline was 
evident, as was the establishment of an international 
network. The DOM programme built a unique bridge 
between university research and stakeholders in indus-
try, on the one hand, and the regulatory authorities on 
the other. For example, DOM has improved the com-
petitiveness of the Swedish biotech industry through 
the direct collaboration with BINAB Bio-Innovation 
AB, Medipharm AB (a Chr. Hansen company) and Bi-
oGaia, and took part in short-term industrial contract 
projects. Ongoing negotiations with a number of addi-
tional companies to set up future collaboration were 
also mentioned.

5.6 Development and 
lessons learnt
5.6.1 Participants’ overall  
satisfaction with the programme

Respondents at management level were very much in 
agreement that the programme had been highly suc-
cessful. Respondents belonging to the project partici-
pant category did not agree to the same extent that the 
programme had been highly successful. This may be 
explained by the fact that the Mistra programme was 
characterised by a built-in conflict of interest:

 ▼ ‘At best, an approach combining research with a 
demand for direct application may enhance quali-
ty. But in this case I think that the requirement of 
basic research while the research was also required 

Mistra prograMMe report: doMeStIcatIon oF MIcroorganISMS For non-conventIonal aPPlIcatIonS (doM) • 35



to have direct application of the results meant that 
neither the research nor the applications turned 
out really well.’

5.6.2 Lessons learnt and  
recommendations to Mistra

One respondent recommended placing the focus on 
long-term support, rather than a high level of funding. 
In this context, the difficulty of developing a research 
idea into an activity for 10–12 researchers with imme-
diate effect was mentioned, as was the risk of ineffi-
ciency arising. Long-term funding but not necessarily 
such a large amount would promote the development 
of a larger number of promising ideas. The conclusion, 
however, was that the way a Mistra programme works 
is conducive to developing innovations.

A complaint about the reporting was made. The 
problem was said to be not that reports were demand-
ed, but that discussing the drawing-up of these reports 
at the researchers’ meetings took up a great deal of 
their time — time that could have been spent discuss-
ing the progress of the research instead.

There was also a request that there should be some 
sort of support for ensuring that the knowledge that 
has been developed within the programme is in fact 
utilised.

5.7 Concluding comments
DOM further developed the results from the MAaf and 
the MASE programmes. This yielded both commercial 

and non-commercial spin-offs, such as a centre of ex-
cellence and company start-ups. However, it is clear 
that, in order to secure a real impact in terms of knowl-
edge and products, long- term investments and polit-
ical support for the product applications are needed. 
Commercialisation was, for example, hampered by the 
lengthy processes for registering substances.
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6.1 General information

Programme 
Period

 ► 1996–2003 (two phases)

main contractor 
and Programme 
host

 ► Swedish Meteorological and 
Hydrological Institute (SMHI)

Funding  
disbursed,  
seK million

Mistra 66.7m

 ► 1997–2000 33.0m

 ► 2000–2003 33.8m

 ► Swedish Meteorological 
and Hydrological 
Institute (SMHI) 17.8m

 ► Other funders 1.7m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► Stockholm University 8.0m

 ► University of 
Gothenburg 4.1m

 ► Uppsala University 1.4m

Programme 
director

 ► Erland Källén, Stockholm 
University, 1996–1999

 ► Markku Rummukainen, SMHI, 
2000–2003

executive 
committee  
chair

 ► Hans Sandebring, SMHI,  
1996–2003

6.2 Main results and impact
In our view, SWECLIM’s main results and findings were 
that:

 ► The programme assisted in the establishment of 
the Rossby Centre (an internationally competitive 
research environment on regional climate model-
ling), where the research is now being developed 
further.

 ► A new research area was established, including 
for instance the training of junior researchers in 

climate change research, entailing a greater aware-
ness of climate change issues in Sweden.

 ► Advanced models were devised for analysing cli-
mate change including scenarios. This can be used 
in planning processes and climate impact stud-
ies on water resources and forestry, for example, 
thereby in turn contributing to a more resilient so-
ciety.

6.3 Background
Swedish Regional Climate Modelling (SWECLIM) was 
a Mistra-funded programme aimed at developing ca-
pacity for regional modelling connected with climate 
change. The programme is one of few Mistra pro-
grammes that have had a government agency as the 
main contractor; in this case, it was the Swedish Me-
teorological and Hydrological Institute (SMHI). The 
programme was implemented in two phases. In 2002, 
additional funds from a combination of funders were 
provided, with the baton passing to successive fund 
providers to ensure continued funding of regional 
modelling activities, as well as the establishment of a 
centre for Nordic climate modelling.

6.3.1 What was the challenge?

Greenhouse gas emissions are expected to lead to glob-
al climate change; but less is known about possible re-
gional changes. If the mean global temperature contin-
ues to rise throughout this century, the effects on the 
Swedish climate could be appreciable, with palpable re-
percussions on forestry, agriculture and fisheries etc. 
A changed climate will also impact on biodiversity in 
Sweden and the other Nordic countries. Furthermore, 
hydropower as a source of energy could be jeopardised 
if the supply of surface water is adversely affected by re-
duced or increased precipitation. Shipping may suffer 
if ice conditions change. Extreme climate events also 
make it difficult for insurance companies to calculate 
future risks, set insurance premiums and determine 
compensation requirements.

6 Swedish Regional Climate  
Modelling (SWECLIM)
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6.3.2 How was the programme 
to contribute to a solution?

The aim of SWECLIM was, accordingly, to provide plan-
ners and decision-makers in industry, public adminis-
tration and policy-making bodies with a sound basis 
for assessing future climate in the region. On the basis 
of regional climate scenarios, planners should be able 
to formulate long-term adaptation strategies. The sce-
narios can also be modified so that the various catego-
ries of users can gain maximum benefit from them for 
their own planning.

6.3.3 Who was to benefit from the results?

The emerging knowledge and research about the cli-
mate and documentation for making decisions about 
measures and solutions have been useful to several 
users. Above all, the programme results were said to 
be useful to people engaged exploring international 
climate change, such as those working to develop the 
Kyoto Protocol. Furthermore, central, regional and 
local authorities responsible for spatial planning and 
infrastructure (energy supply, water supply, roads) 
and the rescue services were expected to make use of 
the results. Sure enough, specifically, existing agencies 
involved in transport administration and the Swedish 
Rescue Services Agency have benefited to date. The 
farm sector and also the forest, power and fishing in-
dustries can now take action to prepare for climate 
change.

6.4 Results and impact 
related to Mistra’s purpose
According to the respondents, all the activities planned 
were performed and the objectives achieved. One re-
spondent commented, however, that a reservation ap-
plies:

 ▼ ‘Tell me about a programme which achieved ALL its 
objectives according to plan! If this were the case, 
the plan would have to be trivial and thereby unim-
portant. The reason for the low rating for “achiev-
ing objectives” is that one objective was to engage 
industrial stakeholders as active participants or 
funders. This wasn’t that easy and partly failed; so 
in this way SWECLIM failed to achieve part of that 
objective. This wasn’t critical for overall success, 
but from this one point of view the objective wasn’t 
fulfilled.’

In terms of most important results, enhanced long-
term knowledge development about climate modelling 
is given most emphasis:

 ▼ ‘I think SWECLIM made a great contribution both 
to scientific understanding and to general 

awareness of climate change in Sweden, and also 
helped to create substantial expertise in the field 
(exemplified today especially by the Rossby 
Centre).’

The programme also strengthened awareness of cli-
mate change in Sweden:

 ▼ ‘Dissemination of knowledge about the climate to 
the public and decision-makers.’

 ▼ ‘Climate issues were discussed throughout the pro-
gramme in various media that had access to profi-
cient researchers. This in turn boosted awareness, 
among decision-makers and the public, of the role 
played by emissions of persistent gases that affect 
the climate.’

In Sweden, there has been growing awareness of the 
impact of humankind on the climate and the possible 
forthcoming changes in temperature and precipitation 
that we can expect.

The programme also brought about development of 
stronger research environments and enhanced skills 
in, for example, climate modelling in Sweden. Before 
the programme, this speciality did not exist. Thus, the 
programme has had a positive effect in fostering devel-
opment of this research field:

 ▼ ‘SWECLIM has made Sweden a crucial stakeholder 
when it comes to new knowledge in the climate 
field, and contributed to SMHI’s participation in 
EU projects connected with the climate.’

This would probably not have happened without the 
Mistra programme.

Research has also continued at Stockholm Univer-
sity and the Bert Bolin Centre for Climate Research (a 
Linnaeus Centre). A climate modelling initiative sup-
ported with governmental funds may, moreover, be 
seen as an extension of SWECLIM.

Moreover, methods of practical climate adaptation, 
a regional climate model and a database including use-
ful regional climate scenarios for Sweden and Northern 
Europe have been developed:

 ▼ ‘Development of climate modelling and regional 
climate scenarios is taking place in various arenas. 
Related studies of climate impact on the Baltic Sea 
and water resources are under way.’

The programme has also entailed the establishment 
of a long-term centre for climate research: the Rossby 
Centre.

Collaboration among research environments was 
also mentioned.

The long-term effects of the programme were said 
to be evident now, whereas the immediate results had 
already been seen. One comment, however, stated that 
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the whole climate issue has recently taken a turn for 
the worse.

In practice, the programme has contributed to stud-
ies of risks to society and impact analyses related to cli-
mate change. The implications include, for example, 
planning of new security levels for hydroelectric dams.

 ▼ ‘Implementation of the SWECLIM programme has 
revolutionised preconditions for climate adapta-
tion in Sweden.’

Climate adaptation is also being applied in a number of 
projects currently in progress, such as the ‘New Slus-
sen’ in Stockholm, work on dam security and municipal 
land-use planning.

6.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society 

In the programme, a ‘good living environment’ was 
seen mainly as a society capable of preparing for cli-
mate change and characterised by climate security. By 
creating a new research field, climate modelling, in 
Sweden the programme made a huge contribution to 
society’s decision-making and dissemination of knowl-
edge:

 ▼ ‘The climate issue is central to society and, without 
knowledge about the climate and the ability to ob-
tain evidence, you can easily end up in incorrect 
discussions. With evidence, too, things may end up 
going wrong — but if politicians do not use the 
knowledge, environmental benefits may be limited 
anyway. That’s not down to the research pro-
grammes or research in general; it’s another 
process.’

 ▼ ‘Sustainable development and development of solu-
tions to problems caused by climate change (sup-
porting scientific and public understanding and 
providing evidence for climate adaptation).’

SWECLIM made a sound contribution to a ‘good liv-
ing environment’ by, for example, reducing the risk of 
damage to flora and fauna, human beings and the built 
environment. More concretely, the programme con-
tributed evidence on climate issues relevant to deci-
sion-making and policy processes. Knowledge of cli-
mate change and its impact on society will, it is hoped, 
contribute to better planning of cities and dams, as well 
as development of environmental strategies. This may, 
for example, help to reduce risks of damage caused by 
storms. Greater understanding of the impact of climate 
changes on forestry and agriculture in the Baltic Sea 
Region was also mentioned.

As for its contribution to Sweden’s environmental 
objectives, the programme entailed progress towards 
a Reduced Climate Impact, above all:

 ▼ ‘Of course, SWECLIM as such had no direct impact 
on emissions, even in Sweden, but the public 
awareness it created may have done.’

Another comment, however, stated that climate mod-
elling and scenarios had contributed to climate im-
pact studies in several fields, including those relating 
to other environmental objectives. Some respondents 
were of the opinion that the programme had helped 
Sweden to achieve Clean Air, A Protective Ozone Layer, 
A Magnificent Mountain Landscape, A Good Built Envi-
ronment and A Rich Diversity of Plant and Animal Life.

6.4.2 Development of strong research environ-
ments of the highest international class

In particular, the programme contributed to greater 
competitiveness for Sweden as a research nation. Pub-
lications, including articles and theses, were produced 
and the programme led to the establishment of new re-
search environments.

New research projects have also been developed. 
Here, one comment emphasised that continued fund-
ing of this research field would not have been possible 
without the initial funding from Mistra. Another re-
spondent commented that:

 ▼ ‘The results of the research investment have proved 
to be long-term, viable and capable of further 
development.’

Funding for the new projects has come from the EU 
and Swedish funders, such as the Swedish Research 
Council and Formas. The results have also been fur-
ther developed in a new Mistra programme, the Swed-
ish Research Programme on Climate, Impacts and Ad-
aptation (Mistra- SWECIA), and several programmes fi-
nanced by SMHI, the Swedish Electrical Utilities’ R&D 
Company (Elforsk) and others. Among the most prom-
inent recipients of new research funding are the Ross-
by Centre, Mistra-SWECIA and the Bert Bolin Centre.

Regarding continued research the non-commercial 
spin-off, the Rossby Centre at SMHI is important since 
it has provided a new research environment where col-
laboration between, for example, climate researchers 
and hydrologists is under way.

Education has not been directly influenced by the 
programme, and here one criticism is that this could 
have been developed more. Indirectly, however, the 
programme has promoted development of courses in 
climate modelling at Stockholm University and also 
fostered the postgraduate training associated with the 
Bert Bolin Centre.

The programme has also been important in further-
ing development, in terms of careers and skills, of the 
participating researchers:

 ▼ ‘I wouldn’t have called myself a “climate research-
er” automatically before, even if I was one. But 

Mistra prograMMe report: SwedISh regIonal clIMate  ModellIng (SweclIM) • 39



SWECLIM provided me with a network that I didn’t 
have before. As part of the management I also 
learnt a lot (scientifically) I hadn’t known before. I 
was on the map of Swedish climate research.’

6.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

The web-based resource at SMHI’s Rossby Centre, 
open to all for accessing and processing data for vari-
ous climate scenarios, was described as a conceivable 
‘product’ that had been developed, launched and pro-
vided free of charge to users. Respondents also stated 
that the regional climate scenarios and climate adapta-
tion analyses could be seen as services that county ad-
ministrative boards, municipalities and the power in-
dustry could use and, as such, might be considered ‘in-
dustrial applications’.

6.5 Mode of organisation 
and operation
Some of the respondents stated that they had also been 
in contact with three completed Mistra programmes 
(ASTA, Heureka and SUFOR), as well as two ongoing 
Mistra programmes, Future Forests and Mistra-SWE-
CIA.

6.5.1 Programme management

As in many other programmes, the management level 
agreed that the mode of organisation contributed posi-
tively to the implementation of the programme, but the 
programme participants were somewhat more nega-
tive. However, the following comment emphasised the 
need for a fairly strong programme management.

 ▼ ‘…without an executive committee with external 
members in majority and a decisive Chair would 
have implied academic wrangling. The combina-
tion of strong academic connections and a profes-
sional executive board that demanded results was 
optimal.’

6.5.2 Mistra’s role

The Mistra decided to fund the programme on the 
basis of evaluations conducted in 1996. Funding was 
also approved in 1999 after the positive evaluation but 
demands for financial support from industry were ex-
pressed. The international review panel stated that 
the programme was of an excellent standard and the 
programme needed to be continued to derive full ben-
efit from the money invested in the first phase. In the 
approval of the programme proposal, it was stressed 
that this was the last phase of the programme and that, 
thereafter, authorities and the private sector would 

develop the programme results further. Increasing col-
laboration with other countries was also recommend-
ed. In the second phase, the modelling and regional cli-
mate scenarios were to be developed further. The users 
of climate scenarios were expected to be power produc-
ers and companies in the forest industry, in particular, 
but the programme could also be useful for climate pol-
icy negotiations, adaptation strategies and increase of 
awareness among the public.

Mistra has played a role in the management of the 
programme. It is mentioned that this management has 
not been consistent in terms of requirements and in-
structions. But the overall impression is that the man-
agement has been explicit and has functioned well.

 ▼ ‘Mistra’s approach towards the executive commit-
tee has, above all, been to discuss the performance 
of the evaluations. Mistra also helped to solve a 
conflict with a research group.’

The following comments do, indeed, stress the impor-
tance of Mistra’s way of managing the programme.

 ▼ ‘Generally, I am of the opinion that you get better 
results with less management of the research; but 
Mistra is an example of the opposite.’

 ▼ ‘The fact that Mistra steered the programme in the 
direction of benefits to society and the early inclu-
sion of the users in the programme have been very 
important. These aspects made it possible to avoid 
academisation.’

Long-term funding was considered to have been im-
portant for implementation of the programme. Howev-
er, the comments showed that respondents found it dif-
ficult to single out one aspect of Mistra’s added value:

 ▼ ‘It’s difficult to choose just one. The scope, manage-
ment and prerequisite for an interdisciplinary ap-
proach and user involvement are also very 
important.’

 ▼ ‘The long duration of the funding alone wouldn’t 
have been enough. But it meant that SMHI was able 
to risk starting a new department that became the 
hub and an engine for the activities.’

The research would not have been performed without 
Mistra:

 ▼ ‘I think the Rossby Centre wouldn’t have been es-
tablished without Mistra’s contribution. This Cen-
tre has been very important for Swedish climate re-
search, and I’m sure it wouldn’t have been possible 
to get the funding for it from any other of the re-
search funders.’

 ▼ ‘The need was enormous and no one had been re-
sponsible before. What’s more, the need was partly 
connected with investments in infrastructure, both 
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practical and skills-related, this would never have 
been possible to establish with the research coun-
cils’ support. The size of the investments and their 
lasting nature were absolute necessities. I tried — 
in comparison — to establish a similar centre at 
Stockholm University, based on framework funding 
from the Swedish Research Council, but it just 
wasn’t possible.’

However, the following comment reveals that the de-
velopment may also have received contributions from 
other stakeholders.

 ▼ ‘I look at this from the climate science perspective, 
and I’m very impressed by how this has developed 
in Sweden since the programme was started. Of 
course, while triggered by SWECLIM, this progress 
may have had other contributors.’

6.5.3 Interdisciplinary work

The programme management did not consider that 
the interdisciplinary approach had played a very sig-
nificant part in implementation of the programme. 
However, the executive committee members and pro-
gramme participants perceived this aspect as very im-
portant. The interdisciplinary approach did not bring 
about stronger ties among researchers from different 
disciplines, but it contributed to the development of 
new research questions:

 ▼ ‘The interdisciplinarity in this context is mainly a 
matter of the connections between hydrology and 
hydroscience, oceanography and meteorology, and 
to some extent atmospheric chemistry, biogeo-
chemistry and environmental sciences in general.’

6.5.4 User involvement

User involvement was important for implementation 
of the programme and strengthened connections be-
tween researchers and decision-makers in the private 
and public sectors. The hydropower companies and in-
stitutions engaged in spatial planning and risk analyses 
were said to be the primary users of the programme re-
sults:

 ▼ ‘SWECLIM’s executive board consisted mainly of 
“user” representatives, and this was crucially im-
portant for the programme. There was less direct 
working contact with the users, however, than we 
had wished for. The contacts with the decision-
makers have been with regional and national au-
thorities. However, with one major exception, that 
is the hydropower industry.’

6.6 Development and 
recommendations
6.6.1 Participants’ overall  
satisfaction with the programme

The respondents express a great satisfaction regarding 
the implementation of the programme.

 ▼ ‘Sweden gained a climate modelling centre of top 
international class. The users got access to climate 
data and we researchers have also learnt more 
(and are still learning!) about how to communicate 
with users and what type of data the users need.’

6.6.2 Lessons learnt and  
recommendations to Mistra

The comments show that Mistra seems to fill a gap in 
the Swedish research-funding scene:

 ▼ ‘I think Mistra’s research funding is a good, and 
necessary, complement to more “traditional” re-
search funding ( from, for example, the Swedish Re-
search Council, the Swedish National Space Board 
or Formas). Above all, SWECLIM was about estab-
lishing a long-term development of climate re-
search and climate modelling in Sweden. This type 
of work takes time and doesn’t provide fast results, 
publications and impact. But the long-term effects, 
results, publications etc. are now, much later, in ev-
idence and are of high quality. Mistra’s mid-term 
evaluation showed that the project was good and 
important. I think this contributed greatly to steer-
ing the programme in the right direction.’

Recommendations for the future are ample funding 
and long-termism:

 ▼ ‘Don’t underfund and be patient in terms of 
achievement of objectives. Some things take time!’

 ▼ ‘Combine professional management with academic 
excellence. But excellent scientific leaders are not 
necessarily good administrators. An excellent sci-
entific management is necessary, but a manage-
ment group may sometimes need an independent 
management board as a scapegoat: some time, 
someone has to make the unpopular decisions, 
which may be devastating for the cohesion of the 
scientific steering group.’

6.7 Concluding comments
SWECLIM has successfully developed a new field of re-
search in Sweden, modelling of climate change that has 
been of direct relevance to practitioners. The funding 
appears to have been prompted by the demand for 
modelling data related to climate change. This research 
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field was described as new, but researchers with the 
right skills managed to develop their knowledge and 
their expertise further, which enabled the research en-
vironment to be consolidated in a new research centre.
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7.1 General information

Programme 
Period

 ► 1996–2004 (two phases)

main contractor 
and Programme 
host

 ► Lund University, 1996–2000

 ► Swedish University of Agricultural 
Science (SLU) Alnarp, 2000–
2004

Funding  
disbursed,  
seK million

Mistra 108.0m

 ► 1996–2000 54.0m

 ► 2001–2004 54.0m

 ► Contributed by  
the business sector 10.0m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► Swedish University of 
Agricultural Sciences 
(SLU) 35.4m

 ► University of 
Gothenburg 1.5m

Research institute

 ► IVL Swedish 
Environmental 
Research Institute 1.4m

Programme 
director

 ► Bengt Nihlgård, Lund University 
1996–2000

 ► Ola Sallnäs, SLU, 2001–2004

executive 
committee  
chair

 ► Hans Ekelund, Swedish Forest 
Agency, 1996–1999

 ► Sven Sjunnesson, The Federation 
of Swedish Family Forest Owners, 
1999–2004

7.2 Main results and impact
After a turbulent start and a strong focus on soil-relat-
ed issues, SUFOR was implemented. Its main results 
and impact, in our assessment, were:

 ► A focus on such issues as biodiversity, water and 
nutrient balances in forest management.

 ► Use of the FORSAFE model to simulate trees and 
vegetation changes.

 ► Discussions and analysis of the concept of sustaina-
bility in forestry, and also forest owners’ risk man-
agement, which was novel.

7.3 Background
Mistra received a number of applications for plan-
ning grants, dealing with various forest issues. After 
a screening process, two applications — one from the 
north of Sweden and one from the south — were award-
ed grants to investigate sustainable forestry. After a 
consultation was carried out with potential users and a 
scientific review, the proposal from the south (SUFOR) 
was selected for further funding. Mistra seeked to pro-
mote collaboration and a result of this was Lund Uni-
versity and SLU being brought together in the research 
programme. The final programme, however, was scaled 
down from the initial targets of SEK 25 million a year 
for 10 years.

In the mid-1990s a new Swedish Forestry Act had 
been passed, and the discussion on sustainability was 
something new. In this respect, SUFOR was well timed.

Owing to evaluations made after Phase 1, Mistra had 
some reservations about funding Phase 2. It had con-
cerns about deliverables being unclear, overlapping 
and not measurable. Mistra also demanded contribu-
tions amounting to SEK 8 million from industrial and 
other stakeholders to enable Mistra to proceed with 
the Phase 2 funding.

7.3.1 What was the challenge?

At the time, forest management was profitable and ef-
ficient. However, it was criticised for disregarding the 

7 Sustainable Forestry in  
Southern Sweden (SUFOR)*

* This is one of the programmes, which have been investigated further 
in this evaluation.
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importance of biodiversity and failing to ensure regen-
eration.

Sustainable forest management must be economi-
cally viable, maintain biodiversity and safeguard pro-
duction from depletion of soil nutrient reserves. It 
must also take into account such values as the social 
and recreational benefits of forest land.

7.3.2 How was the programme 
to contribute to a solution?

The aim of SUFOR was to produce knowledge and doc-
umentation to support decisions concerning more sus-
tainable forest management in the south of Sweden. 
One key perspective in the programme was to show how 
biodiversity, healthy forests and sustainable produc-
tion could be combined with profitability in forestry. 
SUFOR’s ambitions were to transform research results 
into practical silviculture and demonstrate manage-
ment methods that would meet various requirements 
and be acceptable to many different stakeholders.

7.3.3 Who was to benefit from the results?

The main users were the forest industry and its trade 
organisations; central, regional and local authorities 
responsible for forest issues; stakeholders in recrea-
tion, spatial planning and water management; and in-
terest groups working to protect such interests as en-
vironmental and nature conservation and recreation.

7.4 Results and impact 
related to Mistra’s purpose
The programme was by a majority of respondents, per-
ceived to have made substantial contributions to the 
research problems identified. A characteristic of par-
ticipants’ view of SUFOR is that some are rather con-
tent and others dissatisfied. This shows in various as-
pects and also in results and impacts. For example, the 
programme directors and some members of the pro-
gramme board did not agree that it was feasible to im-
plement the programme activities as provided in the 
programme plan. The same applied to SUFOR’s pros-
pects of achieving its objectives:

 ▼ ‘I don’t think the programme reached a stage where 
researchers and industry participated in a smooth 
and constructive dialogue. I also believe that it got 
stuck in the perspectives they had at the beginning 
of the project.’

 ▼ ‘Since the programme initially had an inaccurate 
focus (on soil issues rather than on long- term man-
agement issues), its practical contributions were 
limited.’

Initially, SUFOR leaned quite heavily towards soil is-
sues and had an indistinct division of roles and to some 
extent also of mandates. Consequently, two board 
members resigned and some of the participants were 
left feeling fairly dissatisfied. This probably coloured 
perceptions and views of the programme’s organisa-
tion, as well as of its results and impacts.

Devising models capable of simulating various 
trends in the forest sector was a significant part of the 
programme (one that some perceived as too extensive). 
Phase 1 focused on gaining an enhanced understand-
ing of basic forest issues, such as nutrient balances in 
the soil and trees, and biodiversity. During the second 
phase this knowledge was used to develop mathemati-
cal models. Scientists have devised a series of models 
that calculate mass balances of chemicals in the forest. 
One model can yield predictions for natural regener-
ation of birch stocks; another can calculate the prob-
ability of wind damage in different populations at re-
gional level.

Forestry is constantly changing in various ways. 
SUFOR has contributed to the favourable development 
of this sector by bringing biodiversity and water issues 
into focus and ensuring that they are discussed.

One insight (rather than new knowledge) from 
SUFOR was that long-term nutrient uptake in the soil 
is affected by forestry activities. Today, aspects like rec-
reation and other social factors would have been more 
visible in a programme like SUFOR, users pointed out.

A comment made by various participants was that 
SUFOR confirmed several questions but yielded little 
new knowledge and was weak in terms of synthesising 
existing knowledge.

Results from SUFOR specified not only models de-
veloped for nutrient balance and risk management but 
also the importance of sustainability in users’ forest 
planning:

 ▼ ‘Understanding of the threats to biodiversity in the 
southern Swedish forests.’

 ▼ ‘The most important was probably that we got at 
least a portion of users realising the need for very 
long-term planning and the tree team’s depend-
ence on climate change in forestry.’

 ▼ ‘The importance of natural forests as a source of 
health and wellness.’

 ▼ ‘1) Difficult to assess this, but I think we got a more 
comprehensive picture of acidification issues. 2) 
The project developed a range of advanced soil 
models that were then used in other research 
programmes.’

 ▼ ‘The long-term perspective on opportunities to de-
velop sustainable forestry in the southern Swedish 
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forest ecosystem, with a balance between produc-
tion and environmental issues.’

 ▼ ‘Significant advances in knowledge of forest trends 
to date, the preservation of forest biodiversity, and 
soil chemistry in forest land.’

 ▼ ‘1) New types of mechanistic and dynamic forecast-
ing models for growth and forest production linked 
to biogeochemistry. 2) Capacity to predict biodiver-
sity with field-validated dynamic models, taking 
into account changing climate, pollution and man-
agement. Experience was provided in ASTA, but to-
tally ignored in Future Forests.’

 ▼ ‘Today, soil issues are not relevant any more. We 
have noted that forestry works well in southern 
Sweden. The results were meagre in relation to the 
input.’

SUFOR’s impact can be traced to PhD students now 
working in government agencies etc., who have 
brought with them knowledge and perspectives from 
SUFOR. Although some users did not consider the re-
sults to be what they had anticipated from Phase 1, 
there are also signs of users, both public and private, 
using results from the programme. Contacts between 
users and researchers seem to have been maintained 
to some extent as well.

Another part of SUFOR was risk management. This 
was not an extensive part of the programme but has 
nevertheless had great impact owing the ‘Gudrun’ 
storm in 2005, which devastated large areas of for-
ests in the south of Sweden. Users pointed to the per-
sistence of this awareness and preparedness in forest 
management to this day.

According to our sources, the Swedish state-owned 
forest company Sveaskog has made a strong commit-
ment to biodiversity protection by deciding to use 
20% of the company’s land for biodiversity protection, 
with reference to SUFOR’s research. The landscaping 
department at Skåne County Administrative Board, 
moreover, has used figures produced during the pro-
gramme.

Other impacts referred to by participants were a 
comprehensive view of forestry and use of forests, and 
questions leading to new research. Respondents and 
interviewees stressed:

 ▼ ‘A more nuanced discussion of the balance between 
the various components of the concept of “sustain-
able forestry”.’

 ▼ ‘FORSAFE is currently used in many countries to 
simulate tree and vegetation changes in times of 
change.’

 ▼ ‘Maintenance models to take into account their so-
cial values.’

 ▼ ‘Primarily for research: new knowledge and new 
methods. In practice, limited impact.’

 ▼ ‘Enhanced research network training of new re-
searchers, strengthening the links between re-
search and practice, and a more comprehensive 
view of forest ecosystem functions.’

 ▼ ‘Information to land users on how to preserve bio-
diversity cost-effectively.’

 ▼ ‘1) Management and awareness on the part of 
small forest owners in large areas in southern Swe-
den. 2) Better documentation and tools for LRTAP 
[Long-Range Transboundary Air Pollution] work 
and the Convention on Biodiversity. 3) Created a 
new generation of integrated ecosystem models 
that has given Sweden international recognition in 
the field (and a tremendous international edge).’

7.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

National environmental objectives to which SUFOR 
has contributed are Clean Air, Zero Eutrophication, 
Sustainable Forests and A Rich Diversity of Plant and 
Animal Life. The users evaluation assessed after Phase 
1 the potential to contribute to resolving “a number of 
environmental problems” to be great, although various 
problems were identified as well. In retrospect, some 
members of the programme board and some research-
ers, in particular, do not view SUFOR as having been 
important for solving important environmental prob-
lems and achieving environmentally sound develop-
ment of society. Their view of whether SUFOR contrib-
uted to substantial progress in the research field con-
cerned is similarly negative.

There seems to have been a lively discussion on sus-
tainability and where, within this concept, SUFOR’s 
focus should lie. In the view of many respondents, 
SUFOR has contributed to a good living environment. 
Their definitions included the following:

 ▼ ‘A “good living environment” was considered as a 
concept that may be interpreted as “living in a sus-
tainable society”.’

 ▼ ‘Good living through more diversified forestry.’

Based on such definitions, SUFOR was said to have con-
tributed in various ways:

 ▼ ‘The programme worked hard to focus on the 
trade-offs between the different aspects of sustain-
ability, such as how much timber production is lost 
if conservation is given greater weight in forestry. 
This has clarified the balancing act required and 
improved the prospects of balanced policy deci-
sions being taken.’
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 ▼ ‘More mixing of tree species, more foliage in warm-
er climates, control of land and water permits…’

 ▼ ‘Information on how biodiversity should be main-
tained cost-effectively, provided through seminars, 
excursions and books.’

 ▼ ‘Improved soil conservation.’

7.4.2 Development of strong research environ-
ments of the highest international class

Researchers and users criticising SUFOR of being more 
occupied with traditional production research than 
forward-looking and visionary. The initial focus on fo-
liage and mixed forest species gave way to an emphasis 
on soil issues and conifers (spruce and pine).

Views among programme management and re-
searchers were divided about whether and how SUFOR 
had contributed to development of existing research 
environments. The majority did not agree at all that 
SUFOR had contributed to the establishment of com-
pletely new research environments.

The programme was thought to have contributed 
to some extent to the development of contacts among 
researchers belonging to different disciplines. On the 
other hand, according to some respondents, it made 
no contribution at all to contacts between researchers 
oriented t owards basic research and those oriented to-
wards applied research within the same discipline.

In total, some 70 scientists and graduate students 
participated in SUFOR. Fifteen doctoral theses were 
produced and 180 scientifically reviewed articles were 
published.

New research projects derived from the programme 
have been mainly in new Mistra projects: Heureka, in 
which the SUFOR models were incorporated, and the 
ongoing Future Forests. Respondents also mention 
smaller projects funded by the Swedish Environmental 
Protection Agency.

Respondents mentioned results from SUFOR being 
used in education, such as a textbook of biodiversi-
ty conservation. However, there are no examples of 
courses derived from SUFOR as far as we are aware.

In summary, some of the respondents viewed SUFOR 
as having promoted development of strong research 
environments. According to the programme manage-
ment and board members, on the other hand, SUFOR 
had not contributed much at all.

7.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

Scope for industrial application has not been utilised in 
the programme either. Nor did respondents and inter-
viewees perceive that SUFOR had affected Sweden’s 
competitiveness. As one interviewee expressed it:

 ▼ ‘In SUFOR, there was forestry but little forest sec-
tor. Industry-related questions were not visible in 
the programme.’

Demonstrators have been developed in the programme. 
Examples are the FORESAFE model. Certain demon-
strator areas in forests are also stated to be still viable.

One commercial spin-off — a company making lime 
and ash tree manure — seems to have been established:

Information was provided about a consultancy ser-
vice on forest management that had been launched 
on the market. Processes launched were, according to 
the respondents: ‘Sustainable forest management’ and 
‘modelling of various forest-related processes’.

7.5 Mode of organisation 
and operation
Many of SUFOR’s participants are or have been in-
volved in other Mistra-funded programmes: ASTA (re-
searchers and users), COLDREM (member of the board 
and users), FOOD 21 (researchers), HagmarksMISTRA 
(users), Heureka (member of the board and users), 
LUSTRA (users), SWECLIM (researchers), Future For-
ests (researchers, member of the board and users) and 
Mistra-SWECIA (researchers and users).

During SUFOR there were also researcher exchanges 
with Argentina and Poland. For various reasons, how-
ever, the gains were meagre.

The majority of respondents and interviewees 
agreed that long-term funding from Mistra was a pre-
requisite for the implementation of the programme 
and that crossing disciplinary boundaries was an es-
sential way of approaching the programme’s research 
questions.

The performance assessment pointed to SUFOR’s 
lack of comprehensive synthesis of existing knowledge 
and a more thorough survey of the needs of users. If 
more effort and time had been spent on this, a proba-
ble higher degree of cooperation would have been pos-
sible as well as more complete solutions to the prob-
lems addressed.

7.5.1 Programme management

A majority of the responding researchers and some 
board members disagreed with the statement that 
the programme organisation, with its main contrac-
tor, programme management and board, helped to im-
prove implementation.

While SLU was perceived as the self-evident main 
contractor, Lund University had drawn up the pro-
gramme plan and provided the programme director. 
According to the interviewees’ accounts, much rival-
ry and a ‘tug-of-war’ went on between the two univer-
sities. This was also evident among the researchers, 
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who displayed scepticism of the programme manage-
ment. The relationship eventually calmed down and 
improved, but some friction persisted among the re-
searchers, and between the researchers and the pro-
gramme board assembled by Mistra.

The board wished to decide on the actual implemen-
tation. In SUFOR, however, research began before the 
board was up and running. Board members were disap-
pointed when they realised their inability to influence 
ongoing activities:

 ▼ ‘‘The Board’s mandate was unclear in the case of 
SUFOR. This was manifested in the board thinking 
that, since they held the purse-strings, they were in 
charge of which projects to start. The researchers 
perceived that they had three to four years’ fund-
ing. There’s no right or wrong, but it should have 
been clear.’

 ▼ ‘‘[The board’s role and situation were] perhaps the 
most explicit problems in SUFOR.’

SUFOR’s board was one of the largest boards in the Mis-
tra programmes of the time. After two years there was 
a change of Chair owing to serious illness. Members of 
the board perceived the work as turbulent for a long 
time. The board included important industry repre-
sentatives, and this was perceived as positive by subse-
quent management.

 ▼ ‘The board wanted to have more synthesis re-
search, providing tangible results for forestry. 
Modelling work was far too extensive in the pro-
gramme and never gave the result the board 
wanted.’

A conflict between the programme manager and the 
board arose when there were financial cutbacks at Lund 
University. This resulted in new appointments of the 
main contractor and programme manager, both from 
the Swedish University of Agricultural Sciences (SLU).

One improvement due to switching to SLU was a tra-
dition of working and communicating with users. The 
financial administration was, however, just as poor as it 
had been at Lund University. This resulted in the board 
employing a financial controller of their own.

Difficulties in collaboration of various kinds are evi-
dent in comments from respondents and interviewees:

 ▼ ‘… in this case the wrong main contractor had been 
chosen, which meant that the programme had a 
significantly wrong direction and focus. Added to 
this is the fact that we had the wrong programme 
manager from the start and had to change halfway 
through (?). Both these factors show how important 
it is to get it right from the start. A contributing 
factor was that when the programme board was 
added the above factors already existed.’

 ▼ ‘Some business representatives on the programme 
board prevented innovative research. It adopted a 
traditional approach to forestry research, so re-
search on mixed forest was stopped.

 ▼ ‘The programme never worked really well with the 
users. The programme management did not fully 
understand the Board’s role.’

 ▼ ‘It was difficult to bring together different cultures 
among us who worked on the project. Failure to ad-
dress these difficulties made us inefficient and 
caused me finally to choose to drop out of the 
project.’

7.5.2 Mistra’s role

Respondents were dissatisfied with Mistra’s manage-
ment of the programme. According to a majority of re-
searchers, it did not contribute to better implementa-
tion of the programme.

The majority of respondents and interviewees 
agreed that research had been conducted without Mis-
tra’s funding, perhaps on a smaller scale:

 ▼ ‘Forest production research, yes; diversity re-
search, no.’

Although the programme management appreciated 
the contact with Mistra (which, for example, offered 
meetings with other programme managers etc.), there 
was irritation about Mistra’s management being very 
detailed and a perception that the Mistra officer had 
‘changed his mind during the programme’.

Mistra’s added value was regarded by the research-
ers as mainly relating to the long duration and broad 
scope of funding. Others cited the programme manage-
ment and organisation, and many pointed to the com-
bination of several aspects.

Except for a few, most respondents would have liked 
less far-reaching management from Mistra. Opinions 
about Mistra’s management differed, as comments like 
the following show:

 ▼ ‘The Programme Board should have been set up 
much earlier and participated in the programme’s 
design and direction. After the programme started, 
I think Mistra’s participation and support was of 
great value and of appropriate scope.’

 ▼ ‘SUFOR did not work well, owing to poor initial op-
eration by Mistra and poor programme 
management.’

 ▼ ‘We would have got so much further if we’d had help 
and support from outside to deal with the cultural 
differences rather than, as it was, spending hours 
or days discussing disagreements without getting 
anywhere.’
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7.5.3 Interdisciplinary work

The work in SUFOR was perceived as having been inter-
disciplinary. The participants were not, however, unan-
imous about the outputs of the work.

The interdisciplinary approach does not altogether 
seem to have resulted in new types of research ques-
tion. The approach does not appear to have entailed 
using methods from other disciplines or enriching the 
programme’s own research. Nor does SUFOR seem 
to have succeeded in creating a common analytical 
framework and language, although according to the re-
searchers there was ample access to joint meeting plac-
es within the programme.

Scepticism and difficulties emerge from the com-
ments:

 ▼ ‘SLU (which describes itself as a ‘sector university’) 
had a more applied approach. The two environ-
ments never flowed together. Within the pro-
gramme, greater understanding was created as we 
went along.’

 ▼ ‘One does not achieve interdisciplinarity work by 
putting people from different disciplines in the 
same room.’

 ▼ ‘SUFOR had too many groups and disciplines. Diffi-
cult to implement in practice.’

7.5.4 User involvement

Nature conservation is not perceived in Southern Swe-
den as being as controversial as in the northern parts of 
the country. The North is characterised by large com-
panies (SCA, Stora), as well as small ones. In the South, 
there are many small individual owners.

There were close ties with users in the programme. 
However, the participants had varying opinions about 
the users’ involvement and also, accordingly, about the 
value of engaging them in the programme.

Among most respondent categories, views differ as 
to whether user involvement contributed to the devel-
opment of contacts between researchers and decision-
makers or civil servants in the public sector, or between 
researchers and decision-makers or senior managers 
in the private sector. Similarly, there were diverse opin-
ions about whether user involvement had resulted in 
new types of research question or enriched the pro-
gramme’s own research.

At the same time, some respondents expressed 
the opinion that the forest industry, essentially, has a 
major interest in research. Here, important users were 
forestry companies and forest agencies.

The board pushed for dissemination of the results 
and employed a communicator to reach out to users. 
A large register of users was built up and informa-
tion spread via email. SUFOR became known in for-
estry in the southern regions of Sweden. Users in the 

programme were also informed of the results at con-
ferences and through publications and collaborations. 
They have applied results by, for example, adopting 
new methods, producing demonstrators, developing 
recommendations and creating networks.

Some comments referred to difficulties:

 ▼ ‘There is an obvious lack in forestry: they would 
benefit from involving or employing PhD gradu-
ates. There is inertia in forestry when it comes to 
using research findings; this may be due to their 
previous experience. Forestry involves long-term 
management, and they must be able to announce 
that their results are sustainable. They have suf-
fered badly from previous results that have gone 
wrong.’

 ▼ ‘Perhaps an understanding of how far apart the 
forest industry and academic research are. The 
goal was to cooperate... but mostly both sides tried 
to use the project in a way that allowed them to 
continue as before without starting a REAL 
dialogue.’

7.6 Development and 
lessons learnt
7.6.1 Participants’ overall  
satisfaction with the programme

The participants’ overall satisfaction with SUFOR was 
not uniform. Researchers and members of the board 
had the most negative views, and were concerned about 
both the focus of the programme and its inefficiency:

 ▼ ‘Only soil issues, not maintenance issues and bio-
logical issues.’

 ▼ ‘Innovative interdisciplinary research was unfortu-
nately hindered by the people… who sat in pro-
gramme management in conjunction with a project 
— research that is now, in 2012, in demand: on 
“continuity forestry”, for example.’

 ▼ ‘In its various parts, significant results were pro-
duced. Altogether, the effect wasn’t as great as it 
could have been.’

 ▼ ‘Narrow, better-focused programmes are more effi-
cient in producing papers.’

 ▼ ‘Mistra wants to achieve a different kind of result. 
SUFOR wasn’t terribly effective.’

7.6.2 Lessons learnt and  participants’ 
recommendations to Mistra

Some of the participants’ points and lessons focus 
on a more holistic perspective as well as the need for 
more planning:

48 • Mistra prograMMe report: SuStaInable ForeStry In Southern Sweden (SuFor)



 ▼ ‘The southern structure [ forestry stakeholders] is 
more sprawling. Perhaps more work has to be done 
at the start to make the programme a coherent 
whole.’

 ▼ ‘Broad questions require a systems perspective. 
Otherwise, researchers continue with what they 
have always done.’

 ▼ ‘Interdisciplinary programmes are good, but our 
programme might have been a bit too large to allow 
fully effective implementation. Projects focusing on 
sustainable forestry must be repeated at regular 
intervals. An eight-year period is good, but it 
should be repeated after 10 years as climate 
change, although faster than expected, is still so 
slow that forest owners seem to forget its impor-
tance to the forest.’

 ▼ ‘It was an early Mistra programme and the whole 
thing was extremely loosely planned in the begin-
ning. Input and management from Mistra were un-
clear and the goalposts moved gradually.’

 ▼ ‘… in the early stage the programme board should 
be involved, to get the right programme host and 
the right programme manager I also think SUFOR 
should have had better definitions of the problems 
to be addressed from the start. There was an at-
tempt to solve “every” problem, instead of concen-
trating on, and getting in-depth knowledge of, spe-
cific areas.’

 ▼ ‘Follow-up and implementation efforts should be 
stronger and longer-term.’

 ▼ ‘Great creative freedom, not being too tied to the 
programme, tolerance of innovative approaches. 
Swedish forest industry and business are extremely 
averse to change and conservative. There’s very 
much a “guild mindset” and difficulties in thinking 
outside the box. It’s difficult for the industry to ab-
sorb new knowledge.’

 ▼ ‘The programme manager did not have the skill re-
quired, and was also employed part-time! Such a 
large programme requires full-time leadership 
skills. Leadership is more important than research 
skills.’

7.7 Concluding comments
SUFOR was characterised by a turbulent start and diffi-
culties in accepting both a focus in the programme and 
collaboration — from both sides.

Broad questions require a systems perspective, and 
this is where the added value of interdisciplinary re-
search lies. However, it must be accompanied from 

the start by leadership both in management and in the 
board, with the requisite skills and clear mandate.

SUFOR resulted in an excessively large gap among 
researchers, between researchers and users, and be-
tween the board and rest of the programme. Bridging 
these gaps and genuinely getting down to work for a 
common goal are essential for results. SUFOR does not 
seem to have delivered the results that were expected.

It is important to remember that SUFOR was an 
early Mistra-funded programme. As such, it provided 
input for developing Mistra’s configuration of its pro-
grammes and their management.
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8.1 General information

Programme 
Period

 ► 1996–2004 (two phases)

main contractor 
and Programme 
host

 ► Uppsala University

Funding  
disbursed,  
seK million

Mistra 75.0m

 ► 1996–2000 35.0m

 ► 2001–2004 40.0m

 ► Swedish Energy Agency* 75.0m

Programme 
director

 ► Lennart Malmqvist

executive 
committee  
chair

 ► Dag Sigurd, Director, Swedish 
Industrial Development Fund, 
1994–2004

*FoRMERly ThE SwediSh NatioNal eNergy admiNiStratioN.

8.2 Main results and impact
In our view, Ångström Solar Centre’s main results and 
impact were as follows:

 ► The programme succeeded in combining excellent 
research and technological development, which 
have resulted in company start-ups and market 
launches of new products.

 ► The research has continued in new projects.

8.3 Background
The Ångström Solar Centre (ÅSC) programme had two 
major funders, Mistra and the Swedish Energy Agen-
cy (formerly the Swedish National Energy Admin-
istration). The programme was a result of combin-
ing the ÅSC and ENTER programme proposals. The 
programme was to be implemented in two phases, in 
1996–2000 and 2001–2004, but Phase 2 was extended 
until March 2005 for summing-up and completion of 
the formal part of the work. In Phase 1, the programme 
had participants from Uppsala University, KTH Royal 

Institute of Technology and Stockholm University. 
Phase 2 involved Uppsala University only.

8.3.1 What was the challenge?

The premise of the programme was that every form of 
energy use has some kind of adverse environmental im-
pact due to resource consumption and to emissions of 
greenhouse gases and other substances that cause en-
vironmental and health problems. Long-term forecasts 
for the global energy system also indicated that renew-
able energy sources could gradually replace oil, coal, 
gas and nuclear power over the next 50 years, and the 
potential for solar energy was considered substantial.

8.3.2 How was the programme intended 
to contribute to a solution?

The aim of the programme was to create a stable 
knowledge base that would enable Swedish companies 
to participate in industrial applications of solar-energy 
technology. For this technology to bring about a break-
through in world energy production, the conversion ef-
ficiency of solar cells had to be high and their produc-
tion cost-effective. Swedish research on thin-film tech-
nology had reached a point where such a breakthrough 
was thought to be attainable, and the scientific evalu-
ation confirmed this strategic role of the programme.

Three subprojects were implemented in the pro-
gramme:

1. Thin-film solar cells (CIGS), i.e. thin photovoltaic 
solar cells that produce electricity at a considerably 
lower cost than with the present silicon (Si) tech-
nology. This subproject received some 50% of the 
research funds.

2. Nanostructured solar cells (the NSC group), i.e. wet 
solar cells that generate electricity even in dim sun-
light, which received some 30% of the research 
funds.

3. Smart windows (the SWIN group), i.e. windows 
that modulate heat transfer from sunlight, reduc-
ing air-conditioning requirements in buildings 
with large glass façades, which received some 20% 
of the research funds.

8 Ångström Solar Centre (ÅSC)
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8.3.3 Who was to benefit from the results?

The main users of the programme results were said to 
be energy producers, the construction industry, hous-
ing companies and manufacturers of electricity-de-
pendent equipment and apparatus. Central, regional 
and local authorities responsible for energy and in-
frastructure issues were also expected to use the pro-
gramme results.

8.4 Results and impact 
related to Mistra’s purpose
The respondents stated that the programme had suc-
cessfully implemented all the planned activities and 
achieved its objectives.

The main results of the programme were technologi-
cal development, notably two products (thin- film solar 
cells (CIGS) and ‘smart windows’ (SWIN)), and devel-
opment of electrochromic technology based on coated 
plastic foils for “smart windows”.

The outcomes from solar cells nanostructured 
(NSC) by ÅSC were demonstrator flexible solar cells 
and newly developed methods of measuring solar cells 
— research that has been world-leading.

In addition, the project on smart windows succeed-
ed in developing windows that make air- conditioning 
in buildings more environment-friendly.

Good, strong environments were said to have been 
established, and the programme helped to focus inter-
national attention on the Swedish research and inno-
vation system.

Companies were also founded. One was Solibro, 
which manufactured CIGS thin-film solar cells and 
thus developed products based on the research results. 
However, Solibro was later sold to a German company 
and is today owned by a Chinese company.

The programme has also influenced research and 
education and helped to boost awareness of coopera-
tion between higher education institutions and indus-
try. One relevant comment was:

 ▼ ‘Considering the difficulties of bridging the gap be-
tween industry and higher education institutions, both 
positive and negative lessons should be learnt. A sep-
arate organisation for this should have been created.’

One impact was that of enabling research associat-
ed with all three subprojects to continue in Uppsala. 
Described in the evaluation as world-leading, this re-
search has retained this lead and had an international 
impact. The technology was also made public:

 ▼ ‘The programme put the new solar cell technology 
and smart windows on the map and also aroused 
interest from abroad throughout.’

Industrial development has continued in all three fields.

8.4.1 Good living environment, finding solu-
tions to important environmental problems and 
promoting sustainable development of society

In the programme, a ‘good living environment’ was 
conceived, above all, in terms of technological devel-
opment and, more explicitly, as development of renew-
able electricity production and improved energy effi-
ciency, including smart windows.

The programme’s contribution is that development 
of solar cells will enable use of fossil fuels to be re-
duced. Energy efficiency in the built environment can 
be enhanced by, for example, the prototypes of smart 
windows and solar cells, and other industrial applica-
tions.

 ▼ ‘Solar cells and solar cell research are important 
for the future. Sweden is one of the leaders in nano-
structured solar cells.’

Regarding Sweden’s environmental objectives, the pro-
gramme has contributed to Reduced Climate Impact, 
Clean Air and A Good Built Environment. Some re-
spondents also mentioned A Non-Toxic Environment 
and Natural Acidification Only.

Respondents also commented on the programme’s 
contribution to technological development of solar en-
ergy and the establishment of a company to produce 
solar cells. One comment concluded that for the re-
search to have direct environmental implications, pro-
gression towards product development was needed:

 ▼ ‘The research didn’t directly lead to products. It 
was partly basic research without any direct effects 
on the environment.’

8.4.2 Development of strong research environ-
ments of the highest international class

According to the respondents, the programme in-
volved developing both new and existing research en-
vironments.

The scientific evaluation of the second phase found 
a problem in connection with the ‘third function’ of 
universities (cooperation with society at large being 
considered their third function, after research and 
teaching), especially in terms of commercialisation. 
Here, greater efforts may be needed to tackle struc-
tural problems. However, the increased emphasis on 
commercialisation has not affected scientific quality. 
It was stressed that international cooperation is ham-
pered by intellectual property rights (IPR). The recom-
mendations made were to improve IPR policies; create 
scope for integrating technology-driven programmes 
in universities’ activities and structure; and ensure that 
funders find an optimal balance between applied tech-
nological development and commercialisation when 
projects are implemented in an academic environment. 
The report also predicted that the strong connection 
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between the spin-off companies and Uppsala Univer-
sity would make commercialisation efforts more effi-
cient and sustainable.

Both articles and theses were published. Details 
of the scientific and technical problems encountered 
and results achieved were said to have been published 
in relevant scientific journals. The Phase 2 evalua-
tion stated that the PhD students involved in the pro-
gramme had been prepared for research with an indus-
trial orientation.

New research projects have been funded by the 
Swedish Research Council, the Swedish Research Coun-
cil for Environment, Agricultural Sciences and Spatial 
Planning (Formas), VINNOVA and the Swedish Ener-
gy Agency. Funding from the EU was also mentioned. 
However, the following statement was made:

 ▼ ‘The programme was finalised. New research pro-
jects (Swedish Energy Agency) were not directly re-
lated to the ÅSC.’

Regarding education, the ‘Solar Energy — Systems and 
Technology’ course at Uppsala University was devel-
oped during the programme.

The non-commercial spin-offs established were 
a centre for molecular devices, a thin-film solar cells 
network and a network for smart windows (solar re-
search). However, a permanent ‘Centre for Solar Ener-
gy’, with functions including education and dissemina-
tion of knowledge, as recommended by the user evalu-
ation of 2004, has not materialised. The main reason 
for this recommendation was that the research was 
deemed important if future energy requirements were 
to be met. In a 50-year perspective, long-term strate-
gies for scientific development and use are needed.

The PhD students were said to have produced good 
theses and also developed an industrial way of think-
ing. This meant that their view on research was broad-
ened. Concerns were expressed in the user evaluation 
of 2004 that the principles of an academic career might 
be affected since company contacts take time, which 
means that the students’ time for writing articles is lim-
ited. However, the respondents claimed that the pro-
gramme had nonetheless yielded articles published in 
international scientific journals.

8.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

In the second phase, according to the scientific evalua-
tion of 2000, the scientific platform and activities were 
excellent, highly competitive and productive, and posi-
tioned at the international research frontier. The pro-
gramme resulted in demonstrations on varying scales, 
feasibility studies and proofs of concept. However, 
the commercialisation objective was considered high-
ly risky. In the second phase, upscaling, production of 

prototypes and spin-off commercialisation became 
feasible. It was stressed that the programme needed to 
consider the stage at which commercialisation stake-
holders should start paying costs of staff, for example.

The programme gave rise to a number of patents; 
there were, for instance, four or five in the thin- film 
solar-cell projects and two for plastic solar cells. Con-
cerning patents, some difficulties were mentioned:

 ▼ ‘Applying for patents is complicated, since the 
higher education institutions cannot apply, but to 
perform commercially this is important.’

 ▼ ‘It’s important to be able to finance patents, but 
bureaucratically difficult since the university could 
not pay.’

This dilemma was also stated in the 2000 evaluation: 
lessons learnt from the project included the impor-
tance of having a good process and understanding the 
role of ‘teacher exemption5’ in the handling of patents. 
The user evaluation of 2004 stressed that all patents 
should preferably belong to the same stakeholder and 
that it would have been better if this had been agreed 
before the 0programme started.

Several demonstrators, such as solar cells, smart 
windows and flexible solar-cell modules, were also de-
veloped.

As for commercial spin-offs, two companies still 
exist today: Solibro AB (CIGS thin-film solar cells) and 
ChromoGenics AB (SWIN). Solibro was sold to a German 
company but in 2012 the parent company went bank-
rupt and a Chinese company purchased the company, 
so Solibro is still in business and has some 30 employ-
ees, while ChromoGenics had 13 employees in 2011.

The tension between research and commercialisa-
tion is evident in the following comment:

 ▼ ‘A spin-off company was founded. We had some 
doubts about this in the programme management, 
but could focus more on going ahead after the pro-
gramme ended.’

The programme report stated that the NSC subproject 
had been selected as a scientific partner to BASF Lud-
wigshafen.

Some subprojects also succeeded in commercialis-
ing products, and many of the ‘sister projects’ also de-
veloped commercial activities, for instance regarding 
thin-film solar cells. One comment emphasised that 
product development takes time:

 ▼ ‘The first smart windows were installed in buildings 
in 2012, but that was long after the project ended.’

5 Teachers, researchers and doctoral students in Sweden and at 
Swedish universities own the rights to their own patentable inven-
tions even if these are created during working hours. However, teach-
ers, researchers and doctoral students may agree to waive this right, 
and sometimes assign it to the funders of their research.
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The final report stated that the two funders of the pro-
gramme, Mistra and the Swedish Energy Agency, had 
expected good research to be conducted and the results 
to be handed over to an industrial partner for further 
commercialisation. This was seen as a prerequisite for 
ensuring that the products could help to steer society 
towards renewable energy, with solar energy as a spe-
cific focus. Examples of the commercialisation pro-
cesses mentioned were development of smart windows 
process technology and nanotechnology in production 
processes as well. In this context, there was said to be 
disappointment that the commercialisation activities 
mainly took part in Germany.

The final report states, moreover, that the objec-
tives of performing good research while simultane-
ously achieving proven commercial results are hard to 
achieve:

 ▼ ‘‘One lesson learnt from the work to transfer aca-
demic research work to the world outside academia 
is, early on, to compile a pack with answers to all 
the questions financial investors pose. Topics that 
should be covered by these questions and credibili-
ty criteria include, for example, control of intellec-
tual property rights and inventors’ preparedness 
to take personal risks and, after some years, to fol-
low the project into an insecure future. A well 
thought-out and carefully developed business plan 
that describes the potential market and how to 
enter it is also an absolute necessity to generate 
enough credibility outside universities.’

8.5 Mode of organisation 
and operation
The respondents had no connections with other Mis-
tra programmes.

8.5.1 Programme management

Regarding the programme management, the respond-
ents had varying opinions on whether the mode of or-
ganisation had contributed positively to the implemen-
tation: some fully agreed, while others disagreed. One 
comment stated that the management had the result of 
giving the researchers split loyalties:

 ▼ ‘Owing to the management, the programme ended 
up as a competition among the research groups. 
We didn’t feel confident that our participation was 
guaranteed and would be funded in the long term. 
The collaboration attempts didn’t result in the de-
sired synergy effects.’

8.5.2 Mistra’s role

Mistra and the Swedish Energy Agency were funders 
and participated as observers in the executive 

committee, but the respondents did not perceive Mis-
tra as responsible for the programme management. 
The dialogue with Mistra was said to have been pos-
itive and beneficial. Mistra was highly appreciated as 
organisation and the staff posed relevant, sound ques-
tions and provided support for implementation.

However, one criticism is that it would have been 
better to have a longer period for reporting on pro-
gramme progress than the annual reporting procedure 
allowed. The evaluations that were performed every 
two years should preferably have been performed every 
five. But one comment emphasised that it is good to im-
pose requirements, since results are not achieved oth-
erwise. Another comment was, however, that the com-
mercialisation requirement came too early.

Long-term funding was considered important for 
implementation of the programme and respondents 
mentioned that programmes like this need this kind 
of perspective, i.e. a minimum of eight years’ funding. 
These kinds of funding opportunities were also said to 
be rare. Another comment is:

 ▼ ‘Of course, length and scope are important, and 
Mistra and the Swedish Energy Agency discussed 
these aspects a great deal.’

The funding is considered to have been essential for 
performing the research.

8.5.3 Interdisciplinary work

The respondents approved of the interdisciplinary ap-
proach applied in the programme and said that this 
brought about contacts among researchers from differ-
ent disciplines, as well as practically and theoretically 
oriented researchers belonging to the same discipline. 
The 2000 user evaluation described the programme as 
located at the interface between chemistry, physics and 
biology. It also led to new research questions being for-
mulated and researchers applying methods from other 
disciplines. However, no common analytical language 
or framework was devised in the programme. Activities 
said to integrate the programme were the joint work-
shops, seminars and conferences held. One respondent 
also stated that all the projects were located in Uppsala, 
which offered opportunities for contacts. But this was 
contradicted by another comment saying that although 
contacts were made, few synergy effects were created.

Another comment was:

 ▼ ‘Technological development took place and new 
joint ventures were created, resulting in world-
leading research.’

8.5.4 User involvement

Most of the respondents stated that user involvement 
had been important for implementation of the pro-
gramme. In terms of user involvement, the programme 
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tried to draw a distinction between academic and in-
dustrial work. User involvement meant increased con-
tact between researchers and decision-makers in the 
private sector. One comment it showed that there was 
disagreement concerning the kind of development 
public funders should finance. Developing a prod-
uct was said to be a commercial task and should be fi-
nanced by industry.

8.6 Development and 
lessons learnt
8.6.1 Participants’ overall  
satisfaction with the programme

In general, the respondents were very satisfied with the 
implementation and results of the programme. The key 
persons still get on well with one another. The patent-
ing and commercialisation have been rather success-
ful, progress in basic research was also said to be good. 
However, some critical remarks were made:

 ▼ ‘If the objective was industrial, it wasn’t especially 
successful. But in terms of training researchers it 
was successful. Swedish industry was offered op-
portunities but didn’t use them, except regarding 
smart windows.’

 ▼ ‘One lesson learnt is that cooperation between in-
dustry and researchers is difficult.’

8.6.2 Lessons learnt and  
recommendations to Mistra

Recommendations made to Mistra by the respondents 
addressed the fact that funding is crucial, but that re-
quirements must be clearly specified. Based on experi-
ence of implementing the programme, it was empha-
sised that long-term funding without undue realloca-
tions in the programme was important to encourage 
incentives for cooperation, instead of stimulating com-
petition in the programme. According to another com-
ment, active collaboration must be a requirement.

The unfavourable experience of conflicts about pat-
ents and IPR (intellectual property rights) in the ÅSC 
programme was reflected in the respondents’ com-
ments. Patents and IPR issues should, it was thought, 
have been settled before the programme started.

One comment also expressed the view that the pro-
gramme director was a key person and it was impor-
tant to gain the participants’ and researchers’ support 
for the objectives. The role of the executive committee, 
it was thought, should be smaller.

8.7 Concluding comments
The programme established an in-depth knowledge 
base in this research field in Sweden. It was successful 

in developing knowledge that could be applied to prod-
uct development, and the resulting products — at least 
from some projects — have indeed been commercial-
ised. These products enable solar energy to be used and 
will therefore, in the long run, help to reduce consump-
tion of fossil fuels. However, the programme showed 
that this journey takes time.

Regarding its organisation and mode of operation, 
the programme evidently had some difficulties in, for 
example, managing property rights and patents. These 
difficulties may be related to the fact that, in the Mistra 
programme portfolio, the programme was a forerun-
ner in industrial application and commercialisation. 
Some of the comments also reveal that there appears 
to have been competition in the programme regarding 
funding, and that this hampered collaboration and de-
velopment of synergies.

8.8 References
Assessment of ÅSC Solar II, 2004.‘Environment-

Friendly Nanotechnology for Renewable Energy 
(ENTER) and the Ångström Initiative: Strategic Re-
search on Solar Energy’. Report by the Scientific 
Review Panel, February 1996.‘Environment-Friend-
ly Nanotechnology for Renewable Energy (ENTER)’ 
and ‘the Ångström Initiative: Strategic Research on 
Solar Energy’. Summary of consultation respons-
es from specialist public agencies, industrial com-
panies and other organisations, 28 February 1996. 
Based on consultation responses from the Swedish 
National Testing and Research Institute, the Swed-
ish Natural Science Research Council, NESTE Ad-
vanced Power Systems, NCC, the Swedish Coun-
cil for Building Research, the Swedish Chemicals 
Agency, Skanska, the Swedish Agency for Economic 
and Regional Growth (NUTEK), Elforsk (the Swed-
ish Electrical Utilities’ R&D Company), the engi-
neering company ABB and the Swedish Council for 
Research in Technology (Teknikvetenskapliga For-
skningsrådet, TFR).

Mistra Board decisions of 18–19 March 1996, 25 Sep-
tember 2000, 30 September 2002 and 26–29 Sep-
tember 2004.

Ångström Solar Centre (ÅSC). Assessment by the Sci-
entific Review Panel, 3–6 September 2000.

Ångström Solar Centre, 1996–2004. Final Report.

Ångström Solar Centre (ÅSC). Performance Assess-
ment ahead of decision on Phase 2 of the pro-
gramme, 28 August 2000.

Ångström Solar Centre (ÅSC), Performance Assess-
ment focusing on organisation of the programme, 
29 October 2004.

54 • Mistra prograMMe report: ÅngStröM Solar centre (ÅSc)



9.1 General information

Programme 
Period

 ► 1996–1997 planning phase

 ► 1998–2005 (two phases)

main contractor 
and Programme 
host

 ► Linköping University, 1996–2001

 ► University of Gothenburg,  
2002–2005

Funding  
disbursed,  
seK million

Mistra 68.5m

 ► 1996–1998 7.0m

 ► 1998–2001 31.5m

 ► 2001–2005 30.1m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► University of 
Gothenburg 17.0m

 ► KTH Royal Institute of 
Technology 4.6m

 ► Lund University 6.8m

 ► Swedish University of 
Agricultural Sciences 
(SLU) 13.3m

 ► Uppsala University 2.3m

Public stakeholders

 ► Swedish Board of 
Fisheries 0.3m

 ► Halland County 
Administrative Board 1.2m

 ► Swedish Meteorological 
and Hydrological 
Institute (SMHI) 5.6m

Commercial organisations

 ► VBB Viak 0.4m

 ► Melicas 0.3m

Programme 
director

 ► Anna Jöborn, IVL Swedish 
Environmental Research Institute

executive 
committee  
chair

 ► Olle Åslander, Swedish 
Environmental Protection Agency

9.2 Main results and impact
The main results and impacts, in our view, were:

 ► VASTRA’s roleplay interaction with stakeholders, 
in a case study integrating scientific disciplines and 
putting research work to practical use by stake-
holders.

 ► Input at a time when water management was being 
reformed in Sweden, with implementation of the 
EU Water Framework Directive.

9.3 Background
VASTRA was one of the first programmes Mistra fund-
ed. At that time, efforts had been made in Sweden to 
reduce nutrient emissions by, for example, expanding 
wastewater treatment works. The results varied from 
one region to another. The Baltic Sea, Bay of Laholm 
and Bohuslän archipelago were areas of special con-
cern. The EU Water Framework Directive, with its in-
tegrated river-basin management for Europe, had not 
yet been adopted and knowledge of how this kind of 
management should be designed or implemented was 
lacking.

The funding provided was cut by SEK 3.5 million and 
the number of subprogrammes reduced.

VASTRA consisted of 25 researchers from five dif-
ferent universities, more or less known to one another. 
Participants in VASTRA were involved in the Interna-
tional Foundation for Science (IFS)6 network with re-
searchers in development countries.

9.3.1 What was the challenge?

Water — both groundwater and surface water — is a 
universal resource. Water in a drainage basin is need-
ed and wanted as drinking water, for irrigation, as an 
input material in industrial processes and the recipi-
ent of discharges from factories and municipalities, for 
recreation and fishing, for energy production and as a 

6 Mistra funded activities in the IFS, an NGO, and researchers from 
Mistra programmes have participated in projects, giving researchers 
in the countries concerned contacts and support in their research.

9 Water management  
research programme (VASTRA)
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transport route. For VASTRA at the time, all these uses 
often entailed conflicting interests, along with many 
different dividing lines between decision-making lev-
els, in terms of water users and areas of use. Collab-
oration in planning of better water management and 
its utilisation throughout the area was therefore called 
for. The EU Water Framework Directive also imposed 
new requirements on how drainage basins were to be 
managed.

9.3.2 How was the programme 
to contribute to a solution?

The aim of VASTRA was to create a basis and new tools 
for decision-makers regarding both the use of and im-
pact on water resources. A key principle was that plan-
ning and management should be guided by a holistic 
perspective: the whole drainage basin would be the 
point of departure for decisions and actions character-
ised by long-term thinking. Objectives included creat-
ing models for measures to reduce eutrophication in 
surface and coastal waters, prevent groundwater con-
tamination and promote biodiversity and diversity in 
the landscape, and also models for monitoring the ef-
fects of decisions. There was also an ambition to design 
new, decentralised management models, taking socio-
scientific knowledge into consideration.

9.3.3 Who was to benefit from the results?

Intended users were agriculture, forestry, fisheries, 
and central, regional and local authorities responsible 
for aquacultural issues and land planning. Others were 
various interest groups (for the environment, nature 
conservation and recreation).

9.4 Results and impact 
related to Mistra’s purpose
It was not possible to implement all the programme ac-
tivities contained in the programme plan, nor did VAS-
TRA achieve all its objectives. Evaluations carried out 
after Phase 1 pointed to visions and objectives being, 
although well formulated, ambitious and considered 
difficult to achieve.

Reducing the amount of funding applied for on ac-
ceptance of the programme plan had, according to the 
evaluation, a negative psychological effect on partici-
pants, who lost their impetus and energy.

The respondents had varying opinions on whether 
the programme contributed to the research problems 
identified. A few more respondents are positive than 
negative. One said:

 ▼ ‘I never saw an overall evaluation of the pro-
gramme afterwards. It created few new 
collaborations.’

Results from the programme include development of 
knowledge and strategies for water management. The 
respondents themselves mentioned:

 ▼ ‘Collaboration solutions.’

 ▼ ‘What I remember, which I therefore still believe is 
important, is the AMBIO code that we wrote.’

 ▼ ‘Some doctoral theses.’

The stakeholder roleplay conducted by VASTRA in a 
case study was deemed by the scientific review panel 
to be ‘‘pioneering’ in its integration of scientific disci-
plines and application of research work for practical 
use by stakeholders.

One example of impact from VASTRA was its input 
at a time of reform in Sweden’s water management, 
when the EU Water Framework Directive was to be 
implemented. Another may be that regional and local 
authorities attempted to use the results derived from 
VASTRA’s modelling as inputs in their decision-mak-
ing.

Results and impacts of the programme were, howev-
er, meagre. It was not easy to trace findings from VAS-
TRA and none of our sources pointed to clear impacts.

9.4.1 Good living environment, finding solu-
tions to important environmental problems and 
promoting sustainable development of society

At the time, the recently adopted77 Swedish environ-
mental objectives provided the framework for Swedish 
environmental work. Eutrophication and the problems 
it causes in aquatic environments is implicitly or ex-
plicitly a part of several environmental objectives. The 
main ones VASTRA saw as relevant were Zero Eutrophi-
cation, Flourishing Lakes and Streams and Good-Qual-
ity Groundwater.

The questionnaire contained a question about 
whether the programme had been important for solv-
ing important environmental problems and achieving 
environment-friendly development of society. The re-
spondents’ answers were not uniform. However, a posi-
tive view was slightly predominant.

Respondents were also invited to assess whether the 
programme’s results would contribute to a good living 
environment. In this respect, their answers were posi-
tive. Examples of how respondents defined a ‘good liv-
ing environment’ were:

 ▼ ‘In this case water quality, which of course means a 
lot to many people’s quality of life.’

 ▼ ‘Cleaner water.’

 ▼ ‘Less eutrophication means a better habitat for 
aquatic organisms.’

7 The Riksdag (Swedish Parliament) adopted the 15 national environ-
mental quality objectives in 1999.
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VASTRA may, according to the respondents, have con-
tributed to a good living environment by publishing the 
book discussing wetlands, if it inspires establishment 
or restoration of good wetlands.

9.4.2 Development of strong research environ-
ments of the highest international class

Views on whether VASTRA contributed to development 
of strong research environments of the highest inter-
national class were highly varied. The same applies to 
the questions about articles published in peer-reviewed 
journals and contributions to the development of exist-
ing research environments.

Respondents did not think that VASTRA had con-
tributed to the establishment of completely new re-
search environments, or to development of contacts 
between researchers oriented towards basic research 
and those oriented towards applied research within the 
same discipline. Contacts among different disciplines 
seem, on the other hand, to have been developed.

Integrated PhD courses appear to have been a posi-
tive initiative for the nine PhD students. The number of 
doctoral theses in VASTRA, however, appears modest. 
Overall, its publication rate was below average accord-
ing to the Scientific Review Panel:

 ▼ ‘A magazine was bought and there were a few arti-
cles in it, at the end. A couple of PhD students re-
ceived their funding through the programme.’

The Panel was critical of the programme’s scientific 
output and stated that it had ‘not fulfilled the expec-
tations of a programme of this magnitude’ and that its 
quality was in general rated as ‘fair’.

Our sources do not indicate much in the way of fur-
ther collaboration, and the respondents’ answers do 
not provide many examples. One funder was men-
tioned: Formas.

9.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

VASTRA does not seem to have had an impact on Swe-
den’s competitiveness. The demonstrators or proto-
types mentioned are ‘models and DSS.’

One service launched on the market that was men-
tioned is the hydrological model for phosphorus trans-
port in river basins.

9.5 Mode of organisation 
and operation
Connections with other Mistra-funded programmes 
were claimed mainly by users: FOOD 21, MARE, SUCO-
ZOMA and Mistra-SWECIA. In addition, researchers 
are engaged in an ongoing programme: Mistra Biotech.

9.5.1 Programme management

The organisation of the programme with a main con-
tractor, programme management and a programme 
board was not viewed by participants as making a con-
tribution to better implementation of the programme. 
There seems to have been dissatisfaction among the 
participants:

 ▼ ‘Skilled programme management in the interests of 
all parties — not just wanting to skim the cream off 
other people’s results.’

One comment points to a difficulty in bringing the par-
ticipants together and creating a single, integrated pro-
gramme:

 ▼ ‘The programme was too big, with too many uni-
versities and participants. It became a matter of 
competition instead of cooperation within the 
programme.’

The users, in their evaluation, commented on the pro-
gramme management as well. They identified limited 
staffing as an obstacle to maintaining essential inter-
nal and external contacts, planning and conducting ac-
tivities and handling administration and information.

Phase 1 was extended by six months, and prior to 
Phase 2 the board was replaced and a new main con-
tractor was engaged.

9.5.2 Mistra’s role

A majority claimed that long-term funding from Mistra 
was a prerequisite for the implementation of the pro-
gramme. However, Mistra’s management of the pro-
gramme does not seem to have been perceived as con-
tributing to better implementation of the programme. 
Many of the respondents would also have liked less ex-
tensive management from Mistra.

Advantages of Mistra’s funding that were mentioned 
included the long time span of funding and the require-
ments of an interdisciplinary approach and user in-
volvement.

As to whether the research would have been con-
ducted without Mistra’s funding, opinions were divid-
ed.

9.5.3 Interdisciplinary work

Crossing disciplinary boundaries was a precondi-
tion for addressing the research questions of the pro-
gramme, in the respondents’ view, and they stated that 
they had worked in an interdisciplinary way. They also 
thought there had been ample access to joint meeting 
places within the programme.

Otherwise, in their opinions about what the inter-
disciplinary approach resulted in, or whether it en-
tailed using methods from other disciplines, enrich-
ing the research or creating a common analytical 
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framework and language, the respondents varied. Half 
agreed, perceiving the performance of the programme 
as acceptable in these respects, while the other half did 
not agree at all:

 ▼ ‘I experienced just that I would deliver data to 
models.’

 ▼ ‘A lot of time was spent in the project so that we 
could get an understanding of the detailed re-
search areas. It was essential for us to be able to 
solve problems together.’

9.5.4 User involvement

Most of the respondents viewed the user involve-
ment as a prerequisite for addressing the research 
question(s) of the programme. They also perceived the 
user involvement as having enriched the research.

Close contacts with users in the programme are not 
something all respondents agreed about. Some clearly 
disagreed. The same applied to whether user involve-
ment had resulted in new types of research question. 
The answers were diverse.

The majority did not think that the user involve-
ment had contributed to the development of contacts 
between researchers and decision-makers or civil serv-
ants in the public sector. It is uncertain whether users 
contributed to the development of contacts between 
researchers and decision- makers or senior managers 
in the private sector:

 ▼ ‘I felt that the programme management wasn’t par-
ticularly interested in agriculture. I already had 
good user contacts.’

There also seemed to have been some conflicts, for ex-
ample between SLU and SMHI about using the HBV hy-
drological model.

The user evaluation pointed to the need for en-
hanced communication with users, since the pro-
gramme was unknown to target groups.

Few users answered the questionnaire. Those 
who did had learnt about the results in publications, 
through networks and at conferences. Although this 
has not been clarified, they stated that they had used 
the results.

9.6 Development and 
lessons learnt
9.6.1 Participants’ overall  
satisfaction with the programme

The participants’ opinions about VASTRA were not uni-
form. Some experienced a certain degree of satisfac-
tion, while others were clearly dissatisfied. The prevail-
ing view of the programme was, however, that it had 
contributed to substantial progress in the research 

field and that their own participation had afforded ca-
reer benefits. Some participants pointed to specific ad-
vantages:

 ▼ ‘When the programme was over, it was easier to get 
projects at Formas.’

 ▼ ‘I got to develop a completely new model. It’s an im-
portant qualification for me.’

Opinions about the overall success of the programme 
were polarised, with half agreeing that it had been suc-
cessful and the other half disagreeing.

9.6.2 Lessons learnt and  participants’ 
recommendations to Mistra

Comments made by respondents indicated room for 
improvement and some dissatisfaction:

 ▼ ‘In this case, involving five or six institutes is exces-
sive. It is better to target programmes to existing 
research groups.’

 ▼ ‘We should have had better programme manage-
ment and not split up the resources. The thing is 
that I came in first in Phase 2 (when my head hit the 
wall of all the work before Phase 1 started). The 
“easiest” issues were addressed in Phase 1, while in 
Phase 2 less time was allowed for the harder ones.’

9.7 Concluding comments
Reaching users and target groups was critical for 
achieving the programme’s objectives; but it failed in 
these respects.

Our impression is of a muddled programme with 
clear difficulties in integration and communication. 
Results and impacts of the programme were meagre. It 
might have had larger impact than what we could ob-
serve, but it is not easy to trace findings from VASTRA 
and none of our sources point to clear impacts.

VASTRA’s ambitious visions and objectives should 
have been toned down. On the other hand, ambition 
characterises many Mistra programmes and has its 
justification.

With the advantage of hindsight, criticism is not dif-
ficult. This was one of the early programmes that prob-
ably gave many insights and lessons to all involved, in-
cluding Mistra. VASTRA was also operating in a con-
stantly changing setting, and this naturally affected the 
programme.
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10.1 General information

Programme 
Period

 ► 1996–2005 (three phases)

main contractor 
and Programme 
host

 ► Swedish University of Agricultural 
Sciences (SLU)

Funding  
disbursed,  
seK million

Mistra approx. 68m

 ► 1996–1999 11.0m

 ► 2000–2002 25.5m

 ► 2003–2006 31.5m

Programme 
director

 ► Jan Löfqvist, Swedish University 
of Agricultural Sciences (SLU), 
1996–2004

 ► Marie Bengtsson, SLU,  
2004–2005

executive 
committee  
chair

 ► Gunnar Bengtsson, Swedish 
Chemicals Agency, 1996–1998

 ► Bruno Nilsson, Royal Swedish 
Academy of Agriculture and 
Forestry, 1999–2003

10.2 Main results and impact
In our view, Biosignal’s main results and findings were 
that:

 ► The programme generated knowledge and devel-
oped products that have been launched on the mar-
ket. The products launched have created scope for 
reduced use of chemical control.

 ► Strong research groups have become even stronger, 
which has resulted in continued research projects.

 ► The research area of chemical ecology has under-
gone development and proficient researchers are 
now positioned on the research frontline.

10.3 Background
The programme was implemented in three phases, in-
cluding a pilot phase. An application was also submit-
ted for a fourth phase and the PheroGIS follow-up pro-
gramme in 2005, but this application was not approved. 
The participating organisations were the Swedish Uni-
versity of Agricultural Sciences (SLU), KTH Royal Insti-
tute of Technology, Lund University and Mid Sweden 
University. The programme was based on previous pro-
jects involving basic research. The Mistra programme 
focused on applying the knowledge and technologi-
cal development from the previous projects aimed at 
making the results usable. The programme applied an 
interdisciplinary approach, with subprojects in biolo-
gy and in chemistry (chemistry, ecology and biology). 
During the first phase the programme had the same ex-
ecutive committee as MAaf (see below), but before the 
second phase started a separate executive committee 
was formed.

10.3.1 What was the challenge?

Pest insects cause damage amounting to billions of 
Swedish kronor a year. Large quantities of crops, fruit, 
stored food and seed products in mills and bakeries, as 
well as food in households, are lost. Insects also rep-
resent a serious threat to museum collections of con-
siderable cultural and historical value, where the dam-
age caused is inestimable. In Sweden, costs resulting 
from pine weevils attacking coniferous tree seedlings 
and adult trees amount to several hundred million kro-
nor annually. The majority of chemical pesticides have 
grave environmental and health effects. In addition, 
many of the insects develop resistance to these pesti-
cides. Most insects live in a world of scent and taste in 
which such stimuli completely dictate their behaviour.

10.3.2 How was the programme 
intended to contribute to a solution?

The aim of the research was to identify the chemical 
nature of scent and taste stimuli to use this knowledge 
to prevent insects from locating food, their partners 
or the sites where they have laid their eggs. Methods 

10 Pheromones and Kairomones  
to Control Pest Insects (Biosignal)
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based on the use of the female insects’ sex pheromones 
(scent blends that attract males) have proved success-
ful. Another discovery was that plants give off sub-
stances that attract insects. These too can be used for 
insect control. Pesticidal techniques are being devel-
oped for codling moths (globally one of the ten most 
significant inspect pests), storage pests (also very sig-
nificant globally), aphids (the most significant pest in 
Western Europe and Sweden) and the pine weevil (the 
dominant pest in Swedish forests). The scientific eval-
uation of the first programme proposal also confirmed 
that alternatives to chemical control were needed, both 
nationally and globally. It also mentioned that the basic 
research and applied scientific work carried out to date 
were of the highest international standard.

10.3.3 Who was to benefit from the results?

The main users of the programme results were expect-
ed to be the agricultural and food industries, forestry 
and the forest industry, and horticulture. Other users 
expected were central, regional and local authorities, 
such as the environmental agencies.

10.4 Results and impact 
related to Mistra’s purpose
The respondents stated that not all activities had been 
performed according to the programme director’s in-
structions, but the programme participants were more 
positive, asserting that the programme had succeed-
ed in achieving its objectives. However, the various re-
search projects were said to have arrived at differing 
stages in terms of commercialisation. Commercialisa-
tion was, moreover, not be expected from all projects, 
but the non-commercially oriented projects provided 
an important foundation for continued research. Re-
spondents also expressed the view that the research 
field had gained recognition thanks to the Mistra pro-
gramme and there was now a sound basis for Swedish 
research in the field.

Among the results observed, research groups that 
were already strong became even stronger. This ap-
plied, for example, to SLU Alnarp, KTH Royal Insti-
tute of Technology, Lund University, SLU Ultuna and 
Mid Sweden University. One concrete example given 
was that, thanks to the programme, the research area 
of chemical ecology had developed strongly in Sweden 
and now includes many researchers. The Swedish re-
search results have also been applied internationally.

Some research groups were said to have emerged, 
but they did not succeed in becoming fully integrated in 
the programme and were therefore dismantled. How-
ever, this specific environment managed to develop a 
wax containing sand (to capture insects). The Biosig-
nal programme was said to belong to a group of major 

research programmes implemented in Sweden over the 
past 40 years, thanks to which there are now several 
expert researchers positioned at the research frontline.

The programme resulted in scientific publications 
and benefited the researchers’ career development. 
Knowledge and skills were also developed:

 ▼ ‘It established expertise in an important research 
area for Sweden. The project has also contributed 
basic scientific knowledge.’

Results from the programme were also said have un-
dergone further development culminating in products 
that have now been launched on the market. New, envi-
ronment-friendly methods and pheromone substanc-
es for controlling insect pests have, for example, been 
devised:

 ▼ ‘In the Biosignal programme, pheromones and kai-
romones focused on fruit pests, for example, were 
developed. A spin-off company was started during 
the programme. This is in charge of commercialisa-
tion and today markets more than 10 products on-
line. Some of these are based on research per-
formed in the Biosignal programme.’

The conclusion was that it takes time to replace chem-
ical control, since it is time-consuming to transform 
biological knowledge about pheromones for example, 
into concrete products. Nevertheless, the programme 
was said to have contributed to major progress in this 
field.

The programme results brought about reduced 
use of chemical control, since products for biologi-
cal control (biocontrol) have now been developed and 
launched on the market. This made it possible to mini-
mise undesired repercussions on health and the envi-
ronment.

 ▼ ‘The Environmental Code stipulates that decision-
makers consider whether less harmful options 
exist. It has not been possible to apply this regula-
tion, since the less toxic alternatives have been very 
few or non-existent. Now that many of the subpro-
jects have reached the point where pheromones can 
be marketed as an alternative, the legislation may 
have an impact.’

10.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

In this programme a ‘good living environment’ was 
taken, above all, to mean a non-toxic living environ-
ment. The programme was intended to contribute by 
reducing the use of chemical control in forestry and ag-
riculture, by using natural signals (neurotransmitters) 
to control insect populations. These methods are now, 
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moreover, being applied by the Kivik Apple Orchard, 
for example.

The final report on the programme referred to Swe-
den’s national environmental objectives and the pro-
gramme participants declare in their questionnaire re-
plies that the programme had, in particular, contrib-
uted to A Non-Toxic Environment, A Rich Diversity of 
Plant and Animal Life, A Varied Agricultural Land-
scape, Good-Quality Groundwater and Thriving Wet-
lands. In addition, some participants stated that the 
programme had a bearing on Sustainable Forests, A 
Rich Diversity of Plant and Animal Life, Flourishing 
Lakes and Streams, Reduced Climate Impact and A 
Good Built Environment:

 ▼ ‘Since the pheromones are used and work in small 
doses that are not toxic for the organisms they are 
intended to control, the risks of this use are small. 
This contributed to the environmental objectives A 
Non-Toxic Environment and A Rich Diversity of 
Plant and Animal Life.’

It was also explained that changing the control meth-
ods would benefit fish and fresh water resources.

10.4.2 Development of strong research envi-
ronments of the highest international class

The final report specified that the programme involved 
knowledge development. It mentioned, for example, 
that there had been several scientific investigations of 
vineyards and antifeedants. New research questions 
were also devised.

According to the final report the programme con-
tributed to several scientific articles, and the respond-
ents confirmed this. Popular scientific publications 
were also mentioned.

Knowledge obtained in the programme was fur-
ther elaborated in new research projects. The research 
continued in PlantComMistra, the Mistra-funded pro-
gramme focusing on aphids. Respondents also men-
tioned that research related to the programme was 
funded by the Swedish Research Council, the Swed-
ish Foundation of Strategic Research, the EU and the 
Swedish Research Council for Environment, Agricul-
tural Sciences and Spatial Planning (Formas). The es-
tablishment of one or two Linnaeus Centres may also 
have been connected with the programme.

The programme results were also included in Swed-
ish course programmes, such as ecological chemistry 
at KTH Royal Institute of Technology, and in interna-
tional courses.

Above all, the programme contributed to the devel-
opment of existing research environments. Research 
skills were enhanced in Sweden and abroad, for ex-
ample in Brazil. Including specialists from different 

disciplines ensured successful development of the pro-
gramme:

 ▼ ‘Ecological chemistry has become an established 
research area with links to chemistry, biology and 
botany.’

The final report concluded that active research cooper-
ation and exchanges of staff with world- leading insti-
tutes (vineyards) had been developed and were to con-
tinue after the programme ended. The respondents 
also confirmed that the networks established during 
the Mistra programme are still functioning.

The programme was also thought to have enhanced 
the career prospects of the researchers taking part.

10.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

Several patents resulted from the programme, and 
some respondents commented that some of these pat-
ents would not have been developed without the pro-
gramme. The final report stated that the process of 
applying for patents sometimes conflicts with the re-
searchers’ ambition of publishing their results.

The programme also registered one substance and 
associated method for pheromone control of codling 
moths at the Swedish Chemicals Agency. Their use is 
increasing, since almost no effective insecticides exist-
ed before. Here, comments revealed that the registra-
tion process involves much more paperwork than ex-
pected and is rather expensive.

The final report stated that research results had 
been applied in sustainable, effective and affordable 
control of pest insects. The programme included ex-
tensive field trials and concrete products, such as the 
online WebGIS PheroMap, were developed. This tool 
allows users to carry out imaging of trapping and to at-
tach associated data, with updates feasible by means of 
mobile phones and computers. Accordingly, this pro-
vides effective planning of environment-friendly con-
trol over larger areas. Global access to information also 
offers opportunities for remote counselling. The final 
report also described applying new methods and tech-
nology as problematic, owing to the lack of legislation 
and well-developed economic measures, and stated 
that communication with and dissemination to culti-
vators are crucial to ensure continuation of the phero-
mone treatment.

The questionnaire responses also mentioned 
that the following products had been developed and 
launched: scent signals for control of pest insects in for-
estry and agriculture, a method for disrupting mating 
in the codling moth, and registration of control meth-
od. A product has also been developed by a company 
since the Mistra programme ended. This industrial 
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development is said to be taking place not in Sweden 
but abroad; however, the products are used in Sweden.

The programme encountered problems in product 
development since the insects incurred diseases and 
it was therefore not possible to test the products on 
healthy insects.

Several spin-off companies resulting from the pro-
gramme were mentioned. PheroNet AB is marketing 
some of the results from Biosignal, along with those 
from other research activities. According to the ques-
tionnaire replies, PheroNet currently employs one per-
son and has a turnover of SEK 2 million. Some of the as-
sociated researchers also belong to Forskningspatent 
i Syd AB, a network for research patents in Southern 
Sweden, which is PheroNet’s parent company.

The final report stated that the results have also 
been used by companies abroad, although the markets 
and profits attainable are fairly small. Efficient distri-
bution channels and quality control are therefore high-
ly important. A German company, for example, regis-
tered a ‘confusion’ (mating disruption) method to com-
bat insect pests for the food industry. This method has 
potential application in the United States. The Nocoron 
brand is marketed as an aphid control agent in Germa-
ny since it proved possible to register the product as a 
plant yield booster or growth enhancer.

10.5 Mode of organisation 
and operation
Some participants in the programme stated that they 
had been connected with the completed Mistra pro-
grammes DOM and Marine Paint, as well as the ongo-
ing PlantComMistra programme.

10.5.1 Programme management

Respondents at the programme management level were 
fairly negative towards the management. In compari-
son, funding in the form of Linnaeus Centre grants was 
considered much more efficient and less formalised. 
The conclusions were that the Mistra programme was 
overmanaged and the management was time-consum-
ing. However, the programme participants were fair-
ly positive and some participants changed their opin-
ions of the management after the programme ended: 
looking back a few years later, they now found it fit for 
purpose. The key role of the programme director was 
also emphasised by one respondent, who commented 
that the director needs a comprehensive, unbiased ap-
proach to handle disagreements among participants.

10.5.2 Mistra’s role

In the evaluations preceding the various phases, fair-
ly strong recommendations were made and Mistra’s 

Board tended to follow them up in its award of fund-
ing by making it conditional. The conclusion in the sci-
entific evaluation of 1999 was that progress had been 
excellent in relation to the funding, but that increased 
funds would be needed in Phase 2 for the objectives 
to be achieved. The Board approved the Phase 2 pro-
gramme proposal, with an increased budget. Before 
Phase 2, the evaluations concluded that the requisite 
technical conditions existed for some products, such 
as those related to the pine weevil, to be commercial-
ised. However, the market was described as fairly con-
servative: the products were said to need adapting to 
different geographical contexts, and close cooperation 
with customers was therefore required to bring the 
products to market. It was concluded that the various 
projects were in different phases in terms of commer-
cialisation, and the Mistra Board recommended focus-
ing on activities that would assist in commercialising 
products.

Mistra’s management was not appreciated during 
the programme, but with some years’ hindsight the 
participants considered it useful and Executive Com-
mittee members were also positive towards its role in 
the implementation. Mistra’s expertise was said to have 
developed during the programme, and the results were 
described as excellent, although one participant de-
scribed Mistra’s management as minimal.

The programme director thought that the activities 
might have been performed without the Mistra fund-
ing, but the respondents representing the project par-
ticipants disagreed. One respondent commented that 
only part of the programme (some 25%) would have 
been implemented without the Mistra funding. Anoth-
er respondent held the view, however, that it would not 
have been possible to fund any parts of the programme 
and a different time schedule would have been neces-
sary.

Long-term funding is considered highly important 
in creating a good working atmosphere. Here, Mistra’s 
active role as a funder was vital. The funding also made 
it possible to mobilise resources for an important re-
search area:

 ▼ ‘Long-term research programmes are important 
for producing and delivering new research.’

The opinion was also expressed that the programme 
could have been extended in an additional phase.

10.5.3 Interdisciplinary work

One comment referred to the fact that the project was 
based on previous cooperation that was reinforced by 
the Mistra programme. The interdisciplinary work cre-
ated contacts among researchers from different disci-
plines. One comment here was that a combination of 
chemistry and biology must be used to solve problems. 
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Few connections among practical and theoretical re-
searchers belonging to the same discipline were devel-
oped; one reason for this may have been that research-
ers with practical knowledge and experience were 
lacking. The interdisciplinary work was manifested, 
in particular, in the application of methods from other 
disciplines, but also in the development of new re-
search questions.

The project participants were in favour of the inter-
disciplinary approach. They mentioned that the annu-
al research meetings had worked well. However, one 
respondent commented that there were few meetings 
owing due to the geographical distances and expenses. 
A conflict was said to have resulted in some researchers 
leaving the programme.

10.5.4 User involvement

User involvement was described in the user reviews as 
substantial. Every subproject was supported by dedi-
cated stakeholder or user groups. Since the programme 
consisted of various projects, each of them — such as 
mills, gardening, the forest industry, the environment 
and fruit farms — had its own users. Given the many 
business interests involved, respondents emphasised 
the potential uses of the programme results.

Nevertheless, user involvement was relatively insig-
nificant, according to the programme director, in im-
plementation of the programme. Nor did it bring about 
more contacts between researchers and decision-mak-
ers in the private and public sectors. Respondents men-
tioned that the user network included more stakehold-
ers from the UK and Germany, in particular, than from 
Sweden.

The Executive Committee members and project 
participants, however, had a more positive attitude to-
wards the user involvement. One respondent mentions 
that the users should have been involved right from the 
start. The importance of researchers receiving feed-
back from users was also emphasised. Another com-
ment was:

 ▼ ‘The collaboration between the researchers and the 
product developers and funders showed that parts 
of the programme have been really focused and 
thereby successful.’

10.6 Development 
and lessons learnt
10.6.1 Participants’ overall  
satisfaction with the programme

The respondents were highly satisfied with the pro-
gramme results, although the objectives were fair-
ly ambitious. They pointed out, for example, that the 
programme developed resources in the form of both 

skills and equipment. The emergence of strong re-
search environments with powerful synergy effects 
was also mentioned. The programme proved, moreo-
ver, that projects of high scientific quality may apply 
basic knowledge to development of effective control 
methods that can be applied by the users.

It was stressed that not all subprojects succeeded in 
reaching the final stage of product development and 
commercialisation. However, this cannot be expected 
when it comes to developing something new, such as 
a pest control method to combat the pine weevil. This 
was perhaps one of the most important problems ad-
dressed, because of the heavy costs to forestry caused 
by pine weevil attacks. At least, in this project, knowl-
edge was developed and further research could poten-
tially solve this problem.

10.6.2 Lessons learnt and  
recommendations to Mistra

The respondents delivered a number of recommenda-
tions to Mistra for future programmes. They stated, 
for example, that a programme may be too large and 
comprise too many groups: this is inefficient and re-
quires many meetings. They expressed concerns about 
what would happen, after the programme ended, to 
researchers employed on short-term contracts. It was 
thought that Mistra needed to adapt to regulations 
for higher education institutions regarding economic 
management, and to statutory requirements. Finally, 
it was pointed out that, as some subprojects showed, 
switching from needs-driven to user-generated re-
search is difficult.

10.7 Concluding comments
The Biosignal programme lasted for several phases and 
included further development of research from other 
projects. It may be considered as a successful pro-
gramme, since it succeeded in transforming knowledge 
into concrete biocontrol products. The programme 
thus proceeded from knowledge development to com-
mercialisation. It may, however, be concluded that this 
process required a long-term perspective. The process 
also showed that, for the product applications to be 
realised, legislative amendments and communication 
with end users were necessary.

Some of the programme research would have been 
performed without the Mistra funding, but the fund-
ing is said to have speeded up the process and helped 
to mobilise resources in the research area. The pro-
gramme did not succeed in establishing a strong phys-
ical research environment. As for the workings of the 
programme, some disagreements were observed be-
tween the various interests involved.
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11.1 General information

Programme 
Period

 ► 1996–2001 (two phases)

main contractor 
and Programme 
host

 ► Lund University

Funding  
disbursed,  
seK million

 ► Mistra approx. 22m

 ► Other financiers (see 
Management Group)

27.0m

Programme 
director

 ► Bengt Hansson, professor, Lund 
University, 1996–2001

management 
grouP

The Programme Management 
Group consisted of representa-
tives of six financiers:

 ► The Swedish Research Council 
(until 2000 representatives of 
the Swedish Council for Planning 
and Coordination of Research, 
FRN, and the Council for 
Research in the Humanities and 
Social Sciences, HSFR)

 ► The Swedish Research Council 
for Environment, Agricultural 
Sciences and Spatial Planning

 ► Formas (until 2000 representa-
tives of the Swedish Council for 
Building Research, BFR, and the 
Swedish Council for Forestry and 
Agricultural Research, SJFR)

 ► The Swedish Agency for 
Innovation Systems, VINNOVA, 
(until 2000 representa-
tives of the Swedish Transport 
and Communications Board, 
KFB) as well as the Swedish 
Environmental Protection Agency

 ► The Swedish National Energy 
Administration 

 ► MISTRA (chairman).

11.2 Main results and impact
In our view, the main results and findings of the Ways 
Ahead programme included:

 ► A pioneering attempt to promote competence build-
ing in the social sciences and humanities  specifically 
in relation to environmental issues while highlight-
ing the current lack of visibility across these scien-
tific fields in respect of environmental issues.

 ► Recruitment and training of a significant number of 
young researchers within a newly designated field.

11.3 Background
Ways Ahead was not a traditional Mistra programme, 
rather, it was a joint research programme supported 
by six Swedish research funding agencies and organ-
ised somewhat differently than was usually the case 
with such programmes. There was for example no pro-
gramme board which instead was replaced by a man-
agement group consisting of representatives from the 
six funders. 

This programme consisted of eight sub-programmes 
and was an attempt to view environmental issues from 
a social science perspective, specifically by seeking to 
transfer the research perspective from a focus on di-
rect environmental effects to that of how to alter the 
behavioural habits of human beings. Given this focus 
on human behaviour, Ways Ahead had thus involved 
disciplines such as psychology, sociology, sociology of 
law, political science, history of science and technolo-
gy, business economics and philosophy. Overall, how-
ever, there seems to have been more involvement from 
the social sciences than from the humanities. 

11.3.1 What was the challenge?

The programme had a behavioural focus, namely, the 
examination of human behaviour, focusing on the fac-
tors that guide our habits, choices and actions. The 
basic question was if, how and to what extent a dem-
ocratic society should steer its citizens towards the 
adoption of more environmentally friendly behaviour. 

11 Ways Ahead – Paths to sustainable 
development (Utvägar)
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Why, the project asked, are so many attempts to ‘green’ 
our everyday lives counteracted by the inertia of exist-
ing social structures?

11.3.2 How was the programme 
to contribute to a solution?

Research within the Ways Ahead sub-programmes fo-
cused on issues such as driving forces, behaviours, so-
cial organisation and structures. The overarching aim 
was to combine knowledge on environmental and nat-
ural resource issues with existing and new knowledge 
on what guides everyday behaviour and actions on the 
individual as well as on the societal level. Ultimately, 
the programme aimed to help promote research skills 
in the social sciences and humanities such that these 
research areas would be able to contribute more fully 
to the ongoing work on sustainable social development 
thus broadening future environmental research.

11.3.3 Who was to benefit from the results?

Stakeholders were the central, regional and local au-
thorities responsible for infrastructure and commu-
nity planning, the construction and transport sectors 
in general, the research community at large and vari-
ous other interest groups and, subsequently, society as 
a whole.

11.4 Results and impact 
related to Mistra’s purpose
An important goal of the programme here clearly was 
to build up competence and long-term commitment to 
environmental research within the humanities and so-
cial sciences. According to the programme’s partici-
pants, the activities contained in the programme plan 
have, in general, been carried out and Ways Ahead has 
succeeded in achieving its objectives.

The answers given also highlight the view that Ways 
Ahead also made a contribution to dealing with some 
current issues, although not to the extent that specific 
solutions were produced:

 ▼ ‘The objectives were aimed high. As a natural out-
come, the results became more specific and did not 
provide overall ‘solutions’.’

The assessment by the Scientific Review Panel stated 
that the number of goals was far too high and there was 
insufficient prioritisation between them. In addition, 
they were often overly ambitious which generally made 
it difficult to achieve all of them, especially with rela-
tively modest resources. 

The results of the Ways Ahead programme included 
knowledge and competence building, scientific publi-
cations, the formation of a network of researchers and 
the establishment of a new research environment. One 

of the most positive results was the recruitment and 
training of young researchers within a newly designat-
ed field. Social science research focusing on environ-
mental research was not all that common in Sweden at 
the time, which was something that participants high-
lighted in relation to the pioneering work subsequent-
ly undertaken in the context of this novel programme.

 ▼ ‘Through a completely new orientation on social 
science and its environmental research, Swedish 
researchers within the social sciences were given a 
vigorous stimulus to apply their specific compe-
tences to important environmental issues.’

 ▼ ‘From, at the outset, merely focusing on similar is-
sues the social sciences and humanities eventually 
found a reason to work together on environmental 
issues.’

 ▼ ‘Since this was the beginning of a new way of work-
ing or a new perspective, the result is simply this: a 
new mode of working.’

Given this, it is clear that one of the most important re-
sults here is the new ‘visibility’ of environmental issues 
within the various scientific fields represented in the 
social sciences and humanities.

The programme effects relate in general to the 
building of research skills and specifically to the in-
troduction of the social sciences’ and humanities’ abil-
ity to work with complicated social challenges into the 
broad environmental field:

 ▼ ‘The programme brought with it new knowledge 
within an earlier partly neglected aspect of sus-
tainability, ecocycle and environmental research 
was stimulated in the inner scientific development 
as well as scientific and technological research 
geared to a more sustainable development.’

 ▼ ‘Cooperation between researchers and institutes: 
The social sciences and humanities were  highlight-
ed as important research areas for the handling of 
environmental issues.’

 ▼ ‘Meeting with other research traditions and multi-
discipline contacts and exchanges.’

The level of ambition was therefore pitched quite high 
and the objective of building competence and long-
term commitment rather long term. A graduate school 
was however established during the programme and 
this remains as a going concern in the form of a gradu-
ate school in Uppsala.

11.4.1 Good living environment and finding 
solutions to important environmental problems 
and for the sustainable development of society

Programme participants did not give a clear definition 
of a ‘good living environment’ in this context though it 
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does seem to have been a relevant and indeed an im-
portant part of the programme:

 ▼ ’The definition given by the Brundtland commis-
sion was a lodestar for the programme.’

Moreover, not all respondents thought that Ways 
Ahead had helped Sweden to attain ‘a good living en-
vironment’ though positive respondents suggested 
that the programme had indeed helped in this regard 
particularly through  the establishment of a stronger 
knowledge base for further development:

 ▼ ’By giving the participants in the programme the 
opportunity to develop their own competence and 
by collaborating with other researchers, a stronger 
knowledge base for further development was creat-
ed. By the special effort put into younger research-
ers and students, the recruitment base for future 
growth within academia and society at large was 
increased.’

 ▼ ‘By acknowledging ACTORS, what we humans do 
and do not do to improve the environment.’

Opinions were also divided on whether Ways Ahead 
was perceived to have been important in solving im-
portant environmental problems and in attaining the 
environment-friendly development of society.

Respondents did however generally accept that the 
programme had contributed to environmental objec-
tives, particularly to A Non-Toxic Environment and A 
Good Built Environment.

11.4.2 Development of strong research envi-
ronments of the highest international class

The Scientific Review Panel found the research quality 
to be good and even very good in some cases. They did 
however note that the research undertaken was rare-
ly ‘cutting-edge’. It was also noted that in promoting a 
new field like this, a certain amount of ‘trial and error’ 
is usually necessary while the production of cutting-
edge research is, at this stage, rare.

A majority of respondents perceive the programme 
to have contributed to the development of strong research 
environments of the highest international standard al-
though the answers are somewhat divergent (a minor-
ity of the respondents disagree), in relation to whether 
the programme contributed to such a development in 
both existing and new research environments. 

Graduate training is a positive part of the pro-
gramme, and the graduate students’ initiative of or-
ganising a network was viewed as a highly significant 
development by the Scientific Review Panel.

Ways Ahead resulted in 17 doctoral and four licen-
tiate theses and is perceived to have contributed well 
within the various relevant research areas. Neverthe-
less, some doubts were expressed as to whether the 

programme had really contributed to the publishing of 
articles in highly ranked scientific journals. This is sup-
ported by the Scientific Review Panel who did point to 
the programme’s weak record on international publi-
cations. 

Opinions also diverge on whether the programme 
created contacts between researchers from different 
disciplines or between practically- and theoretically-
oriented researchers within the same discipline. 

Like many other research programmes, new con-
tacts and findings have resulted in new research pro-
jects being financed by the Swedish Environmental 
Agency, the Swedish Research Council, the Swedish En-
ergy Agency, Swedish Electrical Utilities’ R & D Compa-
ny (Elforsk) etc.

Some of the results generated by the Ways Ahead 
programme appear to have been used in existing cours-
es and as the basis for new contributions to educational 
courses. One such example of a new educational course 
is mentioned in relation to the GRESD research school. 
This is a Graduate school in Education and Sustainable 
Development, established in 2009 at Uppsala Univer-
sity8 in which insights and results from the programme 
are said to be used.

11.4.3 Taking advantage of the opportunities 
to achieving industrial applications and impor-
tance for Sweden’s future competitiveness

According to the participants, the programme has had 
an impact on Sweden’s competitiveness, although the 
answers diverge as to whether the opportunity to pro-
duce industrial applications really has been seized. 
Opinion on this issue is divided and, for some, such op-
portunities have not really been seized.

The Scientific Review Panel has, moreover, also noted 
that the programme could have done more and utilised 
opportunities within the programme to a much greater 
extent. The promotion of Sweden’s future competive-
ness was not however an explicit goal of the programme 
while it is perhaps also the case that this was not an 
easy question for the respondents to understand since 
it was unclear whether ‘competitiveness’ in this sense  
meant industrial or academic competiveness, or both.

One non-commercial spinoff is mentioned: GRESD.

11.5 Mode of organisation 
and operation
11.5.1 Programme management

The programme was managed by a Management Group 
which included representatives from the six funding 
agencies and Mistra. This group, as representatives of 
the funders, had a co-ordinating role and focused on 

8 http://www.did.uu.se/gresd/index_eng.lasso, accessed on 12 May 2013
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resource allocation and organisation rather than sci-
entific guidance or advice. 

The Scientific Review Panel noted that the pro-
gramme director had a dual role. He was expected both 
to oversee the programme’s development by engaging 
in an active dialogue with project leaders on common 
scientific challenges thereby contributing to the quality 
of research, and to stimulate exchange among partici-
pants, thus contributing to the actual dissemination of 
the programme’s results. In addition, he was also sup-
posed to make a contribution as a senior researcher 
through his own research activates and through the 
supervision of Ph.D students.

The panel was however quick to highlight the weak 
level of performance at the management level due, pri-
marily, to the ‘poorly specified’ nature of this issue 
from the start.

Opinions diverged again over the way in which the 
programme was organised. Half of the respondents 
thought the programme host, management and board 
had contributed to the successful implementation of 
the programme while the other half did not. The ques-
tion however remains, how did the respondents really 
view this question since Ways Ahead was not a typical 
Mistra programme – it was co-financed and did not have 
the traditional programme board etc. It is difficult to 
know for certain but the programme’s structure could 
have affected the answers to this question in particular.

The majority of the respondents agreed that long-
term funding from Mistra was a prerequisite for the im-
plementation of the programme and that crossing dis-
ciplinary boundaries was an essential component in re-
spect of addressing the programme’s research questions.

11.5.2 Mistra’s role

If opinion on the organisation of the programme re-
mained divided the general view in respect of Mistra’s 
management was infamously positive in believing that 
this had definitely contributed to the fuller implemen-
tation of the programme:

 ▼ ‘Mistra had financial muscle and was in a good po-
sition to manage.’

 ▼ ‘A new way of working – there were not many models.’

 ▼ ‘[…] Mistra did not actively try to manage the 
programme.’

Mistra’s added value was regarded by the researchers 
as mainly relating to the long duration and broad scope 
of funding in addition to dealing with the various de-
mands relating to the need for interdisciplinary.

11.5.3 Interdisciplinary work

Crossing disciplinary boundaries, in the respond-
ent’s view, was a precondition for addressing the 

programme’s research questions. Moreover, they also 
generally stated that they had themselves worked in an 
interdisciplinary way. Most of the respondents thought 
however that there had been weak access to joint meet-
ing places within the programme.

The Scientific Review Panel pointed to the modest 
result attained as regards interdisciplinary work al-
though the student network was viewed as an excep-
tion here. One of the main factors affecting this was 
the unclear nature of the collaborative goals. The panel 
concluded that, in relation to the priority dealing with 
the strengthening of the competence levels, more col-
laboration would have been useful, as would more 
joint activities such as seminars, international guest 
researchers etc.

Respondent opinions varied over what the results 
of the interdisciplinary approach really were and on 
whether it really entailed the use of interdisciplinary 
methods, the enriching of research or the creation of 
a common analytical framework and language. Some 
agreed, perceiving the performance of the programme 
to be acceptable in these respects, while the others did 
not agree at all:

 ▼ ‘We did not really have common objectives and ac-
tivities. The programme was a result of a call where 
we had all applied on our own but were eventually 
brought together into ‘one’ programme.’

 ▼ ‘The ambitions were impossible to reach. The aim 
was set for the stars.’

 ▼ ‘It is difficult to fulfil such things within the social 
sciences.’

Cooperation with natural scientists was not a part of 
the programme, but the funders expressed the de-
sire that the Ways Ahead results were to be used as a 
basis for such cooperation. The Scientific Review Panel 
viewed that only limited efforts had taken place in this 
regard and that no sign of this having occurred were 
visible in the questionnaire.  The programme’s final re-
port also pointed to there being a long way to go before 
environmental research can be said to be characterised 
by ‘a search for interdisciplinary cooperation in a sprit 
of cross-boundary thinking’.

11.5.4 User involvement

Most of the respondents viewed user involvement as a 
prerequisite for addressing the research question(s) of 
the programme. They also perceived their involvement 
as having contributed to other kinds of research ques-
tions while also contributing to the development of 
contacts between researchers and decision makers and 
officials in politics and administration. One comment 
to emerge from the questionnaire in this regard was:
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 ▼ ‘It is above all important to move the focus from 
physical resources to what humans can change by 
their actions. Human actors are essential in envi-
ronmental issues.’

Not all researchers agreed on whether Ways Ahead 
had encouraged strong user contacts. The most im-
portant contacts seem to have been with other research 
funders. They also perceived that users contributed, al-
though to a lesser extent, to contacts with officials in 
trade and industry. Nor, it was thought, did the users 
seem to have enriched the research profile.

This is also confirmed by the Scientific Review Panel 
which saw little activity with stakeholders for the group 
as a whole. Again, the level of expectations set by the 
funders was simply not clear enough on this issue. In 
addition, the performance review also pointed to the 
weak level of focus placed on users and on identifying 
who they might be.

Participants claim to have communicated the re-
sults produced in Ways Ahead mainly through the re-
searcher’s network, publications or conferences, al-
though other channels such as cooperation with public 
actors or specific information activities and education 
sessions were also mentioned. The performance review 
however noted that no explicit communication strate-
gy had been written into the programme.

11.6 Development 
and lessons learnt
11.6.1 Participants’ overall  
satisfaction with the programme

The respondents seem to be quite satisfied with the 
programme results, although the objectives were fairly 
ambitious and there were other identified weaknesses:

 ▼ ‘The programme was successful overall given that 
it was a pioneer project.’

 ▼ ‘It was most educative.’

Opinion on whether programme participation was 
beneficial for individual careers however remains di-
vided. Half of the respondents agreed with this notion 
while the other half did not.

11.6.2 Lessons learnt and 
 recommendations to Mistra

The respondents highlighted some of the main lessons 
learned:

 ▼ ‘The importance of an active and wise programme 
director such as Kerstin cannot be stressed enough’

 ▼ ‘Despite all the ambitions displayed in respect of 
interdisciplinary, the programme often falls short 
in this respect because those involved had already 

begun their own projects. Researchers are ‘man-
ageable’ in this way to only a limited extent.’

Mistra’s initiative did nevertheless contribute to in-
creased cooperation between different research 
funders and other actors in society. It also provided a 
model for how to address the harmful fragmentation of 
Swedish research funding and the ‘downpipe’ thinking 
in Swedish academia.’

 ▼ ‘Interdisciplinarity does not emerge by itself – you 
have to first of all be very clear on what kind of in-
terdisciplinarity you want to create and then work 
very purposefully to achieve this.’

11.7 Concluding comments
The Ways Ahead programme aimed high in a pioneer-
ing setting. In this context then it was clear that there 
was always going to be a certain amount of ‘trial and 
error’. The programme’s prerequisites could howev-
er have been more realistically targeted. Many of the 
goals and interests of the various funders were not co-
ordinated, which seems to have had a significant effect 
throughout the entire life of the programme specifical-
ly in relation to the unclear intentions in respect of the 
type of research to be promoted. In addition, the goals 
in respect of cooperation were not clear and various 
management issues were not sufficiently specified etc.

Despite this Ways Ahead nevertheless seems to have 
generated several important lessons for future work in 
this area and/or type of programme while also render-
ing environmental issues much more visible at least 
within the social sciences.
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12.1 General information

Programme 
Period

 ► 1996–2003

 ► 1996–1997 planning phase

 ► 1999–2002 (one phase)

 ► 2002–2003 closing phase

main contractor 
and Programme 
host

 ► Umeå University

Funding  
disbursed,  
seK million

Mistra 43.5m

 ► 1996–1999 15.0m

 ► 1999–2002 24.0m

 ► 2002–2003 4.5m

Industrial financing

 ► Akzo Nobel (owner of the Eka 
Chemicals site)

 ► City of Stockholm (Streets and 
Real Estate Department, owner of 
the gasworks site)

 ► EcoTec.

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► Lund University 13.8m

 ► Stockholm University 5.1m

 ► Örebro University 2.8m

Public stakeholder

 ► Swedish Defense 
Research Agency (FOI) 1.5m

Programme 
director

 ► Bo Mattiasson, Lund University, 
1997–2003

executive 
committee  
chair

 ► Thomas Berglin, Eka Chemicals 
AB, 1996–2003

12.2 Main results and impact
In our view, the main results and impact of COLDREM 
were related to methodological development and com-
mercial spin-offs:

 ► The North Sweden Soil Remediation Centre (Mark-
saneringscentrum Norr, MCN) where collabora-
tion and new research projects have been under-
taken.

 ► Promoting and influencing environmental biotech-
nology at the University of Lund (Department of 
Biotechnology, Kemicentrum). Research on these 
issues was initiated, with more employees, admis-
sion of PhD students, graduate work, new interna-
tional collaborations etc.

 ► Demonstrating and developing alternative meth-
ods of remediating contaminated soil in a cold 
northern climate. Methods used in the programme 
were later used at the Swedish Defence Research 
Agency (FOI).

12.3 Background
12.3.1 What was the challenge?

Using land for housing or industrial redevelopment can 
reveal soil or sediment contamination by metals and/
or persistent organic pollutants (POPs). Remediation 
is necessary when metals like mercury, cadmium, lead, 
arsenic or chromium, or persistent organic compounds 
like dioxins, PCBs, DDTs or PAHs, have contaminated 
the soil. Traditional techniques exchanged materials 
for those that were easier to manage, used chemicals to 
transform the contaminants into less hazardous forms 
of chemicals, or disposed of them by high-temperature 
combustion.

12.3.2 How was the programme 
to contribute to a solution?

COLDREM’s overarching purpose was to develop and 
evaluate biological, chemical and physical treatment 
methods of soil remediation in a cold (Nordic) climate. 
The work focused on areas where remediation was dif-

12 Soil Remediation in a  
Cold Climate (COLDREM)
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ficult: an old gasworks site contaminated with polycy-
clic aromatic hydrocarbons and an EKA Chemicals fac-
tory site contaminated with mercury and polychlorin-
ated dibenzofurans (PCDFs). The aim was to restore 
these sites and recover valuable natural resources of 
considerable economic value, while improving land use 
and making spatial planning more flexible. In addition, 
COLDREM was thought to give Sweden a technical ad-
vantage over other, comparable countries. Biological 
remediation methods must be adapted to the climate 
and on-site physical conditions, and remediation tech-
niques designed for a cold climate could be exported to 
other countries in Northern Europe, with the added bonus 
of creating more jobs in Sweden. If the methods tested 
in COLDREM could be applied on a large scale, site reme-
diation at considerably reduced cost would be feasible.

12.3.3 Who was to benefit from the results?

The main users of the programme results were compa-
nies in the construction industry, property and hous-
ing, and environmental engineering. It was thought 
that central, regional and local authorities responsi-
ble for building, planning and issues relating to the en-
vironment and natural resources generally might also 
become users of the programme results.

12.4 Results and impact 
related to Mistra’s purpose
The respondents’ answers appear to show disagree-
ment as to whether the planned activities in COLDREM 
had been performed and its objectives achieved. The 
same may be said about its contribution to the research 
problems identified. The fact that the programme was 
located in four universities and two test sites and had 
some communication problems meant that the activi-
ties were not completed. One comment in the question-
naire pointed to the magnitude of the problems:

 ▼ ‘The problems were so great that it took longer to 
achieve results.’

The users’ evaluation indicated their uncertainty about 
whether the programme essentially concerned meth-
odological development or knowledge building. The 
objectives were said to have been achieved, but the 
evaluation panel identified inconsistency with the 
overarching objectives.

As a condition for funding the real programme after 
the planning phase, Mistra required a revised pro-
gramme plan. A second evaluation of the programme, 
demonstrating the relevance and importance of COL-
DREM’s orientation and objectives, was then initi-
ated by the COLDREM board. Phase 1 started with a 
new programme manager this time in Lund, and was 
granted funding on condition that the programme 

management proved more efficient. The main contrac-
tor remained Umeå University.

Results recurrently mentioned by respondents in-
cluded the setting-up of the North Sweden Soil Reme-
diation Centre (MCN). The Centre, which has been ac-
tive since 2001, is led by the Department of Chemistry 
at Umeå University. Research partners include the Ge-
ology and Waste Science and Technology departments 
at Luleå University of Technology, the Swedish Defence 
Research Agency (FOI) and the Swedish University of 
Agricultural Sciences (SLU). Examples of industrial re-
search partners are Tyréns and Ragnsells Waste and 
Recycling. Other partners in research and reference 
groups included Billerud Paper, Sweco, WSP Environ-
mental, Alterra (Netherlands), Regenesis (USA), and 
Health Canada, Ottawa (Canada).

Other results from COLDREM have been new reme-
dial action technology and development of existing 
methodologies, notably phytoremediation, especially 
in soil contaminated with metals. Using this method is 
particularly efficient when there is low-level contami-
nation over large areas, and the technology implicates 
low costs.

As in other Mistra-funded programmes, the net-
work seemed to be viable. Participants in COLDREM 
also pointed to the resulting establishment of an inter-
disciplinary network.

Regarding effects, COLDREM has encouraged the 
development of environmental biotechnology at Lund 
University (Department of Biotechnology, Kemicen-
trum). In the course of the programme, activities were 
given a boost with more employees, admission of PhD 
students, postgraduate studies, inception of new inter-
national collaborations etc. Research on organic pol-
lutants also began at Stockholm University, starting 
with a group studying Plant Physiology at the Depart-
ment of Botany. The groups thereby broadened their 
international networks as well.

The contacts and collaboration established in COL-
DREM seem to have been highly viable since some of 
the contacts created during the programme are now 
being developed further in both basic and applied re-
search projects:

 ▼ ‘We keep on developing selected pieces of the pro-
gramme with parts of the contact network.’

 ▼ ‘We’re immersed in intensified business contacts.’

One accomplishment highlighted by the respondents 
is that it brought the issue of soil to the fore. The im-
pression given is that the programme was not ‘mature’ 
when, after planning and a phase 1, it ended. One re-
spondent remarked that:

 ▼ ‘In the long run, it’s possible to develop new meth-
odology and technology for soil remediation.’
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12.4.1 Good living environment and find-
ing solutions to im portant environmental 
problems and for sustainable development 
of society and good living environment

In terms of this programme’s objectives, the partici-
pants’ definition of a ‘good living environment’ is one 
that is non-toxic:

 ▼ ‘A local environment free from toxins.’

The programme contributed to achieving this kind of 
good living environment through soil remediation, i.e. 
by rendering the soil non-toxic:

 ▼ ‘Reducing heavy metals, reducing exposure to 
polyaromatics.’

 ▼ ‘Cleaner soil.’

COLDREM aimed for hands-on solutions and, conse-
quently, the programme contributed especially to such 
environmental objectives as A Non-Toxic Environment 
and Good-Quality Groundwater. Respondents also 
mentioned the following objectives: Flourishing Lakes 
and Streams, A Balanced Marine Environment, Flour-
ishing Coastal Areas and Archipelagos and A Good 
Built Environment.

12.4.2 Development of strong research 
environments of the highest international 
class including industrial application

The programme yielded six PhDs and four licentiate 
theses, and a total of 89 publications.

The scientific evaluation of COLDREM stated that its 
scientific quality was satisfactory and that it had result-
ed in tangible deliverables. The programme was also 
appreciated because it boosted skills:

 ▼ ‘Capacity building in Sweden, in scientific disci-
plines contributing to bioremediation, especially in 
basic sciences, concerning biodegradation, micro-
bial ecology and chemical analytical 
methodologies.’

 ▼ ‘The programme succeeded in improving skills in 
the area, but the scientific outcome could have 
been better with better programme management.’

New research projects (on what subjects is unclear) 
funded by the EU and the Knowledge Foundation (KK-
stiftelsen) seem to have come into being.

The Soil remediation centre (MCN) is an example 
of continuing collaboration, as well as a commercial 
spin-off that launched various kinds of new research 
projects, presentations etc. Regarding whether any 
demonstrator or prototype had been developed, re-
spondents mentioned Electrical Cell Migration and de-
velopment of a pilot study.

Otherwise, there is no clear evidence that COL-
DREM made the most of its opportunities for achieving 

industrial applications. We have no information about 
patent registration or launching of any services, goods, 
processes etc.

12.5 Mode of organisation 
and operation
Connections with other Mistra programmes seem to 
have been limited. Researchers had participated in two 
other programmes: Greenchem and MiMi.

The programme management was geographically 
dispersed since the programme director was located in 
the South of Sweden (Lund) and the programme secre-
tary still in the north (Umeå, still the main contractor). 
Vast distances were probably a major challenge to col-
laboration for the participants as well. During the pro-
gramme there was some criticism of the fact that only 
two remediation test sites were taking part; this was 
said to narrow its focus, and more wide-ranging exper-
tise was considered necessary to solve this problem.

However, participants believed that the organisa-
tion of the programme — with a main contractor, pro-
gramme management and programme board — had 
helped to make its implementation better than it would 
otherwise have been. The researchers stressed that, 
without Mistra, this research would most likely not 
have been conducted. The duration and scope of fund-
ing were essential in enabling complex issues of these 
kinds to be addressed. Opinions about Mistra’s role, es-
pecially whether Mistra had contributed to good im-
plementation of COLDREM, appear to be more uncer-
tain. In bringing together a group of participants, Mis-
tra was perhaps concerned more with skills than with 
the scope for collaboration.

12.5.1 Interdisciplinary work

There seems to have been interdisciplinary work, but 
it did not result in shared use of methods, joint ques-
tions or a common language. Perceptions of whether 
the interdisciplinary work enriched the researchers’ 
own work varied among the participants. However, it 
may have encouraged a variety of approaches to com-
mon research questions.

The respondents stated that good joint meeting 
places did indeed exist. We interpret this as referring 
to the research group or participants located at the 
same site, given the respondents’ dissatisfaction with 
the vast geographical spread of participants.

12.5.2 User involvement

COLDREM’s results were considered highly useful by 
the users. But the user involvement does not seem 
to have been extensive, although the contacts made 
were acknowledged to have enriched the research. To 
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achieve this potential benefit, several users pointed out 
in the mid-term review that better communication and 
cooperation between COLDREM and relevant users 
would have been needed. The mid-term review em-
phasised collaboration between problem owners and 
industry in the projects. In retrospect, these opinions 
appear highly relevant.

During the programme, there was some criticism of 
the fact that only two testing sites were selected. This, 
it was thought, might have discouraged other users 
and problem owners from becoming involved. Knowl-
edge transfer between researchers and users was also 
deemed fairly weak, with results not being communi-
cated intelligibly to the latter group.

12.6 Development 
and lessons learnt
Respondents did not see attending COLDREM as a good 
career move. Neither were the participants entirely sat-
isfied with the programme in general:

 ▼ ‘There were many theses but there could have been 
many more. [The programme] wasn’t mature at the 
time when it ended.’

Respondents made the following recommendations to 
Mistra in the questionnaire:

 ▼ ‘I would initially suggest differentiation between 
programmes with users and those without. COL-
DREM had no users. This differentiation must be 
done before the programme started. It wasn’t pos-
sible to form the programme into a single shape. 
Research should be focused geographically rather 
than dispersed all over the country.’

 ▼ ‘The choice of programme manager is important 
for the outcome.’

 ▼ ‘Management and communication are important 
for a programme with participants from different 
research environments.’

12.7 Concluding comments
The overall assessment of the COLDREM programme is 
that a troublesome planning phase left a burdensome 
legacy in Phase 1 as well. There was also something of 
a contradiction between, on the one hand, the views 
expressed by respondents concerning the significance, 
and need for investigation, of the issues that COLDREM 
set out to explore and, on the other, the actual results. 
In addition, there seems to have been a discrepancy 
between the overarching objectives of the programme 
and those of the projects; naturally, this was an obsta-
cle to achieving the programme objectives.

The results and impacts of COLDREM appear, as far 
as we can detect, to be networks and centres where the 
research can continue, rather than tangible deliveries. 
This perception is reinforced by comments to the effect 
that the programme still had extensive work remaining 
to be done when it ended. We have the impression that 
ambitions, objectives and management were not clear 
enough. This may have affected collaboration, and we 
therefore draw the conclusion that the research find-
ings could have been further developed in the pro-
gramme.

Again, we underline that the programme manage-
ment has to be chosen carefully. In addition, inviting 
the right participants requires a sound understanding 
not only of their proficiency, but also of their ability to 
work and collaborate in an interdisciplinary way.
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13.1 General information

Programme 
Period

 ► 1997–2004 (two phases)

main contractor 
and Programme 
host

 ► Luleå University of Technology

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Mistra 76.1m

 ► 1997–2000 40.0m

 ► 2001–2003 36.1m

In addition, support has been 
received from the business sector.

Funded  
organisations 
main contractor 
excluded in  
million seK

Universities

 ► Umeå University 8.4m

 ► Royal Institute of 
Technology 12.6m

 ► Stockholm University 10.2m

 ► Linköping University 6.9m

 ► Uppsala University 1.5m

Commercial organisations

 ► Kemakta 9.9m

 ► Arvesund 1.4m

 ► Envipro 1.3m

Public stakeholder

 ► Swedish Geotechnical 
Institute (SGI) 1.9m

Programme 
director

 ► Lars Olof Höglund, Kemakta 
Konsult AB, 1997–2004

executive 
committee  
chair

 ► Sten Bjurström, Swedish Nuclear 
Fuel and Waste Management 
Company (SKB), 1997–2004

13.2 Main results and impact
In our view, the main results and impact of MiMi were 
related to knowledge and positioning of Swedish 

researchers and industry in the field of environmental 
concerns in mining:

 ► New knowledge was gained, primarily in the areas 
of waste disposal and function analysis with a fu-
ture perspective.

 ► Swedish industry and academia attracted interna-
tional attention with its advanced knowledge.

 ► By providing this knowledge, the Swedish Govern-
ment, research and industry jointly influenced the 
EU directive on the management of waste from ex-
tractive industries.

13.3 Background
MiMi was a programme in which some 40 Swedish re-
searchers from several different universities partici-
pated. In addition there were 12 associated research-
ers, both national and international.

The idea was first discussed in 1996 with the Swed-
ish Environmental Protection Agency and its in- house 
Waste Council. A programme proposal was then pro-
duced by researchers, representatives of the mining in-
dustry and consultants, and an application was submit-
ted to Mistra.

13.3.1 What was the challenge?

Measures to prevent or considerably reduce leaching 
of metals from mining waste must be effective, both 
in terms of costs and from an environmental point of 
view. The total quantity was estimated at more than 
600 million tonnes of waste, so the environmental im-
pact was severe. In addition, there was a major risk of 
environmental detriment from the heavy metals in the 
waste persisting for a long time, perhaps even thou-
sands of years.

13.3.2 How was the programme 
to contribute to a solution?

The MiMi programme aimed to develop robust, effec-
tive and predictable measures to minimise leaching 
over a long period of time, thereby giving the Swedish 
mining industry a competitive advantage. The objective 
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was to survey the mining waste processes that might be 
affected in the very long term, and to develop new and 
improved treatment methods, as well as making meth-
ods available to assess any possible environmental im-
pact in conjunction with prospecting for a new mine 
as well. In addition, the MiMi programme developed 
methods of aftertreatment for existing waste.

13.3.3 Who will benefit from the results?

The mining industry was obvious and important users. 
Also identified as potential users of the programme re-
sults were the municipalities where the mines are or 
have previously been located; central, regional and 
local authorities responsible for planning and water 
issues; and environmental authorities.

13.4 Results and impact 
related to Mistra’s purpose
Among the respondents, opinions differed on the ques-
tion on whether the activities planned were carried 
out. About half agreed, while the other half disagreed. 
Opinions were not correlated with specific respondent 
categories. Overall, however, the majority opinion was 
that the programme achieved its objectives.

 ▼ ‘Because of the “culture clash” in several parts of 
the programme, targets were not met in time. In 
several cases the data expected (e.g. for modelling) 
wasn’t delivered. The programme participants 
published their own work, since inputs from model-
ling based on sampling in the field were lacking. It 
was only in the final stages of the programme that 
integration took place and a few joint publications 
appeared.’

MiMi’s results consisted in new knowledge in two 
areas, in particular: what happens to Sweden’s waste 
(chemical processes and quantitative correlations) and 
future-oriented function analysis (to provide an ap-
proach to planning activities for handling older waste), 
including the analytical models and tools developed.

Yet other results concern knowledge and enhance-
ment of contacts between researchers, industry and 
society. This is evident if PhDs now are employed in 
industry are viewed as human capital. Moreover, they 
take with them to their new workplaces the knowledge 
and understanding they acquired in MiMi. Greater in-
sight into environmental problems caused by mining 
waste and current scope for minimising these was also 
acquired.

Among the comments were:

 ▼ ‘A scientifically sound functional analysis of reme-
diation of sulphide tailings.’

 ▼ ‘Development of methodology for assessing long-
term performance of methods to prevent the for-
mation of acid mine drainage from landfill. Com-
prehensive documentation of the above.’

 ▼ ‘A new generation of highly trained scientists and 
others who know about contaminated land can talk 
to one another and people from other disciplines, 
and attack the problem with a broader approach.’

 ▼ ‘Dry cover of mining waste is safer than water 
cover. Plants can reduce acidity and metal emis-
sions from water-covered tailings storage.’

 ▼ ‘1) Research training and 2) the multidisciplinary 
approach (I haven’t seen anything similar since!)’

Effects are related to building of research skills and con-
tinuity in terms both of research areas and of networks:

 ▼ ‘Networks and gaps between disciplines were inter-
esting and need constant work. Continuity is im-
portant. I see continuity in some questions that I 
then became aware of (questions that were not in 
my actual field of research at the time but that I’m 
very much working on today). Linking “reality”, i.e. 
the data field, with our goal of explaining and mod-
elling the processes is important for people’s future 
safety and environment.’

 ▼ ‘It brought Sweden to the fore internationally as a 
major player in the mining environment, both in-
dustrial and academic.’

 ▼ ‘The industry is much more aware of environmen-
tal issues, which are higher on their agenda. Re-
search has moved on, with a number of new pro-
jects with different funding agencies. Overall, there 
is more and better research on the mining 
environment.’

 ▼ ‘An integrated approach to the various processes 
— chemical, biological, hydrological, geotechnical 
— is taking place in the mining environment. This 
is important for planning and taking action in new 
and existing mines, and for remediating old waste.’

The programme is also said to have influenced the EU 
directive on the management of waste from extractive 
industries9 which came into effect in 2006 and was im-
plemented in Swedish legislation in 2008 through the 
ordinance on mining waste (Utvinningsavfallsförord-
ningen, SFS 2008:722):

 ▼ ‘A joint Swedish approach (shared by industry, cen-
tral government agencies and researchers) has, 
since the programme was implemented, greatly in-
fluenced ongoing work on a new mining waste di-
rective in the EU.’

9 http://eur-lex.europa.eu/LexUriServ/LexUriServ.
do?uri=CELEX:32006L0021:EN:NOT, accessed on 17 December 2012.
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13.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

The majority of respondents have decided views on the 
programme’s contribution to a ‘good living environ-
ment’. Their definition relates to environmental con-
cerns in mining:

 ▼ ‘Basic knowledge and methods to protect the envi-
ronment, particularly the aquatic environment. 
Ability to create jobs and local supply in regions 
with otherwise weak industrial structure.’

 ▼ ‘Metal production is, in my opinion, the essence of 
the concept of “sustainable development”. Without 
metals, there is no development — but it must be 
done in a sustainable way.’

 ▼ ‘The programme was aimed at improving the envi-
ronment, primarily by minimising metal concen-
trations in groundwater, lakes and streams down-
stream of mining areas. The programme has con-
tributed and will continue to contribute to 
improved ecological status in these waters.’

MiMi had helped Sweden to achieving a good living en-
vironment (as defined by the programme), the partici-
pants thought:

 ▼ ‘The programme specifies the type of mining that 
can be done without significantly impacting on the 
environment — mainly ambient water quality, di-
rectly or indirectly.’

 ▼ ‘With cheaper aftertreatment, the state gets more 
money that can be spent on other things. Successful 
wastewater treatment improves water quality and 
fisheries in the mining areas. Competitive Swedish 
mining secures Swedish jobs.’

 ▼ ‘Refined techniques and greater dissemination of 
good techniques for disposing of tailings.’

 ▼ ‘Increased awareness. Economically feasible 
measures.’

The programme focused on key environmental issues 
and was perceived by participants to have been im-
portant in solving major environmental problems and 
achieving environment-friendly development of so-
ciety. The results seem to have been used even before 
they were published, owing to the good contacts be-
tween the researchers and industry. Some key individ-
uals were busy with a dam accident abroad, and this 
delayed some results. Overall:

 ▼ ‘No revolutionary results, but a solid platform for 
future work.’

 ▼ ‘Research was too short-lived to have an impact on 
long-term environmental problems.’

Participants saw MiMi as primarily furthering the en-
vironmental objectives of Natural Acidification Only, 
A Non-Toxic Environment, Flourishing Lakes and 
Streams, Good-Quality Groundwater, Thriving Wet-
lands and A Magnificent Mountain Landscape:

 ▼ ‘The programme aims to reduce the appearance of 
ARD (acid rock drainage, i.e. metalliferous lea-
chate), which may have a negative impact on sur-
face and groundwater. Good aftertreatment can re-
duce the “visual impact” and increase biodiversity 
in wetlands, for example. You can also reduce re-
source use and transport of metals out to sea. Some 
types of cover pose the risk of increasing the volume 
of nutrients entering nearby watercourses, at least 
initially.’

13.4.2 Development of strong research envi-
ronments of the highest international class

Most of the respondents stated that the MiMi pro-
gramme had helped to consolidate existing research 
environments, but not to establish completely new 
ones. The scientific evaluation concluded that the sci-
entific and technical contributions of the programme 
were advanced, and described the scientific value of its 
results as being ‘at an internationally acceptable level’. 
The participants seemed to agree, while also perceiv-
ing MiMi as having influenced the research field itself:

 ▼ ‘Methodology and social orientation can be im-
proved before the highest international level is 
reached. The mining industry is important to Swe-
den and good solutions to the current problem 
areas will lead to greater economic and environ-
mental sustainability.’

 ▼ ‘Both directly from the programme and in terms of 
high-quality research training, the programme 
had a major influence on the field of research.’

The participants perceived MiMi as having contributed 
to development of contacts among researchers belong-
ing to different disciplines, and between those oriented 
towards basic research and those engaged in applied 
research within the same discipline.

Regarding knowledge development, MiMi produced 
15 PhD theses (five of these PhD graduates are now as-
sociate researchers) and 11 licentiate theses, along 
with 23 Master’s theses and student projects. There 
are ample examples of PhD students who have taken 
up postdoctoral positions abroad or hold various posi-
tions in industry.

Researchers in MiMi also published 77 scientific 
publications, in addition to articles in the media and 
articles and papers for conferences and reports.

 ▼ ‘My feeling is that the articles published in the most 
respected journals were mostly scientific and had 

Mistra prograMMe report: MItIgatIng the envIronMental IMPact oF MInIng waSte (MIMI) • 77



the least connection with the practical issues. I 
think many people have had to broaden their per-
spective when they were obliged to work with others 
to achieve the project objectives. In our pro-
gramme, however, most of us were scientists, and 
this is still said to have helped.’

 ▼ ‘It’s difficult to assess what “highly respected scien-
tific journals” are. A great deal is published, any-
way, if not in Science or Nature.’

The programme has led to new research projects fund-
ed by VINNOVA, the Swedish Research Council for En-
vironment, Agricultural Sciences and Spatial Planning 
(Formas), the mining industry, Bergskraft etc. MiMi 
also indirectly resulted in participation in EU-fund-
ed projects in the Fifth, Sixth and Seventh Framework 
Programmes, such as PIRAMID (Passive In-situ Reme-
diation of Acid Mine/Industrial Drainage), ERMITE 
(Environmental Regulation of Mine Waters in the Eu-
ropean Union), ProMine (Nano-particle products from 
new mineral resources in Europe) and Eurare (Devel-
opment of a sustainable exploitation scheme for Eu-
rope’s Rare Earth ore deposits).

MiMi also had an impact on education: respondents 
stated that courses at Luleå, Umeå and Uppsala Univer-
sities, such as degree courses for civil engineers, had 
used results and methods from the programme.

There are examples of non-commercial spin-offs:

 ▼ ‘MiMi participated in building the GEORANGE or-
ganisation with funding from the EU regional sup-
port fund, the county administrative board, Malå 
municipality etc., and in setting up the MWine re-
search network in Europe, with its focus on issues 
related to mine water. The research team at Örebro 
University has been a driving force in initiating re-
search and networking for Bergskraft, which focus-
es on exploration, environmental issues, etc. 
around the mines in Bergslagen.’

 ▼ ‘Contributions on the entrepreneurial side and 
joining in the competition to find the best basic 
method of water purification.’

GEORANGE is a non-profit organisation whose main 
task is to expand the concept of ‘development’ in the 
mining and minerals industry. It has members from 
municipalities, organisations, universities and indus-
try. The focus is on networking and developing work-
able methods for more environment-friendly mining.10

No information has been found on the MWine net-
work. It is unclear whether the network is still active.

The Bergskraft11 project started in 2004, with 
EU funding. A number of municipalities, counties, 

10 http://www.georange.se/pages.aspx?r_id=36090, accessed on 18 
December 2012.

11 http://www.bergskraft.se/, accessed on 18 December 2012.

voluntary organisations and companies joined in a con-
certed effort to revive the mining industry in Bergsla-
gen. This project has been granted funding for anoth-
er three years and after completion in 2014, there are 
plans for its continuation.

13.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

MiMi developed a demonstrator or prototype for reme-
diation treatment in areas and test facilities:

 ▼ ‘Demonstration plants for various remediation 
methods for mining waste that were later assigned 
to the GEORANGE organisation.’

 ▼ ‘I sent in an entry to the student competition (Ven-
ture Cup).’

 ▼ ‘The GEORANGE test facility in Kristineberg.’

Improving waste management in the mining industry 
favours Sweden’s future competitiveness. The mining 
industry derives a direct benefit from the programme 
results through improved and more specifically tai-
lored aftertreatment, which can be selected to ensure 
environmentally sound waste disposal.

MiMi has not resulted in any obvious commercial 
spin-off. Traces of consultancy services may exist, but 
there is no clear evidence of such traces at the time of 
writing:

 ▼ ‘The commercialisation could have been supported 
better. It might have been better if the forms and 
methods had been decided on in a “top-down” 
management style.’’

Services launched were said to be ‘environmental fore-
casts’, ‘more proficient consultants’ and ‘individuals 
with mining skills — something consultancy compa-
nies lacked’. Processes mentioned included ‘an after-
treatment model’, ‘more efficient remediation for min-
ing waste’ and ‘dry cover of mine waste’.

13.5 Mode of organisation 
and operation
Mistra decided which organisation was to be the main 
contractor, and — jointly with LTU — invited people to 
become members of the programme board.

Overall, the way of organising the programme with 
a main contractor, programme management and a pro-
gramme board was perceived to have contributed to 
better implementation of the programme.

The initial plan for the subprojects was based on 
senior researchers assisted by PhD students. As it 
turned out, the PhD students had to divide their time 
among several projects, which somewhat complicated 
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the administration. On the other hand, integration in-
creased. The prevailing opinion at the programme level 
was that the budget limited the PhD students to one 
project only.

13.5.1 Programme management

The evaluations made after the first phase both con-
tained criticisms and pointed to potential benefits. 
Regarding the latter, the users’ evaluation showed ex-
pectations of great benefits from future results by the 
users, although this could have been communicated 
better. The criticisms came primarily from the Scien-
tific Review Panel: for example, they found the pro-
gramme management lacking in scientific experience.

There was an interval between the first and second 
phases to give the programme time to develop a better 
structure and focus, with clear objectives for restruc-
tured projects. One improvement was that the pro-
gramme management was assigned a scientific expert 
panel as support. This thorough process entailed ex-
tensive consultation among stakeholders, which was 
very time-consuming. MiMi applied, and was granted, 
an additional three months to prepare the programme 
proposal for Phase 2.

 ▼ ‘A gap between the research side (read: some pro-
fessors) and programme management (which 
didn’t come from academia) arose, perhaps be-
cause of lack of understanding. The professors 
wanted to take data (they invoked their independ-
ence) while all the rest of us had to report our data, 
which I think was all right. “Suspicion” unwarrant-
ed? Maybe this made the programme difficult to 
manage. It affected the PhD students, the research 
environment and the networking.’

 ▼ ‘It was very nice to have a programme coordinator 
who wasn’t a researcher. Being an experienced 
consultant, he could be impartial.’

 ▼ ‘Very high marks to our programme director, who 
was an external consultant and, as such, didn’t di-
rectly belong to the academic community. It ena-
bled him to stand above some academic mudsling-
ing and thereby to shield the students on the 
programme.’

Criticisms made in the evaluations were perceived as 
misconceptions and there was frustration among partic-
ipants that they had not being given the opportunity to 
comment on these criticisms, some of which were harsh.

13.5.2 Mistra’s role

There are a variety of opinions about Mistra’s manage-
ment of the programme. The programme board were 
more negative than the other categories of programme 
participants. Most of the respondents, however, stated 

that Mistra’s management definitely contributed to 
better implementation of the programme.

The administrative demands were perceived as bur-
densome, and by some exaggerated, at least initially. 
After adjustments and some changes, the programme 
routines became well-functioning.

 ▼ ‘The regular monitoring was good, but one some-
times felt it was taking up a lot of time in relation to 
the rest of the work.’

 ▼ ‘Mistra’s management was perceived overall as re-
sponsive, relevant and constructive and therefore 
highly appropriate. One exception was the disas-
trous approach to mid-term evaluation by interna-
tional reviewers that I really hope to have under-
gone a metamorphosis and processing.’

 ▼ ‘It was OK for me, but not everyone was happy.’

 ▼ ‘I experienced Mistra’s management as clear, but 
not always convincing. Often it consisted of wise 
comments.’

 ▼ ‘We were required to perform quarterly reporting, 
possibly because the programme manager was a 
consultant, not a researcher. I’m not sure whether 
that would have made a huge difference but it cer-
tainly seemed so to my supervisors at the time. I 
also believe that, in the end, there was a lot of syn-
thesis work that could have been stronger if it had 
been started earlier. The groups were not forced (or 
“strongly encouraged”) to work together, but per-
haps they should have been!’

 ▼ ‘Strong governance was probably needed to “force” 
together people who are used to working on their 
own, but maybe a bit too much time was spent on 
“adMISTRAtion”.’

The value of obtaining this kind of funding was clear-
ly immense, and the participants saw Mistra’s added 
value as consisting primarily in its long time frame and 
broad scope, along with the requirement of user in-
volvement. Comments stress the combination of sev-
eral factors:

 ▼ ‘Here, I was forced to choose an option here that I 
think gives a skewed picture. It is, rather, several 
factors (the long-term perspective, the size of the 
funding, the multidisciplinary approach, the man-
agement and organisation, and the user contacts) 
that together give Mistra programmes their unique 
strength. It’s a pity that this dimension gets lost in 
the phrasing of the question.’

 ▼ ‘To reach a sufficient critical mass and be able to 
perform the relevant field measurements and/or 
experiments over a sufficiently long period, very 
significant funding is needed.’

Mistra prograMMe report: MItIgatIng the envIronMental IMPact oF MInIng waSte (MIMI) • 79



 ▼ ‘I would have ticked everything. I think it’s the sum 
of the five options that makes me so excited about 
the MiMi programme and Mistra.’

 ▼ ‘A large-scale, coherent programme with clear 
management has much greater potential to solve 
environmental problems and come up with innova-
tive research than a series of isolated projects with 
a similar theme ( for the same money).’

13.5.3 Interdisciplinary work

The overall opinion was that interdisciplinary work 
had been conducted in MiMi. The majority stated that 
the interdisciplinary approach had enriched the re-
search, and that the programme offered them good ac-
cess to joint facilities for meeting one another.

Most of the respondents, but not all, also thought 
the interdisciplinary approach had resulted in new 
types of research question, that it had meant using 
methods from other disciplines; and that it had suc-
ceeded in creating a common analytical framework 
and language.

This approach was unfamiliar to most of the partic-
ipants at the time of MiMi’s launch. However, when it 
ended the researchers perceived it as beneficial and af-
fording positive exchange with participants from other 
disciplines. ‘Interdisciplinary’ seems nonetheless to 
have been defined as involving different scientific dis-
ciplines but excluding social sciences.

 ▼ ‘The interdisciplinary approach meant different 
disciplines in science only.’

 ▼ ‘MiMi was a moderately interdisciplinary pro-
gramme based on the research questions in focus. 
The various specialist scientific and engineering 
disciplines created a balance between the creative 
meetings and frustration. If MiMi had striven for 
greater interdisciplinarity and it had included so-
cial sciences, including economics, I think other 
frictions would have prevailed.’

 ▼ ‘Scientific interdisciplinarity. The research ques-
tions become more complex when you have to take 
into account both chemistry and hydrology, for ex-
ample, or field data and models. I think that the tasks 
were allocated within the group rather than that 
we learnt new techniques from others. I think we’ve 
gained a broader perspective and now find it easier 
to communicate with people from other disciplines. 
A joint study area was a natural meeting place.’

 ▼ ‘There were excellent research training synergies 
between the groups, but they could have been im-
proved. The postgrads were keen and willing, but 
our supervisors had differences that meant we did 
not work together as closely as we might have 
done.’

13.5.4 User involvement

The most important users were the mining industry, 
authorities, expert consultants and research groups:

 ▼ ‘The programme had influential people from both 
the mining industry and public authorities as 
members of the Board. There was also a project in 
the programme’s management team, which partic-
ipated in the entire process from the programme 
idea on, throughout the implementation, synthesis 
work and compiling the results from the implemen-
tation of their respective activities.’

 ▼ ‘As a graduate student, at one point I stood in for 
someone else, and was in touch with an EU politi-
cian ( Jonas Sjöstedt) who, on his own initiative, 
contacted a colleague through a former MiMi grad-
uate student who had an assignment from the En-
vironmental Protection Agency regarding the 
Water Framework Directive. I was then given the 
job of writing a consultation response to the new 
WFD. It was educational.’

 ▼ ‘The contacts with the primary user, Boliden, were 
marred initially by the fact that those with the 
greatest interest in the project became preoccupied 
with the dam collapse in Apirsa. I feel that the con-
nection with industry has been stronger than that 
with the government side. There is great interest in 
R&D in the mining industry, where many of the en-
vironmental issues are very complex. Users provid-
ed our field study premises. It is inspiring to work 
on a project where we know that if we come up with 
something good, it will quickly be put into 
practice.’

Results were disseminated to users and stakehold-
ers through many different channels, far from only 
through publications:

 ▼ ‘The researchers and programme manager attend-
ed many conferences and seminars. At the end of 
the programme, they organised seminars (in Skel-
lefteå and Örebro) targeting customers (industry, 
consultants, government agencies). The final re-
port was a synthesis of the knowledge that came up 
during the programme. All the documentation was 
collected in a box that was distributed to several 
hundreds of stakeholders and academia.’

MiMi’s own perception of its communication was that, 
in spite of a well thought-out communication plan, 
there were difficulties in reaching out to users. The rea-
sons were twofold: the programme’s contribution was 
only one aspect of the issues facing industry and soci-
ety, and the package of facts, knowledge and methods 
should have been compiled by professionals with the 
relevant skills and resources.
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Many, but not all, participants agreed that they 
had strong contacts with users in the programme, 
and on their substantial contribution. The same goes 
for whether the user involvement had resulted in new 
types of research question or whether users had en-
riched the research.

13.6 Development 
and lessons learnt
About half the respondents agreed that taking part had 
enhanced their career development:

 ▼ ‘’I currently work on environmental issues in the 
mining industry. I most likely got this job because 
of my participation in the programme.’

 ▼ ‘I did my postdoc in the area. I’m now working on 
other environmental issues where the benefits are 
more indirect.’

 ▼ ‘I received fantastic research training, opportuni-
ties to work in a multidisciplinary manner with 
Swedish colleagues, and the chance of travelling to 
conferences and courses abroad that gave me an 
extremely solid grounding in environmental 
chemistry.’

The participants’ reflections show overall satisfaction 
with the programme, although some comments point 
to weaknesses:

 ▼ ‘Ambitious programmes but complex issues. Good 
overviews and syntheses. Not exactly revolution-
ary, but in some cases the field today is heavily in-
fluenced by Swedish research.’

 ▼ ‘I call for better dialogue between programme 
managers and researchers.’

 ▼ ‘Mistra should work harder to solve concrete prob-
lems. Some programmes seem to be more about 
quantifying problems and do not have many ideas 
about how they should be solved.’

 ▼ ‘Clearer common goals needed for project 
participants.’

 ▼ ‘There was some discontent at the time among the 
senior researchers about the programme director 
being a consultant rather than a researcher.’

 ▼ ‘It’s necessary for many research disciplines to 
work together on the basis of relevant field studies.’

 ▼ ‘The administration could always be better, and in-
corporate users into this work too, as well as the 
universities, to take more responsibility and im-
prove communication channels.’

13.7 Concluding comments
Implementation of the MiMi programme was marred 
by some difficulties. One was that the non- academic 
programme manager was not accepted by all the re-
searchers. This affected work, collaboration and prob-
ably the pace at which results were achieved. Another 
was administrative difficulties when the initial organi-
sation plan fell short, owing to the high mobility of PhD 
students between projects. This mobility provided op-
portunities for integration, on the other hand.

This integration seems to have been fortunate, and 
one striking characteristic of MiMi is that its networks 
and contacts persist to this day and are viable in new 
projects and cooperation. The programme may not 
have resulted in sensational findings but today there is 
a platform for future work linking researchers, and also 
linking industry and research.

One way of disseminating the findings and ap-
proaches is through the PhD graduates who are now 
employed in the industry and public agencies. These 
may be seen as knowledge carriers and they have de-
veloped wide-ranging views on research and methods. 
Another way is through education, and MiMi appears 
to have influenced courses at three universities.

The attention paid to research and industry alike 
should have put Sweden firmly on the map in terms of 
the environmental implications of the mining indus-
try, particularly waste management. Further work is 
urgently needed to fully exploit this position.
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14.1 General information

Programme 
Period

 ► 1997–2004 (two phases)

main contractor 
and Programme 
host

 ► University of Gothenburg

Funding  
disbursed,  
seK million

Mistra 80.0m

 ► 1997–2000 45.0m

 ► 2001–2004 35.0m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities:

 ► Swedish University of 
Agricultural Science 
(SLU) 1.2m

 ► Stockholm University 23.6m

Public stakeholder

 ► Board of Fisheries 
(Fiskeriverket) 5.2m

Commercial organisation

 ► Beijer institute 2.0m

Programme 
director

 ► Anders Carlberg, 1998–2004

 ► Harald Sterner, 2004

executive 
committee  
chair

 ► Göran Bengtsson, the County 
Administrative Board of Västra 
Götaland, 1997–2004

14.2 Main results and impact
SUCOZOMA has influenced and inspired stakeholders 
and organisations. The main results and impacts we 
found include:

 ► Inspiration and guidance in joint coastal planning 
by municipalities in Bohuslän.

 ► Methods like mussel farming and new methods of 
wastewater treatment have proved to reduce eu-
trophication.

 ► All-round, enhanced knowledge of political, social 
and economic conditions in coastal zones, under-
lining the need for comprehensive management and 
planning for sustainable use of coastal resources.

14.3 Background
The SUCOZOMA programme was created by Mistra in a 
somewhat forced way. Applications in marine research 
fields did not meet Mistra’s requirements. Ecologists 
applying were then asked to broaden their team com-
position and outlook by finding social scientists and 
formulating new research questions in consultation 
with them. This took place at a time when interdisci-
plinarity was not particularly common and few areas 
of cooperation between these two disciplines existed.

Issues to which valuations after Phase 1 drew atten-
tion included coastal conflict issues and their mitiga-
tion. As a condition for granting Phase 2 funding, Mis-
tra required a new programme structure and that con-
flict management be addressed as a central problem.

14.3.1 What was the challenge?

Problems arise both in the marine environment and in 
coastal communities owing to human use of resourc-
es. The problems are particularly severe in these re-
gions, because of conflicts among different interests. 
One consequence is eutrophication of inshore waters, 
which is changing the ecological balance and condi-
tions for plant and animal life in the sea, with a marked 
impact on fisheries, outdoor recreation and tourism. 
Overfishing has further shrunk the coastal population’s 
basis of livelihood.

14.3.2 How was the programme 
to contribute to a solution?

SUCOZOMA focused mainly on three areas: Integra-
tion and interdisciplinary approaches in coastal plan-
ning; nutrient loading in coastal zones; and sustainable 
coastal fisheries. It comprised 20 different projects in 
these areas.

The SUCOZOMA programme has contributed to the 
advent of lasting ways of using coastal resources that 
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take into account both ecosystem limits and coastal 
communities’ needs.

14.3.3 Who was to benefit from the results?

Primary Swedish stakeholders were both local and na-
tional organisations involved in managing and plan-
ning coastal areas: coastal municipalities, commer-
cial and amateur fishermen, and central and regional 
public agencies involved in fisheries, the marine envi-
ronment and island administration. Researchers and 
interested citizens wishing to take part in sustainable 
management of coastal zones were also expected to 
benefit from the results.

14.4 Results and impact 
related to Mistra’s purpose
After reprioritisation, it was possible to implement 
most of the activities according to the programme 
plan. Overall, the programme achieved its objectives. 
Respondents believed that the programme had become 
better focused after the adjustments.

Results from SUCOZOMA have given users better 
knowledge and served as inspiration and guidance in 
the joint coastal planning of municipalities in Bohus-
län (part of the county of Västra Götaland), especially 
the ‘Coastal Zone Project’ (Kustzonsprojektet) and the 
Board of Fisheries’ pilot projects in local management 
of fishery resources.

Examples of practical results are:

 ► New fishing methods and equipment, bringing de-
velopment opportunities for coastal fisheries.

 ► Methodical management, which can re-create 
spawning areas for fish species that have not been 
regarded as commercially interesting to date.

 ► Reduction of the effects of eutrophication by means 
of mussel farming and new methods of wastewater 
treatment.

 ► Enhanced knowledge of political, social and eco-
nomic conditions in coastal zones, which can revi-
talise and democratise administration of, and plan-
ning for, sustainable use of coastal resources.

The respondents themselves pointed to:

 ▼ ‘Policy and practical management of fish stocks 
and biodiversity at genetic level.’

 ▼ ‘The area was new and not clearly defined. The pro-
gramme helped to highlight the area and gathered 
researchers from different disciplines around it.’

 ▼ ‘Has greatly influenced the policy decisions in Swe-
den and the EU regarding marine-related issues.’

 ▼ ‘A comprehensive approach to the problems of 
coastal ecosystems and possible solutions that 1) 
clarified the complexity of the issues, 2) contribut-
ed directly to discussions on the implementation of 
the WFD and 3) clarified the need for an integrated 
management.’

Among the questionnaire respondents, users stated 
that they had used the programme’s results on a large 
scale.

Researchers stated that the way they perceived 
the outputs and impacts of the programme had be-
come more favourable after the completion of the pro-
gramme.

One of the most important impacts has probably 
been maintenance of knowledge and the comprehen-
sive approach in various quarters of society today:

 ▼ ‘Doctoral students funded by the programme are 
also currently working on projects that are contrib-
uting to the management of marine resources.’

 ▼ ‘The interdisciplinary working method forced the 
different disciplines to collaborate on a number of 
common problems. This enabled the researchers to 
develop an understanding of one another’s skills 
and the complexity of options for sustainably man-
aging coastal zones and oceans, and to take with 
them into further research and new programmes 
their experience of working in this one. This expe-
rience and the lessons they have learnt should fa-
cilitate participants’ continued participation in 
social change both locally and globally.’

 ▼ ‘It has provided inspiration for future development 
projects in the Interreg and Structural Funds.’

 ▼ ‘Contributed to the development of interdiscipli-
nary research.’

 ▼ ‘New ways to involve stakeholders in various imple-
mentation efforts, such as the establishment of na-
ture reserves and national parks (livelihood, hous-
ing, politics, organisations, etc.).’

 ▼ ‘1) Increased expertise in the field of coastal man-
agement, 2) establishing long-term collaboration 
among researchers, but also scientists and manag-
ers, and 3) clarifying the field.’

 ▼ ‘A better understanding of the ecological and eco-
nomic importance of the coastal zone.’

14.4.1 Good living environment and finding 
solutions to important environmental problems

The programme is believed to have contributed sub-
stantially to the research problems identified, as well 
as being important for solving important environmen-
tal problems and achieving environment- friendly de-
velopment of society.
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The national environmental objectives to which SU-
COZOMA has mainly contributed, according to the re-
spondents, are Zero Eutrophication, Flourishing Lakes 
and Streams, A Balanced Marine Environment, Flour-
ishing Coastal Areas and Archipelagos and A Rich Di-
versity of Plant and Animal Life.

The majority of respondents also strongly agree that 
SUCOZOMA had contributed to a ‘good living environ-
ment’. Participants’ definitions include the following:

 ▼ ‘’Good coastal planning is an essential part of 
many people’s living environment (income, hous-
ing, environmental).’

 ▼ ‘Achieving a healthy environment in the coastal 
zone is a multifaceted task that requires integra-
tion of different sectors of society and scientific dis-
ciplines (integrated coastal zone management).’

 ▼ ‘The starting point has been that a good living en-
vironment is achieved through long-term sustaina-
ble management of natural resources in coastal 
and marine areas.’

SUCOZOMA’s contribution in relation to those aspects 
of a good living environment was variously described:

 ▼ ‘I think SUCOZOMA contributed to various aspects 
of coastal management (social, scientific, etc.) seen 
more as a whole. At least for the research, but in my 
dealings with users, I get the impression that even 
officials in public agencies etc. have broader exper-
tise and contacts (or have at least been exposed to 
new ideas and approaches).’

 ▼ ‘Thanks to the programme, there is increased 
awareness of the economic importance of a better 
environment in the coastal zone.’

 ▼ ‘In fisheries, there have been changes in fishing gear 
and techniques; new knowledge of population genet-
ics; changed management practices to tackle eu-
trophication; methods of planning and managing 
sewage treatment systems; participation in pro-
cesses; and a better grasp of how to achieve an eco-
system-oriented balance among different claims.’

14.4.2 Development of strong research envi-
ronments of the highest international class

The programme has promoted the development of 
strong research environments. Within the programme, 
25 doctoral theses were completed.

The Scientific Review Panel declared itself ‘im-
pressed’ by the publication record: in total, 350 pub-
lications in natural and social sciences, economics and 
law, several with an interdisciplinary approach. How-
ever, this total included scientific review articles, as 
well as reports and popular science publications.

SUCOZOMA does not seem to have resulted in new 
educational courses. However results from the pro-
gramme appear to have been used in existing courses 
and influenced both the content and design of some 
courses.

Like many other research programmes, new con-
tacts and findings have resulted in new research pro-
jects, both national and international. Examples are 
EU projects like FRAP (Framework for Biodiversity 
Reconciliation Action Plans, in the EU Sixth Frame-
work Programme, FP6) and Sweden’s national project 
on seals and fisheries (Swedish Environmental Protec-
tion Agency and Board of Fisheries).

14.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

One commercial spin-off, Harmångers Maskin & Marin 
AB, has been declared. There seem to have been at-
tempts to create more:

 ▼ ‘… large-scale mussel farming has been attempted, 
but failed so far.’

There was also said to have been one patent:

 ▼ ‘At least one: the pontoon trap for salmon fishing.’

The SUCOZOMA programme resulted in the develop-
ment of a demonstrator for various types of seal-proof 
fishing gear.

The programme yielded substantially improved 
goods in the form of new fishing gear: the ‘push-up trap 
and its various versions that have been launched on the 
market. There was also a contribution to processes, ac-
cording to the respondents, such as:

 ▼ ‘… sustainable management of coastal and sea fish-
eries and eutrophication.’

According to some, the programme has had an impact 
on Sweden’s competitiveness; however, others were 
doubtful and did not recognise such an impact.

14.5 Mode of organisation 
and operation
The mid-term evaluation pointed to a need for in-
creased networking between SUCOZOMA and other in-
stitutions, as well as with other relevant programmes. 
Participants from SUCOZOMA, following this recom-
mendation, have participated in other Mistra-funded 
research programmes, such as MARE and VASTRA, 
that have engaged researchers. Among ongoing pro-
grammes, Arctic Futures and Urban Futures were men-
tioned by researchers and users.

In addition, researchers from SUCOZOMA have 
taken part in the International Foundation for Science 
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(IFS), an NGO that supports researchers in develop-
ing countries engaged in research of high internation-
al quality.

14.5.1 Programme management

There were a few dissenting opinions, but in general 
respondents agreed that the organisation of the pro-
gramme, with its main contractor, programme man-
agement and programme board, helped to improve im-
plementation of the programme.

A gap between the board and the programme was 
perceived:

 ▼ ‘In this particular programme, I believed there to 
be a large gap between the programme board and 
the programme’s projects, which in any case did 
not facilitate collaboration in the programme. 
There was probably a potential for more coopera-
tion that was not exploited enough. Good interdis-
ciplinary cooperation is seldom created with top-
down control, but must usually grow organically 
with careful control and encouragement from 
above.’

14.5.2 Mistra’s role

Mistra’s management was considered very important, 
but also too detailed:

 ▼ ‘Mistra’s management was important to how the 
programme was implemented. Without Mistra’s 
management it would have been a different and 
perhaps better programme.’

 ▼ ‘Detail management was sometimes too detailed, 
but the mid-term evaluation was valuable.’

 ▼ ‘The part of the programme that my group worked 
on initially had the goal of developing live- capture 
equipment for coastal fisheries. The focus shifted, 
primarily to development of seal- proof gear. This 
was a priority governed by the immediate needs of 
inshore fishing and independent of the Founda-
tion’s funding.’

 ▼ ‘For me as a project participant, the programme 
board felt very distant, and for my part I didn’t no-
tice any good coordination of the implementation. 
How Mistra ran or tried to steer the implementa-
tion, I have no idea.’

 ▼ ‘Normally I think that the management of research 
programmes should be small, once the research 
programme has started. In this particular case, 
however, the programme was so large, and its com-
position so sprawling, that it was good to have Mis-
tra’s management helping to tighten up the pro-
gramme and get it working.’

The management could have been less extensive, al-
though no strong opinions were expressed in response 
to this particular question in the questionnaire. Mis-
tra’s added value is perceived primarily as being a re-
quirement for an interdisciplinary approach, as well as 
for user involvement. The researchers also found that 
the timing and scope of funding were important.

Views were expressed that the research would have 
been conducted without Mistra’s funding in specific 
parts of the programme, and also with faster results.

14.5.3 Interdisciplinary work

SUCOZOMA participants claimed to have engaged in 
interdisciplinary work in the programme. The pro-
jects were conducted in close cooperation among peo-
ple in various research disciplines, such as biologists, 
chemists, social scientists and lawyers. Most of them 
saw the interdisciplinary approach as having resulted 
in research questions of a new type, and meaning that 
methods from other disciplines were used. The over-
all opinion was that the interdisciplinary approach had 
enriched the participants’ own research.

Although they had a good access to joint meeting 
places within the programme, researchers did not 
think a common analytical framework and language 
had been created:

 ▼ ‘Interdisciplinary research (with different ap-
proaches and different research philosophies) evi-
dently proved difficult to achieve throughout the 
programme, and this persisted to some extent 
afterwards.’

 ▼ ‘Unfortunately, difficulties in carrying out interdis-
ciplinary research influenced the outcome of the 
entire programme. They were caused not by a lack 
of willingness on the part of the participants or in-
compatibility among the projects, but by the pro-
found difference in terms of research tradition and 
philosophy. The programme was very successful in 
that many Swedish researchers and postgraduate 
students ( for most of us, probably for the first time) 
were forced into interdisciplinary thinking. On the 
other hand, the programme was a partially en-
forced cooperation (Mistra forced together the 
teams from several independent applications), and 
it probably led to less effective research than if the 
original applications had been funded separately. 
It was good for multidisciplinarity, but bad for the 
production of high-quality scientific research.’

14.5.4 User involvement

Most of the respondents, but not the programme man-
agement, found user involvement an essential precon-
dition for the research question(s) of the programme to 
be addressed. The users were not thought to have made 
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an altogether positive contribution, i.e. conferred clear 
added value.

It is particularly clear that programme management 
did not perceive the user contacts to have been espe-
cially strong in the programme. Nor was the user in-
volvement thought to have contributed to the develop-
ment of contacts between researchers and decision-
makers or senior managers in the private sector, or in 
new types of research question.

However, the user involvement was deemed to have 
contributed to the development of contacts between 
researchers and decision-makers or civil servants in 
the public sector. Several researchers also believed that 
the users’ involvement was important:

 ▼ ‘Without close cooperation with coastal fisheries, 
the project would have been impossible.’

In Phase 2, to enhance communication with users, the 
programme created an advisory group of stakeholders 
who were invited to attend seminars and comment on 
research proposals.

14.6 Development 
and lessons learnt
14.6.1 Participants’ overall  
satisfaction with the programme

There seem to have been difficulties in achieving in-
terdisciplinary work; there was a distance between 
the programme board and the projects; and the po-
tential of the programme was not fully exploited. Nev-
ertheless, the majority thought SUCOZOMA had been 
successful. It is particularly noteworthy that the pro-
gramme management, as well as the researchers, per-
ceived that their participation in SUCOZOMA had pro-
moted their careers.

14.6.2 Lessons learnt and  participants’ 
recommendations to Mistra

Not many comments were made in the questionnaire 
responses, but they included the following:

 ▼ ‘A multidisciplinary approach in large programmes 
requires participants to make realistic estimates of 
the time and resources to be coordinated to achieve 
interdependent results and a flexibility in 

approaches to work that is often the basis of the 
participants’ involvement. Student activities can-
not be easily coordinated in these programmes.’

 ▼ ‘Mistra should rely more on scientists.’

14.7 Concluding comments
Different applications and researchers being forced 
into one and the same programme entailed difficul-
ties that seem to have continued throughout the SU-
COZOMA programme. On the other hand, contempo-
rary conditions were such that interdisciplinarity was 
fairly uncommon. Considered in this light, SUCOZOMA 
may be deemed to have achieved knowledge, contacts 
and a broader outlook (that would otherwise not have 
been available) among the participants. And these re-
sults may be considered to have been useful and fruitful 
long after the programme ended.

One achievement of SUCOZOMA was to create a 
comprehensive view of coastal management. It also, 
as we understand it, clarified the need to communicate 
various needs and interests among different stakehold-
ers, enabling them to understand how to deal with or at 
least discuss them.
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15.1 General information

Programme 
Period

 ► 1997–2004 (2 phases)

 ► 2005–2008 confirming period

main contractor 
and Programme 
host

 ► Swedish University of Agricultural 
Sciences (SLU)

Funding  
disbursed,  
seK million

Mistra 125.0m

 ► 1997–2000 60.0m

 ► 2001–2004 60.0m

 ► 2005–2008 5.0m

Contributed by the business sector

 ► 1997–2004 10.0m

 ► 2005–2008 12.6m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► Uppsala University 7.7m

 ► Göteborg University 2.6m

 ► Lund University 2.0m

 ► Dalarna University 0.4m

 ► Umeå University 0.4m

 ► Linköping University 0.3m

Research institutes

 ► Swedish Institute for 
Food and Biotechnology 
(SIK) 5.1m

 ► Swedish Institute 
of Agricultural and 
Environmental 
Engineering (Institutet 
för Jordbruks- och 
Miljöteknik, JTI) 1.0m

 ► IVL Swedish 
Environmental 
Research Institute 0.4m

Commercial organisation

 ► Lantmännen 0.1m

Programme 
director

 ► Ann-Christin Bylund, SLU, 
1997–1999

 ► Rune Andersson, SLU,  
2000–2004, 2005–2008

executive 
committee  
chair

 ► Leif Zetterberg, Federation of 
Swedish Farmers (LRF),  
1997–1999

 ► Björn Sundell, Federation of 
Swedish Farmers (LRF),  
2000–2004

 ► Kjell Ivarsson , Federation of 
Swedish Farmers (LRF),  
2005–2008

15.2 Main results and impact
In our view, the main results and findings of the FOOD 
21 programme were related to its influence on legisla-
tion and broad, comprehensive perspective:

 ► Knowledge disseminated by PhD graduates from 
the programme subsequently occupying various 
career positions in society and taking with them 
an all-round understanding of the food production 
chain.

 ► Application of results in new legislation imple-
mented and recommendations developed.

 ► New collaborations and better understanding of all 
the different parts of the food production chain.

15.3 Background
15.3.1 What was the challenge?

The challenge was to make existing systems of food 
production in Sweden more sustainable in the long 
term. This included agriculture capable of meeting 
stringent environmental requirements (including nei-
ther destroying nor depleting non-renewable natu-
ral resources), product quality, financial considera-
tions and ethically acceptable production methods. 
The overarching aim was to produce food from healthy 
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crops and animals living in a good environment, com-
bining preservation of biodiversity with profitability 
for farm enterprises.

15.3.2 How was the programme 
to contribute to a solution?

FOOD 21 aimed to adopt a comprehensive view of the 
food supply chain from farmer to consumer, meeting 
the requirements of environmental awareness (sus-
tainability) and resource management (maintaining 
and improving the productive capacity of arable land 
and minimising impact on surface water and ground-
water), animal welfare, product quality, ethically ac-
ceptable production methods and profitability for 
every farmer. Scientists worked together to find ways 
of achieving ecologically and economically sustainable 
food, in such areas as:

 ► Crop cultivation

 ► Animal husbandry

 ► Product quality

 ► Consumer behaviour

 ► Farmers’ participation

 ► System analysis

 ► Possible future scenarios for food production.

The research questions FOOD 21 posed were ‘How will 
Swedish agriculture satisfy the requirements for long-
term sustainability?’ ‘How is an already well advanced 
“greening” process developing?’ ‘What is needed to 
achieve high product quality in sustainable systems?’ 
‘What are the optimal conditions for sustainable pro-
duction?’ ‘What are the forces driving consumer choic-
es of food products?’ and ‘What is necessary to ensure 
that farmers take part in this process?

15.3.3 Who was to benefit from the results?

The users of the programme results identified were, 
above all, the farm sector and its trade organisations, 
the food industry, food distributors and consumers. 
Central, regional and local authorities responsible for 
the agricultural sector were also mentioned.

15.4 Results and impact 
related to Mistra’s purpose
Most of the activities planned were performed and the 
objectives achieved. The users seem to have massively 
supported the programme and had high expectations 
of its results.

The scientific quality of the research and the output 
from the programme was described as high, ‘providing 
a sound basis for future integrative activities’. After the 

first phase, the Scientific Review Panel was already ‘im-
pressed by the results achieved during Phase 1’. Howev-
er, the Panel pointed to the need for a more consumer-
oriented perspective, rather than a production view-
point.

The users’ evaluation stressed the need to make bet-
ter use of the programme’s network to obtain strategic 
intelligence. An improved dialogue with the problem 
owners and better dissemination of the results were 
needed.

Respondents pointed to the results of collaboration, 
such as the beneficial network of researchers and PhD 
graduates, which led to new cooperation. An all-round 
approach is the outcome that stands out most:

 ▼ ‘Collaboration between ethnologists and 
geneticists.’

 ▼ ‘Pioneering work in interdisciplinary research.’

 ▼ ‘Many PhDs and researchers have been taught in-
terdisciplinary research and problem formulation. 
They have learnt how to develop close cooperation 
between research and industry.’

 ▼ ‘The understanding, among both researchers and 
users, that a comprehensive approach to these 
problems added value in terms both of identifying 
important research questions and of addressing 
them effectively.’

 ▼ ‘The cooperation between ethologists and geneti-
cists entailed great progress in interpretation of a 
number of animal species genomes and under-
standing of how animal behaviour is controlled. 
The latest aspect concerned trotting horses’ move-
ments. Synthesis and systems developed within the 
programme — now a widespread way of evaluat-
ing research data in the community, of course — 
was not only initiated by our programme but 
helped us too.’

 ▼ ‘Good networking between researchers and partici-
pating students have led to new collaborations.’

Participants listed several effects as they perceived 
them. Their comments identified such factors as the 
dispersion of participants and thereby knowledge, and 
the users’ application of results in legislation etc.:

 ▼ ‘The 31 PhD graduates from the programme are 
now positioned in a number of activities in the 
community, ranging from excellent research to 
work in government agencies (the Swedish Nation-
al Board of Health and Welfare) and the food in-
dustry — and they are all well trained in how dif-
ferent parts are connected to form a whole.’

 ▼ ‘More researchers grasp the importance of under-
standing research as part of a context: 
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that of conducting research across disciplinary 
boundaries and the scope for generating new 
knowledge there. The programme has contributed 
to a more all-round approach to environmental 
work in Swedish agriculture, through targeted 
measures. Research has not proved that organic 
agriculture has all the environmental and health 
benefits that are claimed for organic food.’

 ▼ ‘Some of the environmental issues in agriculture 
have had more of an impact and become more 
explicit.’

 ▼ ‘1) Pioneering work in interdisciplinary research, 
2) contacts between SIK [the Swedish Institute for 
Food and Biotechnology] and SLU [the Swedish 
University of Agricultural Sciences] and 3) value is-
sues integrated into food-related research.’

 ▼ ‘Participating researchers are continuing to work 
on interdisciplinary research.’

 ▼ ‘Good communication and dissemination of results 
in several areas, such as agriculture and the envi-
ronment, product developments, and consumer 
and producer issues.’

 ▼ ‘Users have applied the results in implementing 
new legislation and developing recommendations.’

15.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

Participants in the programme defined a ‘good living 
environment’ as:

 ▼ ‘Sustainable food production that generates a 
sound environment, animal welfare, healthy food 
and economic viability.’

 ▼ ‘Sustainable food production.’

Respondents perceived that FOOD 21 had helped Swe-
den to achieve a good living environment through bet-
ter development of production methods:

 ▼ ‘Animal breeding can now be done more accurate-
ly. Leaching of plant nutrients has been reduced by 
more than the requirements stipulated, through 
adapted fertilisation and more targeted measures 
to reduce leaching and thereby eutrophication. 
Better animal quality has been achieved through 
better adaptation of feeding.’

 ▼ ‘Reduced environmental impact and better under-
standing of consumer behaviour.’

FOOD 21 is thus perceived to have been important in 
solving important environmental problems and achiev-
ing environment-friendly development of society.

Respondents considered that the programme had 
contributed, or would contribute, to environmental 

objectives, especially Zero Eutrophication, Flourish-
ing Lakes and Streams and A Varied Agricultural Land-
scape.

15.4.2 Development of strong research envi-
ronments of the highest international class

Although the answers are somewhat divergent (a mi-
nority of the respondents disagree), the programme 
seems, according to most respondents, to have con-
tributed to the development of strong research envi-
ronments of the highest international class in both ex-
isting and new research environments.

FOOD 21 resulted in 24 PhD, two licentiate and 18 
Master’s theses. Some 50 senior researchers participat-
ed in over 40 projects in the course of the programme. 
About 400 lectures, 60 seminars and several reports 
were produced, aimed at stakeholders in the Swedish 
food production chain. A total of 328 scientific articles 
and reports (e.g.in government agencies’ report series) 
have been produced, and 240 of these articles were on 
topics relating to synthesis and systems analysis, soil 
and plants, animal husbandry, product quality, con-
sumers, farmers and economics. One respondent com-
mented that:

 ▼ ‘The publications seem to have gained more atten-
tion in the past few years than when they were 
published.’

New research projects have stemmed from the pro-
gramme. One example is ‘Biotech and Agriculture in 
the Future’ at SLU. Funders of new research projects 
mentioned included Mistra, VINNOVA, the Swedish 
Research Council for Environment, Agricultural Sci-
ences and Spatial Planning (Formas) and the Swedish 
Farmers’ Foundation for Agricultural Research (SLF).

As to whether the programme resulted in new edu-
cation in the form of whole course programmes or indi-
vidual courses, some of the researchers answered that 
it had, but there is no indication of what education that 
might be.

As to whether FOOD 21 has had an important bear-
ing on Sweden’s future competitiveness, responses di-
verged: some respondents agreed with the statement, 
while others disagreed.

15.5 Mode of organisation 
and operation
Another Mistra programme mentioned in connec-
tion with the respondents’ participation in other Mis-
tra programmes was HagmarksMISTRA, in which re-
searchers from FOOD 21 also participated.

Mistra awarded another SEK 5 million for a ‘synthe-
sis platform’ in 2005–08, and the requirement of co-
funding from other stakeholders doubled this amount. 
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This synthesis platform was, like the whole programme 
preceding it, tied to SLU where stakeholders through-
out the food production chain were becoming associat-
ed with research. Thematic syntheses were carried out 
and actions proposed where stakeholders in the food 
chain required further knowledge.

The manner of organising the programme with a 
main contractor, programme director, board etc. was 
perceived to have greatly helped to improve implemen-
tation of the programme. Mistra’s management of the 
programme was perceived as undoubtedly contribut-
ing to better implementation of the programme. The 
scope of the management also seems to have been right:

 ▼ ‘The scope of the management was OK.’

 ▼ ‘I believe that management by funders has little in-
fluence on the development of research in the long 
run.’

Among Mistra’s other key ways of adding value, or 
strengths compared with other research funders sup-
porting strategic environmental research, were said to 
be the requirement of an interdisciplinary approach, 
the time span and the scope of its funding. There were 
also some comments on the difficulty of assigning pri-
orities among the various factors:

 ▼ ‘It was difficult to prioritise. An interdisciplinary 
approach was also very important as a require-
ment for user involvement.’

15.5.1 Interdisciplinary work

Although the users’ evaluation performed between the 
first and second phases expressed a need for better 
communication and analysis, appreciation of the inter-
disciplinary collaboration in FOOD 21 was evident. The 
Scientific Review Panel also noted that an interdiscipli-
nary network of scientists had been formed, address-
ing key questions comprehensively and introducing an 
approach that crossed traditional disciplinary bounda-
ries. Development of human capital through the appro-
priate training of PhD graduates in thinking and work-
ing in this all-round way was described by the panel as 
representing ‘a major achievement of the programme’.

The programme management was active in involv-
ing the relevant stakeholders and bringing together 
scientists from different backgrounds. Four Swedish 
universities were involved in the FOOD 21 research. 
There were also contacts with researchers in Colom-
bia, Mexico, the US and Europe. Scientific research in 
the programme focused on sustainability throughout 
the food production chain, while the social sciences (in 
research on producer and consumer behaviour, for ex-
ample) contributed knowledge and understanding of 
attributes in the society where implementation was to 

take place, and of how best to make the implementa-
tion process work.

The interdisciplinary approach became evident in 
the use of methods from other disciplines; brought 
with it new research question; was perceived as en-
riching the researchers’ own work; and to some extent 
succeeded in creating a common analytical framework 
and language. The majority of respondents stressed 
that ample facilities for getting together had been 
available in the programme, and that the programme 
had contributed to a high degree to the development 
of contacts between researchers from different disci-
plines. The same goes for the programme’s contribu-
tion to forging of contacts between researchers orient-
ed towards basic research and those oriented towards 
applied research within the same discipline. Respond-
ents also agreed that the interdisciplinary approach 
had been a precondition for addressing the research 
questions in FOOD 21:

 ▼ ‘I was part of the synthesis group of FOOD 21. We 
succeeded in this [interdisciplinary work] but it 
took time and we made useful mistakes on the way.’

 ▼ ‘The synthesis contributed to the development of 
approaches and methods for working in a struc-
tured way on both a system and a more detailed 
level. There remains much to do, but the tools are 
under continued development.’

 ▼ ‘Sometimes different disciplines were too far apart 
for it to be possible to create interdisciplinary 
projects.’

15.5.2 User involvement

There were strong user contacts in FOOD 21 and the 
industry’s participation was perceived as important. 
However, it was also recognised that the users were not 
involved in influencing the initial research plan. The 
user involvement had, it was thought, neither contrib-
uted to the development of contacts between research-
ers and decision-makers and civil servants in the pub-
lic sector nor led to research questions of a new type. It 
seems, however, to have contributed in some degree to 
the development of contacts between researchers and 
decision-makers or senior managers in the private sec-
tor.

However, the respondents expressed their appreci-
ation of the users and saw the users’ involvement as a 
precondition for addressing the research questions of 
the programme. User involvement was also perceived 
to have enriched the research in the programme.

The results were communicated in various ways, 
for example by seminars, lectures and reports. Nev-
ertheless, the traditional channels — such as publica-
tions and conferences — have predominated. FOOD 21 
formed a reference group, Kollegium Mat 21, connected 
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with the programme and tasked with bridging the gap 
between research and practice.

15.6 Development 
and lessons learnt
The participants’ overall satisfaction with the pro-
gramme was very high and they considered FOOD 21 
a successful programme. Half the respondents repre-
senting the researchers agreed that participation had 
been important in furthering their careers:

 ▼ ‘The programme generated 31 PhDs. Today, some of 
these PhD graduates are already professors and 
eminent in their fields. The interdisciplinary ap-
proach was somewhat new and proved highly suc-
cessful, particularly in the field of genetic engineer-
ing. Today these researchers publish frequently in 
Nature and Science.’

Among the lessons learnt, the importance of a smooth 
start was mentioned:

 ▼ ‘Communication with users in the programme have 
been extensive, through articles by various housing 
bodies, seminars etc. For a positive end result the 
‘chain seminars’ ( for stakeholders in a particular 
chain to meet, with each section forming part of a 
chain) we implemented, in particular, needed to 
work.’

 ▼ ‘Advice about organisational structure could save 
time at the beginning.’

 ▼ ‘Be sure to have some close encounters with stake-
holders early in the programme. Don’t be afraid to 
highlight the difficulty of achieving results and why 
it has become so.’

15.7 Concluding comments
FOOD 21 was a large programme stretching over a vast 
area, with significant questions to be addressed. How-
ever, this wide-ranging programme seems to have been 
fairly focused, and thus became more consumer-ori-
ented towards the end. It synthesised many different 
issues and perspectives.

The results seem to have been usable by various 
users in the food supply chain, from decision- makers 

to farmers. It is unclear how far this impact goes and 
what still remains to be done and is being developed 
further. However, prospects exist and the research, 
including the established interdisciplinary networks, 
continues.

Like the Mountain Mistra programme, FOOD 21 had 
a huge number of PhD students in the programme. Now 
trained in an interdisciplinary approach, they are used 
to working in close cooperation with industry. In their 
present jobs, they have brought understanding and 
knowledge that should have an intrinsic future impact 
on the various organisations concerned.
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16.1 General information

Programme 
Period

 ► 1997–2010 (three phases)

main contractor 
and Programme 
host

 ► Royal Institute of Technology 
(KTH)

Funding  
disbursed,  
seK million

Mistra 121.1m

 ► 1997–2001 54.0m

 ► 2002–2006 52.5m

 ► 2007–2009 14.6m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► Chalmers University of 
Technology 36.6m

 ► Lund University 16.1m

 ► Stockholm University 5.2m

 ► Uppsala University 13.2m

Research institute

 ► Swedish Institute of 
Production Engineering 
Research (IVF) 0.5m

Commercial organisation

 ► Volvo Technology 
(VTEC) Volvo 5.7m

Programme 
director

 ► Bertil Nygren, ABB, 1997–2001

 ► Göran Johansson, Volvo 
Technology Corp, 2001–2010

executive 
committee  
chair

 ► Lars Öjefors, Swedish Industrial 
Development Fund, 1997–2010

16.2 Main results and impact
In our view, the main results and findings of the pro-
gramme were that:

 ► Solutions to important environmental problems 
have been developed. The knowledge generated in 
the programme has been applied in industrial ac-
tivities, and products have been developed and are 
about to be launched on the market.

 ► Researchers have been fostered and Sweden has 
achieved an international status in the field of fuel 
cell research.

16.3 Background
Mistra encouraged the development of a programme 
focusing on batteries and fuel cells by contacting some 
researchers in the mid-1990s, and a programme pro-
posal was developed. The first programme propos-
al was more in the nature of a number of applications 
collected under the same heading. However, since the 
theme was considered promising, Mistra asked the 
proposers to contact industrial parties and investigate 
their interests and problems. Based on these consulta-
tions, a new programme proposal was drawn up and 
the programme received funding.

The ‘Fuel cells in a sustainable society’ programme 
was implemented in three phases and was thus one 
of the longest Mistra programmes to date. The pro-
gramme proposal was presented to the Mistra board 
in 1996. The entry in the Board’s minutes stressed that 
the proposal included industrial participation and co-
funding. The aims were to strengthen electrochemical 
research and to develop Swedish industry.

The first phase started in 1997 and ended in 2001. 
In this phase, the programme was named ‘Batteries 
and fuel cells for a better environment’. In the second 
phase the focus was changed, since the battery indus-
try in Sweden decided to relocate its production. Con-
sequently, the programme decided to work on fuel cells 
alone and was renamed ‘Fuel Cells in a Sustainable So-
ciety’. The third and final phase ended in 2010. The re-
positioning meant that a part of the project, compris-
ing work on lithium ion batteries, was excluded. Anoth-
er reason was that the support for lithium ion batteries 
was deemed unnecessary since the development in 
this research field was already fairly advanced. The 

16 Fuel Cells in a Sustainable Society*

* This is one of the programmes, which have been investigated further 
in this evaluation.
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researchers in this part stated in their questionnaire 
replies that they had not followed the development of 
the programme since their involvement ended.

16.3.1 What was the challenge?

Emissions of hazardous substances from vehicles pow-
ered by fossil fuels contribute to the substantial, ever 
increasing pollution from the transport sector. There is 
a great need for alternative power sources (such as fuel 
cells) for vehicles. These new sources must, however, 
meet sustainability requirements and be resource-ef-
ficient, recoverable and safe, while also cost- effective 
and capable of high performance.

16.3.2 How was the programme 
to contribute to a solution?

Cost-effective polymer fuel cells may be of considerable 
importance for the design of future energy systems. In 
this programme Swedish research, with its strong tra-
dition in electrochemistry, was to be utilised to develop 
environmentally sound fuel cells for vehicles, portable 
products and equipment for stationary energy produc-
tion. The overall goal of the programme was to imple-
ment Swedish research on environmentally benign fuel 
cells for transport, mobile and stationary applications. 
One objective was to demonstrate laboratory proto-
types of competitive and high- performance fuel cells 
using recently developed material and material combi-
nations, as well as lifecycle analyses. Other specific ob-
jectives were to reduce dependence on platinum metals 
and show how fuel cells may be introduced into society.

16.3.3 Who was to benefit from the results?

The main beneficiaries of the programme results were 
to be vehicle manufacturers, companies operating in 
the field of energy conversion, the electronics indus-
try, retail and distribution companies, and central, re-
gional and local authorities responsible for energy and 
infrastructure issues.

16.4 Results and impact 
related to Mistra’s purpose
When it came to discussing whether the programme 
succeeded in achieving its objectives and implement-
ing all the activities planned, the programme partici-
pants were a little more critical than the respondents 
representing the programme management level.

In terms of results related to Mistra’s purpose, the 
output and impact of the programme were evidently 
wide-ranging. One concrete result was that new com-
panies were developed; a high- performing interna-
tional demonstrator was also mentioned. Enhanced 
collaboration among the participating universities, 

and also between these universities and the companies 
involved, was also said to be an important result:

 ▼ ‘The scope for creating good cooperation between 
researchers and industry had the result of making 
everyone feel important.’

 ▼ ‘That the researchers had to adapt to the industrial 
project management.’

 ▼ ‘Industrial participation in the programme, which 
has involved better transfer of research results to 
industrial R&D and commercialisation.’

 ▼ ‘Volvo’s commitment to fuel cells.’

 ▼ ‘A pilot programme to show the positive effects of 
close cooperation among various higher education 
institutions, as well as between HEIs [higher edu-
cation institution] and industry. The application of 
the results in some companies, above all Volvo’s 
PowerCell unit, has resulted in extensive invest-
ments in the technology.’

The cooperation also, for example, meant that the par-
ticipants started to apply new methods and approach-
es, and resulted in the establishment of networks and 
a ‘battery cluster’.

 ▼ ‘A Swedish network concerning international 
standards in the field. Unfortunately, when the 
programme ended there was no preparedness 
among other funders to develop this further.’

The programme also fostered numerous PhD students 
and researchers. Respondents stated that many of the 
PhD graduates were still working in the field and had 
acquired expertise of great interest to industry. They 
were also able to establish a good network and gained a 
broader perspective, thanks to the programme.

There were also plenty of comments related to 
knowledge development, enhanced skills and estab-
lishment of strong research environments. All these 
outcomes are related to the scope for carrying out in-
teresting and important research funded by Mistra:

 ▼ ‘The good research results have enabled Sweden to 
achieve an international status in the field of fuel 
cells.’

 ▼ ‘Understanding of relevant material issues that, 
since the programme ended, has given rise to new 
materials that may possibly be of commercial value.’

Respondents also mentioned that knowledge not directly 
related to science, such as knowledge of conflict man-
agement and the importance of well-functioning pro-
gramme and project management, had been developed.

According to one respondent, however:

 ▼ ‘It remains to be seen, but it’s probably the exper-
tise that has been created in the fuel cell field 

94 • Mistra prograMMe report: Fuel cellS In a SuStaInable SocIety



— one that Sweden has decided not to invest in, 
but may be strongly dependent on if the technology 
is applied in the automotive industry.’

Scientific publications were also mentioned. In terms 
of impact, one comment was that:

 ▼ ‘The effects we have will come later and it is only 
later on that it will be evident how good the work 
we performed actually was.’

However, concerns about development of the expertise 
acquired were expressed and respondents commented 
that much of it had either already disappeared or was 
about to do so, given the limited scope for continua-
tion of the work.

 ▼ ‘It’s sad that there were no means of keeping up the 
competence and cooperation that were established 
during the programme after it ended.’

However, respondents also stated that some research-
ers are continuing the work and they hoped more fund-
ing would become available within the next few years.

16.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

In this programme, a ‘good living environment’ was 
seen above all in terms of clean air, through fewer 
emissions of NOx and other greenhouse gases; more 
efficient energy use; and reduced use of fossil fuels 
through improved scope for other energy sources. 
These goals are very important to future generations 
in terms of environment and health:

 ▼ ‘The programme has been about clean air and less 
noise in the cities. We’ve also seen long- term sus-
tainability as crucial and made efforts to reduce 
the dependence on platinum currently associated 
with fuel-cell technology.’

The programme has contributed to a good living envi-
ronment through, for example, development of an ef-
ficient fuel-cell converter and efficient lithium ion bat-
teries. As respondents pointed out, fuel cells have been 
produced that enable hydrogen to be converted into 
energy, but in absolute terms this environmental con-
tribution has been fairly limited. The importance of ap-
plying the technology to achieve a better good living 
environment was stressed:

 ▼ ‘There are good prospects for our future energy 
supply, since the results from this programme have 
created opportunities for a better environment, 
provided that the results are managed and 
developed.’

In terms of Sweden’s environmental objectives the pro-
gramme had wide-ranging implications that include 
most of the objectives. In particular, according to most 

of the respondents, the programm e has contributed 
to A Reduced Climate Impact, Clean Air and Natural 
Acidification Only.

16.4.2 Development of strong research envi-
ronments of the highest international class

The respondents stated that the programme had man-
aged to develop both new and existing strong research 
environments. The final report stated that the pro-
gramme had left its mark on the participating organ-
isations in the sense that they changed the emphasis 
of their research and teaching. One interviewee also 
thought the programme had made the research area 
more visible and that this should facilitate participa-
tion in conferences etc.

The programme has also resulted in articles and 
theses. The final report stated that more than 300 sci-
entific articles had been published: numerous studies 
had been conducted and greater knowledge of fuel cell 
processes and performance had been generated. The 
research covered a broad area ranging from polymer 
synthesis to electrochemical characterisation of elec-
trodes and membranes. In terms of fostering research-
ers, the final report stated that 25 students had gained 
their PhDs.

Many of the respondents claimed that participating 
in the programme had a major bearing on their further 
career development. However, interviewees expressed 
concerns that, since the programme was terminat-
ed and not superseded by a comprehensive follow-up 
project, there was a danger of the researchers who had 
been fostered would change direction in terms of their 
research interests.

Funding for a comprehensive fuel cell research pro-
gramme has thus not been obtained since the Mis-
tra programme ended. One shortcoming of the pro-
gramme was, accordingly, that it failed to achieve the 
ambition of establishing a Swedish Fuel Cell Centre 
while the programme was in progress:

 ▼ ‘The programme board, management and scien-
tists have lately been actively engaged in dissemi-
nating knowledge about fuel cell opportunities in 
Sweden. The goal has been to clarify to authorities 
and business how important it is to start a new na-
tional research programme. An outline plan for a 
national fuel cell centre has been drawn up and 
discussed with representatives of authorities, com-
panies and universities. A centre like this will be 
able to maintain and develop the network created 
by the Mistra Fuel Cell programme.’

Interviewees mentioned that a research environment 
belonging to Chalmers University of Technology would 
now be developed further. This was thought to be an in-
itial step towards a centre of the kind envisaged.
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The questionnaire respondents also confirmed that 
new research projects related to the programme re-
sults had been developed. However, one comment was 
that fuel cell research in Sweden is ‘dead’, but that it was 
continuing thanks to international cooperation. Re-
spondents also stated that the higher education institu-
tions involved were probably continuing the research, 
on a project basis, and the expertise established might 
thereby be developed. This was also reflected in the re-
plies stating that the funding for follow-up research 
projects was coming from such funders as Mistra, the 
Swedish Research Council, Formas, Swedish Founda-
tion for Strategic Research (Stiftelsen för strategisk 
forskning, SSF), the Swedish Energy Agency (STEM) 
and Strategic Vehicle Research and Innovation (FFI)12, 
as well as funding from the EU. One respondent com-
mented that the battery research excluded in the sec-
ond phase had nonetheless received funding from vari-
ous other sources.

The programme results have also influenced the de-
velopment of pre-existing courses.

16.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

The programme was successful in terms of patents and 
commercial spin-offs. Respondents stated that ten in-
ventions had been patented. The programme did not 
seem to have encountered the same difficulties regard-
ing intellectual property rights (IPR) to its patented in-
ventions as some other Mistra programmes. This may 
be partly because the major companies participating 
in the fuel cell programme helped to settle the con-
tracts and arrangements for patents early on in the 
programme, based on their previous experience. The 
model was that the companies had the rights to the pat-
ents and paid for the application process, while some 
funds were granted to the researchers. This model 
seems to have worked well, although some interview-
ees commented that the researchers’ financial rewards 
could have been higher. Another interviewee, on the 
other hand, stated that researchers sometimes have 
unrealistic expectations of what a patent may be worth. 
A general rule mentioned by one interviewee was that 
whatever it costs to invent something, it costs ten times 
as much to develop the product and 100 times as much 
to market it.

Furthermore, some ten different demonstrators, 
such as a fuel cell and a fuel cell system, were devel-
oped. The final report also stressed that the research 
supported the development of new, related products 

12 FFI is a collaboration between the Swedish Government and 
the automotive industry to cofund innovation and R&D activities 
in the areas of climate, the environment and security. SEK 1 bil-
lion, of which half is composed of public funds, is invested annually. 
VINNOVA is administering the programme.

and product concepts, such as bipolar plates, electrode 
materials, polymer membranes and stacks:

 ▼ ‘A fuel cell stack with world-class performance has 
been designed and built.’

A novel type of battery was mentioned and, thanks 
to the programme, a major company was said to have 
shown interest in lithium ion batteries.

Development of methods was described as an im-
portant outcome of the programme. One example 
given was a method of evaluating new materials for bi-
polar plates. This was developed in the programme in 
collaboration with industry. Experimental techniques 
and measurement methodology were also developed 
to characterise proton-conducting polymers and mem-
branes electrochemically for polymer electrolyte fuel 
cell applications, and a new production method for 
membrane and electrode assemblies was developed. 
A measurement system for studying current distribu-
tion was built and used to verify a PEFC model. Various 
processes, testing methods and an iron-based cathode 
material that is now being scaled up by Höganäs, were 
mentioned.

Respondents also stated that products had been 
launched. Examples given were a fuel cell, a mobile 
charger and an APU (Auxiliary Power Unit) for trucks. 
Consultancy services were also said to have been of-
fered to companies, based on knowledge developed in 
the programme. Regarding industrial applications, re-
spondents commented that product launches had been 
delayed, but more were expected to follow:

 ▼ ‘Industrial applications may be very slow to imple-
ment and need further support for some time.’

The programme also resulted in commercial spin-offs 
in the field of fuel cells, in particular. The final report 
stated that existing companies had developed prod-
ucts and there had also been new company start-ups. 
Two new fuel cell companies were, for example, start-
ed partly thanks to the programme; one was Power-
Cell Sweden, which according to public registers had 
24 employees in 2011 and a turnover of SEK 30 million. 
The companies MyFC (seven employees in 2011) and 
Cellkraft (four employees in 2011) were also said to be 
in a position to engage in further development of ideas 
that were patented in the programme, as well as the 
technology. Regarding PowerCell the following com-
ment was made:

 ▼ ‘It’s very uncertain whether the company would 
exist without Mistra’s investment. This has been 
the first major fuel cell company in Sweden — 
thanks, of course, to Volvo’s involvement. It might 
have been established without Mistra but it would 
have happened later.’
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Regarding the companies concerned, one interview-
ee stressed that these are now the main carriers of the 
knowledge and expertise developed in the programme, 
in terms both of the company staff who had been in-
volved in the programme and of researchers from the 
programme who had taken up employment in the com-
panies.

16.5 Mode of organisation 
and operation
Some of the respondents had been involved in other 
Mistra programmes, such as Idea Support projects 
and the ongoing E4 (Energy-Efficient Reduction of Ex-
hausts from Vehicles) programme.

16.5.1 Programme management

Mainly owing to the repositioning of the programme, 
there was a change of programme director. During 
the second and third phases the position was shared 
by two people, one in charge of the more strategic de-
velopment of the programme and the other focusing 
on communication and administration. Both the pro-
gramme directors had an industrial background. The 
restructuring process in the industrial sector con-
cerned meant that some challenges had to be tackled 
during the implementation of the programme. Howev-
er, respondents stated that this reorganisation worked 
fairly well. One comment indicated that there were 
some conflicts among the various participating organ-
isations in the first phase, which hampered the devel-
opment of synergies, but another concluded that the 
management carried out by the programme director 
and executive committee was sound. As an interviewee 
pointed out, a dedicated chairperson on the executive 
board was an essential precondition for the success of 
the programme. It was also thought important for the 
other members of the executive board to contribute to 
its implementation, and this had been the case in the 
fuel cell programme. The interviewees’ comments on 
the programme management also stressed that being 
a programme director demands more than part-time 
work.

16.5.2 Mistra’s role

In 2001, the Mistra Board approved continued fund-
ing of the programme on the condition that certain re-
visions were made in the programme proposal. It was, 
for example, emphasised that the industrial base had 
shrunk. To solve environmental problems, focusing on 
fuel cells was considered to have the most potential. 
Continued Mistra funding required a focus on projects 
characterised by high scientific quality and capable 
of mobilising industrial interests. Projects that were 

unable to fulfil these requirements were to be termi-
nated. The executive committee of the programme was 
asked to develop a new programme proposal specifying 
which projects were to continue. In its 2002 decision, 
the Board announced that the project focusing on bat-
teries would be ended. The Board also wanted clarifi-
cation of connections with funding for other research 
financiers. The budget for the programme that Mistra 
was prepared to fund for a second phase was SEK 45 
million, and SEK 40m was approved.

This programme proposal received positive feed-
back in scientific and user evaluations, and the pro-
gramme received funding for a third phase as well. In 
this phase, half the funding came from industry. In the 
third phase, too, the Mistra Board asked for a clarifica-
tion of the objectives, deliverables and time planning 
in the programme plan, and demanded cost-cutting by 
the programme management. The conclusion was that 
it had taken time to develop an interdisciplinary ap-
proach and cooperation with companies, and that the 
programme was in a critical phase and needed to devel-
op a demonstrator together with the companies.

The respondents were satisfied with Mistra’s man-
agement of the programme. However, one comment 
made was that the evaluation of the first phase had not 
worked well. No final report on this evaluation was ever 
presented.

Mistra’s added value was more than its funding. 
Freedom to choose focus was also mentioned as im-
portant. The fact that the programme was managed by 
its prospective users was said to be an important work-
ing approach.

The respondents asserted that the research activi-
ties would not have been performed without the Mis-
tra funding. This funding, above all, enabled activities 
to be performed in a comprehensive way. The all-round 
approach had afforded synergy effects among the pro-
jects. The programme also created an interface for the 
participants, who had not cooperated before.

Regarding the various evaluations performed be-
tween the phases, one comment made was that the first 
phase had not been properly evaluated: the reviewers 
were said to have mixed things up, and respondents 
also thought evaluation might have been biased. The 
interviewees, on the other hand, appreciated the eval-
uations, which offered opportunities to summarise the 
programme findings and results to date and also to re-
inforce the progress of the programme.

The programme established its own scientific board 
to ensure good scientific quality in the programme.

16.5.3 Interdisciplinary work

Work in the programme followed an industrial ap-
proach. The various stakeholders were responsi-
ble for different aspects of the knowledge gained and 
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technological development achieved, and delivered 
their inputs to other stakeholders that developed it 
further.

The respondents were highly positive towards the 
interdisciplinary work in general, but there was one 
fairly negative comment:

 ▼ ‘It could have been so good! Several years were lost 
since relations needed to be repaired.’

The interviewees also stressed that it takes time to es-
tablish cooperation. In the last few years of the pro-
gramme, this cooperation was said to have worked 
very well and meetings among participants in the pro-
gramme were highly fruitful.

16.5.4 User involvement

The users involved were, above all, from industry. 
When the first programme proposal was developed, 
further development of companies’ inclusion was en-
couraged as the way to receive Mistra’s funding. The 
programme management therefore visited companies 
to investigate their interests in depth. The respond-
ents were very positive towards the user involvement, 
and the companies were important in identifying re-
search issues. The close cooperation between univer-
sity and industry in this programme was considered to 
have been highly valuable in ensuring that the research 
results would be used and developed further by the in-
dustry. One respondent emphasised:

 ▼ ‘Above all, how the programme was implemented 
by industry and academia jointly, and a pro-
gramme management that understood how to 
make use of the power generated by this 
cooperation.’

The successful industrial application mentioned above 
was related to the unique collaboration between the 
participants from academia and industry. The final 
report claimed that new and effective forms of coop-
eration in which entrepreneurship, role identity, pro-
gramme design and timing were important elements 
had been developed in the programme. However, once 
again there was a critical comment:

 ▼ ‘Unfortunately, there has been no success in estab-
lishing industrial networks for further FC develop-
ment after the programme ended. However, the 
programme resulted in at least two industrial im-
plementations, notably Volvo’s extensive invest-
ment in the PowerCell company.’

Cooperation was described as not always being easy 
and there were said to be tensions between, for exam-
ple, the researchers and participating companies re-
garding priorities. One interviewee thought it was eas-
ier to apply a new approach among the PhD students 
than to obtain the more senior researchers’ support.

This may also be related to the fact that the com-
panies participated in the programme by making in-
kind contributions. Accordingly, they spent resources 
on development; but for this kind of contribution, the 
focus needs to be relevant to the companies concerned.

16.6 Development 
and lessons learnt
16.6.1 Participants’ overall  
satisfaction with the programme

The respondents reported their full agreement that the 
programme had been highly successful. One respond-
ent, for example, expressed overall satisfaction with 
Mistra’s working model and other parts of the imple-
mentation. Other comments were:

 ▼ ‘Explicit objectives and frames for the participants, 
along with a pleasant atmosphere in the pro-
gramme, offer creative researchers scope to per-
form. They then come up with a great deal that 
isn’t planned.’

 ▼ ‘It was very exciting and instructive to take part in 
the programme, which was highly productive in 
terms of scientific and industrial results.’

 ▼ ‘The fuel cell programme is an excellent example of 
cooperation between universities (KTH, Chalmers 
and LTH) and industry in basic research, but with 
an explicit objective of strategic and commercial 
development within the industry. The programme 
was also a long-term one, lasting for three periods 
of three years, and major companies as well as 
small niche firms took part. One of the successful 
results was the Volvo group’s further development 
of fuel cells for the APU (Auxiliary Power Unit) ap-
plication for trucks.’

16.6.2 Lessons learnt and  
recommendations to Mistra

Owing to the nature of the programme, the respond-
ents claimed that the contacts with the industry are im-
portant for implementation of Mistra programmes:

 ▼ ‘It’s important for there to be a commercial aspect. 
Technology that’s of no use will not contribute to 
any environmental improvements.’

 ▼ ‘Fuel cells are one of many options for developing 
alternative, non-fossil-based energy technology for 
the transport sector, for example. It’s very impor-
tant in Sweden, too, to keep up this kind of R&D, 
and fuel cells are an important strategic area.’

One comment was that the means of selecting pro-
grammes, whereby researchers and users together 
propose a programme in dialogue with Mistra, was 
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unique. This procedure was said to work very well for 
developing research questions that were relevant to all 
parties, and respondents thought it should be applied 
in future Mistra programmes as well.

However, a risk of allocating too much money to a 
specific research area is also mentioned: this might de-
plete the resources available for other promising re-
search fields, thus hampering development in the long 
run.

Mistra also needed, it was thought, to keep a con-
stant lookout for interesting new research areas and be 
proactive in developing research programmes.

16.7 Concluding comments
Above all, the programme was said to have boosted 
Sweden’s future competitiveness in terms of taking ad-
vantage of opportunities for industrial applications. 
The programme also encountered some changes of di-
rection, owing to industrial restructuring processes in 
Sweden.

This long-term programme was successful and man-
aged to develop products that were launched on the 
market. Cooperation between the researchers and in-
dustry was not all plain sailing at first, but by the end of 
the programme, when the mode of cooperation had be-
come established and its success was proven, it worked 
well. The programme also contributed to a commer-
cial spin-off. Although this owed most to a major com-
pany’s involvement, Mistra’s funding was said to have 
speeded up the start-up.
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17.1 General information

Programme 
Period

 ► 1996–2002 (two phases)

 ► RESE Miljömål R&D programme, 
2003–2005

main contractor 
and Programme 
host

 ► Metria Environmental Analysis, 
National Land Survey of Sweden

Funding  
disbursed,  
seK million

Mistra 88.0m

 ► 1996–1999 45.0m

 ► 2000–2002 40.0m

 ► 2003–2005 3.0m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► Umeå University 1.1m

 ► Swedish University of 
Agricultural Science 
(SLU) 26.2m

 ► Stockholm University 28.6m

Research institute

 ► IVL Swedish 
Environmental 
Research Institute 4.1m

Public stakeholder

 ► Swedish Meteorological 
and Hydrological 
Institute (SMHI) 4.1m

Programme 
director

 ► Ulf von Sydow, Metria,  
1996–2002

 ► Stigbjörn Olovsson, Metria, 
2003-2005

executive 
committee  
chair

 ► Bengt Hultqvist, Environmental 
Data Centre in Kiruna (MDC), 
1996–1998

 ► Erik Normark, Holmen Skog AB, 
1999–2005

17.2 Main results and impact
In our view, RESE’s main results and findings were:

 ► Capacity building for environmental uses of remote 
sensing, among PhDs and users.

 ► Demonstrating that the technology is useful and 
fairly cost-effective.

 ► Creation of a database of environmental monitor-
ing data and a basis for continued development of 
using remote sensing, not least in the seminars that 
are still being held for users and stakeholders.

17.3 Background
The programme was initiated with the overarching aim 
of enhancing access to remote sensing data. At the end 
of Phase 2, interesting activities were deemed to have 
high potential for usage. However, they were not suffi-
ciently developed for users to take charge of them. The 
result was a succession of grants provided for the vari-
ous phases, with the requirement that users and stake-
holders should provide funds to equal the funding from 
Mistra.

The purposes of extending the programme were to 
develop links between researchers and users, promote 
more wide-ranging use of satellite data in urban plan-
ning and industry, stabilise the user market for remote 
sensing applications and switch from development to 
commercial projects.

17.3.1 What was the challenge?

One need that was identified was to obtain necessary, 
reliable information on the state of the environment in 
order to attack the real problems and their causes. This 
was difficult at the time of the programme’s inception. 
Safe and constant access to relevant and correct data 
about the environment, at the lowest possible cost, is 
very important for good environmental research and 
environmental monitoring. It is also essential if correct 
and effective decisions in environmental issues are to 
be taken.

17 Remote Sensing for  
the Environment (RESE)
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17.3.2 How was the programme 
to contribute to a solution?

Using the applications that were developed, RESE 
aimed to make information from satellites available 
for practical everyday use in environmental monitor-
ing and assessment. Remote sensing by means of satel-
lites is considered beneficial in various ways. It is cost-
effective for collecting environmental data on highly 
variable phenomena and providing valuable guidance 
on how the environment is affected by and subjected 
to heavy pressure from agriculture and forestry, road 
building, urban sprawl, acidification, tourism and rec-
reation.

17.3.3 Who was to benefit from the results?

Authorities, companies and environmental organisa-
tions in, for example, forestry, agriculture, reindeer 
herding, fisheries and the transport sector were de-
fined as the users of the results. Other beneficiaries of 
the research identified were the central, regional and 
local authorities responsible for these activities listed 
above, and also ecotourism, were identified as benefi-
ciaries of the research. The local authorities involved 
were those operating in municipalities in the mountain 
region and by the coast.

17.4 Results and impact 
related to Mistra’s purpose
In the participants’ opinions, the planned activities 
were performed and objectives achieved:

 ▼ ‘The programme has contributed considerably to 
the research problems identified.’

The evaluations carried out indicate high quality and 
great potential for RESE’s results. The programme con-
tributed to capacity building for the use of remote sens-
ing for environmental purposes:

 ▼ ‘It has secured an impressive knowledge base in 
Sweden and improved the remote sensing profi-
ciency of the scientific community.’

According to the programme’s final report and also 
the respondents’ replies, the results mainly concerned 
forest issues, such as forest planning, nature conserva-
tion and landscape planning, such as reindeer herding 
plans and monitoring of algae:

 ▼ ‘Remote sensing has made serious inroads in forest 
planning, reindeer herding plans, monitoring of 
algae and generally improved environmental 
monitoring.’

 ▼ ‘The four mountain regions’ (W, Z, AC and BD) joint 
work on a complete transformation study (2006–07) 
of the Swedish mountains’ alpine zones (1984–2002) 

was based on results from satellite remote sensing 
for testing of the Jämtland Region (as developed in 
RESE). The Swedish National Space Board’s user 
programmes, the Environmental Protection Agency 
and the Regional Monitoring System (RUS) funded 
this study jointly with the county administrative 
boards.’

In addition, methods developed in RESE have been 
used in further research projects.

During the programme period, RESE arranged a re-
mote sensing seminar that attracted many stakehold-
ers and users. Since RESE ended, the Swedish Nation-
al Space Board has been running this event and it still 
takes place every two years.

One aspect of the findings is the extent to which users 
have altered their way of working in favour of using re-
mote sensing more effectively to achieve Sweden’s en-
vironmental objectives or monitor work on these ob-
jectives, for example. The final report on RESE stated 
that the findings had not yet affected the Swedish Envi-
ronmental Protection Agency and the county adminis-
trative boards. Ability and interest vary among the re-
gional authorities. However, many of the organisations 
seemed to be more receptive and positive towards an 
increased usage. The forestry companies Sveaskog and 
Holmen Skog are two examples of users that are private 
companies using remote sensing technology developed 
in RESE. Holmen Skog increased its use of remote sens-
ing during the programme and Sveaskog has used the 
results in drawing up its plans for ‘Ecoparks’.

The final report on RESE points to several projects 
that have survived ‘on their own merits’. The question-
naire replies mention, for example:

 ▼ ‘New focal points in the research community. The 
researchers’ enhanced understanding of the users’ 
problems.’

 ▼ ‘A database of environmental monitoring data 
about the mountain regions, with built-in quanti-
tative data and statistical evaluation of processes 
and outcomes. The host of the database is the De-
partment of Physical Geography and Quaternary 
Geology, Stockholm University. The database is in-
tended as a starting point for similar change stud-
ies of the mountain regions with new satellite imag-
es about every ten years.’

RESE held a seminar that was found so rewarding that 
the decision was taken to continue with this event. 
This ‘Remote Sensing Seminar’13 takes place every two 
years and is arranged by the Swedish National Space 
Board jointly with the National Land Survey of Swe-
den, the Swedish Environmental Protection Agency, 
the Swedish Forest Agency, the Swedish Meteorological 

13 http://www.rymdstyrelsen.se/, accessed on 21 December 2012.
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and Hydrological Institute, SLU and the Swedish Civil 
Contingencies Agency.

17.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

RESE does not seem to have explicitly defined, or paid 
particular attention to, the concept of a ‘good living en-
vironment’. By aiming to improve the knowledge foun-
dation through the use of improved and stable data, the 
programme may have exerted an indirect impact on the 
living environment:

 ▼ ‘Indirect effects were that better and more compre-
hensive descriptions of the landscape can be done 
and interesting objects (relevant to biodiversity, for 
example) are identifiable.’

The programme management and board members 
agreed that the programme was important in terms 
of solving important environmental problems and 
achieving environment-friendly development of soci-
ety. The respondent researchers, however, disagreed. 
There may possibly have been expectations of RESE 
achieving more and, in particular, carrying out better 
work at an early stage:

 ▼ ‘In time, RESE became really good. But it could 
have been better in terms of products for users.’

The main environmental objectives that RESE was per-
ceived to have affected are A Varied Agricultural Land-
scape, A Magnificent Mountain Landscape and A Rich 
Diversity of Plant and Animal Life.

17.4.2 Development of strong research envi-
ronments of the highest international class

The Scientific Review Panel concluded that the over-
all standard of thematic research in RESE was high and 
that the research was ‘well targeted towards issues of 
importance in the Swedish environment’. The view was 
also expressed that the programme had contributed 
strongly to capacity building through PhD training. Six 
doctoral dissertations were produced in the course of 
RESE and another seven were planned by the time the 
programme ended. In addition, three licentiate theses 
and 28 publications were achieved.

The respondents strongly agreed that RESE promot-
ed the development of strong research environments 
— that is, mainly existing rather than completely new 
ones. Respondents also perceived that the programme 
had contributed to the development of contacts among 
researchers belonging to different disciplines, as well 
as between researchers oriented towards basic re-
search and those focusing on applied research within 
the same discipline.

Like most research programmes, RESE result-
ed in new research projects. One example is Global 

Monitoring for Environment and Security (GMES), 
funded by the EU. Results and research questions were 
also used and addressed in other Mistra-funded pro-
grammes, such as Heureka and, to some extent, Future 
Forests.

RESE’s results have also been used in education. 
During the programme university courses were taught, 
examples being (according to the respondents) ‘Object-
Oriented Programming in C++ for Image and Remote 
Sensing Analysis’ (5 credits) and ‘Sensor, Atmosphere 
and Objects’ (3 credits).The RESE courses were also 
open to PhD students outside the programme.

One example of a non-commercial spin-off is the 
Baltic Algae Watch System, BAWS III (a system for mon-
itoring algal blooms at sea). BAWS III is a service for the 
Baltic Sea region that has had a major impact and gar-
nered appreciation among the public, media, academ-
ics and three marine information centres: Infobaltic in 
Stockholm, ICBV in Umeå and three information cen-
tres run by various County Administration Boards.14 A 
commercial spin-off is the ‘k-nearest-neighbour’ (kNN) 
method of estimating timber volume and other forest 
parameters), which under current plans must be updat-
ed every five years. kNN currently has some 50 users, 
primarily public authorities and research institutions.

A demonstrator was developed for monitoring of 
marine algae. Otherwise, RESE had no particular focus 
on industry and was perceived as unimportant for Swe-
den’s future competitiveness in terms of industrial ap-
plications.

17.5 Mode of organisation 
and operation
Members of the RESE board stated that they had con-
nections with such Mistra programmes such as Biosig-
nal (Pheromones and Kairomones to Control Pest In-
sects) and Future Forests. Users seem to have had 
connections with Heureka (environmental decision 
support models for forest land) and SWECLIM (Swed-
ish Regional Climate Modelling).

17.5.1 Programme management

Most respondents considered the organisation of the 
programme, with its main contractor, programme 
management and programme board, contributed to 
its good implementation.

There were initial difficulties in RESE and these were 
identified in the evaluations. One cause was the un-
clear relationship between thematic and support pro-
jects and internal communication. This seems to have 

14 Information Centres for the Baltic Proper (Stockholm County 
Administrative Board), the Gulf of Bothnia — ICBV (Västerbotten 
County Administrative Board), Västerhavet (Västra Götaland, 
Halland and Skåne County Administrative Boards).
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delayed identification of problems at an early stage in 
RESE.

The role of the board was also somewhat problem-
atic, since it was added after the programme was estab-
lished and was not expected to have an impact on the 
management of the programme, target-setting or as-
signing of priorities for support tasks. The evaluations 
emphasised the need to reinforce the Board’s role and 
the importance of measurable objectives.

In the second phase, these difficulties lessened and 
satisfaction among RESE’s participants was higher.

As to whether Mistra’s management of the pro-
gramme contributed to better implementation of the 
programme, the respondents’ opinions were divid-
ed. They agreed, however, that the research would 
most probably not have been conducted without the 
Mistra funding, at least not on the same scale or with 
the breadth that came to characterise RESE. The pro-
gramme board wish that Mistra’s management had 
been more extensive, but more critical opinions were 
also expressed:

 ▼ ‘Mistra provided good support.’

 ▼ ‘RESE was underfunded and had initial organisa-
tional problems.’

Mistra’s added value was perceived by the various cate-
gories of respondents to be due to different factors. The 
programme management valued the requirement of in-
terdisciplinary work, while the board saw the require-
ment of user involvement as the key source of added 
value. The researchers saw the time frame and scope 
of funding as significant.

17.5.2 Interdisciplinary work

The Scientific Review Panel concluded from the first 
phase that a cross-disciplinary team had been success-
fully established. But the work conducted seems to be 
perceived differently.

The respondents did not agree on whether they had 
carried out interdisciplinary work in the programme. 
In the researchers’ opinion, the interdisciplinary ap-
proach meant that methods from other disciplines 
were used. Members of the board did not perceive 
RESE to have succeeded in creating a common analyti-
cal framework and language. As to whether access to 
forums for meeting fellow programme participants had 
been good, there were respondents who both strongly 
agreed and strongly disagreed.

17.5.3 User involvement

Despite initial difficulties, RESE seems to have been 
successful in delivering its achievements. However, 
the evaluation after the first phase drew attention to 
the need to expose the results to a broader user envi-
ronment.

The opinions of user participation and what it might 
have contributed to were not particularly positive. 
Some respondents did not agree that user involvement 
was a prerequisite for addressing the research ques-
tions of the programme, or that the user involvement 
had enriched the research.

The most important users were said to be forestry 
and the county administrative boards’ algae monitor-
ing. Contacts seem to have been more extensive in the 
programme’s second phase, when they were said to 
have been strong and to have contributed to the devel-
opment of liaison between researchers and decision-
makers or civil servants in the public sector.

User involvement was said to have resulted in new 
types of research question.

17.6 Development 
and lessons learnt
There were no comments on whether the respondents 
viewed participation as enhancing their career devel-
opment. We have interpreted the replies, in combina-
tion with the final report and other written sources, as 
meaning that in the end and overall, the participants 
were satisfied with RESE after the problems had been 
sorted out.

One comment was made about lessons learnt:

 ▼ ‘The start-up is important. In RESE the board was 
appointed too late and had problems getting in-
volved. The choice of Chair and board members is 
significant. The level of funding and expectations 
must be harmonised.’

17.7 Concluding comments
The overall assessment of the programme implemen-
tation and its results and impact indicates good inten-
tions and also results with the potential for being even 
more widely used. Appointments to RESE’s board could 
have included other types of stakeholders, above all 
earlier in the inception of the programme. As it turned 
out, the board lacked scope to influence objectives and 
other key factors that pave the way for generating con-
trol. Above all, they were not in a position to have any 
real impact on objectives and other significant charac-
teristics of the programme. Perhaps the results could 
have been obtained more rapidly, too, if organisational 
difficulties had been dealt with earlier and in a more 
hands-on way.
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18.1 General information

Programme 
Period

 ► 1998-1999 planning phase

 ► 2000-2006 (two phases)

main contractor 
and Programme 
host

 ► Swedish University of Agricultural 
Sciences (SLU Umeå)

Funding  
disbursed,  
seK million

Mistra approx. 84m

 ► 1998–1999 8.0m

 ► 2000–2003 40.0m

 ► 2003–2006 37.3m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► Umeå University 10.2m

 ► Stockholm University 4.5m

 ► Mid Sweden University 4.0m

 ► European Tourism 
Research Institute 
(ETOUR) 2.0m

 ► Karlstad University 2.3m

 ► Blekinge Insitute of 
Technology 0.9m

 ► Södertörn University 0.9m

 ► Luleå University of 
Technology 0.3m

Cultural organisation

 ► Ájtte Museum in 
Jokkmokk — the Sami 
centre 1.3m

Programme 
director

 ► Leif Mattsson, SLU Umeå,  
1998–2000

 ► Tomas Willebrand, SLU Umeå, 
2001–2006

executive 
committee  
chair

 ► Kari Marklund, County 
Administrative Board of 
Norrbotten, 1998–2001

 ► Sören Ekström, governmental 
commissioner, 2002–2006

18.2 Main results and impact
The main results and impacts of this programme, in 
our view, are related to enhancing understanding of is-
sues at hand, providing forums for conflict resolution 
and training individuals in resource management:

 ► Greater understanding of conflicts connected with 
the use of natural resources in Sweden’s mountain 
region.

 ► Communication between researchers and the local 
population, with opportunities of influencing be-
haviour and possibly attitudes, and between con-
flicting stakeholders. The forums established by 
the Mountain Mistra programme offered opportu-
nities for various kinds of stakeholder meeting and 
dialogue.

 ► Contribution to Sweden’s human capital through both 
research training and PhD graduates taking up em-
ployment in resource management in the region.

18.3 Background
18.3.1 What was the challenge?

The ecosystems of the Swedish mountain region have 
natural limitations, such as low biodiversity and low 
production. These make them vulnerable to use and 
exploitation. Nevertheless, the inhabitants of this re-
gion depend on being able to use the soil, forest, water 
and fauna as rationally as possible. Reindeer herding, 
hunting, fishing, recreation, forestry, mining, hydro-
power expansion and nature conservation are among 
the needs and interests that confront one another, 
often generating conflicts. The various forms of natu-
ral resource use not only affect the environment as a 
whole, but also the environmental conditions and re-
quirements of the various population groups.

18.3.2 How was the programme 
to contribute to a solution?

For what may be considered sustainable resource man-
agement, the stakeholders need to attain a mutual un-
derstanding. A consensus on the existing potential for 
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both protecting and using the resources of the moun-
tain region is necessary. The purpose of the programme 
was to develop a basis that could promote sustainable 
use of natural resources in the Swedish mountains. The 
programme, affecting activities in 15 mountain munici-
palities, sought to provide a scientific basis for efficient 
adaptation of various kinds of natural resource use to 
one another and the environment. Another objective 
for Mountain Mistra was to provide a planning sys-
tem and knowledge that could facilitate management 
of conflicting interests and goals, with the aim of re-
ducing environmental impact on the Swedish moun-
tain region.

18.3.3 Who was to benefit from the results?

Sectors and livelihoods such as agriculture, reindeer 
herding, fishing and tourism were said to be the main 
users of the programme results. Stakeholders would 
also include central, regional and local authorities re-
sponsible for these activities, hunting organisations 
and various interest groups (environment, nature con-
servation, recreation etc.).

18.4 Results and impact 
related to Mistra’s purpose
Most of the activities planned were carried out and 
most of the objectives achieved. The Mountain Mis-
tra programme is considered to have helped to solve 
the research problems identified. It should, however, 
be noted that in the second phase, as a result of a crit-
ical evaluation after the first phase, the way of work-
ing changed. The research objectives also underwent 
a change. The evaluation recommended the project 
team to re-evaluate the role of research in solving soci-
ety’s problem, apply a more interdisciplinary approach 
and engage in more effective outreach and stakeholder 
communication.

Among the participants, there seems to have been some 
disappointment about the programme ending when 
the work was getting close to the core of the problem:

 ▼ ‘The programme was extremely important but 
ended when it was approaching the core of the 
problems, so they still remain.’

 ▼ ‘The programme came to an end when we just had 
reached the significant area of conflicts and were 
focusing on ownership and rights of use, which are 
important for resolving conflicts in the region.’

Opinions differed as to whether the programme should 
serve only for research and to work on methodologi-
cal theory or whether it should engage in actual con-
flict resolution in the mountain region. The forced 
new start in the second phase seems to be have been 

appreciated by the programme participants and led to 
an enhanced understanding among researchers, users 
and stakeholders.

The Mountain Mistra programme is considered to 
have created an interdisciplinary collaboration in these 
questions and also involved a ‘critical mass’ around 
these problems, in particular in terms of the social sci-
ences. In some comments, a wish for more use of the 
networks established during the programme was ex-
pressed:

 ▼ ‘… parts of the enhanced interdisciplinary and in-
dustry-crossing network have, by all accounts, not 
been seized.’

The participants in Mountain Mistra have had a plural-
ity of contacts with different areas of society. For ex-
ample, they participated in discussions pursuant to 
the Government’s order, in 2002, to develop an envi-
ronmental and conservation programme for Sweden’s 
mountain region (the counties of Dalarna, Jämtland-
Härjedalen, Västerbotten and Norrbotten). The re-
spondents clearly stated that in this work, results from 
the Mountain Mistra programme had influenced the 
decision- makers. One example was joint management 
of natural resources. Another was the cooperation is 
between Mountain Mistra and regional predator con-
servation groups and grouse management to monitor 
hunting pressure. A third was loach management in 
Jämtland where Mountain Mistra, aided by Dutch re-
searchers, built a mathematic model of how to con-
serve or restore loach lakes. This model is now used by 
the Jämtland County Administrative Board.

One of the most significant results seems to have 
been the knowledge gained about opportunities and 
problems of joint management and conflict resolution 
mechanisms regarding disputed natural resources. 
Planning methods were also developed. Another im-
portant result was that interaction processes between 
researchers and users were established. These process-
es have enhanced understanding of the various inter-
ests involved in the conflicts in the area and the options 
available to solve them. In addition, Mountain Mistra 
was successful in gathering opposite parties around the 
same table. Although not all the conflicts were solved, 
at least discussions were started.

Mountain Mistra promoted a comprehensive ap-
proach to mountain issues and brought together the 
various parties involved. The changed perception of the 
mountain region, from untouched terrain to cultural 
landscape, had implications for the environmental ob-
jective A Magnificent Mountain Landscape, which was 
modified in response to Mountain Mistra’s findings.

The research results on grouse hunting and moun-
tain fishing were immediately put to use by county admin-
istrative boards in their management of these issues.
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Another outcome was that PhD students who par-
ticipated in the programme and now work in agencies 
and other organisations took with them their under-
standing of different stakeholders’ interest and the 
comprehensive view brought about by the interdisci-
plinary work.

18.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

No particular definition of how a good living environ-
ment was to be perceived in the programme was devel-
oped, according to the respondents. Some comments 
on how Mountain Mistra contributed to achieving a 
good living environment were nonetheless made:

 ▼ ‘Those who live and work in the mountains have 
gained an enhanced understanding of one anoth-
er’s use of the region. The programme also helped 
them to find venues for meeting and thereby reduc-
ing conflict.’

 ▼ ‘Resolving conflicts is difficult, but some models 
have been developed for this and created venues for 
those using the possibility to meet.’

Participants stated that Mountain Mistra contribut-
ed to solving important environmental problems and 
achieving environment-friendly development of soci-
ety. The programme sought to find ways of bringing 
about sustainable development of the mountainous 
region, which is used and inhabited by various stake-
holders. Among Sweden’s environmental objectives, 
the respondents stated that Mountain Mistra contrib-
uted primarily to A Magnificent Mountain Landscape, 
Flourishing Lakes and Streams, Thriving Wetlands and 
A Rich Diversity of Plant and Animal Life.

The Scientific Review Panel stated in the executive 
summary of its evaluation that ‘the study of sustaina-
bility requires a common question and a well-designed 
and followed approach that facilitates integration of 
disciplinary insights’. More socioeconomic aspects 
were added to the analysis in the second phase of 
Mountain Mistra but some disciplines, such as anthro-
pology, were still lacking. The latter discipline would 
have added insights into cultural studies of Sami issues, 
for example.

The Scientific Review Panel concluded that the re-
search conducted represented sound science, but ‘did 
not complete the original work in its contribution to 
new thinking on sustainability science’.

18.4.2 Development of strong research envi-
ronments of the highest international class

As in most research projects, the programme con-
tributed to knowledge development, although not to 
new thinking according to the scientific review panel. 

The panel pointed to the programme’s contribution in 
terms of understanding of natural resouces conflicts 
and use in the mountain region in Sweden by provid-
ing sound science, but the panel does not seems to be 
impressed by the scientific quality. Some development 
of existing research environments was perceived to 
have been made. Implementation of the programme 
was thought to have contributed to contacts and col-
laboration among researchers belonging to different 
disciplines, and to some extent between theoretically 
and practically oriented researchers belonging to the 
same discipline.

There were publications in several fields: biology, 
ecology, economics, political economy, resource man-
agement and tourism studies. Of the 260 articles and 
other publications, 78 were scientific articles published 
in scientific journals. The evaluation of the scientific re-
view panel states that many of the articles were empiri-
cal and descriptive.

A large number of PhD theses (25 are reported) also 
contributed to knowledge development. The contribu-
tion might have been even greater if the researchers 
had not found that, rather than being integrated into 
universities’ research training, Mountain Mistra’s ef-
forts were ignored at university department level.

Some of the Mountain Mistra programme’s research 
questions and results have been further explored in 
new research projects, such as ‘Outdoor Recreation 
in Flux’ and ‘Adaptive Management of Fish and Wild-
life’, both funded by the Swedish Environmental Pro-
tection Agency, along with smaller projects funded by 
the Swedish Research Council for Environment, Agri-
cultural Sciences and Spatial Planning (Formas) and 
the Game Preservation Foundation of Finland. Some 
‘baton-passing’ in responsibility for results from 
Mountain Mistra to the Swedish Environmental Pro-
tection Agency’s Wildlife Research Committee may be 
observed. Furthermore, the Programme Director ob-
tained a professorship in Norway, where results from 
Mountain Mistra have now been further developed.

Many of the respondents also stated that their par-
ticipation in the programme had been important for 
their individual career development.

18.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

Has the Mountain Mistra programme been of any im-
portance for Sweden’s future competitiveness? To a 
very small extent, a minor business orientation in the 
field of environmental communication may be seen as 
a commercial element of the programme. No commer-
cial spin-offs or strong research environments have 
been established as a result of Mountain Mistra.
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18.5 Mode of organisation 
and operation
Participants in the programme had connections with 
other Mistra-funded programmes. The researchers 
mainly participated in Heureka, Future Forests, Mis-
tra-SWECIA and the Stockholm Resilience Centre. 
At the time, in approving the funding for the second 
phase, Mistra’s Board encouraged several programmes 
to take into consideration the methods used and the 
experience and insights gained in other ongoing pro-
grammes, including Mountain Mistra. How this was 
in fact translated into practice in Mountain Mistra is, 
however, unclear.

18.5.1 Programme management

Among all the Mountain Mistra respondents, opinions 
differed as to whether the mode of organisation was 
conducive to good implementation of the programme. 
Some respondents, representing the programme man-
agement, programme board and researchers, thought 
it did while others expressed the opposite view — that 
it did not improve programme implementation. The 
comments made addressed the issues of indifference 
and inputs needed from many disciplines:

 ▼ ‘The contracting party was indifferent to the pro-
gramme. The programme board (with some excep-
tions) found it difficult to have what was best for 
the programmes at heart and often expressed their 
own core issues. Mistra was in a fairly unstable po-
sition when the programme started and we often 
had the feeling that we were chasing a moving target.’

 ▼ ‘Such complex issues as Mountain Mistra had to 
take into consideration require participants from 
different disciplines.’

18.5.2 Mistra’s role

The participants considered that the long-term nature 
of the funding and its scale were vital elements for con-
ducting the programme:

 ▼ ‘The long-term funding and a hefty budget make it 
possible to work in a transdisciplinary way.’

Opinions on Mistra’s mode of organisation, with its 
main contractor, programme management and a pro-
gramme board, were not altogether positive. Two 
thirds of the respondents did not agree that this had 
a favourable effect on implementation. The same pat-
tern is visible in responses about Mistra’s mode of op-
eration: the respondents would have liked less exten-
sive management.

 ▼ ‘Phase 1 didn’t work well and the management from 
Mistra was only so-so.’

 ▼ ‘The contracting host had a passive role — simply 
an administrative role. Mistra’s management was 
limited.’

18.5.3 Interdisciplinary work

The overall view was that interdisciplinary work had 
been carried out and that this enriched the research. 
For example, it contributed to new types of research 
question. There was also a strong sense of having had 
good opportunities to create joint meeting places in the 
programme. But methods from other disciplines were 
not frequently used, nor were a common analytical 
framework and language created.

 ▼ ‘It took a while before the formula was found, espe-
cially in terms of the interdisciplinary part, and 
then unfortunately it missed out the discipline of 
law.’

 ▼ ‘Without Mistra, the programme would not have 
survived. It would probably have become a mono-
disciplinary or two-discipline project without such 
strong communication effort.’

18.5.4 User involvement

Users were involved to a high degree in Mountain Mis-
tra. For example, they attended numerous seminars, 
meetings, dialogues etc. The programme developed 
strong connections between local stakeholders and 
researchers. It also fostered a strong sense of identi-
ty among the region’s residents, as well as becoming a 
trusted source of information on research and manage-
ment. The outreach and communication activities were 
perceived as especially important and highly success-
ful in Phase 2, when a communication specialist was in 
charge of the outreach process.

The users were considered to have contributed to 
the development of contacts between researchers on 
the one hand and decision-makers and civil servants in 
the public sector on the other, as well as with decision-
makers and senior managers in the private sector. The 
users were, to a high degree, perceived as having en-
riched the research in the programme and also to some 
extent contributed to new types of research question:

 ▼ ‘The Mountain Mistra network was very important 
and also very active.’

 ▼ ‘There were strong user contacts, but not with all 
those who should have participated. Above all, 
there was no municipal participation.’

 ▼ ‘User connection became central in Phase 2, partic-
ularly for jointly generating research questions to 
address, but not in Phase 1 when I attended the 
programme board.’
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The most important users were public decision-makers 
at national and regional level, and the relevant indus-
tries. Local authorities would also have been significant 
users but, unfortunately, few participated.

18.6 Development 
and lessons learnt
The Mountain Mistra study area had not previously 
received attention — at least not as it did in this pro-
gramme. Mountain Mistra enhanced understanding 
and awareness of conflicts in Sweden’s mountain re-
gion and focused on how various stakeholders, with 
their particular interests, are obliged to agree among 
themselves. The participants’ overall satisfaction with 
the programme was very high:

 ▼ ‘We reached out to many and we delivered many 
publications and solid material for further 
research.’

 ▼ ‘Since the area was an undeveloped one, we were 
able to go far and the researchers were generally 
extremely dedicated and devoted.’

A few comments were given on lessons learnt and as 
recommendations to Mistra:

 ▼ ‘When Mistra initiates research in an area that’s 
very extensive, perhaps with little knowledge at 
first, it must be prepared to manage and continue 
the programme even beyond the deadline. If tax-
payers’ money is used to research important areas 
of society, one should also ensure that there will be 
good results for the citizens. That’s the only reason 
for controlling the freedom of research.’

 ▼ ‘Specific follow-up studies must be fostered. The 
lack of a cross-disciplinary engagement in scientif-
ic research and only patchy preparedness for inter-
action between researchers and users make this 
work difficult and resource- intensive.’

 ▼ ‘More far-reaching investment, from Phase 1. Many 
programmes are restructured substantially in 
Phase 2. Enlist previous programme hosts to help 
structure the programme and have a long-term 
strategy for funding it. It is often difficult to end 
programmes and make them ‘survive’ all of a sud-
den. By then there is a good foundation, but no-
body is really willing to be responsible for the man-
agement etc. It could be made clear from the start, 
in the contract with Mistra, that the programme 
host has an obligation to provide cofunding and 
funding for continued management. ‘

 ▼ ‘The board’s role should be more supportive than 
managing.’

18.7 Concluding comments
The most striking results of the Mountain Mistra pro-
gramme seem to be its clarification of existing areas of 
conflict and success in convening stakeholders in dis-
cussions around the same table. Despite fairly weak 
research quality, the impact on users and stakehold-
ers seems to be evident. Other achievements have been 
influence on environmental objectives and regional 
management, communication with policymakers and 
enhancement of the participants’ own, as well as oth-
ers’, knowledge of the issues and various interests in 
the Swedish mountain region. Participants now occupy 
a range of governmental and other positions and can 
exert even more influence.

The explanation for the high usage of results from 
the programme may well lie in its successful interdis-
ciplinary approach, although adding more disciplines 
would have provided an even more comprehensive 
outlook and greater plurality of contacts with users. It 
is important to underline that most of these contacts 
were already possessed by participants when they 
joined the programme.

The knowledge developed would probably have been 
even greater if university departments had shown more 
overt interest. This may reflect hindsight and it is sim-
ply not possible to see what more the programme could 
have done. The question is whether Mistra, in reach-
ing its agreement, can impose requirements concern-
ing the programme host’s commitment and support.
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19.1 General information

Programme 
Period

 ► 1998-99 Depth planning phase

 ► 1999–2004 (2 phases)

 ► 2005–2006 Confirming period

main contractor 
and Programme 
host

 ► Chalmers University of 
Technology, CTH 
(Note: Several of the projects 
were carried out by consultants)

Funding  
disbursed,  
seK million

Mistra 63.0m

 ► 1999–2001 30.0m

 ► 2002–2004 30.5m

 ► 2005–2006 2.5m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► Linköping University 5.2m

 ► Royal Institute of 
Technology 4.8m

 ► Luleå University of 
Technology 2.7m

 ► Swedish University of 
Agricultural Sciences 
(SLU) 2.3m

 ► University of 
Gothenburg 2.0m

 ► Uppsala University 1.7m

 ► Lund University 1.4m

Public stakeholder

 ► Swedish Institute 
for Communicable 
Disease Control 
(Smittskyddsinstitutet) 5.2m

Programme 
director

 ► Per-Arne Malmqvist

 ► Henriette Söderberg (assisting 
manager)

executive 
committee  
chair

 ► Lars Gunnarsson, PURAC – 
Anglian Water

19.2 Main results and impact
In our view, the main results and impacts of the Urban 
Water programme were:

 ► Development of a toolbox to facilitate analysis by 
planners, for example.

 ► Employment of skilled PhD graduates trained in 
the programme in companies working with various 
aspects of water and sewerage systems.

 ► A commercial spin-off in the form of CIT Urban 
Water Management AB, a company initiated by sev-
eral of the participating researchers.

19.3 Background
Urban Water was granted funding for in-depth plan-
ning one year ahead of the actual first phase. In addi-
tion, there was a one-year start-up period (1998–99). 
After Phase 2, Urban Water was also granted funding 
on a ‘baton-passing’ basis, i.e. a smaller amount for a 
concluding period to ensure that research results were 
put to practical use, and to maintain networks that had 
been developed.

In addition to Mistra’s funding, SEK 38 million was 
provided by industry, research councils and the EU. 
Accordingly, a total of SEK 100m was spent on Urban 
Water.

The programme included research on technical, mi-
crobiological, economic and behavioural issues. Urban 
Waters consisted of about 50 projects, involving 11 de-
partments at nine universities and 100 participants 
from Luleå in the north of Sweden to Lund in the south.

19.3.1 What was the challenge?

Urban water infrastructure is characterised by long 
lifetimes and huge investment costs. Strategic plan-
ning of good quality is essential. The water supply and 
wastewater treatment systems of Swedish towns and 
cities provide drinking water in sufficient amounts, 
dispose of sewage in a hygienically acceptable manner, 
and take care of storm water to prevent flooding. They 
fulfil these three basic requirements without damaging 
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the environment, but they do not satisfy the require-
ment of ecological sustainability.

19.3.2 How was the programme 
to contribute to a solution?

The aim of the programme was to provide answers to 
questions about what would characterise Sweden’s fu-
ture water and sewerage system if ecologically sustain-
able solutions were embraced, and how to perform 
structured analysis as a sound basis for decision-mak-
ing.

19.3.3 Who was to benefit from the results?

Users were intended to be central, regional and local 
authorities and enterprises responsible for building 
and infrastructure issues, including water supply and 
wastewater treatment, and the construction industry.

19.4 Results and impact 
related to Mistra’s purpose
On the whole, all the programme activities planned 
were implemented according to the programme plan 
and most of the objectives were achieved.

One result of the programme is the Urban Water 
toolbox, intended to facilitate analysis and assessment 
of selected aspects of urban water systems. The toolbox 
was also intended to enable researchers and planners 
to conduct comprehensive and multidisciplinary anal-
ysis as a basis for decision-making.

Two specific computer models, URWARE and 
SEWSYS, were developed for substance flow analysis.

The programme also produced practical guidelines 
for planning and structuring urban water systems, and 
supporting local organisations in their planning of sys-
tems based on new or alternative technology.

Respondents perceived the outputs and impacts of 
the programme more positively after the completion of 
the programme. As results of the research programme 
they pointed, for example, to the following:

 ▼ ‘Research results took the form of drinking water 
treatment, doctoral dissertations, and knowledge 
transfer to the drinking water industry.’

 ▼ ‘The results provided a good basis for further re-
search in this area. There were a number of start-
ing points to choose from for the research.’

 ▼ ‘Knowledge of pollution components in wet systems 
yielded estimates for large-scale comparisons. 
Tools for assessing microbiological hazards gave 
some new focuses in health work.’

 ▼ ‘The interdisciplinary approach is the close collab-
oration established among incoming researchers 
— the PhD students.’

Impacts of Urban Water may be the influence of PhD 
students, trained to take a holistic view, applying their 
perspectives and skills to their subsequent jobs in in-
dustry.

Researchers participating in the programme were 
said to have been more in demand internationally, but 
the most obvious result is a viable, established nation-
al network that is still in operation. The former re-
searchers are in contact with one another through the 
researcher-owned company CIT Urban Waters AB, a 
commercial spin-off from the programme, in particu-
lar:

 ▼ ‘The most important result was the PhD graduate. 
A majority of them, when the programme ended, 
got jobs in organisations working in water and sew-
erage-related issues.

 ▼ ‘Extensive national network and new research 
constellations.’

 ▼ ‘The market can now get help for strategic deci-
sions by using the systematic Urban Waters 
approach.’

The programme was deemed by the participants, and 
in evaluations, to have contributed considerably to 
solving the research problems identified. At the same 
time, there was an opinion that water and sewerage is-
sues were not topical at the time of the programme, at 
least not in Sweden. There was also some doubt about 
how research results from the programme had been 
disseminated and actually reached users:

 ▼ ‘It was at the end of the programme that I fully re-
alised how limited the number of programme par-
ticipants who embraced the common framework 
was, and how little impact we actually had on the 
participating municipalities’ activities.’

19.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

Improvements in urban water systems relate to sever-
al of Sweden’s environmental objectives. Among them, 
according to the respondents, the main ones are Natu-
ral Acidification Only, Zero Eutrophication, Flourish-
ing Lakes and Streams, Good-Quality Groundwater, A 
Balanced Marine Environment, Flourishing Coastal 
Areas and Archipelagos and A Good Built Environment.

Respondents agree that the programme has been 
important for solving important environmental prob-
lems and for achieving environment-friendly develop-
ment of society.

Regarding a ‘good living environment’, this was de-
fined as follows:

 ▼ ‘Sustainable urban water and sewerage systems, 
more than technology. Also recreation.’
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 ▼ ‘The use of the systems analysis toolbox in coun-
tries where the development of good water systems 
significantly improves people’s lives.’

 ▼ ‘Good resource management, good hygiene. We’ve 
hardly got any closer to the concept of ‘the good 
life’: few research councils would manage that sort 
of approach.’

Followed by those definitions, the programme is said to 
have contributed by:

 ▼ ‘Good drinking water, sanitation, far more knowl-
edge with regard to nutrient cycles.’

19.4.2 Development of strong research envi-
ronments of the highest international class

In the Scientific Review Panel’s opinion, Urban Water 
generated a strong research environment among par-
ticipating universities and showed fine examples of na-
tional networking. The panel criticised the programme 
for lacking extensive international collaboration, and 
assessed its scientific quality as varying within broad 
limits. Nevertheless the panel considered Urban Water 
to have been a valuable contribution to the field of sus-
tainable urban water research.

Urban Water contributed to the development not 
only of existing research environments, but of new 
ones. It fostered contacts both among researchers be-
longing to different disciplines and between research-
ers oriented towards basic research and those oriented 
towards applied research within the same discipline.

In the view of respondents, the programme contrib-
uted to publications of articles in peer-reviewed jour-
nals with a high impact factor. Researchers were, how-
ever, doubtful as to whether the programme resulted 
in many doctoral and licentiate theses. The doubt ex-
pressed may have indicated expectations that there 
would be more. In total, 15 PhD theses were produced 
in Urban Water and a research school was initiated 
as part of the programme, to provide training within 
a joint framework. This was considered necessary to 
hold together a programme like Urban Water.

New research projects had already been planned 
by the time Urban Water ended. Some have been ini-
tiated, with funding from the Swedish Research Coun-
cil for Environment, Agricultural Sciences and Spatial 
Planning (Formas), the EU, the Swedish Water & Waste-
water Association, the Swedish International Develop-
ment Cooperation Agency (Sida), the Västra Götaland 
County Administrative Board, Chalmers University of 
Technology and the University of Gothenburg. The 
programme was broad, and the same seems to have ap-
plied to the following projects as well:

 ▼ ‘Wide spread of the projects that resulted from the 
programme.’

There was no new education as a result of the pro-
gramme. However, the results have been used in devel-
oping existing education and courses.

Overall, most of the respondents did not view the 
programme as having promoted the development of 
strong research environments.

19.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

About half the respondents disagreed that the scope 
for industrial application had been utilised in the pro-
gramme. Nor did the respondents have unanimous 
views regarding whether the programme had boosted 
Sweden’s competitiveness, except for the researchers, 
of whom a majority agreed.

There was one commercial spin-off from Urban 
Water: CIT Urban Water Management AB, a researcher-
owned company that originated in the programme that 
is now improving the decision- making capacity of peo-
ple in charge of urban water and sanitation services.15 
Connected to this company was also the Urban Water 
Network, which also originated in the programme. Par-
ticipating research partners formed the basis for this 
extended network of expert alumni and colleagues, 
who continue to work closely with the company today.

The company has some 10 employees and a turnover 
of approximately SEK 10 million.

Goods launched on the market include the software 
products URWARE and SEWSYS. Services comprised 
planning support, system analysis and multi-criteria 
analysis to support decisions on investments in urban 
water systems. These services have been marketed to 
councils and authorities. The process launched is sys-
tem analysis.

Demonstrators and prototypes have been developed 
in the form of software, computer models, aquaculture 
and membranes for water purification.

No patent was developed within the programme, but 
some models have become trademark- protected.

19.5 Mode of organisation 
and operation
At the time there were another three Mistra-funded 
programmes working on various water issues. There 
were, however, few points of contacts and concrete co-
operation was never initiated. Respondents acknowl-
edge their own contacts with CLIPORE (researchers), 
TransportMistra (board member) and two ongoing 
programmes MistraPharma (user), Mistra Urban Fu-
tures (user).

15 http://www.chalmers.se/cit/urban-en/, accessed on 16 January 
2013.
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There was a fairly long launch period for the pro-
gramme. The board members reflected that the start 
could have been smoother and more efficient if only a 
small group of individuals, expert in and familiar with 
the issues at hand, had been involved and staffing of the 
programme had been postponed until a cohesive pro-
gramme, with clear objectives, had been created.

19.5.1 Programme management

Although some of the researchers were negative, most 
of the respondents agreed that the organisation of the 
programme, with its main contractor, programme 
management and programme board, contributed to 
better implementation of the programme.

Management structures were changed after Phase 1, 
resulting in better cross-fertilisation.

In Urban Water, the programme board consisted 
of practitioners with research experience. This meant 
that there was a broad interface with the stakeholders 
in water and sewerage.

There were a large number of projects involving 12 
departments at nine universities, and other participat-
ing organisations as well. The evaluations pointed to 
the programme management as managing it all in an 
exemplary manner.

There seems to have been a highly qualified and 
skilled manager, with experience from industry, con-
sultancy and research as a professor. The programme 
management also consisted of an assistant programme 
manager and a programme coordinator. Participants 
expressed great satisfaction with the managers.

Not unusually for a Mistra programme at the time, 
the main contractor was unable to deliver the financial 
information Mistra needed, so Urban Water contract-
ed a consultancy company to compile the requisite in-
formation.

In addition, one criticism was that the main con-
tractor did not show much interest in the programme 
according to Mistra’s programme management and 
board. Urban Water was transferred during the pro-
gramme period from being directly under the Presi-
dent of Chalmers University of Technology to its De-
partment of Civil and Environmental Engineering and, 
specifically, the Water Environment Technology (WET) 
Division. This was noted by the board with some irri-
tation: it meant that an independent office had to be 
established in the Department’s office. This did not ac-
tually change anything: the experience from the pro-
gramme management and board was that they were 
never a fully integrated part of Chalmers in any case. 
On Chalmers’ side, on the other hand, there was a wish 
to be highly active and involved.

19.5.2 Mistra’s role

Long term funding from Mistra was a prerequisite for 
the implementation of the programme. The respond-
ents asserted that research could have been conducted 
with other funding, but only on a considerably smaller 
scale and with less collaboration among PhD students.

Most of the respondents agree that Mistra’s man-
agement of the programme contributed to better im-
plementation. There are comments about Urban Water 
being an early programme in Mistra’s portfolio, and 
that there were both advantages and disadvantages:

 ▼ ‘As for the pros and cons of Mistra’s management, 
the advantage was that the programme was steered 
towards problem-oriented research. The disadvan-
tage was that the focus was on Swedish environ-
mental problems (programme results could other-
wise have been more interesting in an internation-
al perspective).’

 ▼ ‘Urban Water was one of the early programmes 
where Mistra’s ambitions fluctuated and Mistra’s 
own grasp of the interdisciplinary research was 
often inferior to that of the participating 
researchers.’

 ▼ ‘More extensive management would not have been 
needed, but there should have been more relevant 
content in terms of research and interdisciplinary 
approaches.’

 ▼ ‘It was good for us. Selection of the programme 
manager was extremely important, and in the 
early stages Mistra’s monitoring was important. 
For us, as I said, it was fine.’

In replying to the questions on Mistra’s added value, 
the respondents primarily mentioned the scope of 
funding, length of funding and requirement of an in-
terdisciplinary approach. The programme manage-
ment wanted more limited management, while other 
categories of respondents found the extent of Mistra’s 
management satisfactory.

19.5.3 Interdisciplinary work

The majority of the respondents agreed that crossing 
disciplinary boundaries was a precondition for tack-
ling the research questions of the programme. They 
also stressed that interdisciplinary work had been car-
ried out in Urban Water.

In general, the respondents were positive about this 
interdisciplinary approach enriching their own re-
search, and thought it had brought about new types of 
research question and the use of methods from other 
disciplines. Researchers were doubtful whether the 
programme had succeeded in creating a common ana-
lytical framework and language. They agreed that they 
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had ample access to joint meeting places within the 
programme.

One factor that probably enhanced the interdisci-
plinary work was the fact that, before the programme, 
many of the senior researchers knew one another and 
had collaborated before. This applied, at least, to the 
researchers in natural sciences. Those in social scienc-
es seem to have been somewhat more discontented.

19.5.4 User involvement

In the respondents’ view, user involvement was a pre-
requisite for addressing the research question(s) of 
the programme. The most important users were re-
searchers in the water and wastewater treatment field 
and municipal departments engaged in more practical 
work on water and sewerage issues.

The Scientific Review Panel inferred that there was 
little direct involvement from industrial and commer-
cial organisations in the programme. Other groups, 
such as planners, consultants and architects, were 
only ‘lightly represented’ according to the Panel’s eval-
uation.

However, respondents found that they had close 
contacts with users in Urban Water and these users’ in-
volvement had contributed to the emergence of con-
tacts between researchers and decision-makers or 
civil servants in the public sector, as well as contacts 
between researchers and decision-makers or senior 
managers in the private sector.

User involvement was said to have enriched the re-
search, although it did not result in new types of re-
search question.

19.6 Development 
and lessons learnt
19.6.1 Participants’ overall  
satisfaction with the programme

From the questionnaire responses, it is unclear wheth-
er the respondents were satisfied with the programme. 
However they stressed that participation in Urban 
Water — regardless of their roles in the programme — 
directly benefited their careers.

Studying assessments and reports from the Urban 
Water programme affords colourful details. Although 
there seem to have been some disappointments with 
the unsuccessful synthesis and the objectives were per-
ceived as unclear and over-ambitious, groups and net-
works were established that performed good work. 
There also seems to have been broad satisfaction with 
the management.

19.6.2 Lessons learnt and  participants’ 
recommendations to Mistra

Among the comments respondents made were the fol-
lowing:

 ▼ ‘The graduate school, with its community, was ex-
cellent, and a great hub for the operation of the 
programme. Project selection is a common failing: 
the more democratic ‘voting’ there is, the less of a 
chance unconventional projects have. There could 
have been more penetrating discussion of environ-
mental problems at the beginning and end of the 
programme, which would have been rewarding.’

 ▼ ‘Good idea to create spin-off company working with 
the issue concept of the programme. Would have 
been even better if it had been a goal from the start 
of the programme. Then the users’ perspective 
would have come to play an even greater role in the 
programme.’

19.7 Concluding comments
Urban Water was a broad programme with ambitions 
that were, perhaps, too high. It did not achieve every-
thing it intended to achieve. One aspect that worked 
out very well, however, was the collaboration, at least 
between natural science researchers.

During the fairly long programme period, Mistra 
steadily placed heavier emphasis on user benefits and 
practical applications. This may be the reason why the 
evaluation expressed concerns about the users’ di-
rect involvement. This should, at least from an outsid-
er’s perspective, have been provided for with numer-
ous users on the programme board. In fact, the board 
scarcely had any researchers as members.

The timing is another factor worth commenting on. 
Achieving results requires a capacity to absorb intend-
ed users, apart from the fact that the results are some-
thing they need. The timing may not have been quite 
right for Urban Water, at least not in Sweden, which 
was its focus.
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water treatment plants and sewerage).
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20.1 General information

Programme 
Period

 ► 1999–2006 (two phases)

 ► 2007–2009 concluding period

main contractor 
and Programme 
host

 ► Stockholm University

Funding  
disbursed,  
seK million

Mistra 63.5m

 ► 1999–2002 32.5m

 ► 2003–2006 30.0m

 ► 2007–2009 1.0m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► University of 
Gothenburg 10.3m

 ► Swedish University of 
Agricultural Sciences 
(SLU) 3.7m

 ► Neri Roskilde 
University 3.5m

 ► Linköping University 2.2m

 ► Åbo University 1.4m

 ► Chalmers University of 
Technology 0.9m

Commercial organisation

 ► Sea Otter Consulting AB 3.0m

Programme 
director

 ► Sif Johansson, Swedish 
Environmental Protection 
Agency, 1999–2006

 ► Fredrik Wulff, Stockholm 
University, 1999–2006

executive 
committee  
chair

 ► Sven-Erik Skogfors, Forest 
stream, 1999–2006

20.2 Main results and impact
The most salient results and impacts of MARE included 
the following:

 ► Direct input to HELCOM led to the Baltic Sea Ac-
tion Plan (BSAP), a programme to restore the good 
ecological status of the Baltic marine environment 
by implementing necessary measures.

 ► The Nest Decision Support System, which is ac-
cepted by scientists and policymakers in countries 
around the Baltic Sea. NEST has greatly influenced 
the BSAP by identifying the required nutrient re-
ductions to achieve ‘good environmental status’ as 
defined by HELCOM.

 ► The Baltic Nest Institute at Stockholm University, 
Denmark and Finland, a research institute that is 
continuing MARE’s research and using information 
from a range of institutions around the Baltic Sea, 
making the integrated, large-scale modelling of the 
Nest model possible.

 ► Impact on the EU Water Framework Directive 
and major research programmes, such as Bonus, 
through individuals participating in MARE and 
bringing with them both results and mode of work-
ing.

20.3 Background
In the late 1990s, the Swedish Environmental Protec-
tion Agency allocated no research funding owing to 
budget cuts imposed by the Ministry of the Environ-
ment. In the absence of this funding, Mistra’s role as a 
funder of environment research was highly important. 
Apart from MARE, two other Mistra programmes were 
initiated in similar circumstances: ASTA (climate) och 
NewS (non- toxic environment).

Mistra was also seeking new programme proposals, 
and a discussion at Mistra brought about the Baltic Sea 
emphasis. Focusing on international negotiations was 
deemed right at the time since Baltic Sea negotiations 
were at a standstill.

20 Marine Research on 
Eutrophication (MARE):  
a Scientific Base for Cost-Effective 
Measures for the Baltic Sea*

* This is one of the programmes, which have been investigated further 
in this evaluation.
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A programme officer and negotiator from the Swed-
ish Environmental Protection Agency was consult-
ed about Sweden’s needs, to facilitate the negotiating 
process. The specifications written in a memorandum 
marked the inception of MARE.

20.3.1 What was the challenge?

Eutrophication in the Baltic Sea with, for example, in-
creased inputs of nitrogen and phosphorus was alter-
ing the original character or function of the ecosystem. 
This was one of the most serious environmental prob-
lems in the Baltic Sea, with considerable economic re-
percussions on fisheries, tourism etc.

20.3.2 How was the programme 
to contribute to a solution?

The aim was for MARE to develop a decision-support 
system combining various types of information about 
the functions of the marine ecosystem, the distribution 
and use of nutrients in the system, and estimated costs 
of different means of reducing the nutrient inputs. One 
ambition in the programme was for all the Baltic Sea 
countries eventually to agree to put the system to good 
use in decision-making, at various levels, on the choice 
and implementation of cost-effective measures to 
counteract marine eutrophication. In addition, a clear 
objective was that the MARE system should be con-
nected to the environmental monitoring and assess-
ment system in the Helsinki Commission (HELCOM), 
the joint body for marine environmental issues in the 
Baltic Sea. The research was also expected to contrib-
ute to the implementation of the EU Water Framework 
Directive.

20.3.3 Who was to benefit from the results?

The primary user was HELCOM and its bodies, but the 
EU and its bodies were also identified as important. 
Other users were agriculture, fisheries, and central 
and regional decision-makers focusing on the environ-
ment, agriculture, water supply and wastewater treat-
ment.

20.4 Results and impact 
related to Mistra’s purpose
Respondents gave a variety of answers to the question 
of whether the activities planned were carried out. The 
programme management considered that, overall, 
they were; but most of the researchers did not agree. A 
majority, however, underlined that the objectives were 
achieved.

 ▼ ‘Unfortunately, different parts of the programme 
were not synchronised, making fulfilment of the 
programme aim difficult.’

 ▼ ‘The economists didn’t achieve results. For us users 
it is very important to know about costs and 
cost-effectiveness.’

 ▼ ‘Programme objectives were twofold. First, to de-
velop interdisciplinary knowledge on Baltic Sea eu-
trophication modelling, which was OK; in contrast, 
the decision to use several Internet data sites was 
somehow problematic (there were connection is-
sues that made it more difficult to use the applica-
tion effectively). Second, the aim was to use the tool 
to support political decisions. This was beyond my 
assessment, and was carried out when the Europe-
an Environment Agency was no longer represented 
on the MB [management board], because the insti-
tutions in charge were reorganised.’

Although not all parts proceeded at the same pace or 
were synchronised, the participants stated that, over-
all, the programme had contributed considerably to 
solving the research problems identified.

Users expressed a positive view of MARE’s results 
and pointed to deliverables that provided both scien-
tific input for drafting of the Baltic Sea Action Plan, for 
example, and decision tools.

Users testified that they found the results extremely 
useful. They stated that they had used the results as a 
foundation for negotiations on international conven-
tions. Methodology also developed in the programme, 
as did new or improved services and processes.

The most striking results from MARE were connect-
ed with the knowledge basis for international negotia-
tions and input for agreements.

One of the most visible results may have been the 
Baltic Nest Institute (BNI), which hosts the Nest sys-
tem, a decision support system aimed at facilitating 
adaptive management of environmental concern in the 
Baltic Sea.16 BNI is also expected to become the core of 
a future Baltic Sea Centre, but we are unable to confirm 
this at this stage. Mistra made a minor contribution 
to funding this institutionalisation of the commercial 
Baltic Nest decision support system — roughly a third 
of the BNI’s first year of operations. Mistra’s funding 
was used for the extra cost of handing over the model’s 
data, not for operational or ongoing research.

Publicly available data and open solutions were im-
portant programme results, both in making informa-
tion accessible and in proving its importance for the 
development of such issues.

There were, however, other results worth highlight-
ing, relating to the extended network and continued 
collaboration, as well:

 ▼ ‘Baltic Sea researchers now have an extended 
network.’

16 www.balticnest.org, accessed on 14 December 2012.
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 ▼ ‘The Baltic Sea countries’ agreement to use the re-
sults of the NEST model.’

 ▼ ‘Synthesis of existing data and knowledge. This was 
hampered, however, by the lack of critical analysis 
of the project’s “output”.’

 ▼ ‘Prevailing positive contacts between research and 
society.’

 ▼ ‘The results of MARE are the basis for the national 
plans for reducing nitrogen and phosphorus loads 
to the Baltic Sea in all the countries surrounding it.’

 ▼ ‘Continued funding for research from the Ministry 
of the Environment and the Swedish Environmen-
tal Protection Agency.’

Individuals, as carriers of knowledge and understand-
ing, have played a significant role in exerting impact in 
the aftermath of MARE. One example is the EU Marine 
Strategy Framework Directive, in which MARE’s pro-
gramme manager has participated. A Baltic Regional 
Plan has also been established in which the former pro-
gramme manager gave MARE’s work as input for BSAP. 
During Sweden’s EU Council presidency in 2009, more-
over, a regional plan was developed in which the Baltic 
Sea was important issue.

 ▼ ‘Since the programme has fostered development of 
detailed, catchment-based information, it had a 
strong indirect influence on assessment, and possi-
bly later on improvement, of the Water Framework 
Directive. It helped to bring about more robust 
land-based information systems that are now, at 
the EU level (though not 100% populated), ready to 
be used for further research. Our main conclusion 
was that research on subjects like this depends too 
much on lumping together results that do not 
match needs. The research should have at its dis-
posal more substantial databases of natural fluxes, 
economic activities etc. as it does in in the US. Eu-
rope’s performance is very poor and we’re lagging 
behind, compared with the US, in this respect. The 
gap is gradually being bridged despite the great re-
luctance of some member states.’

Among the outcomes found were important factors, 
such as ongoing use of the decision support systems 
and research, which have positioned Sweden interna-
tionally:

 ▼ ‘The BSAP (reducing nutrient loads to combat eu-
trophication) was agreed on in Krakow in 2007. 
The final version is coming next year — the models 
are developed establishing different types of collab-
orations. It was only thanks to MARE that Sweden 
had the chance to provide input for the BSAP.’

 ▼ ‘The BNI is a valuable product and has set Sweden 
on the map internationally. It led to a positive 
“race” between Finland, Denmark and Germany. 
Above all, they have invested in similar research.’

 ▼ ‘After MARE there was a breeding ground for large 
Baltic programmes — and a readiness for interdis-
ciplinary work. The Bonus programme, which is 
50% funded by the EU, would have been difficult to 
achieve without MARE.’

 ▼ ‘Some researchers viewed MARE negatively be-
cause of its aim of selling a decision support sys-
tem. Now there is a new tradition of conducting ob-
jective research, which is also a legacy of MARE.’

 ▼ ‘MARE generally raised the debate issues to a new 
level. It became a strong voice that countries lis-
tened to (the Ministry of the Environment). Com-
munication was straight and direct. Of course, it 
helped that HELCOM was a target group! German 
and other researchers wouldn’t have paid attention 
otherwise.’

 ▼ ‘Sweden used to have a tradition of “preaching”. 
MARE broke down some walls without thinking 
about it…’

 ▼ ‘For the ministerial meeting on the environment in 
2014, input from the BNI will be significant.’

 ▼ ‘The OSPAR Commission [on the Oslo and Paris 
Conventions, protecting the marine environments 
of the North Sea and North-East Atlantic] has 
glanced at it.’

 ▼ ‘Sweden’s requirements for industrial cleanup etc. 
are stringent, and these requirements were high-
lighted at the ministerial table. This meant that 
questions were raised. Sweden has also played a 
role in Russia, where more cleaning-up is planned.’

 ▼ ‘New projects like the “Baltic STERN” [Baltic Sys-
tems Tool for Ecological-Economic evaluation: A 
Refined NEST Model] network, in which Sweden 
and Finland completed a project in 2012. Projects 
like this would not exist today if it hadn’t been for 
MARE.’

 ▼ ‘Most objectives were achieved, and the impact of 
the results has proved to be long-term (more than 
five years).’

Development was continuing:

 ▼ ‘We work in close cooperation with HELCOM to de-
velop further results; see  
http://www.helcom.fi/BSAP/en_GB/intro/.’

 ▼ ‘The enhanced cooperation between Stockholm 
University, Aarhus University, the Institute of Ma-
rine Research in Warnemunde, SMHI and the 
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Finnish Environment Institute to improve the 
model (databases, comparative models, including 
the various modules, etc.)’

20.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

According to the participants’ assessments, it is rea-
sonable to assume that the programme results have 
contributed to a good living environment.

This concept has been perceived as:

 ▼ ‘A better Baltic Sea environment.’

 ▼ ‘The objectives are for eutrophication not to be a 
problem in the Baltic Sea and for people to experi-
ence a good marine environment. What defines a 
good marine environment is not only a scientific 
standpoint, and MARE’s contribution is to explain 
what is required (decisions, actions) to achieve the 
environment that the politicians and citizens de-
cide they want.’

 ▼ ‘Understanding of concrete objectives and the al-
ternative ways (including costs) of achieving them.’

 ▼ ‘Since the programme was marked by certain com-
placency’, the critical problem discussion or debate 
was limited. This meant that the concept wasn’t 
problematised and hence not developed.’

MARE was perceived to have contributed to achiev-
ing a good living environment (as defined by the pro-
gramme):

 ▼ ‘The part on eutrophication in the Baltic Sea Ac-
tion Plan is based on results from MARE. The BNI is 
currently working on an update of the calculations. 
The new results will be presented at the HELCOM 
Ministerial Meeting in 2014.’

 ▼ ‘We’re already seeing significant reductions in nu-
trient loads to the Baltic Sea and most of the coun-
tries are working to meet the requirements of the 
BSAP.’

Over the years, some protection efforts have been suc-
cessful. However, eutrophication, overfishing and sev-
eral other problems remain largely unabated. This is 
partly because the marine environmental conventions 
are not always legally binding. It is still rights, rath-
er than obligations, that guide fishing and other com-
mercial uses of the sea, and responsibility for the ma-
rine environment has been divided in Sweden as well 
as other countries.

Nonetheless, participants strongly agreed that 
MARE had been important for solving major environ-
mental problems and achieving environment-friendly 
development of society.

Among Sweden’s environmental objectives to which 
MARE has contributed most, according to the partici-
pants themselves, are Zero Eutrophication, A Balanced 
Marine Environment and Flourishing Coastal Areas 
and Archipelagos.

The benefits of the programme were considered 
large by the evaluators. MARE’s knowledge and exper-
tise was judged to be high and in accordance with the 
needs and opportunities for decision- making identi-
fied in the conventions and by the EU. During the pro-
gramme, there was uncertainty about what would hap-
pen in international maritime affairs, which could be 
seen as a moving target for MARE to relate to. One 
possible setback was Mistra’s decision not to fund for-
eign researchers. The Swedish researchers participat-
ing were known, however, and this was a strength in 
achieving acceptance from other countries. Nonethe-
less, the core of researchers in the programme extend-
ed and strengthened contacts with other researchers, 
and these contacts persist in the BNI.

MARE participants strongly agreed that the pro-
gramme had promoted the development of strong re-
search environments, i.e. both development of existing 
research environments and establishment of new ones.

The participants also viewed the programme as hav-
ing contributed to development of contacts among re-
searchers belonging to different disciplines, as well 
as of contacts between researchers oriented towards 
basic research and those oriented towards applied re-
search within the same discipline.

20.4.2 Development of strong research envi-
ronments of the highest international class

The Scientific Review Panel considered scientific qual-
ity in MARE excellent. The main contribution of the 
programme was its cross-disciplinary approach, fo-
cusing on the receptor (the Baltic Sea) and integration 
levels in the various models.

The programme resulted in a number of theses: 14 
PhD, seven licentiate and eight Master’s theses. The in-
terdisciplinary work, which was relatively uncommon 
at the time, meant that participating PhD students 
seem to have attracted attention:

 ▼ ‘The PhD students who participated have done 
well! They received more attention than is tradi-
tional, giving presentations at other “employment 
markets” between academia and business. I’m 
prouder of contributing to an interdisciplinary cul-
ture than to the scientific delivery.’

MARE has been visible in education. In Phase 1, an in-
terdisciplinary postgraduate course programme was 
provided for biology, oceanography and economics 
students. A summer course was also arranged for man-
agers wishing to introduce the use of the NEST decision 
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support system. NEST itself was also used as an educa-
tional tool:

 ▼ ‘The programme developed an interactive decision 
support model, NEST, freely available on the web 
for anyone to use. I know it has been used in several 
university courses.’

 ▼ ‘At Nordic level a number of graduate courses 
(through the Nordic Marine Academy, for example) 
were contributed by researchers.’

MARE contributed to publications notably articles in 
peer-reviewed journals with a high impact factor: 135 
articles in scientific review journals, several popular-
scientific publications and a special edition of Ambio 
in which results from MARE and Baltic Sea Research 
Programme (BIREME)17 were published.

Examples of the new research projects to which 
MARE gave rise are:

 ▼ ‘The EU programme BONUS is very much one that 
has followed in the tracks of Mistra’s MARE pro-
gramme. It has involved in-depth continuation of 
various parts of MARE that can now be done at in-
ternational level.’

 ▼ ‘Within BONUS, RECOCA, ECOSUPPORT and 
HYPER, in particular.’

 ▼ ‘Researchers from the BSAP formulated BONUS, 
and they had considerable influence. There has 
been more international acceptance of and sup-
port for the results. If there can be improvements in 
the Baltic Sea, they must occur in river basins. You 
have to know about farming in Poland, for 
example.’

 ▼ ‘Since this is research, all new insights, methods, 
improvements have some degree of success whether 
the initial target is achieved or not. This is not just 
engineering of past research: this is development.’

The main non-commercial spin-offs are the BNI and 
the NEST decision support system.

20.5 Mode of organisation 
and operation
MARE participants had some connections with other 
Mistra programmes, such as SUCOZOMA, in which re-
searchers, members of the MARE board and the pro-
gramme users took part. Some users are also partici-
pating in the Stockholm Resilience Centre.

17 BIREME was a research programme focusing on the Baltic Sea and 
prevention of its contamination. The IMAGINE (Interpreting Baltic 
Coastal Marine Ecological Data for Environmental Decision-Making) 
programme was directly connected with WP 2 (the second ‘work 
package’) of the MARE programme.

Preparation of the research programme included 
a workshop held at Mistra where invited researchers, 
many of them competitors, presented themselves, their 
expertise and capacity for conducting a programme as 
MARE. Both the researchers and Mistra agreed on the 
initial focus or, as Mistra puts it:

 ▼ ‘We knew what the problem looked like, but there 
was no solution. This was almost a job to order.’

Mistra chose Stockholm University and a researcher 
who just had completed a major EU-funded project. 
Mistra allocated a sum to enable researchers to write 
their proposals. There was a perception that the Minis-
try of the Environment and other stakeholders pushed 
hard for a course of action and that without this pres-
sure the funding would have been uncertain. After a re-
vision of the programme proposal, funding was grant-
ed.

MARE implied a new departure for Mistra, with its 
assumption of a more active role.

20.5.1 Programme management

The organisation of the programme, with its main 
contractor, programme management and programme 
board, was not perceived by the majority of partici-
pants as having contributed to better implementation 
of the programme:

 ▼ ‘This is a fundamentally different way of working 
(to deliver good research) from that of the research 
councils. Here, it’s very important to deliver what 
is promised.’

According to our sources, Stockholm University had 
never had the role of main contractor and was some-
what hesitant about shouldering this role. The main 
contractor was to assume responsibility for financial 
administration, which was not thought to have been 
very efficient in the programme.

MARE had divided leadership, with a programme 
manager and a scientific manager — a division ini-
tially not desired by Mistra. However, within the pro-
gramme it seems to have worked out fine, as the sci-
entific assessment also noted. Moreover, it was clear 
that the two individuals concerned could not have as-
sumed each other’s duties. Rather, they seem to have 
complemented each other: while the programme man-
ager contributed a network and contacts in HELCOM, 
for example, the scientific manager provided academic 
contacts and partners.

The Mistra way of working forced participants to 
collaborate:

 ▼ ‘It was a bit of a fight. The researchers didn’t want 
to change the way they worked, despite clear sig-
nals from the prospective users of the results.’
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 ▼ ‘The task was to build a decision model, and this 
forced those involved to cooperate. There was great 
friction among those who were not included, espe-
cially between SU [Stockholm University] and 
SMHI [the Swedish Meteorological and Hydrologi-
cal Institute]. SU refused to budge, and the board 
wasn’t able to resolve the conflict.’

The chair of the programme board did not recruit the 
board members; instead, according to our sources, 
they were appointed by Mistra. Here too, there seem 
to have been some different opinions and possible con-
flicts:

 ▼ ‘The board’s composition was unsatisfactory. 
Members’ seniority seemed more important than 
being able to work with the Board.’

User participation in the board was appreciated, and 
users pointed to advantages of usage of results as a 
driver of participation.

20.5.2 Mistra’s role

The programme officer at Mistra, who had extensive 
experience from working on the acidification agree-
ment established in 1995, wished to transfer the same 
approach to the Baltic by creating the MARE pro-
gramme. Mistra’s management was perceived by most 
participants as being far too detailed and top-down, 
and not contributing to better implementation of the 
programme. The memorandum ‘Managing scientists 
is like herding cats’ did not improve the researchers’ 
aversion to the programme officer:

 ▼ ‘There was top-down management, which felt 
tough from time to time.’

 ▼ ‘As indicated previously, there were several chang-
es at Mistra during our period, which meant that 
control was sometimes good but sometimes less so 
( for instance, Mistra didn’t allow funding of for-
eign researchers when MARE started). We felt that 
it got better towards the end.’

 ▼ ‘The system worked, but I believe that Mistra today 
has more experience of management and feedback 
loops between programmes and management. Gov-
erning by objectives is never good, but in applied 
research total freedom is not good either — re-
gardless of the existence of common objectives 
(multidisciplinary unit a strength!)’

 ▼ ‘Mistra ought to handle conflicts when board and 
management do not.’

A majority of the participants would have preferred 
Mistra’s management of the programme to be less ex-
tensive than it actually was. At the same time there, 
opinions were unanimous that this research would 
never have come about if it had not been for Mistra:

 ▼ ‘With interdisciplinarity included as an objective, 
it would have been impossible to perform [this] re-
search without extensive and long-term funding.’

Mistra’s added values were said by the participants to 
have been the long time frame, the scope of funding 
and the requirement of user involvement:

 ▼ ‘It took long-term funding to be able to develop 
NEST, get acceptance for the model and also 
achieve concrete use of results in BSAP.’

20.5.3 Interdisciplinary work

Many of the participating scientific researchers knew 
one another before the programme. Those who worked 
on marine issues around the Baltic Sea had, for exam-
ple, already written joint articles. Many of our inter-
viewees pointed to good personal cooperation among 
scientists in MARE, and the Scientific Review Panel 
stressed an overall well-functioning interdisciplinary 
integration. Interdisciplinary work involving science 
and social science (economics) did not, however, work 
particularly well and Mistra was perceived to have 
‘fought’ to include social scientists in MARE:

 ▼ ‘Biologists, oceanographers, geologists etc. feel the 
need of one another’s expertise.’

 ▼ ‘Economics research “creaked” and researchers 
quit.’

 ▼ ‘Interdisciplinary work functioned well overall, but 
it didn’t go well in environmental economics, where 
we did not produce results as fast as we would have 
liked.’

 ▼ ‘The requirement for interdisciplinarity is a seri-
ous WEAKNESS, certainly not a strength.’

 ▼ ‘Difficult to put together research teams based on 
skills alone. Personalities and chemistry must 
match.’

In spite of collaboration not producing what was ex-
pected and in time, many respondents underlined that 
an interdisciplinary approach was a prerequisite for 
addressing the programme’s research questions. They 
perceived that an interdisciplinary approach had been 
applied in MARE, and they recognised that this en-
riched the research and involved using methods from 
other disciplines. In the opinion of many participants, 
there was good access to joint meeting places in the 
programme.

The mode of work in MARE was to use fictitious 
data in the model, rather than waiting for the correct 
information. The model had a unifying effect on the re-
searchers. The programme had a pragmatic approach 
and held training courses in this for ministry staff.

The interdisciplinary approach had not clearly re-
sulted in new types of research question; but here 
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opinions differed. The majority agreed that the pro-
gramme had not succeeded in creating a common ana-
lytical framework and language:

 ▼ ‘The programme has involved scientists from vari-
ous disciplines and economists. The economists’ 
contribution probably made many scientists think 
differently and we had, for example, very success-
ful interdisciplinary graduate courses. But we 
never got as far as a common language.’

In summary, experience of and comments on inter-
disciplinarity in MARE were both positive and less fa-
vourable. PhD courses, for example, were perceived as 
positive and the same also applied to Mistra’s funding, 
which provided good conditions for interdisciplinarity. 
However, timing is crucial in paving the way for bound-
ary-crossing work:

 ▼ ‘Again, after a somewhat slow start, the interdisci-
plinary working methods became increasingly ap-
parent in the programme, with many new insights 
as a result. Since the mode of working was relative-
ly new, it is possible that similar programmes today 
would have even stronger multidisciplinary 
profiling.’

 ▼ ‘Interdisciplinarity has not, in general, contributed 
in any positive way, if one is talking about the in-
terdisciplinary connections between science and 
economics, for example. But collaboration within 
the sciences is often productive — which is 
normal.’

20.5.4 User involvement

MARE’s most important users were HELCOM at an in-
ternational level and staff in Sweden’s Ministry of the 
Environment and the Swedish Environmental Protec-
tion Agency. Ministries of the environment in other 
countries around the Baltic Sea were also considered 
important.

The choice of HELCOM did not seem to have been 
initiated from the programme itself. However, the pro-
gramme manager’s contacts and previous experience 
evidently supported this collaboration.

 ▼ ‘Without questioning HELCOM, Mistra decided 
that they were the main target group. The director 
appointed (a Finnish man) never showed up, and 
the acting director quarrelled with another mem-
ber of the board. This led to another board member 
being replaced. Then a Dane came who was great.’

 ▼ ‘Spent a great deal of time making it work with 
HELCOM.’

 ▼ ‘The phase when users could be directly involved 
occurred after our participation. As members of 
the MB [management board] we participated in the 

steering and scientific development of the pro-
gramme until NERI [the Danish National Environ-
mental Research Institute], an active member, was 
reorganised. For administrative reasons, the Euro-
pean Environment Agency was no longer part of 
the MB [management board] from then on. With 
EEA, we had envisaged including the model in our 
assessments. However, we faced technical problems 
and target issues (our target was more to under-
stand the catchments than the marine eutrophica-
tion). So we had to go into another direction that 
eventually took much longer than expected and 
couldn’t actually contribute to the improvement of 
MARE itself.’

 ▼ ‘At the time, there was frustration about HELCOM 
not taking any concrete decisions. The time was 
very ripe for people with our skills to step in and 
deliver. And by the time MARE ended, users were 
ready to take concrete decisions.’

Many but not all participants stressed that users’ in-
volvement was a prerequisite for addressing MARE’s 
research questions. MARE had strong contacts with 
users in the programme that enriched the research 
and contributed to development of contacts between 
researchers and decision- makers or civil servants in 
the public sector.

It is less clear whether the user involvement contrib-
uted to the development of contacts between research-
ers and decision-makers or senior managers in the pri-
vate sector, or resulted in new types of research ques-
tion.

Results were disseminated mainly through research 
networks or research cooperation partners, publica-
tions, conferences and cooperation with the public 
sector.

20.6 Development 
and lessons learnt
The programme managers clearly stated that partici-
pating was good for their career development. Half the 
responding researchers were of the same opinion, and 
pointed to the good opportunities for further funding.

In conclusion, the participants pointed to the fact 
that some parts of the research could probably have 
been performed without MARE: the mindset already 
existed and the data was being collected. The research 
would not, however, have been as applied and useful for 
the stakeholders, and the contact with HELCOM would 
not have taken place. Overall, in retrospect after a few 
years, the participants were satisfied with the pro-
gramme:
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 ▼ ‘MARE became so much better than we could have 
imagined.’

 ▼ ‘MARE was, in many ways, a remarkably successful 
programme, admittedly after a slow start (partly 
because of an inadequate supply of public data). 
When the programme started to deliver results, the 
impact was great, and the results obtained (in 
many disciplines) were strong both academically 
and for society.’

 ▼ ‘With a few years’ perspective, I see the positive ef-
fects and repercussions of the programme and its 
projects.’

 ▼ ‘Personal networks provided a lot of data that 
would not otherwise have been available.’

 ▼ ‘The programme contains parts that were less suc-
cessful but still significant pieces of the puzzle.’

Among the participants’ reflections were both lessons 
learnt and recommendations to Mistra for future work. 
These included the researchers being dedicated to the 
community, at senior level for handling this kind of 
complex task, and able to cooperate:

 ▼ ‘The researchers had to be mature enough not to 
have qualification ambitions. There aren’t very 
many people like that... Everyone in the pro-
gramme was in academia. This suited students and 
PhDs, who find it more difficult to fit into a “nar-
rower” programme.’

 ▼ ‘Interdisciplinary research is positive and neces-
sary, but takes a long time to succeed. A more in-
terested and supportive programme host makes 
this easier. Board structure is important, and 
should be settled in consultation with programme 
directors. Constructive engagement with users is 
extremely important.’

 ▼ ‘The results of this programme have actually been 
used in practical international work. This shows 
how important it is to really get decision-makers 
and users, from the start, to understand the exist-
ing key issues and problems. There was an econom-
ic segment of the programme that, unfortunately, 
became quite bad and could not be used in practi-
cal work. This should be considered in future pro-
grammes because cost is a very important factor.’

 ▼ ‘I believe that a continued dialogue between Mis-
tra, environmental research and the community at 
large is of great importance. It is also highly desira-
ble for Mistra to retain its international profile!’

 ▼ ‘Negative results can be just as valuable. There 
must be acceptance of projects and programmes 
not reaching their objectives. The funders don’t al-
ways realise this.’

 ▼ ‘Performing excellent scientific research is an es-
sential condition. Participants must be respected 
in the academic world.’

20.7 Concluding comments
MARE had a management organisation that, with both 
an administrative manager and a scientific manager, 
was somewhat unique in the Mistra programme port-
folio. They both had important roles that, in our opin-
ion, contributed to MARE’s success. One had user con-
tacts and a wide contact network, while the other had 
access to relevant researchers.

Another factor assuring well-functioning collabo-
ration was the fact that many of the researchers knew 
each other before the programme. This meant that lit-
tle time was needed in the initial phase for getting to 
know one another in order to get started. Our impres-
sion is also that the researchers taking part were fairly 
broadminded, which is essential for any cooperation 
to function well. In addition, many of them seemed to 
have a sense of commitment to the community — to 
encouraging applied research and working closely with 
users.

The researcher’s status is not unimportant in ac-
ceptance of results: on the contrary. However, the HEL-
COM contacts provided by the programme manager 
were crucial for putting the results to practical use. 
HELCOM acceptance of MARE’s findings and the tool 
developed made it easier for transfer to other countries 
and researchers to take place as well.

Mistra’s management was initially perceived as too 
detailed and somewhat disruptive. In the course of the 
programme, however, the management improved. The 
focus on HELCOM as an important user was some-
thing Mistra pushed for, and it proved to be a success-
ful strategy.
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21.1 General information

Programme 
Period

 ► 1999–2006 (two phases)

 ► 2007–09 Concluding period

main contractor 
and Programme 
host

 ► The Royal Institute of Technology 
(KTH)

Funding  
disbursed,  
seK million

Mistra 75.0m

 ► 1999–2002 34.0m

 ► 2003–2006 40.0m

 ► 2007–2009 1.0m

In addition, support was received 
from the former Swedish Council 
for Work Life Research (RALF; now 
the Swedish Council for Working 
Life and Social Research, FAS), the 
Swedish Environmental Protection 
Agency, the Swedish Chemicals 
Agency (KEMI), Eka Nobel and 
the European Chemical Industry 
Council (CEFIC).

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► Uppsala University 15.3m

 ► Stockholm University 14.4m

 ► University of 
Gothenburg 6.8m

 ► Umeå University 5.8m

 ► Lund University 5.2m

 ► Swedish University of 
Agricultural Sciences 4.7m

 ► KI 1.8m

Public stakeholder

 ► Swedish Museum 
of Natural History 
(Naturhistoriska riks-
museet) 2.0m

Programme 
director

 ► Anders Södergren, Lund 
University, 1999–2001

 ► Sven-Ove Hansson, The Royal 
Institute of Technology,  
2002–2009

executive 
committee  
chair

 ► Gunnar Bengtsson, Swedish 
Chemicals Agency, 1999–2001

 ► Judith Melin, Swedish Nuclear 
Power Inspectorate, 2002–2009

21.2 Main results and impact
In our view, NewS’s main results and impact were:

 ► Support for improved global and local chemicals 
legislation; the knowledge generated influenced 
the development of the EU REACH Directive, for 
example.

 ► The programme also took advantage of the scope 
for industrial application, influencing a commer-
cial spin-off in form of a company.

 ► The programme has also assured Sweden of a 
prominent position in this research field.

21.3 Background
The purpose of the New Strategy for Risk Management 
of Chemicals (NewS) programme was to propose and 
secure international support for a new platform for the 
EU directive on classification and marking of chem-
icals. The programme lasted from 1999 to 2007, and 
received funding for a ‘baton-passing’ phase character-
ised by successive funders.

21.3.1 What was the challenge?

Of the more than 100,000 chemical compounds that 
exist today, between 20,000 and 70,000 are thought 
to be in daily use. Several hundred new substances 
come into existence every year. Not all the health and 
environmental effects of these chemicals are known, 
despite research contributing new knowledge. The 
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constant addition of new chemicals means that their 
risks to humankind and the environment can never be 
fully clarified. There is also a tendency to focus atten-
tion on well- known chemicals and problems instead of 
seeking new knowledge.

21.3.2 How was the programme 
to contribute to a solution?

The aim of the programme was to apply scientific meth-
ods to developing new bases and new organisational 
forms for decision-making on issues of risk manage-
ment related to chemicals. The programme was based 
on exploring effects of a specific type (reproduction 
toxicology), a number of test substances (musk com-
pounds and brominated flame retardants) and a region 
(the Baltic Sea) for toxicological and ecotoxicological 
studies. The programme was also to be a forum for de-
cision-makers and researchers, where issues of impor-
tance for the development of international chemicals 
policy and decision-making were discussed. A new, ef-
fective strategy for risk evaluation and risk manage-
ment of chemicals was to include a better way of using 
incomplete information and more effective allocation 
of priorities.

21.3.3 Who was to benefit from the results?

The main users of the programme results were, first, 
parties engaged in negotiations within the framework 
of existing intergovernmental agreements on chemi-
cals management or in drafting new agreements of this 
kind. Second, the users included the chemical indus-
try, including companies that use and trade in chemi-
cals. Third, other target groups defined were nation-
al, regional and local authorities responsible for issues 
relating to the use of chemicals, such as the Swedish 
Chemicals Agency and Swedish Environmental Protec-
tion Agency and their counterparts in other EU mem-
ber states, and the most relevant directorates in the EU 
Commission (DG Environment and DG Enterprise).

21.4 Results and impact 
related to Mistra’s purpose
All the activities planned were performed and the pro-
gramme objectives have been achieved, according to 
the respondents.

The most important result was to clarify the implica-
tions of the precautionary approach to chemicals con-
trol. Many research results concerning the effects of 
specific substances were also mentioned. Another ex-
ample given is that the programme made it possible to 
start and develop testing of ‘omics technologies’ and 
their applications to organisms in the Swedish envi-
ronment.

The main impact is that the results influenced 
REACH and the work of the Swedish Chemicals Agency. 
Furthermore, the establishment of a strong research 
environment is mentioned: this has given young re-
searchers opportunities for career development and 
networking.

The environmental toxicology and environmental 
chemistry produced strong research, and the connec-
tion with ‘philosophical’ risk assessment yielded stra-
tegic benefits to society.

Swedish environmental researchers have gained a 
forum for developing strategies for future research. 
Sweden’s position in the field of environmental toxi-
cology has also been maintained:

 ▼ ‘Without NewS this would probably have come to 
an end, since funding was almost non- existent 
from the Swedish Research Council and Formas 
and, at the same time, the Swedish Environmental 
Protection Agency’s research investments were not 
interesting enough in terms of scientific 
perspectives.’

21.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

In the programme, a ‘good living environment’ was de-
fined as reduced risks of toxic exposure for human be-
ings and the environment. The programme contribut-
ed to this by providing knowledge about harmful chem-
icals and regulations to manage the use of chemicals. 
This is important for adequate risk assessment and 
above all development of chemicals pre-assessment. 
The programme also revealed deficiencies in chemi-
cals legislation. Inadequate management of chemicals 
in products, especially regarding their environmental 
impact, was also found.

Most of the respondents thought the programme 
had contributed to the following national environ-
mental objectives: A Non-Toxic Environment, Flourish-
ing Lakes and Streams and A Balanced Marine Envi-
ronment, Flourishing Coastal Areas and Archipelagos. 
One respondent also mentioned Good-Quality Ground-
water and A Good Built Environment. The programme’s 
contribution was, above all, in supporting development 
of improved global and local chemicals legislation.

21.4.2 Development of strong research envi-
ronments of the highest international class

The programme resulted in publications, including ar-
ticles and theses.

The programme brought about development of both 
existing and new research environments. One respond-
ent stated that the programme included a mixture of 
projects of very high scientific quality, but also some 
of lower quality.
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New research projects have been based on research 
carried out in the programme. The ongoing MistraP-
harma programme was mentioned, for example:

 ▼ ‘Experience from NewS was very important when 
MistraPharma was formulated. However, these 
programmes were not closely interrelated.’

A respondent also stated that some of the methods 
have been further developed in a project entitled ‘Pro-
teomics in fish exposed to complex mixtures of chemi-
cals’, funded by the Swedish Research Council for En-
vironment, Agricultural Sciences and Spatial Planning 
(Formas).

The results of the programme have been included in 
education but have not resulted in specific programmes 
or courses.

The respondents also claimed that participating in 
the programme had been important for their career de-
velopment.

21.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

The programme resulted in two patents. However, a re-
spondent commented that:

 ▼ ‘The patents were outside the focus of the Mistra 
programme and were not considered to be relevant 
to Mistra. They were about using the proven mech-
anisms of action for environmental toxicity in de-
veloping medicinal drugs.’

A service that may be related to the programme, as-
sessing the persistence of pollutants, has also been 
launched.

One commercial spin-off, OncoTargeting AB, was 
also mentioned. This company had some 12 employees 
and a turnover of about SEK 10 million in 2011, accord-
ing to a public company register.

21.5 Mode of organisation 
and operation
The respondents mentioned personal connections 
with three completed Mistra programmes — COL-
DREM, Marine Paint and Urban Water — and the on-
going MistraPharma programme.

21.5.1 Programme management

The respondents representing the board members did 
not have a positive attitude towards the programme 
management.

21.5.2 Mistra’s role

The user evaluation in 1998 was favourable and stat-
ed that the programme would provide a serious and 

qualified dialogue on strategic issues in terms of chem-
ical policy between researchers, public authorities and 
the private sector. Policy forum and risk management 
were mentioned as especially important. The evalua-
tion stressed that it was crucial to strive for interna-
tional applications.

The scientific review considered the proposal excel-
lent, but recommended fewer model substance groups 
and pointed out that strong programme management 
was required for success. Basing the work on a con-
ceptual stepwise working model would enable the pro-
gramme to achieve its overall objectives and establish 
close cooperation with users and other research pro-
grammes in Sweden and abroad.

Mistra’s Board awarded funding for Phase 2 in 2002. 
In this phase there was an emphasis on synthesis and 
cooperation. A scientifically based model for assess-
ing chemicals is needed to help decision-makers. The 
programme researchers were able to contribute to this 
work by addressing how the results could be used in EU 
decision-making processes. The scientific review was 
critical of the organisation of the programme, since its 
synthesis work was not well developed. Achieving the 
overall objective was considered important. The review 
also recommended studying retardants only as a test 
case. In addition, a detailed communication plan and 
cooperation with international organisations were re-
quested.

In 2006, Mistra’s Board also approved funding for 
transfer of results during the period, on condition that 
the programme was revised to give priority to key ac-
tivities for reaching the objectives, clarify the role of 
the Swedish Chemicals Agency and specify how the 
programme would engage in dialogue with European 
stakeholders.

Mistra’s involvement in the programme was well-
balanced and constructive, according to the respond-
ents. The long-term nature of funding was considered 
essential for the conduct of the programme and re-
spondents thought the research would not have been 
carried out without the Mistra funding. However, com-
ment was that:

 ▼ ‘Parts of the programme would probably have been 
performed, but in a more fragmented way.’

21.5.3 Interdisciplinary work

The interdisciplinary work was very important accord-
ing to the programme director, but the programme par-
ticipants were not fully convinced. The interdiscipli-
nary approach created connections among research-
ers belonging to different disciplines and also between 
theoretically and practically oriented researchers 
within the same discipline. The approach entailed re-
search questions of a new type and application of meth-
ods developed by other disciplines. Furthermore, an 
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analytical framework and a common language, as well 
as meeting places, were established in the project.

21.5.4 User involvement

Opinions on the importance of user involvement var-
ied. In general, the project participants were some-
what less convinced than the programme manage-
ment that it had been important for implementing 
the programme. On the other hand, user involvement 
was thought to have boosted connections between re-
searchers and decision-makers in the private and pub-
lic sectors. However, it did not influence the research 
questions. One respondent explained this as follows:

 ▼ ‘The research questions were known by us and the 
users when we started.’

Another commented that development of the research 
was driven by internal scientific conditions and con-
tacts. Stakeholder interests had been catalysts for 
these contacts, but had not generated them.

21.6 Development 
and lessons learnt
21.6.1 Participants’ overall  
satisfaction with the programme

The respondents stated that they were satisfied with 
the implementation of the programme:

 ▼ ‘Productivity has been exceptionally high. The con-
sortium members have worked very well together 
and several participants are now engaged in Mis-
traPharma. The results have been important for 
characterising and dimensioning the problem of 
persistent organic substances in the environment 
and for assessing these risks.’

 ▼ ‘I think the programme worked well. Its structure 
involved a stable economic foundation, formation 
of research groups for young researchers and es-
tablishment of networks.’

21.6.2 Lessons learnt and  
recommendations to Mistra

Regarding recommendations, one comment was that, 
to develop fully, cooperation among several disciplines 

calls for the kind of time frame that this Mistra pro-
gramme allowed for.

Another comment described Mistra’s need to retain 
its interdisciplinary approach as paramount.

21.7 Concluding comments
NewS succeeded in developing knowledge that was usa-
ble and relevant for international legislation processes 
relating to chemicals.

Despite this focus, the programme also succeeded in 
taking advantage of industrial application.

21.8 References
Mistra Board decisions of 8 October 1998, 24–25 June 

2002, 12 December 2002 and 26–27 June 2006.

NewS: A New Strategy for the Risk Management of 
Chemicals. Assessment of plans for Phase 2 by the 
Scientific Review Panel, 14 November 2002.

NewS: A New Strategy for the Risk Management of 
Chemicals. Assessments by the Scientific Review 
Panel, 26–29 May 2002 and 23–24 April 2007.

Organisational Assessment of NewS, A New Strategy 
for the Risk Management of Chemicals, Lennart 
Arvedson & Hans Nilsson, 15 March 2007.

Performance Assessment of NewS, A New Strategy for 
the Risk Management of Chemicals, June 2002.

The NewS research programme: Summary of consul-
tation responses from the Association of Swedish 
Chemical Industries, the Swedish Cosmetic, Toilet-
ry and Detergent Association, Akzo Nobel, Västra 
Götaland County Administrative Board, Lars Ren-
berg, the Swedish National Food Administration, 
the Swedish Environmental Protection Agency, the 
Swedish Medical Products Agency, the Swedish 
Chemicals Agency and the National Board of Occu-
pational Safety and Health.

128 • Mistra prograMMe report: new Strategy For rISK ManageMent oF cheMIcalS (newS)



22.1 General information

Programme 
Period

 ► 1999–2007 (two phases)

main contractor 
and Programme 
host

 ► IVL, Swedish Environmental 
Research Institute

Funding  
disbursed,  
seK million

Mistra 59.7m

 ► 1999–2002 26.0m

 ► 2003–2006 33.7m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► Lund University 9.9m

 ► University of 
Gothenburg 8.9m

 ► Swedish University of 
Agricultural Sciences 
(SLU) 6.1m

 ► Stockholm University 3.8m

 ► Umeå University 1.1m

Public stakeholder

 ► Swedish Meteorological 
and Hydrological 
Institute (SMHI) 0.6m

Programme 
director

 ► Peringe Grennfelt, IVL,  
1999–2007

executive 
committee  
chair

 ► Lars Lindau, Swedish 
Environmental Protection 
Agency, 1999–2007

22.2 Main results and impact
In our view, ASTA’s main results and impact were:

 ► General advances in knowledge about air pollution.

 ► Developing and disseminating knowledge that has 
influenced the drafting of international conven-
tions and national air pollution strategies to reduce 
atmospheric emissions of sulphur and nitrogen 

compounds as well as VOC (volatile organic com-
pounds), in turn bringing about cleaner air.

 ► International cooperation among researchers in 
the field of air pollution.

22.3 Background
The ASTA programme lasted for two phases, 1999–
2002 and 2003–06, and had IVL Swedish Environmen-
tal Research Institute as its main contractor. The pur-
pose of the programme was to further develop knowl-
edge that had been elaborated during the 1980s and 
’90s. ASTA was one of the programmes initiated during 
the years when the Swedish Environmental Protection 
Agency lacked any research funding of its own.

22.3.1 What was the challenge?

ASTA focused on air pollution. Since the International 
Convention on Long-Range Transboundary Air Pollu-
tion (CLRTAP) entered into force in 1982, requirements 
on reducing emissions of sulphur dioxides, nitrogen 
oxides, ammonia and volatile organic compounds 
(VOC) in Europe and North America had been gradual-
ly tightened. Emissions were still, however, far too high 
when the programme started and acidification of soil 
and water in the most sensitive areas was continuing.

Under the EU’s new strategy to combat acidification, 
emissions in Europe are to be brought below critical 
load limits through a process of gradual restrictions in 
a cost-effective manner. An emissions ceiling was pro-
posed in 2010. Decisions had been taken on the maxi-
mum allowed concentrations of several significant air 
pollutants, and these limits were to be implemented in 
2005 and 2010. In accordance with the long-term EU 
Clean Air for Europe (CAFE) programme, a common 
strategy was to be created for local air-quality issues, 
vehicle emissions, acidification, eutrophication, ozone 
and climate change issues.

22.3.2 How was the programme 
to contribute to a solution?

The protocols of the CLRTAP and several EU agreements 
were due to be renegotiated during the implementation 
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of the programme. Broad international support was 
considered necessary for the scientific basis of these 
negotiations. The aim of ASTA was thus to devise a 
basis for international measures to combat trans-
boundary air pollution in Europe and to develop na-
tional strategies and measures in various sectors where 
transboundary air pollution was significant. The pro-
gramme focused on acidification, the impact of nitro-
gen on forest ecosystems, the effects of ground-level 
ozone on vegetation and the long-range transport of 
particles. Other goals included strengthening and fu-
ture safeguarding of Swedish expertise that might be 
used in international negotiations, and also gaining a 
better understanding of the interaction between sci-
ence and politics. Integrated analyses of action strate-
gies were also to be performed with the aim of support-
ing the negotiating process.

22.3.3 Who was to benefit from the results?

The main target group for the programme results were 
negotiators working within the framework of the air 
pollution agreements. Different activities that cause 
emissions of air pollutants or are affected by atmos-
pheric deposition (the transport sector, energy pro-
ducers, forestry etc.) were to be studied. Central, re-
gional and local authorities, such as the Swedish Forest 
Agency, the Swedish Energy Agency and the Swedish 
Environmental Protection Agency, and interest groups 
were also mentioned. The respondents also stated 
that the programme was intended to help the Swed-
ish Environmental Objectives Council in carrying out 
its planned reviews of the national environmental ob-
jectives.

22.4 Results and impact 
related to Mistra’s purpose
In the respondents’ view, the programme had not en-
tirely succeeded in achieving its aims or implementing 
all the activities planned. Comments were made on the 
implications of the interdisciplinary approach, but re-
spondents stated that ASTA did not achieve the objec-
tive of integrating social science research into the pro-
gramme.

The primary result of the programme was said to be 
that it boosted scientific support for the international 
negotiations. New research on NO emissions was also 
said to be important for ecosystems, and an enhanced 
understanding of how particles are transported in the 
atmosphere was said to have been developed. Gener-
al development of knowledge about air pollution was 
mentioned, and the programme was has demonstrat-
ed the importance of communication and user involve-
ment in research.

Moreover, ASTA contributed to international coop-
eration among researchers in the field of air pollution.

Respondents thought the programme’s influence on 
developing environmental knowledge had been more 
important than the strong research environments it 
fostered:

 ▼ ‘ASTA introduced the study of PM [particulate mat-
ter] into CLRTAP and, by extension, brought to-
gether air quality and climate mitigation work in 
the Swedish SLCF [Short Lived Climate Forcers] 
Network.’

Another effect mentioned was that:

 ▼ ‘The results have had a direct bearing on the EU’s 
thematic strategy for air pollution, and on integra-
tion of climate and air pollution. They also affected 
Sweden’s position in the international negotiations 
on air pollution.’

Furthermore, it is mentioned that the results have di-
rectly influenced the work of the environmental objec-
tives. Another comment is:

 ▼ ‘The programme strongly contributed to setting the 
future agenda for research and policy development 
in international air pollution control, by assisting 
negotiations on the air convention (CLRTAP) and in 
the EU.’

22.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

In this programme a ‘good living environment’ was de-
fined as achieving improved human health and sustain-
able of ecosystems. This included:

 ▼ ‘Good air quality that does not harm human beings 
or ecosystems.’

 ▼ ‘A living environment where air pollution is man-
aged constructively: that is, activities are carried 
out to combat the negative impact of pollutants on 
the living environment.’

The main contribution of the programme was influ-
encing international negotiations to cut atmospheric 
emissions of sulphur and nitrogen compounds:

 ▼ ‘The international negotiations (EU, air conven-
tion) are to a large extent based on the research re-
sults. During the operational period, ASTA was 
leading in Europe. Through this role the pro-
gramme was able to connect its own research and 
the research under way in Europe to support EU 
work and the air convention. A concrete example of 
direct use of the programme is that recovery from 
acidification became an important component in 
developing requirements for measures to be 
adopted.’
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 ▼ ‘The programme substantially helped to strengthen 
work in CLRTAP and CAFE. This was at a time when 
Sweden was one of the most active countries in in-
ternational cooperation and, in practice, support-
ed many of the activities in many other European 
countries.’

 ▼ ‘Hopefully cleaner air, since the programme influ-
enced the protocol to the Convention on Long-
Range Transboundary Air Pollution (UNECE CLR-
TAP) and the EU air pollution directive.’

The programme thus contributed above all to the de-
velopment of international cooperation about air qual-
ity in Europe and evidence for assessing the impact of 
emissions:

 ▼ ‘Increased knowledge of how limiting emissions of 
NOx, SO2, NH4+ and VOCs can benefit the environ-
ment and health in Europe; how heterogeneous the 
effects in Sweden may be in terms of impact on ag-
ricultural land; and how long it may be before the 
emission reductions lead to noticeable 
improvement.’

As for Sweden’s environmental objectives, the pro-
gramme has contributed most to achieving Clean 
Air, Natural Acidification Only and Zero Eutrophica-
tion. Some respondents also mentioned A Protective 
Ozone Layer, Flourishing Lakes and Streams, Sustain-
able Forests, A Rich Diversity of Plant and Animal Life, 
Good-Quality Groundwater and A Good Built Environ-
ment:

 ▼ ‘ASTA was closely connected with CLRTAP and 
CAFE, but it also had some subsidiary effects on 
biodiversity.’

22.4.2 Development of strong research envi-
ronments of the highest international class

Regarding publications, articles have been published in 
international scientific journals but relatively few PhD 
theses were mentioned. Here an explanation can be 
that the orientation of the programmed demands the 
involvement of senior researchers.

The respondents thought the programme had in-
volved development of both existing and new research 
environments. However, one stated that:

 ▼ ‘Strong environments were developed but political 
decisions resulted in the research funding partly 
disappearing.’

The same applied to other countries as well. Some of 
the research has, however, continued in new research 
projects such as the Swedish Clean Air Research Pro-
gramme (SCARP) and the Climate Change and Environ-
mental Objectives (CLEO) programme, both funded by 
the Swedish Environmental Protection Agency:

 ▼ ‘SCARP is a direct continuation of important parts 
of ASTA, but with greater limitations and a smaller 
budget.’

Funding from the Swedish Research Council and the 
Swedish Research Council for Environment, Agricul-
tural Sciences and Spatial Planning (Formas) was also 
mentioned.

Non-commercial spin-offs mentioned were in the 
form of a network addressing a support system for de-
cision-making.

22.5 Mode of organisation 
and operation
Respondents stated that they had connections with 
other completed Mistra programmes, such as CLI-
PORE, RESE, SUFOR and SWECLIM. There were also 
connections with ongoing Mistra programmes, such as 
Future Forests, Mistra Arctic Futures, Mistra Biotech, 
Mistra Indigo, Mistra Urban Futures and PlantcomMis-
tra. This makes ASTA one of the programmes whose 
participants had the most connections with other pro-
grammes.

22.5.1 Programme management

Most of the respondents agreed that the mode of or-
ganising the programme had contributed positively to 
its implementation. One comment on the way of work-
ing was that:

 ▼ ‘The management and design of the programme 
has been excellent.’

One comment was, however, that the geographical dis-
tance between the programme management’s location 
and that of the participating organisations meant that, 
in the respondent’s opinion, the transparency of the 
programme management had been less than obvious.

It was also mentioned that the decentralised organi-
sation (the executive committee and programme man-
agement), affording scope to adapt the programme 
easily to new issues and needs, was one of Mistra’s ad-
vantages.

22.5.2 Mistra’s role

The user evaluation of the first programme proposal in 
1998 stated that the programme would address a cru-
cial environmental problem. However, stakeholders 
had varying ideas about what should be prioritised. The 
scientific review in 1998 concluded that it was crucial 
to engage in scientific development of the work under 
CLRTAP and revising the legislation on transboundary 
air pollution issues in the EU context. It was considered 
that this might enhance Sweden’s negotiating capaci-
ty in relevant international forums. The importance of 
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defining links and deliverables, and of corresponding 
scheduling, was emphasised. The Mistra Board con-
cluded that the scientific review had asked for major 
revisions. It emphasised that strong interaction among 
the projects included in the programme was necessary, 
and that some of the projects needed to be prioritised. 
Establishing a strong negotiating platform for the pe-
riod 2003–05 was considered important, to ensure ad-
vanced Swedish expertise in the field. The Mistra Board 
approved the programme proposal but asked for fairly 
detailed revisions of the programme proposal.

The 2002 report from the Scientific Review Panel 
confirmed ASTA’s excellent scientific underpinning for 
the review of the Gothenburg protocol in 2004–05, im-
plementing the work of the European Monitoring and 
Evaluation Programme (EMEP), the International In-
stitute for Applied Systems Analysis (IIASA) and the 
Coordinating Centre for Effects in successfully develop-
ing the effects-oriented approach. The Panel also sup-
ported the plan to maintain, in Phase II, ASTA’s support 
for basic science and experiments. The policy orienta-
tion meant that integration of the social sciences and 
new area of environmental economics with the physi-
cal and biological science was encouraged. The Mistra 
Board concluded that the evaluation was positive and 
that the programme had been able to combine high sci-
entific production with direct participation in terms of 
its basis and skills in ongoing work to limit emissions 
of air pollutants in UNECE and EU work. International 
cooperation in workshops would clearly play a part in 
continued negotiations in UNECE and in fulfilling the 
environmental objectives. The Mistra Board decision 
approved the programme on condition that the com-
ments from the scientific review were addressed.

Mistra’s management of the programme was said to 
have been limited, but its long-term funding and inter-
disciplinary approach were preconditions for imple-
mentation of the programme:

 ▼ ‘Mistra took over when the Swedish Environmental 
Protection Agency’s research budget was limited. 
Without Mistra, it would not have been possible to 
perform the research on anything like this scale.’

 ▼ ‘The length and scope of the funding has been very 
important. It meant that the programme has been 
able to establish a brand, which has given the re-
search credibility and made it more interesting for 
the users.’

One comment stressed the importance of demand for 
the results to be applied, and of enough resources to 
succeed being made available.

22.5.3 Interdisciplinary work

The interdisciplinary approach was considered 
by the respondents to have been important in the 

implementation of the programme. ASTA created con-
tacts among researchers from different disciplines, as 
well as between practically and theoretically oriented 
researchers belonging to the same discipline. The in-
terdisciplinarity meant, to some extent, that new re-
search questions were formulated and methods used 
by other disciplines applied. The interdisciplinary 
work was also said to have enriched the respondents’ 
own research:

 ▼ ‘We did interdisciplinary work before, but without 
the Mistra funding it would have been difficult to 
proceed with the research. Unfortunately, no other 
funder has replaced Mistra, so now not much re-
search in Sweden is left.’

 ▼ ‘We had strong connections with CLRTAP etc. be-
fore, but without the Mistra funding this work 
would have disappeared from Sweden much earli-
er. Now just a remnant remains.’

22.5.4 User involvement

The users involved were from both the private and 
the public sector, but especially the latter. It was men-
tioned that conferences with the users, in particular, 
had been organised. User involvement influenced the 
research questions to some extent:

 ▼ ‘The ASTA programme was mainly based on exist-
ing structures in national and international deci-
sion-making concerning air, which was mirrored in 
the executive committee. The research was thus 
well anchored with prospective users from the 
start.’

A user working for the office of Air Quality Planning & 
Standards in the USA mentioned that they had used re-
sults from ASTA in regulatory programmes for air pol-
lution and programme outputs in developing interna-
tional air pollution agreements:

 ▼ ‘The scientific work of the programme has helped 
us defend and justify the benefits of the regulations 
we adopted. …. I believe the programme has helped 
Sweden to understand and address environmental 
problems, while continuing to move forward eco-
nomically and be competitive while balancing 
these goals with environmental protection.’

22.6 Development 
and lessons learnt
22.6.1 Participants’ overall  
satisfaction with the programme

The respondents were highly satisfied with the imple-
mentation of the programme. One comment was:
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 ▼ ‘Positive: the long-term perspective. In a pro-
gramme aimed at supporting negotiation process-
es, credibility is an important component and this 
often demands a long-term perspective. Communi-
cating the brand of the programme is crucial when 
there are going to be a wide range of users. One 
drawback is that this disappears when the pro-
gramme ends. The negative aspect was the long 
handling time at the start of the programme.’

22.6.2 Lessons learnt and  
recommendations to Mistra

The respondents provided some recommendations to 
Mistra. There was, for example, a wish for distinct ob-
jectives with a performance-oriented follow-up:

 ▼ ‘Don’t invest too much. Demanding a competitive 
process for world-leading research in Sweden — a 
process in which several of the potentially world-
leading research environments in Sweden are to 
compete — is not reasonable. If we are to establish 
world- leading research, the best environments in 
the country should cooperate, not compete in me-
diocre applications. Otherwise, you should invest 
in targeted research activities with a mix of risks 
(sometimes high, sometimes low).’

 ▼ ‘Allow the researchers to follow their ideas. Avoid 
micro-management. Learn more about the re-
search process and the researchers’ 
circumstances.’

 ▼ ‘The research foundations’ new policy on over-
heads makes it difficult to afford getting funding 
from Mistra, for example.’

22.7 Concluding comments
The programme has succeeded in achieving its objec-
tives and is a good example of how knowledge can be 
developed and applied in international negotiation 
processes in order to draw up conventions aiming at 
reducing the emissions of harmful substances into the 
atmosphere.
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23.1 General information

Programme 
Period

 ► 1999–2007 (two phases)

main contractor 
and Programme 
host

 ► Swedish University of Agricultural 
Sciences (SLU)

Funding  
disbursed,  
seK million

Mistra 59.5m

 ► 1999–2002 27.0m

 ► 2003–2007 32.5m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► University of 
Gothenburg 7.2m

 ► Lund University 5.4m

 ► Royal Institute of 
Technology 5.2m

 ► Linköping University 3.2m

 ► Gävle University 1.5m

 ► Ecology Centre, 
Swedish University of 
Agricultural Sciences 
(SLU) 0.2m

Programme 
director

 ► Mats Olsson, SLU 1999–2007

executive 
committee  
chair

 ► Olof Johansson, Former Swedish 
Minister for the Environment, 
1999–2007

23.2 Main results and impact
In our view, the main results and impact of the pro-
gramme were:

 ► Its influence on policymakers both in Sweden and 
abroad, such as the Intergovernmental Panel on 
Climate Change (IPCC), the European Soil Bureau, 
the European Forest Institute (EFI) and the Swed-
ish Climate Committee (a parliamentary group in-
cluding experts, politicians etc.).

 ► Methods for monitoring and assessing carbon 
stock changes in litter and soil for Kyoto Protocol 
reporting.

 ► New scientific knowledge of how to combat the 
greenhouse effect and a platform for continued en-
ergy and climate research.

23.3 Background
The LUSTRA programme was initiated by Mistra and 
the programme proposal took shape in discussions 
with researchers – at the time a mode of working at 
Mistra which invited applicants for a funded plan-
ning phase. At the time, there were two different views 
of sinks for greenhouse gases in the academic world, 
and basic research on several issues was lacking. This 
context both influenced the application to Mistra and 
ensured that the final version of the programme con-
tained an adequate share of basic research.

There seem to have been ideas from the research-
ers, such as a more financially oriented approach in the 
programme, that were not accepted by Mistra. Initially, 
the need for scientifically based information for inter-
national agreements was not clearly emphasised, but it 
became increasingly important during Phase 1.

During the programme, policy requirements for 
compliance with international agreements changed. 
The agreements concerned were the climate conven-
tions (UNFCC) and the Kyoto Protocol, which dealt spe-
cifically with land use and net greenhouse gas (GHG) 
emissions in the context of climate change mitigation 
and adaptation. This called for modifications in LUS-
TRA, which took on a more ecosystem-oriented ap-
proach than initially planned.

23.3.1 What was the challenge?

The challenge was a probable global mean tempera-
ture rise as result of GHG emissions continuing to in-
crease at the same rate as at the end of the 1990s. One 
significant stumbling block in the international nego-
tiations on emission reduction, within the framework 
of the Kyoto Protocol and the Framework Convention 
on Climate Change, was ignorance of whether soil and 
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vegetation could be used as sinks for greenhouse gases, 
thereby compensating for some of the emissions, and 
if so, to what extent.

23.3.2 How was the programme 
to contribute to a solution?

For optimal reduction of net GHG inputs, LUSTRA 
sought to evaluate the role of the soil as a possible sink 
for greenhouse gases and to propose integrated strat-
egies for modified Swedish land use with regard to the 
Global Warming Potential (GWP). The programme fo-
cused on forest soil and the flow (uptake and emission) 
of three greenhouse gases: carbon dioxide, nitrous 
oxide (laughing gas) and methane. It also aimed to de-
velop methods of controlling the flows of these gases 
better through modified silviculture.

23.3.3 Who was to benefit from the results?

The main users of the programme results are negoti-
ators within the Framework Convention on Climate 
Change, forest owners and central, regional and local 
authorities with responsibility f or the environment, 
energy and spatial planning, including forestry.

23.4 Results and impact 
related to Mistra’s purpose
LUSTRA’s work was entirely scientific. Its aim was to 
develop a scientific basis to support decisions on land 
use and forest management and also Sweden’s inter-
national reporting on carbon sinks. There were major 
knowledge gaps regarding carbon in forest soils, and 
LUSTRA therefore focused on acquiring a better under-
standing of the carbon emitted by the forest industry.

The majority of the participants stated that most of 
the activities planned had been performed and the ob-
jectives achieved. However, some board members and 
researchers disagreed. Some respondents were of the 
opinion that the objectives were gradually revised.

Perceptions among the programme management 
and some researchers of the outcomes and impacts of 
the programme after its completion were more posi-
tive.

The results pointed to new syntheses of previously 
fragmented information and development of soil and 
ecosystem models:

 ▼ ‘Assessment of substitution potentials, importance 
of drylands, significance of different silvicultural 
measures.’

Effects have not been easy to trace and there is little 
evidence of what remains of the programme or what 
may have been developed further. The respondents’ 
own lists included:

 ▼ ‘Better preparedness and knowledge to counteract 
the greenhouse effect.’

 ▼ ‘Forestry and awareness of substitution potentials, 
general significance of forestry, management of 
drylands.’

 ▼ ‘Platform for continued energy and climate 
research.’

 ▼ ‘More knowledge. More initiated scientists involved 
in the debate (e.g. defending use of forest bioenergy 
on grounds of carbon balance*) and further learn-
ing. *But also the opposite when I think about it... 
(very wasteful to have large quantities of research 
on silly mass measurements at a few places for a 
few years, which lead to the wrong conclusions 
about the carbon balance of forests in the land-
scape over time.)’

In the final evaluation, the Scientific Review Panel iden-
tified weaknesses in integration and synthesis. In mod-
elling, too, more could have been done. Although the 
results of the programme were good overall, these de-
ficiencies made the programme ‘less complete’ than it 
might have been.

23.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

In most respondents’ opinion, it is reasonable to as-
sume that the programme results contributed to a 
‘good living environment’, although the board mem-
bers agreed only to a limited degree. As one respond-
ent underlined, ‘contribute’ is a key phrase since, al-
though LUSTRA contributed data, the problems iden-
tified have not been solved where the objective was to 
lower greenhouse gas emissions. In the respondents’ 
words:

 ▼ ‘The project has helped to increase our under-
standing of how forest ecosystems can be used to 
counter rising carbon dioxide levels in the 
atmosphere.’

 ▼ ‘Hopefully: an environment with little impact on 
the climate, and in balance with other environmen-
tal goals.’

The programme’s contribution to achieving a good liv-
ing environment (as defined by the programme) was 
boosting knowledge:

 ▼ ‘Recommendations on how forestry should be con-
ducted in terms of wood products and the recom-
mendation on the use of drylands.’

 ▼ ‘Primarily through increased knowledge (difficult 
to specify).’
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 ▼ ‘Aims: to avoid new trenching, reduce emissions of 
carbon dioxide and nitrous oxide, conserve biodi-
versity in wetlands, and produce biofuels from for-
ests to replace fossil fuels with significantly larger 
carbon footprint.’

The environmental objectives to which respondents 
thought the programme had primarily contributed 
were Reduced Climate Impact and Zero Eutrophica-
tion.

The programme was deemed by many to have been 
important in solving important environmental prob-
lems and achieving environment-friendly develop-
ment of society. The programme itself had enhanced 
increased insights and understanding that are useful in 
developing knowledge and new research, rather than 
presenting concrete solutions:

 ▼ ‘The long-term analyses of the differences between 
high and low rates of harvesting, the effects of 
ditching on the GHG balance, movements of dis-
solved organic carbon in groundwater, modelling 
of carbon turnover in forest land and a lot of other 
things provided valuable knowledge contributions. 
Many scientists gained insight into the problem 
areas that enabled them to make substantial con-
tributions to the debate and continue developing 
knowledge of these issues. Properly developed, 
long-term socioeconomic analysis of the area is 
still missing, and this has been partly reflected in 
the strange positions taken by the Swedish climate 
negotiators.’

23.4.2 Development of strong research envi-
ronments of the highest international class

The relevance of LUSTRA’s work was underlined by the 
scientific evaluation at the beginning of the programme 
and also later on, prior to Phase 2, owing to the glob-
al increase in significance of the need to reduce GHG 
emissions during the period.

The scientific panel also highlighted the potential 
of LUSTRA’s research: through the Kyoto Protocol, the 
focus on carbon sinks has grown. Controlling land use 
to reduce the flow of greenhouse gases into the atmos-
phere is a strategic option. If Sweden, a leading forest 
nation, can take proactive initiatives it will strengthen 
the competitiveness of the forestry sector in an inter-
national perspective.

The scientific quality of research was assessed as 
very good in the final evaluation, and the programme 
was perceived to have contributed to substantial pro-
gress in the research field, by providing new scientific 
knowledge and greater scientific expertise.

A majority of the respondents stated that the pro-
gramme had promoted the development of strong 
research environments and contributed to the 

development of existing research environments. Many 
researchers also argued that LUSTRA had contributed 
to the establishment of completely new research envi-
ronments, but this opinion was not shared by the man-
agement or board members.

The respondents were unanimous in thinking that 
LUSTRA had contributed to the development of con-
tacts between researchers oriented towards basic re-
search and those oriented towards applied research 
within the same discipline:

 ▼ ‘It was in Mistra’s terms and part of the project.’

The majority did not, however, consider that LUSTRA 
contributed to the development of contacts among re-
searchers belonging to different disciplines:

 ▼ ‘The scope for creating a productive research envi-
ronment for graduate students depends on inter-
disciplinarity, relevance of the research topic and 
potential extensions of the programme.’

In total LUSTRA produced 44 publications in inter-
national books and journals, and 28 scientific articles 
were published in refereed journals. In the records we 
found information about 25 senior researchers and 
eight PhD graduates participating in the programme, 
and four doctoral these were produced.

LUSTRA has continued in new research projects 
(funded by Formas and the Swedish Energy Agency), 
such as:

 ▼ ‘Drylands and management from a climate per-
spective, dust diffusion on drylands and incentives 
for carbon sinks.’

 ▼ ‘Several [projects], including the Swedish Environ-
mental Protection Agency’s studies of land use, bio-
diversity and water.’

There is no evidence of LUSTRA’s research providing 
educational inputs. Nor are any non- commercial spin-
offs mentioned:

 ▼ ‘Don’t know (don’t think so). Perhaps it helped fi-
nally get the Department of Forest Soils at SLU 
Uppsala and the Department of Soil Science at SLU 
Ultuna (the Soil–Water– Environment Centre) to 
join forces.’

Registering patents or substances was not relevant to 
the programme. Nor has it developed demonstrators 
or prototypes. The respondents replied ‘No’ or ‘Not rel-
evant’ to the question of whether the programme had 
taken advantage of opportunities for achieving indus-
trial applications.

In spite of the Scientific Review Panel’s assessment 
that the programme had strengthened the competi-
tiveness of the Swedish forestry sector, none of the 
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respondents perceived LUSTRA as having been of any 
great importance for Sweden’s future competitiveness.

23.5 Mode of organisation 
and operation
The respondents representing the researchers had not 
had connections with any other Mistra programmes. 
However, members of the programme board and 
users had and/or had previously had connections with 
ASTA (board member), KAM (one researcher), SWE-
CLIM (user), Future Forests (user) and Mistra-SWECIA 
(board member).

According to the programme management and 
members of the board, the organisation of the pro-
gramme, with a main contractor, programme man-
agement and a programme board, contributed to bet-
ter implementation of the programme. However, the 
majority of the researchers did not agree. Nor did they 
perceive that Mistra’s management of the programme 
helped to improve the programme implementation. 
One explanation for this may be that Mistra was per-
ceived to have dominated the researchers:

 ▼ ‘Mistra sometimes took the initiative from the 
researchers.’

 ▼ ‘The initial idea coming from Mistra was pretty 
heavily biased from the start. “How can Sweden 
store smoke carbon in forests and woodlands?” I 
fought hard to get to an economic part in the pro-
ject that would analyse which of the available op-
portunities in stocks that make financial sense in a 
long-term perspective, with “storage costs” consid-
ered. It was eventually accepted but for various 
(external) factors it was still not the subproject that 
was planned. These aspects remain to be clarified 
in an intelligent way. (I have, however, seen a good 
application at Formas this year that included for-
mer LUSTRA employees.)’

Parts of the research would probably have been con-
ducted with other funding, although it would not then 
have been on such a large scale as LUSTRA.

Mistra’s added value was said by the participants to 
have consisted in the requirement of user involvement. 
There appears to be some irritation with Mistra’s way 
of handling LUSTRA; this was evident in several an-
swers. One example was that the majority would have 
preferred Mistra’s management of the programme to 
have been less extensive than it actually was or, as one 
respondent commented:

 ▼ ‘Or as extensive, if it had been better.’

23.5.1 Interdisciplinary work

Although there were researchers who claiming not to 
have been working in an interdisciplinary way, the ma-
jority of respondents perceived that they had so. Un-
like most of the respondents, there were also research-
ers who did not deem interdisciplinary work important 
for addressing the research questions. For this small-
er group of respondents, this attitude is evident in an-
swers to all the questions about interdisciplinary work. 
Varying definitions of ‘interdisciplinarity’ may partly 
explain these opinions:

 ▼ ‘Our work hasn’t been interdisciplinary, if “inter-
disciplinary” means that natural and social scienc-
es meet. However, people in different scientific spe-
cialities ( field measuring, laboratory research, 
modelling) have worked together well.’

The majority opinion was that the interdisciplinary 
approach had resulted in research questions of a new 
type and enriched the research. Respondents thought 
the programme had succeeded in creating a common 
analytical framework and language, and that there had 
been ample access to joint meeting places in the pro-
gramme. The research was not, however, thought to 
have involved using methods from other disciplines.

23.5.2 User involvement

The key users were said to have been officials and ad-
visers in forestry and conservation agencies (such as 
the Swedish Forest Agency), forest owners seeking to 
update their knowledge, upper secondary and aca-
demic teachers looking for inspiration in their teach-
ing, and upper secondary and university students writ-
ing coursework and dissertations on climate change. 
However, the user evaluation criticised the programme 
board for not having clarified who the most important 
users were and stated that this responsibility also in-
cluded devising strategies for communicating the find-
ings to these users.

According to the participants, LUSTRA communi-
cated the results in all sorts of ways except education: 
research networks or partners, publications, confer-
ences, recommendations or advice, cooperation with 
companies, joint ventures with the public sector, and 
specific dissemination and information activities.

Most of the participants had close contacts with 
users in LUSTRA and viewed user involvement as a 
prerequisite for addressing the research questions of 
the programme, as well as enriching the research. In 
their opinion the user involvement had also contribut-
ed to the development of contacts between researchers 
and decision-makers or civil servants in the public sec-
tor, and of contacts between researchers and decision-
makers or senior managers in the private sector. Again, 
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some researchers were by no means positive in their 
judgements about user involvement in the programme.

The users did not seem to have brought about any 
new types of research question. However, as clear-
ly stated above, the respondents’ general opinion of 
working closely with users was favourable:

 ▼ ‘It’s stimulating for researchers when results are 
used and requested.’

23.6 Development and 
recommendations to Mistra
Participating in LUSTRA did not seem to have been 
considered career-enhancing by either programme 
management or researchers. In replying to this ques-
tion, one researcher made the following comment:

 ▼ ‘My qualifications in carbon balance would proba-
bly have been good enough to get the position I got 
at the Swedish Forest Agency. But the discussions 
we had when we were working on the application 
were useful.’

Altogether, the participants perceived the programme 
as having been very successful. The participants’ final 
reflections consist of recommendations to Mistra:

 ▼ ‘Mistra should have had more realistic expecta-
tions of the project with what this budget was able 
to deliver. Money was initially assigned based on 
research, but later on this had to be downsized and 
it is hard to reduce the number of scientists, who 
were there from the beginning.’

 ▼ ‘In general it worked well, but periodically pro-
gramme meetings could be a little too sparse. Con-
tinuous updates and encouragement are 
important.’

 ▼ ‘It’s important for the Mistra officers and CEO to 
have a good holistic view. What’s more, I think it’s 
possible to be tougher when it comes to annual re-
ports not containing the promised research find-
ings and to subprojects that fail to deliver. Mistra 
could insist that the host and project managers find 
solutions in the relatively short term or alternative 
withdraw the funding.’

23.7 Concluding comments
LUSTRA’s focus on the implications of climate change 
and global warming, and in particular on reducing net 
atmospheric inputs of greenhouse gases, was a true 
challenge. Today, it remains a huge issue and one that 
is not meeting sufficient response. The programme also 
contained a fairly high proportion of basic research 
compared with other Mistra-funded programmes. This 

calls for a modest view on possible outcome and im-
pact. Nevertheless, the absence of results that are ex-
pected to be delivered attracts some comments.

Our overall assessment of the programme’s publish-
ing is that, with 24 published articles by 25 senior re-
searchers and hardly more than a handful of PhDs dur-
ing the eight years of the programme, it was perhaps 
somewhat weak compared with other programmes 
funded. It is, however, not only the number of publica-
tions, but their usage and citation impact, that deter-
mines their influence.

In this programme, Mistra’s management was 
thought to be too detailed and perhaps therefore too 
extensive. The balance between steering a programme 
and its own freedom of action is clearly a precarious 
one. Mistra therefore needs to possess keen situational 
awareness, to a degree that, of course, varies depend-
ing on the programme officers and manager, partici-
pants’ attitudes etc.

23.8 References
Annual Reports, 1999–2005.

‘Carbon, Climate and the Forest: How They Work’ 
(Kolet, klimatet, skogen – Så funkar det), 2006.

‘Carbon, Climate and the Forest: Forested Peatlands’ 
(Kolet, klimatet, skogen – Skogsklädda torvtäckta 
marker), 2007.

‘Carbon, Climate and the Forest: The Influence of For-
estry’ (Kolet, klimatet, skogen – Så kan skogsbruket 
påverka), 2008.

Consultation responses from the Swedish Environ-
mental Protection Agency, the Swedish Energy 
Agency (STEM), the Swedish Federation of Forest 
Owners, SCA, Södra Skog, AssiDomän, the Swed-
ish Forest Agency, the Swedish Board of Agriculture 
(SJV) and Elforsk (the Swedish Electrical Utilities’ 
R&D Company).

LUSTRA — Land Use for Reducing Net Greenhouse 
Gas Emissions. Assessments by the Scientific Re-
view Panel, 2002 and 2007.

LUSTRA — Land Use for Reducing Net Greenhouse 
Gas Emissions. Organisational Assessment, 2007.

Mistra Board decisions of 8 October 1998 and 24 June 
2002.

Performance Assessment of LUSTRA: ‘Land Use Strat-
egies for Reducing Net Emissions of Greenhouse 
Gases’ (Markanvändningsstrategier för minskade 
nettoutsläpp av växthusgaser), 2002.

138 • Mistra prograMMe report: land uSe StrategIeS to reduce greenhouSe gaS eMISSIonS (luStra)



24.1 General information

Programme 
Period

 ► 2000–2007 (two Phases)

main contractor 
and Programme 
host

 ► Chalmers University of 
Technology (CTH)

Funding  
disbursed,  
seK million

Mistra 39.0m

 ► 2000–2003 15.0m

 ► 2004–2007 24.0m

Central agencies, in total

 ► KFB, Vägverket and 
Vinnova 9.0m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► University of 
Gothenburg 11.5m

 ► Stockholm University 10.2m

Commercial organisation

 ► KS Miltek 2.7m

Programme 
director

 ► Kjell Spång, 2000–2007

executive 
committee  
chair

 ► Barbro Westerholm, medical uni-
versity of Karolinska Institutet, 
2000–2007

24.2 Main results and impact
The main results and impacts from the Soundscape 
programme are, in our view:

 ► Influence on policies, such as Sweden’s national en-
vironmental quality objectives, EU’s noise policy 
and an ISO standard.

 ► Understanding and clear evidence that sound-
scapes affect public health.

 ► Attracting international attention to the research 
teams.

24.3 Background
The Soundscape programme engaged researchers from 
acoustics, environmental psychology and environmen-
tal medicine. They did not initially know one another, 
but were somewhat forced together in the research 
programme.

During the first phase, research investigated effects 
on health and wellbeing. During Phase 2, the studies of 
effects on health and wellbeing focused on demonstrat-
ing the benefits of soundscaping in residential areas, 
using examples of practical applications; developing 
the scientific basis, methods and models for extend-
ing the application of the healthy soundscape concept 
to restorative environments in residential and recrea-
tional areas, and in situations relating to both road and 
rail transport; and exploring the effectiveness of vari-
ous mitigation methods.

Besides the Mistra funding, the programme was also 
funded by VINNOVA (formerly the Swedish Transport 
and Communications Research Board [Kommunika-
tionsforskningsberedningen, KFB]), which provided 
SEK 4.8 million for four years, and the former Swedish 
National Road Administration, which awarded SEK 3.2 
million. Owing to a delay in a construction project in-
cluded in the Soundscape programme, the programme 
was not completed until June 2008, six months later 
than planned.

24.3.1 What was the challenge?

Noise is a significant and growing environmental prob-
lem that affects our health. It is perceived as disturbing 
and complaints received from the general public have 
increased since 1992. There is a wide gap between the 
actual level of noise pollution and the long-term objec-
tives formulated by authorities in various European 
countries. There is also a major gap between the noise 
level (<55 decibels [dB]) considered acceptable in these 
long-term objectives and the level that represents a 
good outdoor environment as far as perceptions and 
health are concerned (<45dB).

24 Soundscape Support to Health
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24.3.2 How was the programme 
to contribute to a solution?

The aim of the programme was to increase knowledge 
of how soundscapes can be improved and how people’s 
perception of sound (noise) can affect their health and 
well-being. Based on this knowledge, methods, tools 
and models were to be developed that would enable 
soundscapes as healthy as possible to be predicted and 
created in connection with urban and traffic planning.

24.3.3 Who was to benefit from the results?

The main users were thought to be the construction in-
dustry, housing companies and central, regional and 
local authorities responsible for traffic and urban plan-
ning. Residents in various categories of accommoda-
tion were another important group of stakeholders.

24.4 Results and impact 
related to Mistra’s purpose
All the programme activities planned were imple-
mented according to plan and, all in all, the pro-
gramme achieved its objectives. However, there were 
some disappointments among participants with how 
the research focus shifted to be more about noise than 
soundscapes:

 ▼ ‘It depends on what you consider to be the re-
search: noise or soundscapes. The project contrib-
uted to important new knowledge about noise as a 
social problem, but generated meagre new knowl-
edge about soundscapes.’

Within its chosen focus, the programme was perceived 
to have contributed considerably to the research prob-
lems identified. However, as one participant pointed 
out, the success was affected by local commitment and, 
to date the users are not widespread.

One result from the programme was the realisation 
that expertise from the fields of acoustics, environ-
mental psychology and environmental medicine must 
be taken into account early on in the planning stage for 
renovation of the built environment. Another result 
was conclusive evidence to support the thesis that ac-
cess to good soundscape in populated areas is very im-
portant for public health.

Yet another result was that the prevailing strategy to 
combat noise sources one at a time does not yield desir-
able results. Instead, a more comprehensive approach 
must be adopted, taking into consideration what indi-
viduals actually experience.

Apart from the enhanced contacts between re-
searchers and the community, and the cooperation be-
tween different disciplines, the respondents pointed to 
further results:

 ▼ ‘The programme provided a new understanding of 
the importance of a quiet environment in housing 
construction. This gave rise to an important public 
debate about where homes should and should not 
be built, taking noise levels into account. It also 
generated new knowledge about how people per-
ceive the surrounding sound environment (sound-
scape), which laid the foundation for the work of 
the ISO. The results also showed that proximity to 
green areas is itself an important factor in physical 
health, regardless of whether you use them or not.’

 ▼ ‘It showed that the link between subjective and ob-
jective metrics regarding sound, both indoors and 
outdoors, is difficult to grasp, and provided knowl-
edge of how sound spreads in an outdoor environ-
ment, and knowledge of how to improve 
soundscapes.’

 ▼ ‘There were articles in magazines, and annual re-
ports, and seminars that were quite well attended. 
The noise issue was highlighted for discussion and 
the principle of planning a quiet side had a scien-
tific basis. It was important both nationally in Swe-
den and for work in the EU.’

There is still a website with Soundscape’s results and 
new findings, addressing the public, users and spe-
cialists.18 The programme’s website is still up and run-
ning.19

The programme had an influence both on the na-
tional environmental objective A Good Built Environ-
ment and on the EU’s noise policy. The programme also 
had an impact on the ISO standard for measurement of 
sound environments.

Soundscape influenced the reports from the Swed-
ish Board of Housing, Building and Planning to the 
Swedish Government, and was responsible for propos-
ing the measures to be taken to achieve progress to-
wards the national environmental objective of A Good 
Built Environment. The programme’s proposals on 
practical management of the issue of ‘noise pollution’ 
in planning — emphasising the importance of access to 
a quiet side of the building when the directly exposed 
façade is subjected to sound levels above 55 dB — were 
also influential. By extension, the reports from the 
Swedish Board of Housing, Building and Planning have 
substantially influenced planning and renewal projects 
in Swedish communities.

Evaluators point to the international attention paid 
to participating researchers. Participants themselves 
mention such effects as the fact that:

 ▼ ‘It established the notion of a quiet side in housing 
in many countries.’

18 http://www.ljudlandskap.acoustics.nu, accessed on 10 01 2013. 

19 http://www.soundscape.nu, accessed on 10 01 2013.
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 ▼ ‘Sound landscape planning arose in several coun-
tries. It has replaced a single count of noise sources 
and sets out to obtain evidence that you noise can 
certainly be a problem in more densely populated 
communities.’

 ▼ ‘Increased consideration of room acoustics from 
the environmental health point of view in commu-
nity planning.’

 ▼ ‘1) That noise research has been soundscape re-
search with a “think first” perspective. 2) Applica-
tion of knowledge focusing on parks, green areas, 
quieter oases in cities and son on. The acoustic en-
vironment has become part of planning, and so has 
the right of access to such environments.’

 ▼ ‘Naming the programme “Soundscape Support to 
Health” put the issue of soundscapes on the agen-
da. This helped to create a basis for further work in 
this area, although the programme generated only 
a little new knowledge about soundscapes. It was 
important that Mistra was the funder.’

 ▼ ‘An enhanced understanding of the kinds of sound 
that cause social problems and public health prob-
lems. This means that businesses seeking to im-
prove sound environments have an entirely differ-
ent acceptance today from before.’

 ▼ ‘The Audio Portal, if it can be kept active.’

24.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

The Soundscape programme was important in solving 
important environmental problems and achieving en-
vironment-friendly development of society. In particu-
lar, the programme contributed to the environmental 
objective A Good Built Environment.

Participants define a ‘good living environment’ as:

 ▼ ‘Environments with a low level of noise.’

 ▼ ‘What makes a good living environment is not only 
conventional urban planning, with the social envi-
ronment that may be achieved, but also good 
soundscapes, which should be planned and provid-
ed in town planning.’

 ▼ ‘A quiet environment that enables people to sleep 
and rest.’

 ▼ ‘The programme has highlighted the acoustic envi-
ronment as an important aspect of housing. The 
results show how good an acoustic environment 
can be achieved in a densely populated urban dis-
trict, or at least how it can be made less poor.’

In this perspective the programme made the following 
contributions:

 ▼ ‘Work on the quiet side of housing. Nearby access 
to quiet environments.’

 ▼ ‘Access to silence and good soundscapes.’

 ▼ ‘Parks and recreation areas are mapped and are 
now being planned in terms of the soundscapes 
that should be created, not merely according to vis-
ually aesthetic criteria. The same is true, to some 
extent, of planning of residential areas, although it 
is considered appropriate to allow more noise by 
installing more sound insulation. For example, 
there are now requirements that people should be 
able to spend time on their balconies and open 
their windows.’

 ▼ ‘Enhanced understanding of the link between noise 
exposure and health improves the basis for estab-
lishing the requirements for good living. Better-
planned residential development. Improved struc-
tures of buildings for residential purposes.’

 ▼ ‘The Soundscape portal — if maintained, updated 
and used by planners and politicians.’

24.4.2 Development of strong research envi-
ronments of the highest international class

The Scientific Review Panel assessed the programme in 
terms of whether it applied an ‘innovative and prom-
ising approach’ and whether further development and 
application of Soundscape could make Sweden ‘a prom-
inent example of a country able to control urban noise 
pollution’. The researchers were deemed to be ‘excep-
tionally competent to successfully complete this com-
plex programme’.

Opinions on whether the programme contribut-
ed to the development of existing research environ-
ments were not unanimous. Many of the research en-
vironments existed before the programme and, while 
the participating researchers developed their own re-
search, this is not the same as developing the research 
environment. It is clear that Soundscape did not con-
tribute to the establishment of completely new re-
search environments.

There was also great variation in opinions about 
whether the programme contributed to the develop-
ment of contacts between researchers oriented to-
wards basic research and those oriented towards ap-
plied research within the same discipline. The same ap-
plied to views on whether the programme contributed 
to the development of contacts between researchers 
belonging to different disciplines. It seems that rela-
tionships among the participants were not all particu-
larly good:

 ▼ ‘The PhD students in the programme are still in 
touch with one another and cooperate to some 
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extent, even if their supervisors (project managers) 
can’t tolerate one another.’

In total there were 172 publications in Soundscape. We 
have found no information on how many PhD or Licen-
tiate theses were issued.

The programme led to new research funded by the 
EU, the Knowledge Foundation, VINNOVA and the 
Swedish Research Council for Environment, Agricul-
tural Sciences and Spatial Planning (Formas):

 ▼ ‘It is true, to some extent, that the EU-funded pro-
ject HOSANNA, headed by Jens Forssén of Chalm-
ers, sprang from “Soundscape for Better Health”. 
The Working Group ISO/TC 43/SC 1/WG 54, ‘Per-
ceptual assessment of soundscape quality’, in ISO 
[the International Standards Organisation], head-
ed by Östen Axelsson of Stockholm University, is 
another example of work rooted in “Soundscape 
Support to Health”. The Working Group will devel-
op the first international standard for measuring 
soundscape, ISO 12913.’

The programme has had some repercussions in terms 
of new education:

 ▼ ‘I think it has enhanced Chalmers’ knowledge po-
tential on three levels — interested laymen, profes-
sionals who are not focused on Acoustics, and 
undergraduates.’

 ▼ ‘Some minor elements, but not whole courses. It 
doesn’t fit into psychology teaching at university 
level as a separate course topic. However, research 
has been conducted for doctoral theses.’

 ▼ ‘To lead development in the desired direction, the 
programme should have included landscape archi-
tects and urban planners.’

A non-commercial spin-off appears to have been estab-
lished:

 ▼ ‘One (linked to LTH) was formed during the 
programme.’

 ▼ ‘In non-formal ways, but now in the form of consor-
tia for carrying out research.’ 

A service, measuring sound environments, has also 
been launched on the market. 

Demonstrators were mentioned:

 ▼ ‘Apparatus for measuring the soundscape.’

 ▼ ‘A converted and renovated residential area.’

 ▼ ‘A method for measuring soundscape has been 
launched and tested by a Swedish municipality.’

 ▼ ‘Soundscapes abroad have been explored on foot, 
with detailed records being kept of these 

explorations and the measurements taken accord-
ing to the published protocol.’

The programme has not really been important for Swe-
den’s future competitiveness, since there have been no 
relevant industrial applications. However, the pro-
gramme strengthened participating research groups, 
both nationally and internationally:

 ▼ ‘Internationally, this programme is known as the 
first large research programme within the area of 
soundscape.’

24.5 Mode of organisation 
and operation
24.5.1 Programme management

The Programme Director, Kjell Spång, was a person 
who, instead of stemming from the academic world, 
had worked in his own consultancy company, KS 
Miltek. The Executive Committee Chair of the pro-
gramme board was Barbro Westerholm, Professor at 
Karolinska Institutet, the Swedish medical university, 
and now a political spokesperson on health and the el-
derly.

Little was said about the programme management 
by the questionnaire respondents. The Scientific Re-
view Panel commented on management that the Chair 
was very supportive and personally interested in meas-
ures to raise the programme’s visibility. The panel was 
also positive towards the Programme Director, who 
was viewed as ‘an excellent leader able to stimulate pro-
gress and create excellent conditions for collaboration 
between the research teams’.

24.5.2 Mistra’s role

Mistra’s management of the programme certainly con-
tributed to better implementation of the programme, 
according to the respondents, and the extent was con-
sidered to be just about right:

 ▼ ‘Mistra’s commitment was highly positive.’

 ▼ ‘My experience is that Mistra never “steered” 
anything.”

 ▼ ‘I didn’t know we had a “main contractor”, does 
that mean the main contract owner or partner? For 
us as a partner, this meant additional administra-
tion that took time away from research. Personally, 
I didn’t feel that Mistra was “steering” the pro-
gramme; I thought the cooperation went smoothly.’

Respondents thought the research would not have been 
conducted without Mistra’s funding although, accord-
ing to one of the participants, the people involved in 
the programme mostly had externally funded salaries.
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Mistra’s main added value was perceived to lie in the 
requirements of users’ involvement and interdiscipli-
narity:

 ▼ ‘Most funders want to join in and play an active 
part, and they fund certain lines of research. For 
researchers, it is wonderful to be able to focus on 
the research instead of chasing after further fund-
ing to cover salaries for skilled coworkers, practical 
implementation and PhD students to assist them.’

 ▼ ‘Here, I’d like to respond to several points: the du-
ration of funding, its scope and the need for 
interdisciplinarity.’

24.5.3 Interdisciplinary work

Regarding the interdisciplinary work, the respondents’ 
views varied. It seems to have been useful and fruitful 
for some of them. For others, the experience was some-
what negative:

 ▼ ‘Without Mistra’s management, the multidiscipli-
nary team who conducted the programme would 
never have worked together. Perhaps that would 
have been just as well, as the interdisciplinary col-
laboration did not work particularly well. Most re-
searchers did what they usually do without much 
regard for the lessons they could have learnt from 
collaboration. For interdisciplinary collaboration, 
it is essential to take into account the research cul-
ture and traditions prevailing in different disci-
plines, and not just ensure the participants’ previ-
ous academic qualifications in sound insulation. 
Personal chemistry and desire for cooperation 
must exist, as well as mutual respect for the tradi-
tions, etc. in the various disciplines.’

 ▼ ‘The interdisciplinary approach was never inte-
grated in the programme. Instead, there were three 
disciplines working in parallel with their tradition-
al methods, without any direct dialogue with one 
another. The project managers had no interest in 
learning from one another.’

There seem to have been difficulties, primarily on the 
senior level. This was not noted by the Scientific Re-
view Panel or in the user evaluation.

24.5.4 User involvement

The user evaluation praised the programme for dis-
seminating its results to central government authori-
ties. Although the local communities in charge of plan-
ning lacked knowledge of this area, the best channel for 
them was the central agencies, as the reviewers point-
ed out.

The researchers’ opinions were highly critical of the 
extent of the users’ involvement and their contribution:

 ▼ ‘Users were not an integrated part of the pro-
gramme. The fact that some municipalities took 
part contributed to a few case studies that were 
carried out, but the result was probably not of 
much use since neither architects nor urban plan-
ners, but only environmental administrators, 
participated.’

 ▼ ‘Contributions from users doing some case studies 
were possible, but otherwise the users had little im-
pact on the programme as it was formulated...’

24.6 Development 
and lessons learnt
24.6.1 Participants’ overall  
satisfaction with the programme

Again, there seem to have been some participants who 
were fairly satisfied with Soundscape, while others 
were disappointed:

 ▼ ‘It is disappointing that the programme had such a 
strong focus on noise, and that research on sound-
scape was the exception.’

 ▼ ‘International attention was paid to the research 
(e.g. at conferences), and it gained the attention of 
the Swedish Environmental Protection Agency, the 
National Board of Health and Welfare, and also the 
EU in its policy on noise abatement (and, for exam-
ple, noise surveys) and WHO (which carried out 
further work on the effects of noise). Especially in 
England, soundscape research is reported in sever-
al urban areas (such as Brighton and London).’

 ▼ ‘Within the programme period, work was imple-
mented successfully not only in the research mar-
ket, but also in community organisations and gov-
ernment agencies.’

 ▼ ‘It would be just as wrong to claim that “Sound-
scape Support to Health” was a great success as to 
claim that it was a failure. Planned activities were 
implemented in the way they were planned. The 
ambition to lay the foundations of soundscape re-
search in Sweden wasn’t achieved, since several of 
the programme’s partners were not the least bit in-
terested in soundscapes without noise research. 
That is, “Soundscape Support to Health” was a tra-
ditional noise research project under a false flag. 
Today, therefore, we are now trying to implement 
the ambition to implement soundscape research in 
practice, in part to fight against others viewing 
“Soundscape Support to Health” as a failure from 
the soundscape perspective. However, the pro-
gramme gave new and valuable insights about 
noise as a social issue.’
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In line with the respondents’ varying satisfaction with 
the programme, participating in it was perceived as ca-
reer-promoting by some researchers, but not for the 
majority.

24.6.2 Lessons learnt and  participants’ 
recommendations to Mistra

Among the lessons learnt, comments like the follow-
ing were made:

 ▼ ‘Dialogue with users (Social Construction Planning 
and the Environment Agency) is important. See 
www.soundscape.nu.’

 ▼ ‘We had one of the interdisciplinary research 
group’s independent managers, which helped to 
balance the input from the disciplines. I think in-
terdisciplinarity was more a matter of interaction 
(theoretical and methodological) than of one disci-
pline taking over and the other “obeying” or filling 
in where it is made. Meanwhile, all the partners 
need to have extensive experience in implementa-
tion of research, not just experience in basic re-
search. That’s another prerequisite for successful 
research.’

 ▼ ‘It’s important not to force together a disparate 
group of researchers and research disciplines, 
without carefully considering whether the scien-
tists can cooperate and complement one another. 
It’s a vital requirement for cross-disciplinary re-
search work. There is very little incentive for inter-
disciplinary research in Sweden today. The model 
should be that researchers themselves establish in-
terdisciplinary research groups — not centres, 
elite institutions or temporary alliances. This re-
quires encouraging people who have a Master’s or 
PhD degree in a field, or are carrying out postdoc-
toral research in another different field and learn-
ing new techniques. Such lateral research hardly 
ever takes place in Sweden. Occasional collabora-
tions between researchers from different disci-
plines who work in parallel for a few years, each in 
their own way as they usually do, or are forced to-
gether in a centre, will ‘It’s preferable to link envi-
ronmental work directly with chemical and biologi-
cal aspects of the environment. not make any 
difference.’

 ▼ ‘Many other aspects are needed to reach a good 
and sustainable living environment, such as noise 
environment. I would like to see a broader ap-
proach to what “environmental” is. I would also 
like to see closer links between researchers and 
users in order to be able to develop communica-
tion, i.e. a better dialogue.’

 ▼ ‘The long-term approach in programmes and fund-
ing is important. Holding together a group of re-
searchers with quite different skills requires leader-
ship talent. In this type of question you have to be 
open to change. New issues emerge gradually. 
CONSUMERS must be kept warm. The issue of af-
tertreatment must be addressed and resolved.’

24.7 Concluding comments
The Soundscape programme had results and some im-
pact at policy level. However, the potential could have 
been greater if there had not been a focus on noise in-
stead of sound environments and achieving better in-
terdisciplinarity.

Like some other programmes, this was one in which 
researchers were perceived as being ‘forced’ together. 
Like the others, this proved to be difficult and the prob-
lems continued throughout the programme. That both 
raises questions of the management’s ability and, in 
particular, highlights the need for researchers who are 
not only academically skilled but also capable of col-
laborating and adopting a broad approach and being 
responsive to viewpoints from other disciplines.
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25.1 General information

Programme 
Period

 ► 2001–2008 (two phases)

main contractor 
and Programme 
host

 ► Swedish University of Agricultural 
Sciences (SLU)

Funding  
disbursed,  
seK million

Mistra 43.0m

 ► 2001–2004 17.0m

 ► 2005–2008 26.0m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► University of 
Gothenburg 4.5m

 ► Stockholm University 3.9m

Programme 
director

 ► Urban Emanuelsson, SLU,  
2001–2008

executive 
committee  
chair

 ► Bengt K.Å. Johansson, Ministry 
of Enterprise, Energy and 
Communications, 2001–2008

25.2 Main results and impact
In our estimation, the main results and impact for Hag-
marksMISTRA included influencing policy, as well as 
specific, practical outcomes:

 ► Use by the Swedish Government’s Rural Develop-
ment Programme (landsbygdsprogrammet) of pro-
gramme results delivered by the researchers for 
subsidies for management of semi- natural grass-
lands.

 ► Closer collaboration between researchers and re-
gional as well as national authorities to simultane-
ously achieve conservation of biodiversity and pro-
duction in semi-natural grasslands.

 ► Maintenance of natural pastures with ample scope 
for biodiversity by alternative management.

25.3 Background
25.3.1 What was the challenge?

Unfertilised semi-natural grasslands possess a flora 
and fauna that has developed in the course of many 
years’ intensive exploitation for animal feed produc-
tion. Semi-natural grasslands are important for many 
reasons: they offer high biodiversity of plant and ani-
mal species; meadows and pastures are greatly appre-
ciated recreational areas; and they play an important 
role in art, literature and music. Because of decreas-
ing numbers of farms and a lack of traditional manage-
ment (grazing and hay-making), the decline in the un-
fertilised semi-natural grasslands of Sweden is severe. 
This is also causing a significant reduction in the biodi-
versity of the agricultural landscape.

25.3.2 How was the programme 
to contribute to a solution?

Thanks to HagmarksMISTRA, Swedish farmers have 
received support and funding for keeping ruminants on 
natural pastures. This facilitates sound management 
of the land and preserves the biodiversity of the grass-
lands. At the time, there was a major need for more 
knowledge about good production and business mod-
els supported by scientific evidence. The programme 
also had ambitions to offer advice to farmers, while 
building new bridges between nature conservationists 
and farmers. The lack of similar existing programmes 
was seen as an opportunity to strengthen Sweden’s po-
sition in the international arena and inspire interna-
tional researchers to work in a similar way.

25.3.3 Who was to benefit from the results?

Users of importance to the programme and its results 
were farmers and central, regional and local authori-
ties responsible for agricultural, environmental and 
nature conservation issues.

25 Management of Semi-Natural 
Grasslands: Economics and Ecology 
(HagmarksMISTRA)
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25.4 Results and impact 
related to Mistra’s purpose
The HagmarksMISTRA programme was viewed as a 
timely way of tackling pressing issues. With its focus on 
applied methods, it attracted great interest from stake-
holders. The evaluation report considered that it had 
great potential for economic efficiency, with utility ex-
ceeding cost. Among the users, there was solid support 
for and interest in the research.

In terms of both scientific quality and practical use, 
HagmarksMISTRA was rated highly for solving en-
vironmental problems in the agricultural sector. The 
programme as a whole was deemed highly relevant 
by the Scientific Review Panel, which also pointed to 
a need for intensified international collaboration to 
enhance the value of the results. Scientific quality was 
high, sometimes excellent.

The programme identified required changes in atti-
tudes among landowners, farmers, government agen-
cies, politicians etc. to utilise the benefits. Knowledge, 
participation and collaboration were therefore signifi-
cant for HagmarksMISTRA. One important result, an 
outcome of the collaboration, was the scientific train-
ing of postgraduate students; this yielded a group, 
mainly composed of ecologists, with experience of in-
terdisciplinary work.

Most of the activities planned were performed and 
the objectives achieved. Looking back, the respondents 
thought the programme had contributed substantial-
ly to solving the research problems identified. The re-
sults showed, for example, that grazing animals can be 
used effectively in landscapes to retain their biological 
value, and that choice of restoration areas can be opti-
mised to bring higher returns and greater social ben-
efits. Participants commented:

 ▼ ‘Not products, but how to handle pastures. Impor-
tant results in the form of legislation amended and 
regulations implemented.’

 ▼ ‘Management advice for pastures. Importance of 
landscape history. Importance of farmers’ ideas 
about the management of pastures. Collaboration 
with the authorities to achieve conservation of bio-
diversity and simultaneously produce flour or 
meat.’

 ▼ ‘Good management for pastures — collaboration 
between farmers and authorities. There is greater 
public interest (in eating for greater environmental 
benefit).’

One of the more significant outcomes should be the 
use of results in the Swedish Government’s Rural De-
velopment Programme. An important insight was that 

government payments to conserve and enhance biodi-
versity were offset by the system’s own rules. As one of 
the participants commented:

 ▼ ‘There was even a change in an amendment in re-
sponse to a research result.’

Other effects mentioned were:

 ▼ ‘Public awareness, i.e. knowledge, has increased. 
This influenced health and boosted exercise.’

 ▼ ‘Participation in the processes of revision and eval-
uation of EU’s Rural Development Programme. 
Specific management instructions that the county 
administrative boards and advisors embraced. In-
creased contact between research and government 
agencies (regional and national).’

 ▼ ‘More scientific pastures and with more 
biodiversity.’

25.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

Definitions given of good living environment stress the 
value of biodiversity:

 ▼ ‘Rich biodiversity, conservation of biological cul-
tural heritage and a varied countryside.’

 ▼ ‘Conservation of biodiversity in natural pastures 
while food production can continue.’

 ▼ ‘The combination of functional biodiversity and 
local communities in rural areas. Farmers can’t 
cope without society and vice versa.’

HagmarksMISTRA contributed to achieving a good liv-
ing environment, as defined by the programme, by:

 ▼ ‘Management actions and rules that are more fa-
vourable to biological diversity in natural pastures. 
Improved understanding of the determinants of bi-
odiversity in pastures in time and space.’

 ▼ ‘Regulations have been changed so that fallow 
years have been introduced, and this has increased 
biodiversity.’

 ▼ ‘One sees a clear focus on objectives, with farmers 
remaining and maintenance work being done in 
the kind of landscape that has pastures.’

Respondents regarded the programme as having been 
important for solving important environmental prob-
lems and achieving an environment-friendly develop-
ment of society. The national environmental objectives 
to which the programme primarily contributed are 
Thriving Wetlands, A Varied Agricultural Landscape 
and A Rich Diversity of Plant and Animal Life.
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25.4.2 Development of strong research envi-
ronments of the highest international class

Researchers perceived that the programme had sub-
stantially contributed to the development of existing 
research environments, but not new research environ-
ments.

HagmarksMISTRA produced 7 PhD and 14 Master’s 
theses. The programme also contributed to publica-
tions of articles in peer-reviewed journals, although 
fewer than other programmes might have published: 
60 scientific published articles and 83 other articles 
(popular science, reports etc.) altogether.

HagmarksMISTRA has continued in new research 
projects, although on a smaller scale:

 ▼ ‘Several small projects have emerged.’

 ▼ ‘A plurality of different small funders.’

Some of the participants’ questionnaire replies includ-
ed comments that point to the use of HagmarksMIS-
TRA’s research and results in education, and appear to 
indicate that more conferences and courses may have 
taken place outside the academic world:

 ▼ ‘Above all, those [courses] outside traditional edu-
cation and training.’

 ▼ ‘It created a lot of new contacts used for education 
and conferences.’

The programme focused not on industrial application 
or products, but rather on how to go about managing 
natural pastures and changing land use. Accordingly, 
registration of patents or substances and creation of 
demonstrators or prototypes etc. was irrelevant. Nor 
was there any obvious bearing on Sweden’s future com-
petitiveness.

25.5 Mode of organisation 
and operation
There were connections with two other Mistra pro-
grammes. One was Remote Sensing for the Environ-
ment (RESE), in which researchers participated. The 
other was the Sustainable Management in the Moun-
tain Region (Mountain Mistra) programme, in which 
researchers and board members participated.

Regarding the organisation of the programme, with 
a main contractor, programme management and a pro-
gramme board, some people were of the opinion that 
it did not contribute to better implementation of the 
programme. Mistra’s management of the programme 
was not perceived in a positive way. In this programme, 
Mistra funded the planning and writing of the pro-
gramme plan. Reactions were reflected in such com-
ments as:

 ▼ ‘We had difficulty in convincing Mistra and there-
fore difficulties in getting started. The Mistra 
Board did not understand the relevance of the 
programme.’

 ▼ ‘There was confusion between the Board and the 
programme host.’

Now that the programme has been completed, the an-
swers to what constituted Mistra’s added value as a 
funder are the duration of the funding, the funding re-
quirement of an interdisciplinary approach and the re-
quirement of user involvement.

25.5.1 Interdisciplinary work

The participants were of the opinion that they had 
carried out interdisciplinary work in the programme. 
This was valuable because the interdisciplinary ap-
proach had resulted in new types of research question 
and involved the use of methods from other disciplines. 
There seemed to have been good access to joint meet-
ing places in the programme and a sense that the inter-
disciplinary approach had enriched the participants’ 
own research.

Creating a common analytical framework and lan-
guage did not, on the other hand, seem to have been 
particularly successful: here, the answers are not es-
pecially positive. At the same time, the participants 
deemed that HagmarksMISTRA had contributed to the 
development of contacts among researchers belonging 
to different disciplines, as well as of contacts between 
researchers oriented towards basic research and those 
oriented towards applied research within the same dis-
cipline.

The interdisciplinary approach appears to have 
been appreciated:

 ▼ ‘The most enjoyable thing in the programme is the 
interdisciplinary science, including non-biological 
subjects.’

 ▼ ‘Insoluble problems came up, and were possible to 
solve because of interdisciplinary cooperation.’

 ▼ ‘A great deal of interdisciplinary contacts.’

 ▼ ‘Mistra pushed for the interdisciplinary approach.’

25.5.2 User involvement

HagmarksMISTRA had strong contacts with users in 
the programme and this seems to have been appreci-
ated. The user involvement was said to have contrib-
uted to the development of contacts between research-
ers and decision-makers or civil servants in the public 
sector and between researchers and decision-makers 
or senior managers in the private sector. The research-
ers also stated that user involvement had enriched the 

Mistra prograMMe report: ManageMent oF SeMI-natural graSSlandS: econoMIcS and ecology (hagMarKSMIStra) • 147



research. However, it did not result in new types of re-
search question.

 ▼ ‘A lot of contacts remain. There could have been 
even more — farmers did not, in spite of their in-
tentions, have much time to participate.’

25.6 Development 
and lessons learnt
Overall, the participants were satisfied with the pro-
gramme and also consider that programme had been 
directly beneficial to their careers:

 ▼ ‘I’m doubtful whether I would have become a pro-
fessor without the programme.’

The participants’ own reflections on the programme 
point to lessons learnt about improved dissemination 
of the results, the importance of the interdisciplinary 
approach and concern about programme management:

 ▼ ‘It’s important for the interdisciplinary approach 
to continue. You have to be careful with organising 
programmes (we had problems on the board about 
who should decide — SLU was in charge of the 
money).’

 ▼ ‘We disseminated the research results well to the 
key stakeholders, but our outreach to the public 
could have been even better.’

25.7 Concluding comments
HagmarksMISTRA’s results and impacts show that the 
programme had exerted influence at policy level, as 
well as on the concrete, practical level.

Regarding implementation, there were initial diffi-
culties. However, these were overcome and the scien-
tific quality and practical use were judged to be very 
high. The users’ involvement was somewhat hindered 
by the fact that farmers, although interested, did not 
have the time to participate. This is reflected, to some 
extent, in the participants’ assessment of the benefits 

and contributions of users. This was not markedly pos-
itive. It was felt that with more participation from the 
users, their influence on research questions might have 
been higher.

Clearly, the agricultural landscape has pastures 
under management today. There might very well be 
methods applied that are still in use, influences that 
are still viable and biodiversity that has increased in 
these pastures. For these effects to be demonstrable, 
however, more in-depth and intensive measurement, 
focusing solely on finding traces of HagmarksMISTRA, 
is necessary.
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26.1 General information

Programme 
Period

 ► 2002–2009 (two phases)

main contractor 
and Programme 
host

 ► Swedish University of Agricultural 
Sciences (SLU)

Funding  
disbursed,  
seK million

Mistra 21.1m

 ► 2002–2005 9.3m

 ► 2005–2009 11.8m

Programme 
director

 ► Tomas Lämås & Bo Dahlin, SLU, 
2002–2005

 ► Tomas Lämås, SLU, 2005–2009

executive 
committee  
chair

 ► Göran Ståhl, SLU, 2002–2005

 ► Magnus Larsson, SCA Skog AB, 
2005–2009

26.2 Main results and impact
The Heureka Programme synthesised knowledge from 
various disciplines and made this knowledge available 
in a family of decision support tools. In our estimation, 
the programme generally succeeded in:

 ► Creating a novel platform for versatile forest deci-
sion support systems (the developed platform fa-
cilitates further incorporation of new knowledge, 
methods and techniques).

 ► Transforming knowledge from different disciplines 
for analysis and synthesis related to decision sup-
port.

 ► Above all, creating a system that is used by sever-
al researchers and other users, such as privately 
owned companies, organisations and government 
agencies, today.

26.3 Background
26.3.1 What was the challenge?

Beside profitable wood production, forest manage-
ment includes producing many other goods and ser-
vices as well. Forests are used not only as a timber re-
source but also for forest fuel production, for recre-
ation, as a carbon sink and as a means of preserving 
biodiversity. There are several stakeholders concerned 
with forest and forest management, each with its own 
vision of the future of forests. From an environmental-
ist point of view, timber production is seen as having 
an adverse impact on the forest ecosystem, while for-
estry companies defend the timber production poten-
tial. Although there has, in the past few decades, been a 
growing consensus on the multiple resources provided 
by forests, conflicts persist. These arise partly because 
of ignorance and a lack of a comprehensive view of the 
dynamics of forests. At the beginning of this century, 
integrated decision support systems for comprehen-
sive analysis of total effects of different management 
options outdated and used obsolete programming lan-
guage.

26.3.2 How was the programme 
to contribute to a solution?

The Heureka research programme aimed to promote 
sustainable multi-purpose management of Swedish 
forest landscapes and forest resources by providing an 
up-to-date decision support system for various stake-
holders’ short-term and long-term analyses. In this sys-
tem, forest resources and functions are described in 
the light of different management scenarios and other 
influences. The core of the Heureka system consists of 
projection models of tree cover. Linked to these mod-
els, various models describe conditions for, and out-
put of, other utilities. Here, the concept of ‘benefits’ is 
used as a collective term for goods and services pro-
duced by forests. The starting point is that these fac-
tors are valued by humans, although not in monetary 
terms in every case. The benefits dealt with by the Heu-
reka research programme were production of timber 

26 Environmental Decision Support 
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and forest fuel, biodiversity, recreation, and the role of 
forests as carbon sinks.

26.3.3 Who was to benefit from the results?

The system was intended for users in small and large 
forestry companies, and for those engaged in nation-
al and regional (subnational) analysis. Potential users 
may be found throughout the forest sector: private in-
dustrial and non-industrial forest owners, government 
organisations, and those involved in research and edu-
cation.

26.4 Results and impact 
related to Mistra’s purpose
The primary objective of the Heureka programme was 
to synthesise knowledge from different disciplines 
and make this knowledge available in decision support 
tools. This objective was achieved. Altogether, Heure-
ka achieved its objectives and succeeded in implement-
ing the activities planned. Participants thought that the 
programme had contributed considerably to the re-
search problems identified.

Today, the Heureka system is used for forest-level 
planning and optimisation, landscape planning, stra-
tegic planning, evaluation of management systems and 
strategies, scenario analysis and inventory. According 
to the Heureka website, stakeholders using Heureka 
include forest companies, such as Bergvik Skog AB, 
Holmen Skog and Häradsmarken AB; university de-
partments, such as the Department of Forest Resource 
Management and the Department of Forest Ecology 
and Management at the Swedish University of Agricul-
tural Sciences (SLU); federations, such as the Federa-
tion of Swedish Family Forest Owners and the Swed-
ish Forest Society (Skogssällskapet), a foundation and 
company; and public agencies, such as the Swedish For-
est Agency, Västerbotten County Administrative Board 
and National Property Board Sweden.20

One of the most obvious programme results is the 
existence of the Heureka system, a digitised decision 
support tool. It is evidently being used in, for example, 
forestry and environmental analysis, by forest owners 
and government agencies. A number of software pro-
grams are available for different stakeholders.

Other results include several stakeholders’ in-
creased knowledge of forests and the environment, 
contacts and network between researchers and re-
searchers’ greater understanding of the behaviour of 
forest owners. Participants themselves mentioned the 
following results, for example:

20 http://www.slu.se/sv/fakulteter/s/om-fakulteten/institutioner/srh/
avdelningar/skoglig-planering-och-teknologi/heureka/, accessed on 
13 December 2012.

 ▼ ‘The system has rapidly come into use and is now 
used in research, teaching, environmental analysis 
and practical forestry work.’

 ▼ ‘An up-and-running forest analysis and planning 
system, consisting of a number of programs for 
various problem areas and users. A variety of mod-
els required in analysis and planning. Increased 
knowledge of forest production and the environ-
ment, and enhanced expertise and experience from 
major research programmes among a number of 
researchers . International recognition of Sweden 
as a leading research nation.’

 ▼ ‘Good planning of forest resources, in tune with the 
requirements of biodiversity and community devel-
opment, has been greatly strengthened by efforts 
made in Heureka.’

 ▼ ‘Heureka has led to strengthened cooperation in 
SLU and the Forestry Research Institute of Sweden, 
and between scientists and the forest sector.’

 ▼ ‘The software developed will probably be of great 
importance for Swedish forestry for many years to 
come.’

The fact that the tool is in use should pave the way for 
effective forest planning measures. It has been used, 
for example, in operational planning of forestry activi-
ties following the Gudrun storm in 2005, thus helping 
to cut CO2 emissions from road transport.

 ▼ ‘It affects how forest resources are utilised, in terms 
of both production and environmental aspects. 
Swedish forest research has increasingly been in-
vited to join, and participates in, EU research pro-
grammes. It has equipped companies and govern-
ment agencies with better forest decision support.’

 ▼ ‘Some time after the completion of the programme, 
its impact both in industry and on subsequent re-
search, such as Future Forests, looks positive.’

 ▼ ‘Increased interest in long-term projections of for-
est trends, using software developed in the 
programme.’

 ▼ ‘Greater emphasis in forest planning on non-forest 
values like biodiversity and recreation.’

 ▼ ‘Improved forest management, in the legal sense, 
by forest owners who can be helped, within a given 
budget, to identify optimal action strategies that 
maximise benefits in both economic and environ-
mental terms. The same software is used in educa-
tion, research and practice, providing great bene-
fits such as exchange of experience and transfer of 
the systems analysis approach to practitioners.’

 ▼ ‘Forest planning with respect to multiple targets.’
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26.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

Forest owners’ decisions on actions have long-term sig-
nificance for the development of timber resources, bi-
odiversity, recreational values, landscape appearance, 
employment, etc. This is what underlies the partici-
pants’ definition of a ‘good living environment’:

 ▼ ‘Good management of the common forest resourc-
es, taking both production and environmental as-
pects into account.’

 ▼ ‘Basically: an improved ability to balance different 
uses of forest resources (economic, social, natural) 
through better (scientific) analysis and scope for 
discussions with stakeholders.’

 ▼ ‘A forest environment provides, besides timber, a 
good habitat for animals and plants and a good 
recreational environment for people.’

 ▼ ‘An environment that offers the features and servic-
es required for a rich flora and fauna and good 
water quality. A good living environment sets the 
limit to how natural resources can be utilised for 
our welfare.’

Heureka has contributed to achieving a good living en-
vironment (as defined by the programme) by provid-
ing scope for better decisions and economising forest 
resources:

 ▼ ‘In considering yield estimates, integrating timber 
volumes and the areas allocated.’

 ▼ ‘The products from the programme have enhanced 
scope for carrying out impact assessments of vari-
ous strategies for forest cultivation and thereby, let 
us hope, better decisions.’

 ▼ ‘Better management of forest resources and great-
er cost-effectiveness creates scope for a better 
environment.’

 ▼ ‘Better allocation of land for more numerous and 
varied habitats. Reduced emissions of pollutants 
from forestry activities in streams and rivers in the 
forest landscape.’

Heureka focused on producing models to manage bi-
odiversity in forest planning. In forest analysis and 
planning systems, the need to take eutrophication 
into account may be disregarded when fertilising is 
under way. Programme management, members of the 
board, researchers and users deem that Heureka, to 
a high degree, found solutions to important environ-
mental problems and promoted sustainable develop-
ment of society. The national environmental objec-
tives to which the programme primarily contributed 

are Reduced Climate Impact, Sustainable Forests and 
A Rich Diversity of Plant and Animal Life.

26.4.2 Development of strong research envi-
ronments of the highest international class

Participants perceived that Heureka had contributed 
to the development of existing research environments. 
Some of the respondents also stated that the pro-
gramme had contributed to the establishment of com-
pletely new research environments, but here opinions 
were not unanimous.

The majority stated that contacts between research-
ers belonging to different disciplines had been revital-
ised by Heureka. It seems somewhat more doubtful 
whether the programme contributed to the develop-
ment of contacts between researchers oriented to-
wards basic research and those oriented towards ap-
plied research within the same discipline. Here, again, 
the answers were not unanimous.

During the first phase a minor informal ‘research 
school’ was under way, with a number of PhD student 
courses on offer. Otherwise, the indicator for knowl-
edge development points to few theses produced with-
in the programme: eight doctoral and six Master’s the-
ses.

Heureka results were disseminated through sever-
al channels, including a ‘road show’ for users. Numer-
ous publications were produced: 87 scientific articles, 
59 articles for popular sciences, 15 reports, 23 working 
papers, 47 conference papers and 27 other publications 
(excursion tutorials, factsheets etc.).

Several new research projects have started as a re-
sult of, and using, the Heureka system. Funders include 
the Swedish Research Council for Environment, Agri-
cultural Sciences and Spatial Planning (Formas), the 
EU, the Swedish Forest Society (Skogssällskapet), the 
Swedish Energy Agency and the Kempe Foundations, 
such as Clim-ATIC, Eforwood and Northern ToSIA. 
Heureka models and tools have been used in Future 
Forests, the ongoing Mistra-funded programme.

Heureka also influenced education, primarily exist-
ing courses:

 ▼ ‘Courses in forest planning have had significant 
boost (more applicants) thanks to Heureka featur-
ing in the courses.’

 ▼ ‘Heureka is used extensively in forestry education 
at SLU.’

 ▼ ‘Not new courses, but significantly improved exist-
ing ones!’

As examples of non-commercial spin-offs, the fol-
lowing may be mentioned: ‘Heureka groups’ at forest 
companies and organisations and the Forest Sustain-
ability Analysis Centre (Skogliga hållbarhetsanalys-
er, SHa), part of the Department of Forest Resource 
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Management at SLU Umeå. SHa is a unit that provides 
infrastructure for education, research and assignments 
in analysis and planning for sustainable use of forests. 
SHa is also responsible for the Heureka system of for-
est development and management.

26.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

Heureka also yielded a commercial spin-off in the form 
of Peder Wikström Skogsanalys, a one-man company 
offering training, support and analysis to industry and 
organisations. The owner has run the company full-
time since autumn 2012, thanks to the increasing use 
of the Heureka system.21

Although no patents or substances have been reg-
istered, Heureka has taken opportunities to achieve 
industrial applications. A demonstrator and a proto-
type of the Heureka system were developed, and now 
that the programme has been completed four software 
programs have become available for downloading. The 
system enables users to substantially improve the envi-
ronmental performance of the forest industry and sup-
ply new, more powerful decision support tools to com-
panies and authorities, thus helping to make Sweden 
more competitive.

The goods launched are the RegWise software (for 
forecasting trends of forest ecosystems and production 
of various commodities for larger geographic areas, 
such as counties, in the long term), PlanWise (decision 
support for long-term planning of large forest hold-
ings), and StandWise (an interactive simulator for ana-
lysing individual timber stocks). The services launched 
are consultancy services provided by SHa, and the 
commercial spinoff and process launched is the plan-
ning process on which Heureka is based.

26.5 Mode of organisation 
and operation
Participants in all categories have had multiple connec-
tions with other Mistra programmes. The completed 
research programmes concerned include ByggMISTRA 
(users), Mountain Mistra (researchers), LUSTRA (re-
searchers and users), RESE (researchers) and SUFOR 
(researchers and programme board members). Ongo-
ing Mistra programmes, such as Future Forests – have 
involved Heureka researchers and users and Mistra-
SWECIA (‘Swedish Research Programme on Climate, 
Impacts and Adaptation’) have involved Heureka users.

21 http://www.pwskogsanalys.se/index.html, accessed on 13 
December 2012.

26.5.1 Programme management

Heureka started in 2000, on a small scale, at SLU. With 
Mistra’s funding, the programme expanded. In Phase 2 
there were other cofunders: the Swedish Forest Indus-
tries Federation and the Kempe Foundations.

Evaluations prior to the second phase indicated two 
requirements: strengthened leadership and a more 
holistic approach to managing Sweden’s entire forest 
landscape. The evaluation also addressed the need for 
greater inclusion of social and environmental factors, 
and wildlife management problems, in the programme 
to improve the user value of the programme. Users’ re-
sponses after the programme show that they seemed 
fairly satisfied with the programme outcome.

A majority of respondents perceived the organisa-
tion of the programme, with its main contractor, pro-
gramme management and programme board, as a fac-
tor contributing to better implementation of the pro-
gramme:

 ▼ ‘The management and organisation of Heureka 
were excellent.’

The same applied to Mistra’s management of the pro-
gramme, which in the respondents’ opinion undoubt-
edly contributed to better implementation of the pro-
gramme and was just about right:

 ▼ ‘Coordinated funding from Mistra and the other 
funders was a prerequisite.’

 ▼ ‘I think Mistra has acted most sustainably, insisted 
on wise organisation and pushed for user contacts.’

The added value of Mistra’s funding was said to be, 
in particular, the scope of funding; second, its time 
frame; third, the requirement of an interdisciplinary 
approach; and fourth, the user involvement. Although 
the research would probably have been conducted, if 
on a smaller scale, without Mistra’s funding, the fund-
ing was vital for initiating the programme in its exten-
sive form.

26.5.2 Interdisciplinary work

Work in the programme was, according to the major-
ity of respondents, interdisciplinary. Interdisciplinary 
was deemed significant in the programme’s approach 
to the research questions, and it also enriched their 
own research. Moreover, the majority agreed that Heu-
reka succeeded in creating a common analytical frame-
work and language, and that there was good access to 
joint meeting places in the programme.

Whether the interdisciplinary approach resulted in 
research questions of a new type, or meant that meth-
ods from other disciplines were used, was not per-
ceived as entirely clear: opinions were not unanimous.

Overall, satisfactory interdisciplinary work seems 
to have been carried out:
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 ▼ ‘For me, it was very rewarding to work in an inter-
disciplinary way.’

 ▼ ‘Heureka was based on putting together knowledge 
from different areas into a software system.’

26.5.3 User involvement

The key users were forestry organisations, officials 
involved in planning practical forestry and manage-
ment of forest resources, the Swedish Environmen-
tal Protection Agency, the Swedish Forest Agency and 
forest companies. These users were in close contact 
with Heureka participants, who engaged in active in-
volvement and dialogue with the forest industry. Par-
ticipants regarded these contacts as important in their 
approach to research questions, and user involvement 
was perceived as having resulted in research questions 
of a new type and also enriched the research.

The users stated that they were often in close touch 
with researchers and received information about re-
search results through various channels, although 
some respondents stressed that they would have wel-
comed even more contacts. They stated that they had 
used methods, demonstrators and prototypes devel-
oped in the programme, and also devised new servic-
es or improved existing ones, such as issuing recom-
mendations and advice. Other respondents thought 
user involvement in Heureka had contributed to the 
development of contacts between researchers and de-
cision-makers or senior managers in the private sector 
and, in so doing, brought a sharper focus on the issues 
concerned and the methods chosen. Respondents’ an-
swers were less congruent in terms of the programme’s 
contribution to contacts between researchers and deci-
sion- makers or civil servants in the public sector.

26.6 Development 
and lessons learnt
Overall, the participants were satisfied with the pro-
gramme. Many of the respondents stated that taking 
part had promoted their career development. Among 
the researchers, about half agreed that this had hap-
pened, while the other half did not see Heureka partic-
ipation as career-enhancing:

 ▼ ‘Very complex issues. It’s hard to be completely sat-
isfied. But you need to work on the problems; other-
wise you get nowhere.’

 ▼ ‘We expect great and important use in the near fu-
ture, in areas that are important to us.’

 ▼ ‘The software system developed in Heureka works 
in a completely new way. It made it possible for re-
searchers (and practitioners) to analyse complex 
forest issues with a horizon of at least 10 years (the 

standard being 100), which means that it can be 
reasonably funded (it was too expensive before, 
when each assay was done with its own special 
software). Mistra’s contributions here were (rela-
tive to other programmes) small, but welcome.’

Reflections from the participants pointed to the impor-
tance of users’ involvement and an interdisciplinary 
approach being required, but also called for smaller 
projects and less reporting and monitoring:

 ▼ ‘It is important to ensure that the programme is 
well organised, and especially that requirements 
on interdisciplinarity and contacts with users are 
in place; and also how communication is planned 
and implemented (popular and industry-specific 
communication, not just scientific). See www.skog-
forsk.se, for example, for ideas.’

 ▼ ‘I think less extensive efforts should be supported 
too, if they are useful for direct application. Such 
efforts often have an impact more rapidly than 
large programmes.’

 ▼ ‘It would help a lot if confidence in their ability to 
produce good results increased, which would allow 
more time for research and less time to spend on 
reporting and performance monitoring during the 
programme period. Furthermore, one could relax 
the requirements on mid-term reporting. It felt as if 
we were starting to evaluate ourselves just a short 
time after the programme started.’

 ▼ ‘Building relevant behavioural models for stake-
holders in forestry requires perseverance and a 
broad research approach, among other things.’

 ▼ ‘It’s extremely important to have close interaction 
with industry and users during the programme de-
velopment. This worked well, thanks to Heureka’s 
steering group. It’s important to have ongoing com-
munication both with funders and with specialists.’

26.7 Concluding comments
Heureka was one of the least extensive – at least eco-
nomically - programmes Mistra had funded. It also dis-
tinguished itself by being already under way, although 
on a small scale, when Mistra granted its funding. With 
a cohesive management and participating stakehold-
ers, there did not seem to have been any difficulties in 
implementation. Having only one participating uni-
versity meant that the management was cohesive and 
functioned smoothly, and participating stakehold-
ers knew one another, or at least knew of one another, 
prior to the programme. SLU, both the main contractor 
and the provider of the programme manager, is also a 
university used to working closely with users.
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The breadth of the interdisciplinarity in Heureka 
was not very extensive. It was restricted mainly to nat-
ural science and computer programming since, as far 
as we can detect, there was no social science in the pro-
gramme.

Our overall assessment of the programme’s results 
and impact is that it has benefited the users to a high 
degree and that the findings are very much being used 
by various stakeholders. The user- friendliness of the 
programme is stronger than its research aspects.
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27.1 General information

Programme 
Period

 ► 2003–2010 (two phases)

main contractor 
and Programme 
host

 ► Lund University

Funding  
disbursed,  
seK million

Mistra 70.1m

 ► 2003–2006 34.0m

 ► 2007–2010 36.1m

Programme 
director

 ► Rajni Hatti-Kaul, 2003–2010

executive 
committee  
chair

 ► Harald Skogman, consultant, 
2003–2010

27.2 Main results and impact
In our view, Greenchem’s main results and impact were:

 ► Establishing knowledge platforms that will prob-
ably, in the future, lead to commercialisation of at 
least three applications. The knowledge has served 
as the basis for many important projects, which 
have contributed to a demonstration facility in the 
South of Sweden.

 ► Developing cooperation among different disci-
plines and between academia and industry, result-
ing in an enhanced understanding of industrial 
needs and opportunities to develop new joint pro-
jects.

 ► Attracting more attention to bioeconomic industri-
al biotechnology among companies, politicians and 
the public.

27.3 Background
The programme was a result of one of the first specific 
Mistra application calls under the heading of ‘The New 

Biology: Opportunities and Problems in Environmen-
tal Conservation’ (Den nya biologin – möjligheter och 
problem inom miljövården) and a preproposal was sub-
mitted in 2001. The Mistra Board did not, however, ap-
prove of the first programme proposal. Since the new 
products were expected to be environment-friendlier 
than existing chemicals, a requirement to carry out 
studies on environmental impact and energy use was 
imposed. Active industrial participation was also en-
couraged to permit assessment of market opportuni-
ties, demand and willingness to pay for green chemi-
cals, as well as driving forces. Mistra’s Board asked for a 
new programme proposal, based on the conclusions of 
the scientific evaluation, to be drawn up; and for fund-
ing for a planning phase to be allocated. This phase 
would involve an interim executive committee com-
prising representatives from industry and academ-
ia, who were to define the programme objectives and 
develop a new proposal. A scientific evaluation of the 
new programme, carried out in 2003, concluded that 
the programme was in line with Mistra’s aims but still 
needed to be strengthened in terms of innovation per-
spective, environmental impact assessments and in-
dustrial involvement. The evaluation also stressed that 
reconsideration of IP rights and broader internation-
al advisory services were needed. However, the Mistra 
Board approved the programme proposal on condition 
that the patent policy and agreements were settled.

The programme was implemented in two phases 
and involved a high degree of participation by indus-
trial stakeholders, from raw-material producers to end 
users (such as IKEA), to identify critical products and 
ensure that the technology was implemented and the 
resulting ‘green products’ marketed. The industrial 
partners formed a specific reference group, associated 
with the executive committee.

27.3.1 What was the challenge?

Modern industrial society has become increasingly 
dependent on fossil feedstocks as raw materials both 
for fuel and for a vast range of chemicals that are now 
integrated into innumerable products, such as plas-
tics, detergents, printing inks, coatings, paints, adhe-
sives, building protection agents, pharmaceuticals and 

27 Speciality Chemicals from 
Renewable Resources (Greenchem)*

* This is one of the programmes, which have been investigated further 
in this evaluation.
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personal care products. Low-priced and easily availa-
ble mineral oil is expected, sooner or later, to become 
scarce. Fuel and chemical prices will then rise. Howev-
er, a more serious and imminent concern discouraging 
dependence on the petroleum-based products is that 
many of them degrade only slowly, or not at all, when 
they are released into the environment, causing prob-
lems in waste management. Furthermore, the chemi-
cal processes used for their production release toxic 
waste and by-products that are ecologically harmful, 
leading to exacerbated greenhouse effects and health 
problems. There is growing appreciation that resource 
management needs to be improved nationally, region-
ally and globally, and that waste and pollution needs 
to be reduced. Surplus natural renewable resources 
have great potential for tapping as sources of biode-
gradable products that could replace many of the ex-
isting hazardous chemicals, but this means that a radi-
cal technology shift in the chemical industry needs to 
take place.

Greenchem aimed to start a paradigm shift in the 
chemical industry, from being based on fossil resourc-
es to using renewable raw materials to manufacture 
‘green’ chemicals. The programme set out to demon-
strate the feasibility of robust biotechnology tools and 
processes and establish technological links between 
the renewables sector and industrial users, such as 
chemicals producers. The programme also involved 
evaluating the environmental impact of products from 
a life-cycle perspective and also analysing critical fac-
tors in the introduction into the chemical industry of 
new technologies in the interface of chemistry, bio-
technology and agriculture.

27.3.2 How was the programme 
to contribute to a solution?

Biotechnology has a promising role to play, owing to 
the natural ability of living cells and their enzymes to 
transform natural resources. Being extremely selective 
and thereby giving rise to fewer by-products, biocata-
lysts offer products and processes that are cleaner than 
their non-biological counterparts, with associated eco-
nomic and environmental benefits. The programme 
was to work for establishment of processes, based on 
modern biotechnology, for producing chemicals of in-
terest to Swedish and international industry from re-
newable resources. Links were to be established be-
tween primary biomass producers and the end-us-
er industry. The target chemicals for the programme 
were chosen based on their wide-ranging applications. 
These include biosurfactants for use in pharmaceuti-
cal preparations, personal care products, concrete 
and other products; wax esters for surface coatings; 
and epoxides for surface coatings and starting mate-
rials for various products. Selection of suitably robust 

biocatalysts will be a critical issue for the process-
es concerned. The environmental benefits were to be 
identified and quantified to demonstrate to industrial 
stakeholders that the processes and products would be 
viable. A technological road map was to be provided 
to facilitate introduction of ‘green’ technologies in the 
chemical industry.

27.3.3 Who was to benefit from the results?

The main stakeholders expected to benefit from the re-
sults were companies engaged in producing and using 
chemicals and producers of renewable raw materials 
by finding interesting outlets for their products. Con-
sidering the potentially positive effects on the environ-
ment and health, society at large was also expected to 
gain in the long run. The knowledge generated in the 
programme was also considered useful to the scientific 
community and policymakers.

27.4 Results and impact 
related to Mistra’s purpose
Overall, the activities planned were implemented and 
the programme’s objectives were achieved. However, 
respondents’ comments reveal nuances of opinion:

 ▼ ‘Some projects in the programme achieved their ob-
jectives very well, others didn’t.’

The programme was initially, for example, said to have 
more ideas than it was able to deve lop, but this may 
also been seen as a strength since many ideas were 
available to prioritise from. One of the objectives may 
also be seen as having been more visionary in nature:

 ▼ ‘The objective was to initiate a paradigm shift in 
the chemicals industry. This was a difficult objec-
tive to reach during the programme period.’

As for achieving the objectives, respondents men-
tioned that one stated objective was to have a commer-
cial product ready for the market when the programme 
ended. This objective was modified and a number of 
‘almost ready’ products were stipulated. However, the 
product-oriented research has continued. The product 
development was said to have involved some compli-
cating elements:

 ▼ ‘The part of the programme related to IP exploita-
tion was a failure. The planned level of commercial 
was greatly exaggerated — the difficulties related 
to agreeing on the terms between the stakeholders 
(companies, universities, researchers, commercial-
isation enterprises) were not anticipated. Unfortu-
nately, related discussions hampered collaboration 
between the researchers and company representa-
tives (although these relationships were still good).’
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Among the results knowledge development is men-
tioned and provides a basis for continued research. Es-
tablishment of knowledge platforms that will proba-
bly lead, in the future, to commercialisation of at least 
three applications was mentioned. The knowledge 
gained in this programme has served as the basis for 
many important projects, which have contributed to a 
demonstration facility in the South of Sweden. The re-
search has also continued in new research projects.

Among other results mentioned as important was 
product development. Above all, demonstrators and 
prototypes were devised and concrete products are 
about to be launched on the market:

 ▼ ‘New products with better environmental perfor-
mance. Win-win for all stakeholders.’

 ▼ ‘Development of certain types of surfactants for 
pharma applications (alkyl glucosides).’

 ▼ ‘A renewable produced coating product has been 
developed and was used by a Swedish company 
that has IKEA as a client.’

 ▼ ‘The objective of Greenchem was to develop “green” 
chemical products from renewable raw materials, 
using industrial biotechnology. The work has in-
volved at least three products that were in different 
development phases when the programme ended. 
These will continue to be developed in three ways: 
i) in cooperation with the company Akzo Nobel In-
dustrial Coatings, ii) in bilateral cooperation be-
tween LU and Perstorp, and iii) in the commerciali-
sation company founded by researchers in the 
programme.’

Industrial biotechnology has also proved to be usable 
for improving existing processes; but, as respondents 
pointed out, funding is needed to commercialise the re-
search findings.

The programme has also resulted in spin-off com-
panies:

 ▼ ‘A company for applying the results has started. 
This will continue the initiated development.’

Cooperation has also been developed and this involves, 
for example, increased contacts among different disci-
plines. Collaboration between universities and indus-
try, in particular, was mentioned. This has enhanced 
understanding of industry’s needs where development 
is feasible. One comment was:

 ▼ ‘The very good cooperation between representa-
tives from research and industry. This was thanks 
not only to the researchers but also to the company 
participants, many of whom have PhDs and a good 
understanding of the conditions and (im)possibili-
ties of research.’

The cooperation has resulted in a network that is still 
functioning:

 ▼ ‘The important network linking industry and uni-
versity. For instance, my company has hired LTH 
[Lund University Faculty of Engineering] for con-
sultancy services, thanks to the personal contacts.’

This cooperation was also said to have brought about 
mutual understanding and communication channels 
between academia and industry.

Greater attention to bioeconomics and industrial 
biotechnology among companies, politicians and the 
public was also noted:

 ▼ ‘Creation of awareness of biotechnological process-
es in industry.’

In this context, industrial biotechnology was also de-
scribed as an important future technology that will 
contribute to sustainable and environment-friendly 
production of energy, materials and chemicals. In Swe-
den, raw materials from forestry and agriculture may 
be used for this purpose. However, there is a long way 
to go before politicians and sponsors are convinced 
of the development potential. But it is mentioned that 
programme participants are about to write a national 
research and innovation agenda for bio-based indus-
try.

The university’s research volume was also said to 
have been boosted and this, in turn, strengthened its 
research expertise. Fostering researchers was also 
mentioned. For example, seven PhD students were 
trained to consider environmental awareness in their 
research.

27.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

The programme conceived a ‘good living environment’ 
as, above all, one that is non-toxic, with reduced use of 
fossil resources, lower emissions of greenhouse gases 
and development of products with low carbon emis-
sions, which would in turn mean cleaner air and water:

 ▼ ‘We cannot continue to base our economy on min-
eral oil. Instead, we have to find reasonable, envi-
ronment-friendly and economically viable alterna-
tives so that future generations may have a good 
living environment and secure access to raw mate-
rials for food, chemicals, materials and energy 
without poisoning and depleting resources.’

The programme will contribute to development by de-
vising products for renewable raw materials using en-
vironment-friendly methods and in addition, gener-
ating environment-friendly products. The following 
comment was also made:
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 ▼ ‘An improved working environment in the process 
and chemical industries, because of solvents that 
can be exchanged with water.’

Regarding Sweden’s environmental objectives, the pro-
gramme contributed above all to Reduced Climate Im-
pact and A Non-Toxic Environment. It also promoted 
Clean Air, A Protective Ozone Layer, Natural Acidifi-
cation Only, A Varied Agricultural Landscape, A Safe 
Radiation Environment, A Rich Diversity of Plant and 
Animal Life and A Good Built Environment. Here, too, 
the products derived from Greenchem’s research will 
be important. One respondent’s comment clarified the 
programme aim of environment-friendly production, 
in which toxic substances and biological raw materi-
als may be used to produce products that are non-toxic 
and perhaps biodegradable. This implies a more sus-
tainable, non-toxic cycle.

However, a fairly critical remark was made: the im-
pact of the programme was said to be no greater than 
the impact that may be achieved through daily media 
attention. It should also be borne in mind that the pro-
gramme cost society more than SEK 70 million. Other 
comments point out that concentration of skills had 
become attainable. This is presumably important for 
future sustainable development of society, but that 
there is still a long way to go.

27.4.2 Development of strong research envi-
ronments of the highest international class

The programme contributed to the development of 
both new and existing research environments.

 ▼ ‘Greenchem has established a platform for a strong 
research environment for developing technology 
with a low environmental impact for a bio-based 
economy.’

There are also plans to establish a centre for industri-
al biotechnology and a biorefinery. Regarding knowl-
edge development, the final report stated that the pro-
gramme has learnt that:

 ▼ ‘The choice of raw material is critical, as all bio-
based raw materials may not always present an 
environmentally benign alternative to fossil re-
sources. And, most importantly, the economic 
gains provided by the new technology are essential 
and must override the environmental benefits for it 
to be accepted by the industry.’

The final report stated that the programme had result-
ed in several scientific publications, both scientific ar-
ticles and theses (for PhDs and licentiates). Media ac-
tivities were also mentioned.

Several new research projects were based on the 
findings from the programme. Examples of funders 
cited by the respondents were BioVinn (VINNOVA), 

the Öresund Biorefinery (Interreg), Mistra, the Swed-
ish Research Council and the Swedish Research Council 
for the Environment, Agricultural Sciences and Spatial 
Planning (Formas). One respondent commented that 
this kind of funding often requires industrial partici-
pation:

 ▼ ‘Greenchem’s researchers have continued to be en-
gaged in research projects related to green chemis-
try, industrial biotechnology and biorefinery at na-
tional and EU level. For instance, in 2008 SEK 33 
million was approved for researchers in two differ-
ent VINNOVA- funded projects in industrial 
biotechnology.’

An interviewee also emphasised that, thanks to the 
Mistra programme and the expertise developed, the 
participating departments have become known and 
emerged as interesting partners for other research 
stakeholders and for companies.

The final report pointed out that Greenchem had 
introduced education, training and communication 
on sustainability and green technologies to university 
students and society at large. A new course on ‘Green 
Chemistry and Biotechnology’ was initiated during the 
programme, and is currently offered as an engineering 
course at Lund University.

The programme has also fostered PhD students 
and scope for postdoctoral studies and career devel-
opment. Several doctoral and postdoctoral students 
were, for example, trained in the programme and bene-
fited from close collaboration with industry. It was also 
mentioned that one of the participants now works for 
one of the users. Many PhD graduates, however, con-
tinued their careers at universities in Denmark, and 
one interviewee stated that efforts have been made to 
get them back, but research funding is needed for this 
purpose.

The programme involved cooperation that fostered 
the establishment of networks:

 ▼ ‘Greenchem has offered a great network, both be-
tween academia and industry and between compa-
nies that did not know each other before. Another 
example is the ongoing research cooperation be-
tween “my’” company and another company that 
participated in Greenchem.’

27.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

In the programme, one or two patents were registered. 
The substance group from the Greenchem programme 
continued, however, to collaborate with Perstorp and 
this may result in the registration.

Several demonstrators were developed in the pro-
gramme: examples are an environment-friendly tensid 
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for the medical drug industry and a renewable coating. 
Respondents also mentioned that several demonstra-
tion processes had been developed and a new molecule 
had been devised.

Commercial spin-offs have developed from the pro-
gramme. Devenz was a company owned and run by the 
academic researchers and a holding company, LUAB, to 
manage the patents. Now renamed Intenz Biosciences, 
the company has one or two employees only. Interview-
ees asserted that it is a problem to have a company with 
so many co-owners because of the failure to attract in-
vestors, who demand a clear management and owner-
ship structure.

The final report mentioned that the aim was for the 
industrial sector to develop at least one commercial-
ly successful product with minimal environmental im-
pact, and to demonstrate the potential of the technolo-
gy for at least two more chemical products. Experience 
of product development in Greenchem was that bio-
catalysts were the efficient, green route for production 
of several speciality chemicals of interest, and this has 
also been supported by the LCA studies. Consequently, 
the programme concluded that its aims had been ful-
filled. At least one product in each group has gone be-
yond the laboratory stage of research, but for a product 
to reach the market will still take time. The same kind 
of response may be seen in the questionnaire respond-
ents’ comments.

Regarding product development, products are now 
being commercially developed by the participating 
companies. A coating product is now, for example, 
being scaled up by Akzo Nobel Industrial Coatings. A 
respondent mentioned that process economy has ham-
pered the launching of the products. Another comment 
was:

 ▼ ‘We are early in the development phase, but the 
field of research is growing and will surely be of 
greater commercial importance in the future.’

In order to develop products in the spin-off company, 
investments were also needed to scale up the process. A 
respondent mentioned that in one case, it was not pos-
sible to commence production since the process was 
not selective and cost-effective enough.

27.5 Mode of organisation 
and operation
The programme participants had no connections with 
other completed or ongoing Mistra programmes. Many 
of the participants had experience from industry.

27.5.1 Programme management

The programme participants were satisfied with the or-
ganisation and operation of the programme:

 ▼ ‘A committed programme management and execu-
tive committee were important for implementation 
of Greenchem. However, I’m not aware how the 
main contractor has made a contribution.’

 ▼ ‘The programme organisation meant that the com-
panies could be involved and disseminate knowl-
edge and research questions. That enabled us to 
develop new green processes to produce substances 
that were really needed and are now to be 
marketed.’

However, one comment stressed that it would have 
been better to have a programme administration that 
was independent from the individual research groups 
and companies. Another comment revealed that there 
had been some discussions between the participants 
involved:

 ▼ ‘Most of the comments at the end of the programme 
were on the gap in understanding between the in-
dustry stakeholder’s interest and participation 
and the work developed in the lab by the students. 
Here, the project management should have kept up 
a better flow of information.’

A comment was also made that the industry would have 
preferred a more in-depth, intensive dialogue with the 
programme management.

Interviewees stressed the crucial role played by the 
Chair of the executive board in initiating, implement-
ing and terminating the programme (including finding 
follow-up projects). This person may be seen as a pro-
tector of the programme.

The programme also started what were called ‘ap-
plied management groups’ — an approach inspired by 
another Mistra programme. In these groups, meetings 
were held and concrete, focused discussions on prod-
uct development took place. Patent issues, product re-
quirements and markets were discussed and specific 
tasks defined. This way of working was considered to 
have been very successful and should have been applied 
from the start of the programme.

27.5.2 Mistra’s role

The Mistra Board had approved funding until 2006. 
The evaluations performed in 2006 concluded that 
there had been a well-functioning industrial commit-
ment in the first phase. By international standards, the 
chemical industry in Sweden is relatively undeveloped 
and it was important to demonstrate the potential of 
biotechnology for the chemical industry. The first 
phase of the programme had proven promising and up-
scalable results. The strong scientific foundation and 
industrial stakeholders’ involvement with product de-
velopment meant that Sweden was able to participate 
in EU Seventh Framework activities relating to ‘white 
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biotechnology’ (or ‘industrial biotechnology’). Con-
tinued funding was therefore recommended, but on 
condition that the programme focused more closely 
on identifying and appraising promising, cutting-edge 
international products and special trials, and also im-
proving contacts with European companies and re-
search centres in white biotechnology. The budget for 
the programme management was raised to encourage 
international cooperation and foster an understand-
ing of current developments in industrial biotechnol-
ogy, and to attract a larger contribution from the busi-
ness sector. The industrial reference group was positive 
in its assessment of the programme, concluding that 
it had an efficient flow of information, and was high-
ly flexible and professionally managed. For the second 
phase, the group advised focusing activities in order to 
achieve commercialisation of at least one product.

Regarding Mistra’s management, the respondents 
were satisfied and stated that its involvement had been 
sound and relevant. Mistra was interested in the pro-
gramme and contributed to its success, but let the con-
sortium make the decisions.

The long-term funding was considered highly im-
portant for implementing the programme, and most 
of the work would not have been performed without 
the Mistra funding. Some of the activities might none-
theless, the respondents thought, have been pursued; 
but the Mistra funding, above all, allowed research to 
be done on a larger scale and with a comprehensive 
approach — something offered by no other research 
funders.

27.5.3 Interdisciplinary work

The interdisciplinary approach was considered impor-
tant for the performance of the programme, which in-
tegrated disciplines at Lund University: biotechnolo-
gy and analysis of environmental as well as innovation 
systems. According to one interviewee, these environ-
ments had not cooperated before. There was an in-
crease in connections among researchers belonging to 
different disciplines and also between practically and 
theoretically oriented researchers within the same dis-
cipline. The programme members had meeting plac-
es at their disposal, and were thus able to have regu-
lar project meetings in small groups, as well as larger 
meetings for the whole consortium twice a year.

The interdisciplinary approach meant that the re-
searchers used methods from other disciplines and 
new research questions were formulated. The follow-
ing comment was made, however:

 ▼ ‘Some of the research work was rather basic. The 
guidelines for this work could have been formulat-
ed by the researchers and the users (companies) 
jointly, without using the interdisciplinary ap-
proach, especially in terms in the subprojects 

oriented towards the innovation system. This work 
was very interesting, but not a precondition for ad-
dressing the research questions. The LCA [life-cycle 
analysis] work was necessary.’

Nevertheless, another respondent commented that co-
operation between biotechnology, environmental and 
energy system analysis, and also innovation system 
analysis, involved several companies in various sec-
tors. This meant, in the respondent’s opinion, that all 
the participants had achieved enhanced mutual under-
standing. Moreover, their cooperation has continued 
in various projects:

 ▼ ‘Even more different research disciplines would 
have been beneficial. Even more engagement from 
industry would have been good.’

27.5.4 User involvement

The programme involved almost the whole value chain 
of product development. The most important users 
were the companies representing the chemical indus-
try. User involvement was considered to have been of 
great importance for implementing the programme. It 
contributed to new relevant research questions, as well 
as new connections between researchers and decision-
makers in the private and public sectors.

 ▼ ‘Within Greenchem, we had eight companies using 
the technology; the contact with some of them has 
given rise to interesting and new research ques-
tions, which we have continued to develop 
together.’

 ▼ ‘The cooperation between the participating indus-
tries and their project managers and research di-
rectors has been far more beneficial than the equiv-
alent in the academic community.’

Interviewees also expressed the view that, as a result of 
the programme, the participating companies had ben-
efited from well-developed cooperative ventures that 
had not previously existed.

They also mentioned that researchers had gained an 
enhanced understanding of the users’ needs. One in-
terviewee, a representative of a participating company, 
stated that the company had an explicit need to develop 
an improved product, that this prompted its participa-
tion and that it had been the first time the company had 
taken part in this kind of project.

One respondent stated that the companies’ commit-
ment could have been even greater, and that they should 
have had more scope to influence the programme. One 
interviewee explained that it was not until the second 
phase that thee participating companies started to for-
mulated questions and express their needs, instead of 
sitting and waiting for proposals from the researchers. 
After that, the progress of the programme had been 
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very good. The same was pointed out by one of the re-
spondents:

 ▼ ‘The way of working with great industrial influence 
that existed by the end of the programme was high-
ly effective. The requirement of successful commer-
cialisation forced the participants to engage in an 
intensive dialogue in which academia and industry 
learnt to cooperate, with both sides understanding 
that this was necessary in order to achieve results. 
Sometimes this was somewhat damaging, but it 
turned out to be very efficient. Also, when some of 
the most difficult meetings had taken place the 
sense of commitment and fellowship became very 
strong.’

One respondent claimed that participation had brought 
about an understanding of the importance of long-
term personal relationships in collaboration between 
industry and academia. However, one respondent also 
commented that the focus of the programme, i.e. com-
mercialisation of R&D with the involvement of various 
stakeholders, also caused some problems:

 ▼ ‘Unfortunately, most of the attention paid to how 
the programme was coordinated depended on the 
company’s involvement. So when they started to 
fight and disagreements about rights to the process 
and products emerged, the project did not pro-
gress. This problem consumed at least two of the 
four years of the programme.’

The companies involved made, above all, in-kind con-
tributions to the programme. One respondent com-
mented as follows:

 ▼ ‘I think the users (companies) gained access to the 
programme too cheaply and therefore did not as-
sume ownership until quite late in the programme, 
when the benefits to their business were clearly 
shown.’

27.6 Development 
and lessons learnt
27.6.1 Participants’ overall  
satisfaction with the programme

Overall, the participants were highly satisfied with the 
programme:

 ▼ ‘The project wasn’t very successful in terms of re-
sults. However, it has contributed to several new 
interdisciplinary projects as spin-offs, and this 
should be considered a great success.’

 ▼ ‘Various aspects like the collaborative work with 
the industrial companies were very good, but the 
quality of the research projects was generally low 
from an academic point of view. The projects show 

a number of good examples of applications, but 
failed to explain the general applicability and 
broader implications of the results.’

27.6.2 Lessons learnt and  
recommendations to Mistra

Owing to the nature of the programme, respondents 
stated that more assistance with IPR issues, such as 
drawing up agreements, was needed to avoid problems 
in the programme implementation. This was impor-
tant for the companies’ commitment, since if they had 
lacked control of the results (such as patents) of their 
efforts in terms of time, money and other resources, 
it might have been difficult to become engaged in re-
search projects. There was also a risk of the companies 
not bringing their best ideas to the projects if there was 
a risk of losing them to other stakeholders. These is-
sues were not fully settled in the programme; it was 
only at the end that an agreement was reached, and no 
one was really satisfied with it. This aspect is important 
for Mistra to deal with in a forthcoming programme of 
a similar nature.

Other comments related to the companies’ involve-
ment. Here, more committed participation on the part 
of the industrial partners was to be encouraged and it 
was thought important to make the companies pay for 
their involvement as well, at least in the later stages of 
the programme:

 ▼ ‘If industry finds participating worthwhile, their 
interests and contribution (including the intellec-
tual contribution) must be valued and taken into 
account in the programme. To have all-academic 
management (at least for the first four or five 
years) was a mistake.’

Respondents also mentioned that Mistra could have 
provided more practical support to the research groups 
by, for example, holding seminars on such matters as 
project management, development of good project 
plans, communication of results and conflict manage-
ment.

More emphasis on an interdisciplinary approach 
and extended user involvement were also needed. 
Here, respondents clarified their view that compa-
nies or company departments throughout the value 
chain needed to be involved in the programme. It was 
not enough merely to consult the companies’ employ-
ees and R&D departments; perspectives from financial 
and marketing units were also necessary for successful 
product commercialisation.

Respondents also stated that Mistra might assist the 
programme after it ended, in order to bridge the ‘death 
valley’ between development and application.
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27.7 Concluding comments
The Greenchem programme contributed to the devel-
opment of a fairly novel research field and may, to some 
extent, be seen as groundbreaking. The objective was 
to develop knowledge that might be of use in concrete 
product development. Although the programme did 
not get very far in this direction, there are now many 
products in the pipeline to be commercialised and, as 
respondents pointed out, product development takes 
time. Mistra’s funding was essential for the implemen-
tation of the programme.

During the implementation, tensions between ac-
ademic and industrial interests were evident. How-
ever, these conflicting interests appear to have been 
resolved. Disagreements concerning property rights 
issues also arose, as had happened in the early indus-
trially oriented Mistra programmes.
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28.1 General information

Programme 
Period

 ► 2003–2010 (one experimental 
phase, two other phases)

main contractor 
and Programme 
host

 ► Ångström Laboratory, Uppsala 
University

Funding  
disbursed,  
seK million

Mistra 34.5m

 ► 2000–2002 9.0m

 ► 2003–2006 12.0m

 ► 2007–2009 13.5m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

 ► Royal Institute of 
Technology 3.8m

Programme 
director

 ► Hana Barankova, Ångström 
Laboratory, 2003–2010

executive 
committee chair

 ► Thomas Lefvert, Vattenfall AB, 
2003–2007

 ► Erik Dahlquist, Mälardalen 
University, 2008–2010

28.2 Main results and impact
In our view, PERSEA’s main results and impact were 
that:

 ► Technology was developed and successfully tested 
that may, if scaled up and applied, help to cut emis-
sions and bring about cleaner air, thanks to gas 
conversion, NOx removal and reduced emissions 
from incineration facilities.

28.3 Background
The programme was implemented in three phases, 
the preliminary one being an experimental phase. In 
1998, the Mistra Board approved a planning resource 
(SEK 230,000) for developing a four-part programme 
proposal. The focus was to be on plasma-enhanced 

reaction systems for environmental applications. One 
reason for not approving a full proposal was that the 
scope for establishing new programmes was fairly lim-
ited at the time; another was that the research area was 
fairly new in Sweden. The programme had a relatively 
small number of participants.

28.3.1 What was the challenge?

The main aim of the PERSEA programme was to con-
tribute to the solution of environmental pollution 
problems. The ultimate goal was to show that the plas-
ma conversion method was usable in industrial appli-
cations. This was based upon the great need for more 
effective measures to control exhaust emissions from 
various types of stationary plants and vehicles. Com-
bustion of fossil fuels, household waste and biofuels 
alike causes emissions of hazardous substances, es-
pecially nitrogen oxides, dioxins, sulphur dioxide and 
volatile hydrocarbons. An optimum scenario was to de-
velop methods capable of disposing of several pollut-
ants at the same time, effectively and sustainably, and 
without any new hazardous substances being formed 
in the process.

The aim of PERSEA was thus to develop plasma tech-
nology for cost-effective exhaust emission control. The 
programme was primarily focused on treatment of ni-
trogen oxides and volatile hydrocarbons, and the in-
tention was for the technology to be used to reduce sev-
eral pollutants simultaneously.

28.3.2 How was the programme 
to contribute to a solution?

The programme set out to use a hollow cathode with 
special geometry and low energy use to achieve ex-
tremely rapid reactions. In 2000, the programme was 
evaluated from a user perspective. The conclusion was 
that the programme addressed a crucial question, and 
interest in cooperation was expressed, especially re-
garding risk analyses of unwanted pollution as well as 
commercial pollutant removal.

28.3.3 Who was to benefit from the results?

Power producers and the automotive industry.

28 Plasma-Enhanced Reaction 
Systems for Environmental 
Applications (PERSEA)
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28.4 Results and impact 
related to Mistra’s purpose
All the activities planned had been performed and the 
objectives achieved. One comment was that aims were 
set higher in the course of programme implementation 
and the programme therefore attained better results 
than anticipated. The most important output may have 
been knowledge development. For example:

 ▼ ‘The programme could prove that NOx conversion 
(NO to NO2 and N2) with plasma, without addi-
tives, without a catalyst and at a reasonable level 
and cost.’
The programme also verified that the technology is 

usable (that it works) for purification of flue gas. It was 
able to prove that plasma technology has potential en-
vironmental and technological applications:

 ▼ ‘A combination of plasma and catalysts. The pro-
gramme provided new opportunities for the appli-
cation of plasma-assisted chemical processes —
the plasma catalyst, as it’s called.’

 ▼ ‘A proof of concept has been developed, but so far 
there is no commercial application.’

One important outcome mentioned was that the results 
had been applied. The programme participants also re-
ceived strong feedback on their results and gained in-
ternational attention:

 ▼ ‘Possibly more attention internationally than in 
Sweden.’

One concrete outcome was that the results reduced or-
ganic particles in diesel engines.

28.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable developm ent of society

The definition of a ‘good living environment’ in the pro-
gramme was reduced emissions and cleaner air. The 
questionnaire respondents stated that the programme 
had contributed to this through gas conversion, NOx 
removal and decreased emissions from incineration fa-
cilities.

Several of Sweden’s environmental objectives were 
mentioned. Above all, the programme was said to have 
contributed to Reduced Climate Impact and Clean Air. 
More than half the respondents mentioned A Good 
Built Environment, Natural Acidification Only, A Non-
Toxic Environment and A Protective Ozone Layer. 
Other objectives mentioned by some of the respond-
ents were Zero Eutrophication, Flourishing Lakes and 
Streams, A Balanced Marine Environment, Flourish-
ing Coastal Areas and Archipelagos, Sustainable For-
ests and A Rich Diversity of Plant and Animal Life.

Respondents commented that PERSEA was mainly 
about air. The programme had, above all, contributed 
to a practical design of a plasma system for removal of 
NOx in air pollution. It is also stressed that one precon-
dition for success in this endeavour was that the tech-
nology could be applied on a larger scale, but to date 
this has not been achieved.

28.4.2 Development of strong research envi-
ronments of the highest international class

The programme has resulted in the development of 
both new and old research environments.

 ▼ ‘The PERSEA programme has contributed to the es-
tablishment and development of new Swedish re-
search in applied ‘non-thermic atmosphere 
plasma’.’

In terms of publications, articles but not very many 
PhD or licentiate theses were mentioned. Research in 
line with the programme has also continued in other 
research projects funded by the EU, and at the Depart-
ment of Engineering Sciences, Uppsala University.

The ‘Purification related to energy production’ 
course offered by Uppsala University has been influ-
enced by the programme.

28.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

The programme resulted in two patents: Swedish Pat-
ent 516722 and U.S. Patent 6,524,538.

A Plasma Conversion Cell was developed as a dem-
onstrator by researchers at Uppsala University. The 
Proof-of-Concept phase of PERSEA (2000–03) was 
said to have focused on manifesting the potential of a 
new plasma-based technology for application in gas 
conversion and screening of several pollutant systems 
of environmental relevance.

The Proof-of-Concept phase demonstrated an inter-
esting way of reducing emissions using a simple plas-
ma conversion cell based on the Fused Hollow Cath-
ode (FHC) concept. The method and equipment was 
successfully tested on site at Vattenfall Heat Uppsala’s 
Waste-to-Energy facility in 2007. In 2007 the new plas-
ma conversion cell, using nanopulsed plasma, was also 
installed in the laboratory and tested. A process, NOx 
conversion, is now also ready to be launched.

28.5 Mode of organisation 
and operation
Participants in the programme had also taken part in 
Mistra’s ongoing E4 (Energy-efficient reduction of ex-
hausts from vehicles) programme.
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28.5.1 Programme management

The participants were satisfied with the programme 
management. It seems to have functioned well and re-
spondents stated, for example, that the continuous re-
porting had been useful.

It is also important to remember that the pro-
gramme did not have many participants, which may 
have meant that the programme management has not 
been very important for the integration.

28.5.2 Mistra’s role

The scientific evaluation in 2000 stated that two years’ 
support was recommended in order to develop a ‘proof 
of principle’. The Panel did not consider that the ob-
jective of eliminating emissions was competitive with 
the current technology. A more unbiased approach 
and study of gas mixtures in parallel to elimination of 
NOx was recommended. There was also a need to add 
chemical kinetic and process technology as dimen-
sions. Commercialisation at as early as a date possi-
ble was also demanded. The evaluation also stated that 
coordination would be necessary for a successful pro-
gramme. The Mistra Board concluded that cost-effec-
tive emission control was a new experimental research 
area in Sweden and that an experimental phase should 
be performed.

The experimental phase was evaluated in 2003. The 
scientific evaluation concluded that the programme 
had entered a ‘proof-of concept phase’ in the first phase 
of the programme, 2003–06. This involved more test-
ing and a systematic approach, based on scientific 
analysis, which were required to evaluate whether the 
technology had a technical and economic potential. 
The Scientific Review Panel would have liked to see a 
deeper scientific understanding of chemical phenom-
ena, which was considered necessary for product up-
scaling and optimisation. One suggestion was to raise 
the scientific level, for instance with numeric model-
ling. Another was to narrow the focus and include PhD 
students in the projects, while continuing to develop 
a national and international network. It is also impor-
tant to generate data that permit identification of the 
industrial applications to which the technology may 
contribute. This was said to be a task for the executive 
committee.

In 2003, the Mistra Board decided to approve fund-
ing for another phase and concluded that the pro-
gramme had hitherto displayed a high scientific and 
innovation level, and that the objectives in the experi-
mental phase had been reached. The design of the pro-
gramme was considered to permit identification and 
assessment of possible industrial environmental ap-
plications in emission control.

In 2006, the programme submitted a programme 
proposal for a second phase. The user evaluation 

concluded that the programme had provided opportu-
nities to realise environmental objectives and met the 
requirements of solving environmental problems and 
achieving sustainable development of society. A poten-
tial marker was available, but more work was needed to 
reach the market. Other requirements were a more ex-
plicit plan, open reporting and a heavier emphasis on 
activities for practical application and exploitation of 
the technique.

The scientific evaluation stated that the programme 
focus was highly relevant and world-leading research-
ers were taking part. Most of the stated objectives and 
deliverables were said to have been achieved. The sci-
entific quality was high and 12 articles were published. 
Making automotive purposes a priority was recom-
mended. It was also concluded that chemical engineer-
ing would be needed and that KTH Royal Institute of 
Technology has this expertise. Greater cooperation 
among the research groups was thought to be needed. 
There was one main project and two subprojects, but 
the Panel wanted to add the theme ‘plasma wall inter-
actions and its consequences’. The Mistra Board decid-
ed to approve a second phase of the programme and re-
quested integration with Mistra’s E4 (Energy-efficient 
reduction of exhausts from vehicles) programme.

The participants were satisfied with the involvement 
of Mistra in the programme and the Mistra contact per-
son was active in the work:

 ▼ ‘They have been generous and therefore results 
have been achieved.’

The programme participants stated that long-term 
funding had been important for the programme imple-
mentation, and that the research would not have been 
performed without Mistra’s funding.

 ▼ ‘Long-term funding from Mistra was a precondi-
tion for development and study of new plasma 
sources and processes.’

User involvement was also considered important.

28.5.3 Interdisciplinary work

The management level and the programme partici-
pants did not consider that the interdisciplinary work 
had been important for implementing the programme. 
But the programme was said to have contributed to 
connections among researchers from different disci-
plines and between practically and theoretically ori-
ented researchers belonging to the same discipline. 
The interdisciplinary approach implied new types of 
research question, but no use of new methods. No com-
mon analytical framework or common language was 
established, and this may be explained by the consid-
eration that this may not have been necessary for im-
plementing the programme.
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28.5.4 User involvement

When the programme had lasted for three years, par-
ticipants from industry joined it. The key user and 
partner was Vattenfall Heat Uppsala (Vattenfall Värme 
Uppsala AB). User involvement was considered impor-
tant for the implementation of the programme, and it 
yielded new research questions. On the other hand, the 
programme did not help to increase contacts between 
researchers and decision-makers in the private and 
public sector. What the users commented on most was 
organic particles (nitrogen, NO).

28.6 Development 
and lessons learnt
28.6.1 Participants’ overall  
satisfaction with the programme

Satisfaction with the programme among the partici-
pants was highly positive. A comment was that the pro-
gramme has worked ‘remarkable well’.

28.6.2 Lessons learnt and  
recommendations to Mistra

Good and committed participation from Mistra was 
emphasised and a consistently interdisciplinary ap-
proach was mentioned.

28.7 Concluding comments
The PERSEA programme, which was fairly small in 
terms of participants and funding, addressed a some-
what concrete problem related to an environmental 
challenge.

The programme worked closely with users and suc-
ceeded in developing a new process. However, com-
mercial use has not yet been attained. As for the way 
of working, whether an interdisciplinary approach was 
important for implementation of the programme ap-
pears doubtful.
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29.1 General information

Programme 
Period

 ► 2003–2011 (two phases)

main contractor 
and Programme 
host

 ► University of Gothenburg

Funding  
disbursed,  
seK million

Mistra 82.6m

 ► 2003–2006 40.1m

 ► 2007–2010 42.5m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► Chalmers University of 
Technology 18.3m

Other

 ► Stiftelsen Västerhavet (a 
foundation for the study 
of marine areas along 
Sweden’s West Coast) 1.3m

Commercial organisation

 ► GU Holding 4.9m

Programme 
director

 ► Krister Holmberg, Chalmers 
University of Technology, 2003

 ► Anders Carlberg, Stiftelsen 
Västerhavet, 2003–2004

 ► Björn Dahlbäck, University of 
Gothenburg, 2004–2009

 ► Thomas Backhaus, University of 
Gothenburg, 2009–2011

executive 
committee chair

 ► Carl Henrik Wendt, PLM / con-
sultant, 2003–2006

 ► Göran Dahlberg, Akzo Nobel, 
2007–2011

29.2 Main results and impact
In our view, Marine Paint’s main results and impact 
were:

 ► Identification of an antifouling substance that can 
replace copper and other toxic biocides in marine 
paint and a validated procedure for identifying op-
timised biocide combinations for marine paint.

 ► Development of an antifouling product that has a 
better performance than the existing products on 
the market, and is about to be launched.

 ► Increased understanding by researchers and indus-
try of the different ways of working and the pos-
sibilities and limitations of academy-industry col-
laborations.

29.3 Background
The Marine Paint programme lasted from 2003 to 
2011, and was oriented towards the development of 
products. The programme was based on findings from 
the MASTEC project22, which was funded by the Swed-
ish Foundation for Strategic Research (SSF) and headed 
by the University of Gothenburg. The MASTEC project 
had focused on the receptors of acorn barnacle larvae. 
A mid-term evaluation of this project in 1999 stated 
that the project had promoted interaction between 
the University of Gothenburg, Chalmers University of 
Technology and Tjärö (an island off the south coast of 
Sweden), but that collaboration with industry had been 
somewhat weak. It also mentioned that plans for a fu-
ture without SSF funding were lacking at the time of 
the evaluation. The recommendation was to support 
product development outside the strategic research 

22 MASTEC (a marine research and technology programme) started 
on 1 October 1996 and ended on 31 December 2001. It was funded 
with SEK 37 million from the University of Gothenburg. ‘Summary: 
The research programme aimed to develop technologies that, using 
environmentally sound methods, will prevent the growth of marine 
organisms on vessels. With a greater understanding of biofouling, the 
intention is to develop customised materials with antifouling proper-
ties that are relevant for the hydrodynamics of marine transport Four 
laboratories are participating: Biointerface and Biofouling, as well 
vvas Macrofouling (both at GU) along with Surface Engineering and 
Marine Engineering (both at Chalmers). The graduate education ac-
tivities involve cooperation with the SSF programmes Biocompatible 
Materials and the Biomedical Graduate School at GU. SSF’s funding of 
the programme ended in 2001.’ (http://www.stratresearch.se/sv/ssf/
Forskning/?IFrameUrl=http://web.ssf.3ddata.se/page.asp?goto=Ans.
&eid=QHU9MyBGb25kSUQ9MTI5), accessed on 13 December 2012.
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programme. For future funding, a Mistra programme 
was said to be an option.

29.3.1 What was the challenge?

Marine fouling is a major problem for merchant ship-
ping and leisure craft. For example, it has an adverse 
impact on fuel consumption. Fouling is currently being 
combated by the addition of metal compounds and or-
ganic biocides to vessel undercoats. This is expensive 
and the active substances leak out of the coating of 
paint. Once in the water, they are detrimental to ma-
rine organisms. This has caused severe situations and 
damage to the marine environment in ports, archipel-
ago inlets and heavily trafficked waters.

In 2003, the International Maritime Organisation 
(IMO) adopted an international convention that pro-
hibited the use of organotin compounds in marine 
coating for vessels that had already been painted using 
organotin paints. In the same year, the EU also decided 
to prohibit the use of paint containing organotin com-
pounds after July 2003 for all vessels registered in the 
EU. Paints containing high concentrations of copper 
were advocated as the primary alternative to tin-based 
paints, although copper also adversely impacts the ma-
rine environment. Owing to these amended regulations 
there was a need of effective alternatives to the exist-
ing toxic vessel undercoats. The aim of the programme 
was consequently that at least one major paint com-
pany should develop a product based on the research 
findings, and that this product should be superior to 
the alternative products available on the market. It had 
to offer an ecologically acceptable way of preventing 
acorn barnacle larvae from attaching themselves to the 
surface of vessels.

The programme had three subsidiary aims: 

1. to evaluate a substance that effectively impedes 
fouling; 

2. to formulate the substance in such a way that the 
vessel would not need to be painted more frequent-
ly than every two or three years and 

3. to achieve an advanced stage of work in order to 
register the product as an antifouling substance. In 
the long term, the same sharply focused biological 
line of attack could, it was hoped, be used against 
other problematic organisms, such as the common 
sea mussel.

29.3.2 How was the programme 
to contribute to a solution?

The acorn barnacle (Balanus) is considered to be the 
most serious fouling organism worldwide, and much 
can be gained from efficiently impeding it from gain-
ing a foothold on painted surfaces. Patents developed 
in that MASTEC project were owned by I-Tech AB, a 

company founded by the inventors, and were to be used 
in the Marine Paint.

29.3.3 Who was to benefit from the results?

Developing a product would enable leisure boat own-
ers, the shipping industry, the marine paint industry 
and the biocide industry to help contribute to sustain-
able marine life and an improved marine environment, 
along with mussel farmers and others involved in aq-
uaculture. The UN and the International Maritime Or-
ganisation were mentioned as end users since they 
regulate the undercoats allowed in international ship-
ping. In addition, public authorities such as the Swed-
ish Chemicals Agency and Swedish Environmental Pro-
tection Agency are important, since the emergence of 
practical solutions to vessel undercoats was also ex-
pected to speed up the public authorities’ development 
of more rigorous requirements.

29.4 Results and impact 
related to Mistra’s purpose
The questionnaire respondents stated that the activ-
ities planned had been performed in the programme 
and that its objectives had been achieved.

The following main results and effects were cited by 
the respondents.

The programme made an important contribution to 
solving the problem of toxic undercoats. Above all, the 
programme was said to have succeeded in identifying:

 ▼ ‘a new organic antifouling substance that can re-
place copper and other toxic biocides in paint and 
potentially reduce the dispersion of heavy metals 
in oceans and lakes.’

This substance was also said to be on its way to be de-
veloped into a product.

 ▼ ‘What’s more, the high-tech/biotech company I-
TECH has been founded and has developed a com-
mercial product for fouling that has a better per-
formance than the existing products on the market. 
The company now has the necessary permissions 
(under the Biocide Directive, for instance) and 
knowledge to develop the products, and says it will 
start selling the active substance in 2013.’

In terms of effects, phasing out copper in undercoats 
was expected to reduce emissions of toxic substances 
in water and antifouling paint. This, in turn, would re-
duce fuel requirements. Emissions of CO2, sulphur etc. 
would consequently decrease.

The programme has demonstrated a new approach 
to problems of optimisation relating to effects and en-
vironmental impact. A point of the departure for this 
approach is to use a comprehensive approach to select 
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the most effective substances, with as little environ-
mental impact as possible, for application in marine 
paint.

Moreover, the programme made contributions of a 
softer nature. For example, new modes of working and 
cooperating, and connections within the research com-
munity, were mentioned as important results of the 
programme:

 ▼ ‘Hopefully this experience will be used in other 
joint projects involving different departments and 
universities.’

Increased mutual understanding of researchers and 
industry for their different ways of working and per-
spectives, especially in terms of the latter’s developing 
grasp of applied science and its conditions, were men-
tioned.

The programme was also said to have meant that the 
environmental problems caused by antifouling had re-
ceived more attention. However, a drawback in devel-
opment was also mentioned:

 ▼ ‘The programme result was to speed up the devel-
opment of antifouling principles. Since the focus of 
the programme was too narrow, this wasn’t achiev-
able. Copper was reintroduced as an ingredient of 
antifouling for leisure boats on the West Coast, and 
this is an indication that alternatives have not been 
developed.’

29.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

In this programme, a ‘good living environment’ is re-
lated, above all, to a cleaner marine environment. The 
final report stated that there was a sincere belief that 
the Marine Paint programme would make a significant 
contribution to reducing the global environmental im-
pact of biocides originating from marine paints, by en-
suring that smaller amounts and more environment- 
friendly marine paints are used. A comment from one 
of the respondents was:

 ▼ ‘Mistra has a very good purpose: to support re-
search that may contribute to an essential result 
for the environment. This was achieved in this 
programme.’

In terms of Sweden’s environmental objectives, re-
spondents considered that the programme results 
would be beneficial in terms of A Non-Toxic Environ-
ment and A Balanced Marine Environment, Flour-
ishing Coastal Areas and Archipelagos, which were 
mentioned by at least half of the respondents. Con-
tributions to the following objectives were also men-
tioned by some respondents: Flourishing Lakes and 
Streams, Reduced Climate Impact, Clean Air, Natural 

Acidification Only, A Protective Ozone Layer and A Rich 
Diversity of Plant and Animal Life.

29.4.2 Development of strong research envi-
ronments of the highest international class

The final report stated that the programme had devel-
oped fundamentally new knowledge of the biology of 
barnacles. Respondents agreed that the programme 
had resulted in publications of articles in high-rank-
ing scientific journals. A number of theses based on 
the programme results had also been published. The 
plan is, for example, to post on the programme web-
site some 50 publications of different kinds about the 
research results in a special issue of the journal Inte-
grated Environmental Assessment and Management.

No new education or courses were developed by the 
programme, but respondents mentioned that the pro-
gramme had generally boosted interest in antifouling.

The respondents stated that the programme had 
contributed to development of both new and old re-
search environments, and that new research projects 
in the same field as the programme had been estab-
lished. One is being funded by the Swedish Research 
Council. The newly started EU ‘Low Emission AntiFoul-
ing’ (LEAF) programme was also mentioned. The Mis-
tra programme included user involvement and aimed 
at finding solutions, and these dimensions are being 
further developed in the LEAF project. The following 
comment explains why the project was established:

 ▼ ‘In the LEAF programme we want to develop anti-
fouling paint with extremely low emissions. A, Ital-
ian paint producer, BOERO, is taking part. The 
LEAF programme was a result of the Marine Paint 
programme not wanting to work on method solu-
tions that are closer to industry and industrial 
applications.’

29.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

The questionnaire respondents stated that at least five 
patents and one substance based on the programme 
research results had been registered. The final report 
asserted that during the work on optimised mixtures, 
a new microencapsulation technology was developed 
that enabled optimised mixtures of biocides to be in-
corporated into paint systems. Both of these products 
look promising.

The first phase of the programme was dedicated to 
development and evaluation of medetomidine to con-
trol barnacles. Medetomidine has been launched on 
the market and I-Tech owns and manages it for use as 
an antifouling agent and is responsible for its commer-
cialisation (under the Selektope® trademark). I-Tech 
has also applied for approval of medetomidine as an 
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active antifouling substance under the EU’s Biocidal 
Products Directive (BPD). The substance is approved 
for use in South Korea and Japan.

One respondent thought a large research pro-
gramme such as Marine Paint would probably not have 
been necessary in order to develop medetomidine as a 
commercial product. Instead, most of the money was 
said to have been allocated to other activities.

The commercial partner, I-Tech, pre-existed the 
Marine Paint programme. Through its close coopera-
tion with the programme, the company has been able 
to develop further. It has benefited from support from 
the University of Gothenburg holding company and 
the University’s Research and Innovation Service. The 
Final Report from I-Tech stressed the importance of 
these facilities, as well as the role of Mistra:

 ▼ ‘The interface between science and enterprise can 
easily become a minefield of misunderstandings 
and preconceptions, and this has often prevented 
transfer of scientific knowledge to commercial 
products. Having the integration and the capacity 
to act in both arenas, organisations like Mistra and 
GU Holding are as important as any scientific dis-
covery or innovation. Providing long-term funding 
and commercial expertise has made it possible to 
facilitate the transformation of scientific findings 
into viable commercial solutions.’

The final report also emphasised that, besides the inno-
vations and accumulation of knowledge, the approach 
to working as a team — including the crucial manage-
ment of the interface between the researchers and the 
commercial world — would have lasting effects among 
the members and also, it was hoped, in their organisa-
tions.

The final report also stated that a start-up compa-
ny, MBRiG, had been established and that its aim was 
to continue the research and make the concepts avail-
able for commercial use. But despite this involvement 
in business development, the Marine Paint programme 
was said not to have assimilated methodological solu-
tions that are close to the market.

29.5 Mode of organisation 
and operation
The respondents had no connections with other pro-
grammes financed by Mistra.

29.5.1 Programme management

The programme board members were somewhat nega-
tive in their comments on the programme management 
and organisation. Some comments showed that this 
may be related to different opinions concerning the 
focus of the programme and that there was too much 

emphasis, according to some of the participants, on re-
search activities:

 ▼ ‘It wasn’t the organisation model that was wrong. 
The problem was that the researchers neglected the 
decisions made by the executive committee in the 
second phase of the programme. I would call this 
“maintenance research”.’

 ▼ ‘The programme organisation was basically suita-
ble for addressing the antifouling problem, but it 
turned out poorly and there was a kind of cronyism 
that wasn’t especially professional.’

Another comment concludes that if the programme 
had been organised in a more traditional way, includ-
ing for example an internal application procedure for 
projects, the problems mentioned above might have 
been avoided.

Respondents also mentioned that another way of or-
ganising the programme would have created better op-
portunities for the future. They thought there was now 
a risk that most of the people working on antifouling-
related issues might resign when there was no more 
Mistra funding.

29.5.2 Mistra’s role

Long-term funding was said by the programme partic-
ipants to be important for the implementation of the 
programme. User involvement was described as anoth-
er key aspect of Mistra’s added value. Some of the re-
spondents asserted that the research would not have 
been performed without the Mistra funding.

Overall, the programme participants were satisfied 
with Mistra’s management of the programme. Howev-
er, one comment reveals their interest in carrying out 
proper financial reporting in order to manage the pro-
gramme:

 ▼ ‘The financial reporting of the programme was 
poor, although the Mistra representative tried to 
ensure correct reporting several times.’

29.5.3 Interdisciplinary work

The respondents representing the category of project 
participants were not entirely convinced that the inter-
disciplinary approach had been important for imple-
mentation of the programme. They confirmed, howev-
er, that the approach had boosted contacts among re-
searchers belonging to different disciplines and the 
development of new types of research question, and 
also that the researchers had used methods from other 
disciplines. In general terms, a common language and 
analytical framework and meeting places had been es-
tablished in the programme.
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29.5.4 User involvement

Strong ties with industry were observed. The final re-
port stated that, to ensure application of Marine Paint’s 
research results:

 ▼ ‘… Marine Paint developed an early partnership 
with I-Tech. I-Tech owns and manages the IP rights 
to medetomidine in marine coatings, and has also 
applied to register medetomidine as an active anti-
fouling ingredient under the EU’s Biocidal Products 
Directive (BPD). The level of commercial interest in 
the technology is considerable, and the company 
has recently signed a licence contract with a large 
stakeholder in the marine industry.’

User involvement was considered very important by 
programme managers, but the project participants 
were somewhat more negative. This may indicate that 
project participants’ involvement in contacts with the 
users was fairly limited.

Contacts with decision-makers in the public and pri-
vate sectors were observed and said to have contribut-
ed to research questions of a new type. A range of users 
are mentioned, such as the shipping industry, which 
decided what kind of undercoat would be used. The in-
teraction with this sector is reflected in the following 
comment from a user:

 ▼ ‘I represented the shipping industry in the pro-
gramme... and spent a lot of time on dissemination 
and feedback.’

29.6 Development and lessons learnt

Overall, the respondents were highly satisfied with 
the programme implementation. However, once again 
some respondents showed dissatisfaction with the 
focus of the programme, which was considered to have 
been too narrow and confined to a few methodological 
solutions. They would have liked to see greater inclu-
sion of the user perspective, as well as a broader focus:

 ▼ ‘The selection of the problem areas was completely 
accurate. But the politicisation that followed and 
the prioritisation are things I would rather forget.’

 ▼ ‘The programme should have had a more explicit 
commercial client. The use aspect should have been 
more important in the project I participated in.’

The participants’ recommendations to Mistra related 
to user involvement and mechanisms to balance the 
influence of participating researchers and commercial 
interests. One respondent stated that a clearer man-
date for the executive committee should have been de-
fined:

 ▼ ‘I am pleased with the research but there were seri-
ous shortcomings that resulted in problems over 
the last two years. The mandate of the executive 

committee was unclear. For instance, we had an in-
formation strategy that was very good and ap-
proved by the executive committee, but in reality 
the University’s Information Office launched press 
releases (and these were sometimes incorrect and 
critical of the programme). The researchers always 
attended the meetings of the executive committee 
and researchers were assigned to the committee in 
a non-transparent way. The result was that the re-
searchers constituted the majority and decisions 
on the budget, prioritisation etc. were made by the 
researchers and not the executive committee.’

Here, one suggestion was to let the industry be the cli-
ent and also cofund the programme in order to ensure 
greater influence.

Developing an informal dialogue between repre-
sentatives from Mistra and the programme manage-
ment was also recommended:

 ▼ ‘I think the informal dialogue between Mistra and 
the programme management and executive com-
mittee is crucial.’

A more explicit way of supporting, helping and trans-
ferring knowledge among programmes was wanted.

One suggestion was to hold a workshop before the 
start of the programme, to ensure that the participants 
understand process and behaviour and that the expec-
tations of the different participants are clarified. This 
would also be a means of finding out about the various 
participants’ commitment and ambition.

In addition, establishing a controller function to 
monitor financial issues is important and something 
that is needed from the start of the programme.

29.7 Concluding comments
In general terms, the programme reached its objec-
tives. A more environment-friendly antifouling prod-
uct is about to the launched in the market. Marine Paint 
has developed further results from MASTEC, the SSF-
funded project. If the funding for this project is added 
to the Marine Paint project, Swedish research funders 
have allocated over SEK 100 million to this research 
over the past 15 years. This shows that knowledge de-
velopment resulting in commercial products demands 
time and resources.

It is evident from the respondents’ comments that 
some participants were somewhat frustrated since, in 
their opinion, the focus of the programme was too nar-
row and might have hampered the development of the 
product. This objection may be related to a conflict of 
interest between industry and the world of research.
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30.1 General information

Programme 
Period

 ► 2004–2010 (two phases)

main contractor 
and Programme 
host

 ► BLG Programmet AB

Funding  
disbursed,  
seK million

Mistra 42.9m

 ► 2004–2007 20.9m

 ► 2007–2009 22.0m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► Umeå University 6.9m

 ► Chalmers University of 
Technology 4.4m

 ► Luleå University of 
Technology 3.8m

Research institute

 ► Innventia 6.1m

Programme 
director

 ► Rikard Gebart, ETC, Piteå,  
2004–2010

executive 
committee  
chair

 ► Måns Collin, former CEO of 
Nynäs Petroleum, 2004–2010

30.2 Main results and impact
In our view, Black Liquor Gasification’s main results 
and impact were that:

 ► The programme contributed to the establishment 
of the Swedish Gasification Centre (SFC), a national 
research programme with participation from nine 
universities, two institutes and 23 companies.

 ► Research has continued in the 7the FP project Bio-
DME, which has been identified as a “flagship” pro-
ject by the European Commission.

 ► Technology was developed, commercial products 
are about to be developed and the technology has 
been demonstrated and is ready for commerciali-
sation.

30.3 Background
Black Liquor Gasification was a highly focused pro-
gramme with the aim of developing a new method. 
Both private and public stakeholders were involved in 
funding. Three universities (Luleå University of Tech-
nology, Umeå University and Chalmers University of 
Technology) and two research institutes (Innventia in 
Stockholm and ETC in Piteå) took part. Another active 
participant in the programme was the Chemrec com-
pany. Four forestry and pulp companies (Smurfit Kappa 
Kraftliner, SCA Packaging, Södra Cell and Sveaskog) 
and three public stakeholders (the Swedish Energy 
Agency, Mistra and Norrbotten County Administrative 
Board) contributed funds and expertise. The pilot gasi-
fication establishment was financed by the Swedish En-
ergy Agency.

The second phase of the BLG II programme consist-
ed of four subprogrammes:

1. Experiments in a gasification reactor, with meas-
urement and chemical analysis of gas and smelt.

2. Applied process chemistry: studies of processes 
and products in high-temperature environments.

3. Process integration, with analysis of how the results 
will be applied in industrial pulp-mill processes.

4. Process modelling, with development of models to 
estimate the output of the gasification process.

30.3.1 What was the challenge?

Spent liquors (black liquor) from pulping contribute 
some 40 TWh per annum (p.a.) to the Swedish ener-
gy balance. Technology for energy and chemical re-
covery has been based on the Tomlinson recovery boil-
er, which combusts the biological matter in the black 
liquor and recycles the cooking chemicals in the pulp 
cycle, in a suitable form. The disadvantage of the re-
covery boiler is that its overall efficiency is relatively 
low and only a fraction of the thermal energy (approx. 
3 TWh p.a.) is converted to electrical power.

Pulp and paper mills also need process steam, which 
was then produced in the recovery boiler (approx. 
30 TWh p.a.). An alternative to this was black liquor 
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gasification at elevated pressure and high temperature. 
This technology has much greater overall efficiency 
and a potential to produce 60–70% more power than 
modern recovery boilers.

If all the pulp mills in Sweden were converted to 
black liquor gasification, power production would in-
crease by some 7 TWh p.a., boosting total production to 
some10 TWh p.a. Black liquor gasification may also be 
an alternative to power generation for use in producing 
transport fuels with existing technology. This option 
has the potential to contribute roughly 30% of Swe-
den’s total requirements for transport fuels. Regardless 
of which option is chosen, a large-scale change would 
be a major step towards sustainability, since black liq-
uor is a renewable fuel (wood from the forest).

The main reason why the pulp industry has not yet 
made the transition to black liquor gasification has 
been the fact that the long-term reliability and robust-
ness of the process have been unknown. Interaction be-
tween the gasification process and the complex pulp-
ing process is of particular interest to the pulp industry. 
Examples of issues are whether there is a risk in en-
richment of ‘non- process elements’ (NPE) or whether 
there is any need to redesign or modify other process 
equipment to accommodate the gasification process.

The BLG II programme had the following objectives: 
to ensure a process that could be implemented on a full 
scale; to understand how the process works, both sci-
entifically and in practice; and to define the various 
subprocesses and their workings. Gasification of black 
liquor was also to be placed in a context, as a part of the 
processing carried out in a pulp mill.

30.3.2 How was the programme 
to contribute to a solution?

The plan was for a complete gasifier unit that was under 
construction in the programme to undergo long-term 
testing in an associated project. Successful completion 
of this project would satisfy the pulp industry’s need 
for proof of robustness and long-term reliability. How-
ever, there were many other questions: about process 
scalability, chemical kinetics and integrating the pro-
cess with the pulping process. The Mistra programme 
was to address these issues and its main goals were 
to optimise the process, find the best material choic-
es and show how gasification could best be integrated 
with pulping.

30.3.3 Who was to benefit from the results?

The main beneficiaries of the programme were compa-
nies in the pulp industry that, through improved uti-
lisation of raw materials, might be able to achieve in-
creased profits. Equipment manufacturers were also 
expected to benefit from the programme through, for 
example, for instance, sale of licences and complete 

plants. Furthermore, utility companies would be able 
to use the programme results by signing contracts with 
pulp companies for green power and/or transport fuel 
production from black liquor. In a long-term perspec-
tive, it was thought that consumers too might benefit 
from the supply of green fuels and green electricity at 
attractive prices. Accordingly, the programme was ex-
pected to benefit society as a whole, thanks to reduced 
dependence on imported resources and a better envi-
ronment.

30.4 Results and impact 
related to Mistra’s purpose
All the activities planned were performed and the ob-
jectives were achieved. However, one comment re-
vealed that the programme developed as a process:

 ▼ ‘Money was allocated to where it was most needed. 
In the course of the programme, uninteresting pro-
jects were replaced with more interesting ones.’

The results stressed in the questionnaire responses in-
cluded technological development:

 ▼ ‘Development of an advanced sampling technology 
for processes that work under high pressure and 
temperatures.’

Respondents stated that the lack of a viable solution to 
material issues had hampered the commercial gasifica-
tion of black liquor. Commercial products were none-
theless said to be on the verge of being developed and 
technology had been demonstrated to be ready for 
commercialisation.

 ▼ ‘A commercially viable, fully developed technology 
for gasification of black liquor that can be licensed 
is needed — not just a “proof of principle” at a lab. 
Unfortunately, the current recession has hampered 
construction of the first demonstration facility 
planned, in Örnsköldsvik.’

Development of expertise and knowledge was also 
mentioned:

 ▼ ‘The creation of a sound scientific basis for an im-
portant new technology.’

 ▼ ‘Knowledge about material selection in different 
parts of the process.’

 ▼ ‘Process knowledge — learning the theory and 
gaining knowledge of the processes of gasification 
of black liquor.’

New R&D processes, as well as new research questions, 
were said to have been identified.

Regarding processes, respondents described 
the scope for integration with the existing process.  
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A critical mass was said to have been established in the 
research field. The technology had also been applied. 
This meant, for example, that it had been possible to 
verify data from the modelling, using sampling data 
from advanced technology:

 ▼ ‘The combination of continuous operation in the 
test facility, analysis of various types of important 
parameters and professional evaluation of results 
by different specialists ( four or five higher educa-
tion institutions participated)…’

Above all, the programme succeeded in demonstrating 
long-term robust operation of black liquor gasification.

 ▼ ‘Development in Sweden of energy processes based 
on high-temperature processing of biomass has 
been achieved at the Swedish Gasification Centre. 
This represents international verification that the 
new technology is working according to the plans 
and models, and this has been demonstrated to the 
users, the forest industry.’

30.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

In their comments, respondents stated that the pro-
gramme concerned a ‘good living environment’ mainly 
in the sense that its objective had been to replace fossil 
with renewable fuels. It is believed that this technolog-
ical development can contribute to a fossil-independ-
ent transport system and reduce emissions from heavy 
traffic.

The programme contributed primarily to the na-
tional environmental objectives of Reduced Climate Im-
pact and Clean Air. Some respondents also mentioned 
Natural Acidification Only, A Non-Toxic Environment, 
Zero Eutrophication, A Protective Ozone Layer, Good-
Quality Groundwater and A Good Built Environment.

30.4.2 Development of strong research envi-
ronments of the highest international class

The programme entailed development of existing re-
search environments.

In addition, the programme involved production of 
knowledge about black liquor gasification. The final re-
port stated that:

 ▼ ‘The programme has provided us with enhanced 
knowledge that enables us to understand the tech-
nology and its chemical foundations better. At the 
same time, in the course of the programme we en-
countered new challenges that have raised new 
questions. There are always more issues to explore. 
And that is the very aim of research — to get a bit 
further in development and discover that there is 
another bend in the road ahead.’

The programme also resulted in several PhD and other 
theses and articles of high scientific quality.

The respondents also stated that several new re-
search projects were based on the programme results. 
These are being funded by the Swedish Energy Agen-
cy, the EU’s Seventh Framework Programme and some 
companies.

Education and courses have been influenced by the 
programme. The Department of Chemical Engineer-
ing and Geosciences at Luleå University of Technolo-
gy (LTU) has, for example, developed a Master’s course 
in engineering oriented towards biorefining, partly in-
spired by the Mistra-funded research. The content 
of the main courses for the energy technology pro-
gramme in Umeå, too, has been influenced by research 
in the BLG programme.

The programme also yielded a non-commercial 
spin-off in the form of the Swedish Gasification Centre 
(Svenskt förgasningscentrum, SFC) at LTU:

 ▼ ‘The programme contributed strongly to the crea-
tion of the northern third of SFC [the Swedish Gasi-
fication Centre], funded by the Swedish Energy 
Agency, the universities and industry.’

30.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

Respondents stated that patents had been registered 
by companies belonging to the consortium, but it is dif-
ficult to estimate how many of these may be connect-
ed with the programme. The substance BioDME (bio-
dimethyl ether) has also been registered:

 ▼ ‘In one of the follow-up projects, BioDME, Chemrec 
has registered BioDME as a chemical under the EU 
REACH directive.’

Within the programme, demonstrators were also de-
veloped. Examples are Chemrec’s gasification estab-
lishment, already in existence at ETC in Piteå when the 
programme started, and the above- mentioned sub-
stance BioDME:

 ▼ ‘After the programme the black liquor gasifier in 
Piteå was supplemented by a complete process for 
fuel production (BioDME) and 10 trucks are used in 
commercial operation with the new fuel.’

No new commercial spin-off companies were started, 
but the companies (such as Chemrec) involved in the 
programme have developed.

Specific products and processes were also developed 
on the basis of the programme results. These include 
ordinary and pressurised black liquor gasification, Bi-
oDME, biomethanol and a new DME (dimethyl ether) 
process.
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30.5 Mode of organisation 
and operation
Participants in the programme had connections with 
the Ecocyclic Pulp Mill (KAM) programme.

30.5.1 Programme management

Respondents at management level agreed that the or-
ganisation of a Mistra programme helps to ensure its 
successful implementation of the programme. Pro-
gramme participants, on the other hand, approved 
somewhat less of the organisational contribution.

30.5.2 Mistra’s role

In the first phase, the scientific evaluation concluded 
that the programme was of great importance for Swe-
den. The main patent was Swedish, and large-scale 
commercialisation was expected to create business 
opportunities for Swedish industry. If implementation 
succeeded, a greater impact in production of electricity 
and liquid fuel was foreseen. Strong contacts between 
academia and industry were also stressed. The organ-
isational structure was considered complicated and 
needed reviewing. Strong coordination was necessary 
for synergies to be achieved.

The user evaluation asked whether the Knowledge 
Foundation or the Swedish Energy Agency (STEM) 
would be able to fund a subproject. A wish for coopera-
tion, with R&D collaboration in the materials area, was 
expressed. To facilitate a focused organisation and mo-
bilisation, the addition of a smaller steering group with 
a reference group was also recommended. The Mistra 
Board approved the programme proposal on condi-
tion that funding was provided by the Swedish Energy 
Agency and from Chemrec.

Before the second phase, the scientific evaluation 
concluded that upscaling Chemrec’s work was feasi-
ble. Most of the objectives and deliverables had been 
achieved during the first phase. An explicit division of 
responsibilities among subproject managers and basis 
for cooperation had been developed. The second phase 
was considered well organised and structured in order 
to benefit from the first development plant (DP1) near 
Piteå.

The user evaluation stated that industrial relevance 
had increased. Greater interest in biorefining was also 
evident, and higher oil and electricity prices meant that 
synthesis gas was a viable substitute for both. A delay 
in the programme due to the delayed start of DP1 was 
noted. The importance of encouraging industrial fund-
ing in later stages of the programme, i.e. after DP2, was 
also emphasised. The Mistra Board decided to fund a 
second and final phase on condition that the Swedish 
Energy Agency also provided funds and that Chemrec, 

too, made a financial contribution to the operation and 
experimental activities. Focusing on the elements that 
were close to a commercial breakthrough was also rec-
ommended.

The overall impression is that the respondents were 
satisfied with Mistra’s management of the programme. 
It was, for example, mentioned that Mistra’s contact 
person had been actively involved in some parts of the 
management, which meant that suboptimal results 
were eliminated. Otherwise, the goal was said to have 
been clear, but detailed management was limited:

 ▼ ‘I think the scope has been close to optimal. Enough 
management regarding relevant issues and no in-
terference in the scientific prioritisation.’

One of the respondents also stated that Mistra was the 
funder that carried out the most thorough evaluation 
both before and during the programme. Another com-
ment was:

 ▼ ‘Mistra wasn’t the largest funder of the programme 
but it was to a high degree Mistra’s management 
model and involvement in the work organisation 
that made the programme take off.’

The international nature of the evaluation procedure 
was also appreciated.

Long-term funding was considered highly impor-
tant for the implementation of the programme. To 
some extent, some of the research would have been 
performed without the Mistra funding:

 ▼ ‘Some parts of the programme would probably 
have been implemented without Mistra’s support 
but it is also likely that some of the cofunders would 
not have participated in the programme if it had 
not been for Mistra’s participation.’

The fact that Mistra helped to ensure inclusion of a 
specific professional person in the executive commit-
tee was also mentioned.

30.5.3 Interdisciplinary work

The interdisciplinary work was considered essential 
to the programme’s implementation, and responses 
were positive towards the interdisciplinary approach. 
It involved increased contacts among researchers from 
different disciplines, as well as between practically and 
theoretically oriented researchers.

30.5.4 User involvement

The respondents were also positive towards user in-
volvement, which was said to have entailed more con-
tact between researchers and decision-makers in the 
private and public sectors. The most important users 
of the programme were the forest, automotive and 
power industries. One comment described cooperation 
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between academia and industry as good. Another stat-
ed that the programme involved exchange among dif-
ferent stakeholders. One respondent stressed that the 
programme might have benefited from being managed 
by the technology developers.

A report on the programme closely connected the 
importance of user involvement with success in com-
mercialising the technology:

 ▼ ‘In all the work, we’ve had application as a driving 
force and the underlying objective. The hope 
throughout has been for our research to help elimi-
nate potential technical and theoretical obstacles, 
thereby reducing the technical risks connected with 
commercialisation of the technology.’

30.6 Development 
and lessons learnt
30.6.1 Participants’ overall  
satisfaction with the programme

Most of the respondents agreed that the programme 
had been highly successful. One of the respondents 
mentioned that the programme gathered several re-
search groups in a well-focused programme. Howev-
er, one respondent thought the programme could have 
been better if the focus had been on research. Some 
contradiction regarding focus is thus evident.

30.6.2 Lessons learnt and  
recommendations to Mistra

The recommendations made to Mistra were related to 
Mistra’s principles for selecting what to support: here, 
it was stressed that Mistra should venture to take re-
search risks. The opinion was expressed that, as a re-
search funder, Mistra should also have had the courage 
to cross traditional boundaries, and that there are too 

few such funders in Sweden. Long-term funding of rele-
vant scope was also said to be something Mistra should 
continue to provide. It would be better, it was thought, 
if Mistra communicated directly with researchers and 
not only with administrative staff.

30.7 Concluding comments
The black liquor gasification programme was success-
ful in developing and testing technology, and this tech-
nology is now about to be commercialised.

Above all, the programme succeeded in engaging in-
dustry in development work — a precondition for con-
tinued product development.

The comments reveal that there may have been ten-
sion in the programme regarding its focus. However, 
tensions appear to have been resolved and they there-
fore did not substantially impede development in the 
programme.
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31.1 General information

Programme 
Period

 ► 2004–2011 (two phases)

main contractor 
and Programme 
host

 ► IVL Swedish Environmental 
Research Institute

Funding  
disbursed,  
seK million

Mistra 107.3m

 ► 2004–2006 43.0m

 ► 2007–2010 64.3m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► Linköping University 18.1m

 ► University of 
Gothenburg 15.8m

 ► Uppsala University 5.7m

 ► Stockholm University 0.6m

Research institutes

 ► Centre for International 
Climate and Environ-
mental Research in  
Norway (Cicero) 13.3m

 ► Resources For the 
Future in USA (RFF) 13.2m

 ► Stockholm Environment 
Institute (SEI) 5.8m

 ► The Energy and 
Resources Institute in 
India (TERI) 3.4m

Programme 
director

 ► Deborah Cornland, 2004–2007

 ► Peringe Grennfelt, IVL,  
2007–2011

executive 
committee  
chair

 ► Anders Turesson, Chief 
Negotiator UNFCCC, 
Environment Ministry,  
2004–2006

 ► Lars-Erik Liljelund, climate ad-
viser to the Government Offices, 
2007–2010

 ► Inge Horkeby, Director of 
Environmental Affairs, Volvo, 
2010–2011

31.2 Main results and impacts
The main results and impact from the programme are 
its contributions to global climate policy:

 ► Analysis of the important role of auctioning princi-
ples (work that was important in guiding a change 
in EU policy) in the European Union Emissions 
Trading Scheme (EU ETS).

 ► An understanding of cost management, including 
a price floor (this directly influenced the design of 
policies in North America, including the Region-
al Greenhouse Gas Initiative [RGGI], the American 
Clean Energy and Security Act of 2009 [the Wax-
man-Markey Bill] and California’s Cap and Trade 
Program, for which CLIPORE deserves credit).

 ► An understanding of the role of different parties in 
the UNFCCC negotiation process.

 ► Building and enhancing Swedish research expertise 
and reputation in the field of climate research.

31.3 Background
Mistra’s Climate Policy Research Programme, CLI-
PORE, was the outcome of a call for proposals (a Mis-
tra initiative for research on policy processes and so-
cial change in response to global climate change). 
This call was based on work carried out by the discus-
sion group, as well as a prestudy. Several programme 
proposals were submitted and CLIPORE was created 

31 Mistra’s Climate Policy Research 
Programme (CLIPORE)*

* This is one of the programmes, which have been investigated further 
in this evaluation.
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through a merger of two proposals. Taking part were 
some 70 researchers from IVL Swedish Environmen-
tal Research Institute, the University of Gothenburg, 
Linköping University, the Stockholm Environment In-
stitute (SEI), Stockholm University and Uppsala Uni-
versity in Sweden, the Centre for International Climate 
and Environmental Research (CICERO) in Norway, Re-
sources For the Future (RFF) in the USA and The Ener-
gy and Resources Institute (TERI) in India.

31.3.1 What was the challenge?

The point of departure was that the world’s countries 
must agree on how to regulate global GHG emissions 
and support climate adaptation and technology trans-
fer to developing countries in order to successfully mit-
igate the effects of climate change. Another important 
issue in climate policy is the design of an effective inter-
national control system.

CLIPORE sought to support international work on 
the United Nations Framework Convention on Climate 
Change (UNFCCC) and in the EU. For agreements and 
solutions to be accepted and succeed, there is a need 
for research on framework design, and for knowledge 
of the situation in various countries and of how the in-
ternational control system, such as emissions trading, 
can be developed.

31.3.2 How was the programme 
to contribute to a solution?

Consequently, the CLIPORE programme aimed to pro-
vide better knowledge of decision-making processes 
in international climate negotiations, working closely 
with policymakers and other stakeholders in the area 
of climate policy.

Issues in focus were economic control systems, the 
climate policy framework and the framework for co-
operation between industry and developing countries 
concerning technology transfer and support for adap-
tation. Another objective of the programme was to en-
hance social science research capacity to contribute to 
this policy area.

31.3.3 Who was to benefit from the results?

The programme focused on a broad group of users, such 
as the Swedish Climate Delegation and international cli-
mate negotiators; decision-makers at national, Europe-
an and global level; the business sector; environmental 
organisations; and other scientists in the field.

31.4 Results and impact 
related to Mistra’s purpose
Mistra’s Board approved the programme on condition 
that some additional tasks, which were not included in 
the original programme proposals, were added to the 

programme plan. These conditions and the process of 
combining two programme proposals meant that the 
start of the programme was perceived as turbulent 
and caused some frustration among programme par-
ticipants. Extending the number of participants en-
tailed, for example, budget reallocations. Ideas were 
proposed, moreover, that were not completed and also 
proved not to be viable, to be inadequately funded or 
to face logistical problems. However, the respondents 
stated that most of the activities planned were carried 
out and that objectives were achieved to a large extent. 
Altogether, the programme participants saw the pro-
gramme as having been highly successful.

The main programme results were perceived as 
being primarily of three types:

1. Contact and cooperation between Swedish and 
international researchers, which enriched and 
improved Swedish research. Swedish researchers 
stressed that CLIPORE had enabled greater exper-
tise to be gained and a platform for research to be 
established in the field of climate policy research 
in Sweden. The programme involved development 
of cooperation between science and social science 
disciplines. New research areas, methods and envi-
ronments were also identified.

 ▼ ‘These collaborations are important and will have 
a broad range of future impacts, which would not 
have been realised in the absence of the 
programme.’

2. Input to the international climate political dia-
logue. Numerous seminars to present current re-
search and invite discussion were held in Brussels, 
Washington and New Delhi with politicians, public 
agencies and businesses. Various users have shown 
a keen interest in the results of the programme, 
and explained that this is because the researchers 
worked closely with decision-makers, negotiators 
and other stakeholders, and succeeded in focus-
ing on key knowledge that climate policy requires. 
However, one questionnaire respondent comment-
ed that the relationship between science and policy 
was problematic:

 ▼ ‘The insight that the relationship between science 
and politics in the climate field is a very sensitive 
issue — so sensitive as to rule out research on it in 
a Mistra programme.’

3. Scientific documentation. According to the pro-
gramme documents, more than 200 academic arti-
cles were published during the programme period. 
The research covered such topics as market-based 
mechanisms, drivers of developing countries’ cli-
mate efforts, decision-making processes in inter-
national climate negotiations etc. The programme 
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has also yielded findings about the distorting ef-
fects of companies receiving emission rights free 
of charge in the EU trading system. This has in-
volved a better understanding of how politicians 
in India and elsewhere are trying to balance emis-
sion reductions and economic development while 
the country concerned suffers from heavy impacts 
of climate change. How climate negotiations can be 
more effective has been demonstrated.

The following programme results were stressed by the 
questionnaire respondents:

 ► Profound impacts in the way we think about regu-
lations for electric power plants in the US.

 ► Design of markets for carbon trading and specifically 
programme features that are part of policy. Foremost 
among these are issues pertaining to the design of 
auctions for allowances and cost management.

 ► Cost containment in climate policy and flexible regu-
lations to promote Carbon Capture and Storage (CCS).

 ► Development of the research field of internation-
al climate policy, with a particular emphasis on the 
role of non-governmental organisations (NGOs). 
The results have been important for the review of 
the work of UNFCCC.

 ► The implications of using market-based climate-
policy instruments.

 ► Work on market-based mechanisms, particularly 
their role in promoting sustainable development.

 ► Equity issues in global climate change negotiations.

 ► Development of a strong network of likeminded in-
stitutions working on similar issues, which has en-
abled various institutions spread across different 
continents to interact, share their perspectives and 
research, and evolve new areas of research.

 ► Collaboration and building of expertise in the de-
veloping countries.

It seems to be clear that the programme findings are 
used and appreciated by policymakers at various lev-
els, from national to international. For example, they 
have been included in negotiations in the United Na-
tions Framework Convention on Climate Change and in 
EU work to design the Emissions Trading Scheme and 
other policy instruments.

The CLIPORE programme has also contributed to 
a better understanding of how various policy instru-
ments work to achieve a more sustainable society. An-
other important contribution has been to show the in-
fluence of non-governmental stakeholders and how 
they may be integrated in the negotiation process. One 
user reflected that:

 ▼ ‘The programme has certainly supported climate 
change negotiations and EU climate change policy 
formulation (without being responsible for a single 
piece of legislation).’

The results of the programme also had an impact on the 
design of the trading programme in the Northeast and 
Mid-Atlantic United States (the Regional Greenhouse 
Gas Initiative, RGGI). A similar design has been used 
in the programme that began in California in January 
2013. American researchers from CLIPORE involved in 
the Californian programme stated that:

 ▼ ‘We carried out work on climate policy design that 
has been influential in the US states and in the ETS 
[the EU Emissions Trading System]. The results of 
our work on flexible policies to promote CCS played 
a role in comments to the US EPA on its new source 
performance standards for CO2.’

Several of the researchers participating in CLIPORE are 
now sought-after speakers, panel participants etc. in 
events at international level. The fact that Swedish re-
search in climate policy has developed with CLIPORE’s 
help has also meant that Swedish researchers have re-
ceived more attention.

The design of the CLIPORE programme, and more 
specifically the user involvement in it, supported the 
emergence of a dialogue between negotiators and in-
dustry. Respondents gave examples of dialogues in 
Sweden, EU and the US.

From a Swedish perspective, CLIPORE also enabled 
Swedish climate research in social science to develop 
at various universities. This progress would not have 
been possible without the long-term funding provided 
by Mistra. Swedish researchers in this research profile 
are attractive in various contexts.

Work conducted in the programme remains highly 
relevant, although it should be pointed out that CLI-
PORE ended only in 2011. It has, for example, left its 
mark on the international debate, with reference to 
CLIPORE’s proposal for an alternative focus in climate 
negotiations after the first commitment period of the 
Kyoto Protocol (2008–12).

31.4.1 Good living environment and finding 
solutions to important environmental problems 
and a sustainable development of society

The questionnaire respondents showed that the pro-
gramme had adopted fairly broad definitions of a ‘good 
living environment’. Most of them refer to climate as a 
fundamental factor affecting the whole of society, eco-
nomic growth, human health etc. and, as such, implic-
itly bound up with a good living environment. Some ex-
amples among the answers are:

 ▼ ‘A stable climate is essential to maintaining a 
healthy environment. Climate change has had, and 

180 • Mistra prograMMe report: MIStra’S clIMate PolIcy reSearch PrograMMe (clIPore)



will increasingly have, an adverse impact in terms 
of many environmental issues that are central to, 
and will substantially affect, the habitat.’

 ▼ ‘Prerequisites for global sustainable development.’

 ▼ ‘By working on climate mitigation, adaptation and 
policy, the programme promotes environmental 
protection and thus our health and well-being on 
the planet.’

 ▼ ‘Some of the ideas that emerged from the research 
have been widely acknowledged in the global dis-
course on climate policy, for example in connection 
with global development rights and use of market-
based approaches to build North–South coopera-
tion to address climate change.’

 ▼ ‘The CLIPORE programme conducted rigorous re-
search that directly helps us to develop and im-
prove climate policy in its many different dimen-
sions. This, especially in the long run, has consid-
erable potential to contribute towards achieving a 
good living environment.’

It was also stressed that the objectives of the pro-
gramme were not to contribute to or achieve a good 
living environment. Work on climate change is aimed, 
rather, at limiting the deterioration of the living envi-
ronment.

Respondents viewed the programme as positive in 
various aspects, primarily in a global context. However, 
its premium has been greater (if still marginal) from a 
Swedish perspective, since it has contributed to Swed-
ish environmental-policy negotiators’ decision-mak-
ing skills and provided scope for a platform for more 
profound discussion.

Furthermore, demonstrating how emissions may 
be cost-effectively reduced may lead to a decrease in 
greenhouse gas (GHG) emissions:

 ▼ ‘Some of the ideas that emerged from the research 
have been widely acknowledged in the global dis-
course on climate regime. Examples are global de-
velopment rights and the use of market-based ap-
proaches to build North–South cooperation for ad-
dressing climate change.’

CLIPORE sought to find solutions to important envi-
ronmental problems and foster sustainable develop-
ment of society. This included its contribution to ful-
filling some of Sweden’s environmental objectives. 
However, rather than itself bringing about hands-on 
solutions, the programme made a positive contribu-
tion to the international dialogue on policy measures 
to reduce GHG emissions. Among the national envi-
ronmental objectives, CLIPORE has contributed most 
to Reduced Climate Impact, Clean Air and Sustainable 
Forests. As one of the respondents expressed it:

 ▼ ‘The programme focused on climate policy, which 
essentially aims to improve the human environ-
ment and address issues related to emission reduc-
tion, including management of forests as sinks.’

Another respondent stated that if a reduced climate 
impact were achieved it would influence all the envi-
ronmental objectives.

31.4.2 Development of strong research envi-
ronments of the highest international class

CLIPORE convened eight research groups, over 70 re-
searchers, distributed over three continents and four 
countries. The questionnaire responses indicate that 
the programme mainly supported the development of 
existing research environments.

As in most research projects, the programme con-
tributed to knowledge development. There also seems 
to have been dissemination of CLIPORE’s results to 
other groups of researchers who have requested and 
used them. In total, more than 200 academic articles 
were published on the topics of adaptation, the Emis-
sion Trading System (ETS), economic instruments out-
side the ETS, governance and technology policy.

All these articles are collected at CLIPORE’s web-
site23, and the interviewees highlighted the special 
issue of Ambio based on articles developed from the 
research results:

 ▼ ‘The quality of output is evident from the number 
of peer-reviewed publications and policy briefs on 
issues relevant to climate-policy debates. Since the 
publication timeline also depends on how different 
journals conduct peer review, the programme plan 
was essentially only aspirational.’

Researchers pointed to the fact that several articles 
are now beginning to be cited. They stated that many 
researchers belonging to the field of climate research 
as well as policymakers had heard about the CLIPORE 
programme, which might entail a broad impact in the 
years to come:

 ▼ ‘Numerous scientific publications and conference 
presentations. The recommendations pertain to 
the provision of technical assistance to state gov-
ernments in the US and to federal agencies, as well 
as meetings with the EC in Brussels. In the private 
sector we provided many briefings to help engage 
companies in climate policy dialogue.’

No new research environment has developed due to the 
programme. However, as mentioned above, the pro-
gramme has developed existing research environments 
and strengthened Swedish climate policy research in a 
way that would most likely not have taken place with-
out the Mistra programme.

23 http://www.clipore.org/, accessed on 3 December 2012.
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 ▼ ‘Many of us who are participating in the pro-
gramme are grateful for all we learnt from one an-
other and for the fact that we’ve been able to con-
tinue working together, some of us at least, in 
smaller groupings.’

The above quotation is substantiated by the fact that a 
number of associated research programmes and small-
er projects were launched in connection with CLIPORE. 
Funders of these projects include governmental agen-
cies, such as the Swedish Energy Agency, as well as re-
search foundations such as the Swedish Research Coun-
cil and the Swedish Research Council for Environment, 
Agricultural Sciences and Spatial Planning (Formas). 
In many cases, funding and initial ideas from CLIPORE 
leveraged the participation of other groups.

There were also discussions about applying for a 
third phase of the programme, but Mistra indicated 
that no such proposal would be approved. Instead, a 
subgroup within the programme decided to develop a 
programme proposal oriented towards some aspects 
of climate policy. This proposal was approved and gave 
rise to the Mistra Indigo programme. Funders of other 
research project outside Sweden are the Institute of 
Global Environment and Society (IGES), UNFCCC, the 
World Resources Institute (WRI) and the Royal Norwe-
gian Embassy in India. Respondents commented:

 ▼ ‘CLIPORE was a large programme and had several 
WPs [‘work packages’]. The offshoots are more from 
the various components of what was already there 
in Mistra. So maybe a number of small projects 
were initiated.’

 ▼ ‘CLIPORE created a very valuable network, which is 
of great benefit for my work. I have carried on col-
laborating with several of the participants since 
the programme ended.’

CLIPORE also influenced the content of education 
and courses in Sweden, India and the US. The ‘Climate 
Science and Policy’ course in the International ‘Sci-
ence in Sustainable Development’ Master’s degree at 
Linköping University and four Master’s projects at the 
Nicholas School of the Environment at Duke University, 
for example, are related to the research conducted in 
CLIPORE. Although no particular course has been de-
signed as such, CLIPORE informed the content in ca-
pacity building programmes undertaken by TERI.

Several different types of non-commercial spin-offs 
may be related to the programme. Some examples are:

 ► The Centre for Climate Science and Policy Research 
(CSPR) at Linköping University. This Centre per-
forms multidisciplinary research related to climate 
science and policy research. It was inaugurated 
in the same year as CLIPORE began. Researchers 
thought they would never have been able to build a 

strong and reputable research environment with-
out the research conducted in CLIPORE:

 ▼ ‘Its initiation gained credibility from its associa-
tion with CLIPORE.’

 ► The PowerOptInvest Utility Investment Decision 
Model is a model that determines the least-cost 
investment and operating strategies for electric 
power generation facilities. The Utility Investment 
Data Tool is a software program used to enter data 
into PowerOptInvest. It is publicly accessible and 
CLIPORE research contributed to the development 
of this web- adapted tool. The beta version of Pow-
erOptInvest has helped US regulators to make bet-
ter decisions about capital investments in the elec-
tricity industry, and also helped to decarbonise the 
power generation sector. Non-governmental or-
ganisations (NGOs) can use the model to scrutinise 
investment proposals presented by electric utilities 
to comply with environmental rules.

 ► The RFF’s Centre for Climate and Electricity Policy 
(CCEP) conducts research and analysis designed to 
inform the development of domestic and interna-
tional climate mitigation, adaptation, and electric-
ity policies. CCEP researchers respond to requests 
for research, analysis, and briefings from policy-
makers and stakeholders in the United States and 
abroad.

 ► Various researchers’ networks for further collabo-
ration. For example, cooperation initiated during 
the writing of the CLIPORE programme proposal 
contributed to the setting-up of the Centre for Sci-
ence and Technology Policy Research at Colorado 
University and the International Center for Creep-
ing Environmental Problems at Lanzhou University 
in China.

 ► An Adaptation Atlas was also mentioned as a con-
crete product developed by CLIPORE researchers.

A clear majority of the participants gave affirmative 
replies to the question of whether participating in the 
programme had directly benefited their careers. Many 
researchers testified to how creating new contacts and 
collaborations outside the programme were useful and 
enriching. Some participants even drew the conclusion 
that their exposure due to CLIPORE had been funda-
mental to their current academic position. The impor-
tance of being part of the programme is reflected in the 
following comment:

 ▼ ‘In my PhD I’m trying to bring together political 
philosophy, institutional economics, social choice 
theory and global regime formation, which 
wouldn’t have been possible without the exposure I 
got from being part of the programme. My PhD 
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wasn’t supported by the programme. Most of my 
peer-reviewed publications to date were project 
deliverables.’

Moreover, the long-term funding created a research 
climate where academic risks could be taken:

 ▼ ‘The long-term nature of the funding provided an 
environment in which I could take academic risks 
and take on big ideas.’

31.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

Apart from a consultancy service for internation-
al NGOs and negotiating secretariats, no commercial 
spin-offs were established as a result of CLIPORE. The 
consultancy services serving NGOs and negotiation 
secretariats operate as a research outreach, but they 
are not commercial in its traditional sense. However, 
enhancing research skills and international reputation 
is of importance for Sweden’s future competitiveness, 
and CLIPORE indeed seems to have accomplished this.

31.5 Mode of organisation 
and operation
Some of the participants in the CLIPORE programme in-
dicated that they had been involved in some way or an-
other in the following completed Mistra programmes: 
Mountain Mistra, Idea Support, Urban Water and the 
Water Management Research Programme (VASTRA). 
Some researchers, board members and stakeholders 
are also participating in ongoing Mistra programmes, 
such as Entwined, Mistra Indigo and Mistra Urban Fu-
tures.

31.5.1 Programme management

The programme had a somewhat troubled start. The 
first phase was perceived as very ‘turbulent’. Some re-
spondents were of the distinct opinion that the initial 
programme director had no connection or only a weak 
connection to the research:

 ▼ ‘…an outside person to manage the programme, 
who had no connection to the research or research-
ers and did not understand or endorse the intellec-
tual orientation of the original proposal, caused 
some problems.’

As mentioned above, new projects and groups were 
also added to the programme in the initial phase. This 
involved:

 ▼ ‘broadening that eroded the cohesion of the pro-
gramme to some degree.’

Among the participants and the board members, some 
also held the opinion that administrative costs were 
boosted by the complicated process of initiation and 
become a burden on the programme.

After the first phase, the programme was revised 
and it was uncertain whether it would be extended into 
a second phase, since the different parts and subpro-
grammes did not fit together well. However, a new pro-
gramme director was then recruited: a person who had 
previously headed another Mistra programme and also 
worked for the main contractor. A remark by one inter-
viewee stressed that it was advantageous that the pro-
gramme director came from the organisation that was 
the main contractor because this experience conferred 
familiarity with routines, communication, the financial 
system etc.

Members of the executive committee had varying 
opinions about whether the organisation of the Mis-
tra programme, including a main contractor as host 
and a programme manager, had been valuable for the 
programme implementation. Many of the participants 
thought it had promoted the implementation, but just 
as many perceived it as not helpful at all. These differ-
ing opinions were also expressed by the participating 
researchers.

31.5.2 Mistra’s role

As mentioned above, two programme proposals were 
more or less forced together by Mistra to form a pro-
gramme. This turned out to be fairly unfortunate. As 
one of the interviewees put it:

 ▼ ‘Mistra picked food from a buffet and tried to make 
a new dish out of it.’

The subprogrammes did not fit together; the pro-
gramme director had a difficult task with the exacting 
preconditions that were added to the programme; and 
participants felt that the programme should have been 
more focused. After the first phase, halfway through 
the programme, evaluations was conducted. Some par-
ticipants agreed that:

 ▼ ‘Evaluation of scientific results came far too soon.’

Receiving signals that the programme was not pro-
gressing in the right direction, Mistra interfered in 
the programme management. After replacing the pro-
gramme director and revising the programme pro-
posal, the Mistra Board decided to approve funding 
for the second phase. This change delayed the syn-
thesis work somewhat, but the general opinion of the 
participants and members of the executive board was 
that the programme implementation improved in the 
second phase and, on the whole, succeeded in fulfill-
ing the programme objectives. Nevertheless, one of the 
interviewees concluded that the CLIPORE programme 
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would probably have been better off if the original pro-
gramme proposals had been implemented separately.

Regarding Mistra’s strengths compared with other 
research funders of strategic environmental research, 
the respondents pointed to several factors. The time 
span of the funding was thought to be significant:

 ▼ ‘Sustained funding is important for research that 
takes time to conduct.’

It was also pointed out that not many funders sup-
port research projects on such a large scale. Respond-
ents and interviewees also stressed such factors as the 
scope of funding and the requirements of an interdis-
ciplinary approach and user involvement. Others, how-
ever, thought these two requirements meant that long-
term funding was necessary since research conditions 
are becoming more complex:

 ▼ ‘There are not many funding programmes that 
support research projects on such a scale. I’m not 
aware of any programme other than Mistra’s that 
promotes such wide-ranging multidisciplinary 
research.’

Given the climate issues and the problem-solving focus 
at that time, some respondents found it likely that the 
research would, at least to some degree, have been 
accomplished without the Mistra funding; but they 
thought it would have been very different and less in-
fluential. However, the majority of the respondents 
and interviewees stated emphatically that the research 
would not have been performed without Mistra’s sup-
port.

31.5.3 Interdisciplinary work

The majority of the respondents considered that the 
work had been interdisciplinary. Specifically, the inter-
disciplinary approach meant that methods of other dis-
ciplines have been applied and new types of research 
question had been developed.

Being geographically dispersed affected the scope 
for joint meeting places within the programme. In the 
second phase, weekly phone conferences and the CLI-
PORE Week were introduced. Overall, the researchers 
were satisfied and answered in the affirmative to these 
questions. The question about whether a common an-
alytical framework had emerged was the one with the 
least positive responses. The various work packages 
were not connected, and this impeded development of 
a common analytical framework:

 ▼ ‘Broadly, the disciplines that contributed to the 
programme fell into the category of social sciences 
(economics, political science), and in some cases 
different work packages were not connected. So it 
wasn’t possible to develop a common analytical 
framework. However, within the work packages 

researchers were able to get closer in their way of 
looking at the various problems of climate policy.’

The interviews showed the participating researchers’ 
strong will to cooperate across, and interest in cross-
ing, disciplinary boundaries. The programme was per-
ceived to have developed contacts among researchers 
belonging to different disciplines, and above among so-
cial science researchers:

 ▼ ‘Of all the programme’s achievements, this was one 
of the biggest. It fuelled scientific growth and col-
laboration across disciplines and among 
institutes.’

 ▼ ‘Since the project included researchers from differ-
ent countries and disciplines, it certainly broad-
ened the scope and methods of research and collab-
oration. The programme focused more on provid-
ing solutions, so its emphasis was more on applying 
the results of previous theoretical research. Al-
though many researchers in the programme were 
strongly oriented towards theoretical research and 
benefited from the research, I’m not aware of any 
significant theoretical breakthrough being deliv-
ered. But, again, this was the limitation of the way 
the programme was designed. It did not place 
enough emphasis on theoretical research. This was 
felt strongly by the team; so the proposal for a third 
phase had a considerable leaning towards theory.’

31.5.4 User involvement

Long-term funding was perceived as important for the 
stakeholder contacts. The most important users in 
CLIPORE were national and international policymak-
ers and decision-makers responsible for creating pol-
icy instruments. CLIPORE had extensive interaction 
with users, especially well- developed contacts with 
decision-makers in the public sector. Involvement of 
users and stakeholders was perceived as necessary by 
most participants in CLIPORE, since it enabled them 
to approach the research questions of the programme 
and contributed to the development of new types of re-
search question:

 ▼ ‘Most of the user base identified is in Sweden. From 
my institute in the US, we had some interaction 
with these users. But in line with the model and in-
tent of the programme we had extensive interac-
tion with users in the U.S.’

CLIPORE had an extensive communication plan and 
met the users in seminars, workshops etc. During most 
of the programme a series of seminars were held, in 
Brussels and elsewhere, in cooperation with the Cen-
tre for European Policy Studies (CEPS) through the Eu-
ropean Climate Platform (ECP). The audience and del-
egates invited were EU negotiators, researchers and 
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to some extent representatives of trade and industry. 
This policy forum was said by one user to have been 
one of the CLIPORE programme’s key contributions, 
and it would not have existed without the Mistra pro-
gramme or funding. Seminars exclusively for industrial 
delegates were also arranged, for the forestry, trans-
port and energy sectors, for example.

The concluding statement in the impact evaluation 
conducted in 2010 pointed out CLIPORE’s good perfor-
mance and success in delivering ‘on almost all counts, 
according to plan and to the satisfaction of all user cat-
egories.’

31.6 Development 
and lessons learnt
31.6.1 Participants’ overall  
satisfaction with the programme

Overall, the participants were satisfied with the pro-
gramme. It was perceived to have been successful in de-
veloping Swedish climate research. The research out-
put was also considered relevant and timely:

 ▼ ‘It helped to bridge opinions among researchers 
from different countries, particularly from the 
North and South. However, it did not include a 
component of active global outreach or advocacy. 
Although it is important for researchers to have in-
dependence, it would have enabled the goals to be 
achieved better if governments from different coun-
tries had been more involved in defining specific re-
search problems within the larger scheme of the 
programme.’

However, as the following comment on the programme 
made by one respondent points out, it may be difficult 
for a programme to fulfil all Mistra’s purposes. In addi-
tion, some of the environmental problems addressed 
in the Mistra programmes are very difficult to solve in 
their entirety:

 ▼ ‘The programme has been successful in developing 
Swedish research environments. The contribution 
of the programme to solving the climate problem 
has been modest, but more than that cannot be ex-
pected since the problem is so extensive. Neverthe-
less, such an investment should have contributed to 
the development of a real centre of excellence, by 
which I mean a Swedish research environment that 
carries international weight in its field. I don’t 
think one could say that this has happened.’

One interviewee also stressed that the research object 
of the programme, climate negotiations, are especially 
difficult to study since the circumstances of the nego-
tiations may change so quickly.

31.6.2 Lessons learnt and  participants’ 
recommendations to Mistra

Participants’ recommendations to Mistra mainly em-
phasised the management and the evaluation process-
es. Regarding management, there were opinions about 
Mistra’s top-down management, which some consid-
ered to have acted in an overambitious way that im-
posed negative stress on the researchers.

At the same time, there was understanding of the 
delicate balance involved in giving researchers space 
and freedom while ensuring value for money from the 
investment.

There were also comments on the ‘forced pairing’ 
of applications that created the CLIPORE programme. 
This was not perceived as advantageous. Favourable as-
pects mentioned, on the other hand, were Mistra’s re-
quirements for stakeholder contacts and applied re-
search.

Participants also pointed to the fact that CLIPORE 
was evaluated several times: three times during Phase 
1, for example. This took time, energy and resources 
away from research work.

In general, the long-term funding for the pro-
gramme was perceived as making an extremely impor-
tant contribution, in terms of enabling new research 
areas and collaborations to be generated and explored, 
as well as solving problems. It was also thought to be 
important in keeping the consortium alive and devel-
oping expertise in new research fields. Another obser-
vation was that:

 ▼ ‘… calling for practical applications and policy rel-
evance of the research projects is clearly beneficial 
and warranted. It helps not only to increase the 
value added by the particular research project, but 
also to develop the sort of experience, focus, and 
collaboration required to improve research for the 
future.’

The need for forums to bring programme participants 
together was also mentioned, and a desire for admin-
istration carried out by Mistra to create such forums 
was expressed:

 ▼ ‘Development takes place in meetings between in-
dividuals and stakeholders. Invest in mobility be-
tween programmes — that creates fruitful 
collaborations.’

Some of the interviewees also stressed that when it 
comes to studying climate policy negotiations, for ex-
ample, relatively short and dynamic programmes are 
probably preferable since the object of study itself may 
change so quickly.
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31.7 Concluding comments
Despite addressing challenging environmental prob-
lems, and despite its initial difficulties in organising 
and implementing the work, the programme succeeded 
in achieving its objectives. Management was a source 
of frustration and a turbulent phase at the beginning. 
The initial difficulties may also have resulted from CLI-
PORE being a merger of two proposals. As such, they 
could have been avoided, or could at least have been 
less extensive, if CLIPORE’s departure point had been 
different.

Any time loss was made up for and, with the modifi-
cations in Phase 2, findings and results were being ben-
eficial by users. Preconditions for sustainability were 
thus in place. We judge the achievements of CLIPORE 
to have been highly positive. Not only did its inputs 
into political processes and regulations prove that the 
findings were useful, but it also honed people’s skills 
in communicating with policymakers. Participating 
researchers, now sought after in various relationships 
and contexts (political and otherwise), are another way 
in which the programme is achieving further impact.

Contacts with users were extensive and enhanced 
communication of results. Not only the frequency of 
contacts but also the use of relevant channels, and using 
appropriate language for communicating ensured suc-
cess. All this was well conducted in CLIPORE and the 
‘model’ was applied in the American context as well.

One result that was not explained in the programme 
objectives was the establishment of a platform for re-
search in the field of climate policy research in Sweden. 
CLIPORE both made it possible to engage in more in-
tensive interdisciplinary collaboration and strength-
ened the research environment. As we see it, this would 
not have been possible without the long-term funding 
awarded to CLIPORE. It is something we also deem to 
have been favourable to Sweden’s competitiveness, by 
positioning Swedish researchers internationally.

Overall, the researchers were highly positive to CLI-
PORE despite their geographic dispersal and what this 
meant in terms of joint meeting places, communica-
tion etc. However, it raises the questions of geographi-
cal location and its importance for meeting, commu-
nicating and ultimately, collaborating and produc-
ing results. Being spread out geographically may not, 
perhaps, cause difficulties in collaborations where 
the work goes smoothly; it is more likely to be a prob-
lem where there is friction among the participants. In 
the CLIPORE programme the replacement of the pro-
gramme manager promoted a better cooperation. As 
this programme showed, the role and significance of 
the manager is crucial.
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32.1 General information

Programme 
Period

 ► 2006–2008 (one phase)

main contractor 
and Programme 
host

 ► Trivector AB

Funding  
disbursed,  
seK million

 ► Mistra 30.0m

 ► Contributions from the 
Swedish Environmental 
Protection Agency, the 
Swedish Rail Adminis-
tration (maintenance of 
all state-owned rail-
ways) and the Swedish 
Road Administration 
(maintenance of all 
state-owned roads). 10.0m

Funding  
disbursed to 
organisations 
other than  
Programme host, 
seK million

Universities

 ► University of 
Gothenburg 5.6m

 ► Institute for Transport 
Studies, University of 
Leeds 1.5m

 ► Royal Institute of 
Technology 0.5m

 ► Lund University 9.5m

 ► Swedish University of 
Agricultural Sciences 
(SLU) 1.6m

Public stakeholders

 ► Swedish Transport 
Research Institute 
(TFK) 2.5m

 ► Swedish National Road 
and Transport Research 
Institute (Statens väg- 
och transportforskn-
ingsinstitut, VTI) 0.3m

Municipalities

 ► Kalmar 0.2m

 ► Malmö 0.8m

 ► Stockholm 0.2m

Commercial organisations

 ► DTF 1.5m

 ► Neri 0.2m

Programme 
director

 ► Lena Smidfelt-Rosqvist, Trivector 
Traffic AB

executive 
committee  
chair

 ► Lars Nilsson, The Swedish Road 
Administration

32.2 Main results and impact
The main results and impact appear to be:

 ► Development and implementation of decision sup-
port model at local level displaying how officials 
and decision-makers can be involved in the entire 
process from setting goals to implementation of 
measures and actions for achieving a sustainable 
transport system.

 ► Wider skill of handling complex issues regarding 
sustainable transports.

 ► Better knowledge, cooperation and networks.

32.3 Background
Mistra issued a call for applications addressing sus-
tainable mobility. TransportMistra was the winning 
proposal and brought together scientists from various 
fields: social sciences, planning, natural sciences and 
technology.

32.3.1 What was the challenge?

Attaining sustainable transport has proved to be one 
of the most difficult goals for society to achieve. There 
had been research, experience and no lack of proposals 
for policies, instruments and measures. The problem 
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was that few of the good intended solutions have been 
put into practice.

32.3.2 How was the programme 
to contribute to a solution?

TransportMistra’s main ambition was to develop strat-
egies, models and tools to push the transport sector to-
wards sustainability. TransportMistra comprised three 
subprogrammes: IMPACT, INFORM and INCLUDE. Of 
the three, IMPACT was the largest. The programme 
addressed two major topics: first, the implementation 
process and, second, conditions for successfully imple-
menting sustainable transport and improving decision 
support and planning processes for sustainable trans-
port infrastructure.

32.3.3 Who was to benefit from the results?

Important users included organised and institution-
al stakeholders in the transport sector and individual 
transport users. Significant numbers of users were in-
volved in making and implementing policy, as practi-
tioners and in the international scientific community.

32.4 Results and impact 
related to Mistra’s purpose
According to the Scientific Review Panel, the pro-
gramme ‘correctly targeted pressing problems’. How-
ever, owing to serious difficulties the programme was 
not approved for an extension of funding for another 
phase.

The aims of the subprojects were therefore only 
partly achieved, although participants perceived that 
the programme activities had been implemented ac-
cording to the programme plan:

 ▼ ‘The programme brought about some interesting 
contributions to the research problems identified. 
The programme was disrupted and could not be 
continued. It succeeded in achieving objectives in 
subprojects.’

Among the results achieved may be mentioned the 
comprehensive outlook gained by the participants. The 
work in political science continued after Transport-
Mistra came to an end. Contacts between users and re-
searchers also seem to have been maintained.

Communicating and understanding the complexi-
ty of the effects of various measures in this area have 
proved difficult. One result from TransportMistra has 
been to clarify the significance of long- term effects of 
planning decisions and, in addition, the complexity of 
decision-making.

The respondents themselves point to better knowl-
edge, cooperation and networks:

 ▼ ‘The programme has, however, contributed to 
knowledge of decision-making, and the role of 
knowledge may have been to boost implementation 
of sustainable measures. The programme may have 
made contributions that supported and provided 
arguments for users, enabling them to push 
through decisions in a sustainable direction.’

 ▼ ‘The first new forms of cooperation between theo-
rists and practitioners, and knowledge of the 
thresholds and the difficulties involved in running 
and coordinating large, interdisciplinary pro-
grammes. Better governance is needed from the 
beginning.’

 ▼ ‘Better understanding of the interaction between 
the knowledge base and decision-making in the 
transport sector.’

 ▼ ‘Knowledge about support systems’ role for imple-
mentation. Interdisciplinary insights for partici-
pating researchers.’

 ▼ ‘New networks across the country and disciplinary 
borders that strengthened the research field of sus-
tainable transport and mobility.’

 ▼ ‘From my point of view the most important outputs 
were some scientific publications, and some good 
relationships between Danish, Swedish and other 
international researchers in the fields of transport 
studies, environmental systems analysis and social 
science. More could have been achieved.’

 ▼ ‘The programme has highlighted the importance of 
integrating technology planning with planning for 
the protection of nature, particularly the impor-
tance of ecological networks (green 
infrastructure).’

Some decision-making models also resulted from the 
programme. The research programme has focused on 
making it easier for policymakers to implement sus-
tainable measures. For example, a model was devel-
oped that provides better conditions for implement-
ing the decisions taken. Impact was evident in Malmö 
where the model has been used and is thought to have 
improved politicians’ basis for decision-making.

Respondents themselves emphasised management 
of complex issues and the further use of knowledge 
gained:

 ▼ ‘More people have learnt to deal with complex is-
sues, such as congestion.’

 ▼ ‘Knowledge of participants and reference groups 
included in one’s further career.’

 ▼ ‘As above: new networks across the country and 
disciplinary borders that strengthen the research 
field of sustainable transport and mobility.’
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 ▼ ‘Consolidated collaboration between hitherto sepa-
rate research groups at Lund University (mainly 
between technical and political science).’

32.4.1 Good living environment and finding 
solutions to important environmental problems 
and a sustainable development of society

The national environmental objectives to which the pro-
gramme was said to have contributed are Reduced Cli-
mate Impact, Clean Air and A Good Built Environment.

The programme was perceived as both having been 
important for solving important environmental prob-
lems and achieving environment-friendly development 
of society, but not contributing to a good living envi-
ronment.

Participants’ definitions of a ‘good living environ-
ment’ were:

 ▼ ‘Capacity for efficient, sustainable transport based 
on the user’s perspective.’

 ▼ ‘Complex issues, we’ve learnt a little more, take time.’

 ▼ ‘Road traffic exacerbates the threat in many ways 
— climate change, urban air quality, noise... the 
programme has helped to increase our under-
standing of how traffic should be limited (and why 
this is not happening in the current situation).’

 ▼ ‘Ability of present and future generations to live 
within the limits set by the environment.’

 ▼ ‘It would take too long to explain. Sustainable de-
velopment and transport were core elements in the 
programme, which encompassed almost everything 
of relevance for a good living environment in trans-
port-related areas. Several publications were full of 
it. Both the rural and the urban environment, and 
local and global issues, were addressed.’

The programme may have raised awareness of certain 
barriers to implementing solutions that would promote 
a good living environment. What could contribute to a 
good living environment may also be improved envi-
ronmental assessment of roads and railways, through 
new methods of assessing the vulnerability of, and im-
pact on, biodiversity.

32.4.2 Development of strong research envi-
ronments of the highest international class

The programme is not perceived as having contributed 
substantially to the research problems identified. Nor 
is it seen as having promoted development of strong re-
search environments to any considerable degree.

To some extent it may have contributed to the devel-
opment of existing research environments, but not to 
the establishment of entirely new ones.

The Scientific Review Panel expressed concerns 
about a lack of clear research vision and strategy, along 

with the opinion that the management structure did 
not function very well. They also pointed to a lack of 
clear scientific communication and of a collaboration 
strategy.

Respondents recognised that TransportMistra had 
contributed to the development of contacts among re-
searchers belonging to different disciplines. Contacts 
between researchers oriented towards basic research 
and those oriented towards applied research within the 
same discipline do not seem to have been developed to 
a very high degree.

The research has continued in new research pro-
jects, according to the respondents: Low-Carbon En-
ergy and Transport Systems for 2050 (LETS) and vari-
ous climate projects etc. funded by the Swedish Envi-
ronmental Protection Agency, the Triecol company, the 
Swedish Energy Agency, VINNOVA, the Swedish Trans-
port Administration etc.:

 ▼ ‘Parts have continued with another main contrac-
tor. The parts concerning ecology, where the work 
was headed by Triecol, gave rise to the internation-
al network IENE [Infra Eco Network Europe]. The 
Swedish Environmental Protection Agency and the 
Swedish Transport Administration have taken over 
other parts.’

TransportMistra also produced a manual that summa-
rised the results in a tangible way.

32.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

The programme does not seem to have had any impact 
on Sweden’s competitiveness. Nor have opportuni-
ties for industrial application been utilised in the pro-
gramme, according to the participants.

Regarding commercial spinoff, no new company has 
arisen from TransportMistra, although:

 ▼ ‘[it] improved commercial opportunities for exist-
ing companies that 1) participated in the pro-
gramme and 2) hired people who developed their 
skills in the programme.’

32.5 Mode of organisation 
and operation
Other Mistra-funded programmes in which partici-
pants were involved in were Greenchem (researcher), 
HagmarksMISTRA (manager and board member) and 
Stockholm Resilience Centre (user).

The evaluations conducted identified ‘administra-
tive difficulties’ due to management changes. The ques-
tionnaire respondents did not touch on these difficul-
ties at all.
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32.5.1 Programme management

Although the members of the board were mainly posi-
tive, the organisation of the programme with a main 
contractor, programme management and programme 
board was not perceived by other respondents to have 
contributed to better implementation of the programme:

 ▼ ‘The shape of the programme was cumbersome and 
gave little chance for innovation or positive results. 
Lack of understanding and respect for research 
conditions caused deadlocks in implementation.’

The user evaluation deemed TransportMistra to have a 
‘complicated organisation’, with the substantial num-
ber of agreements governing who did what, and all the 
various institutions involved. In addition, there seemed 
to be a lack of clarity about participants’ roles in the 
programme and also about the users and what was ex-
pected of them. Furthermore, there seemed to be a lack 
of scientific management.

32.5.2 Mistra’s role

In the opinion of the majority of respondents, long-
term funding from Mistra was a prerequisite for the 
programme being implemented and it is uncertain 
whether the research would have been conducted with-
out Mistra’s funding. However, they perceived Mistra’s 
management of the programme as contributing to bet-
ter implementation of the programme:

 ▼ ‘Mistra’s management ( formulation of contracts) 
was not always clear, which created some uncer-
tainty in the start of the programme’s work.’

 ▼ ‘In several different stages was Mistra positions, re-
quirements and standardised work models a direct 
obstacle.’

 ▼ ‘Implementation fragmentation was a result of mi-
cromanagement from Mistra. The funding felt un-
certain when new directives appeared. Various 
forms of monitoring and meetings took much time. 
This resulted in a poor working environment and 
reduced opportunity for creativity. User involve-
ment was valuable but not the only condition for 
being able to work on the issues.’

 ▼ ‘The organisation of the project, with a hopeless 
merger of three differently funded subprojects, as 
requested by Mistra, was a disaster. It was 
discontinued.’

Mistra’s most important means of adding value and 
strengths compared with other research funding of 
strategic environmental research were said to be the 
scope of funding, the requirement of user involvement 
and the interdisciplinary approach.

 ▼ ‘The funding felt insecure and gave relatively small 
grants per researcher, since so many parties had to 

get slices of the pie (the downside of the require-
ment of interdisciplinarity). The organisation was 
perceived as bureaucratic and the atmosphere 
wasn’t peaceful enough to work in properly. Con-
tacts with other disciplines and consumers are not 
unique to Mistra.’

 ▼ ‘I did not perceive Mistra as adding value (apart 
from the funding) or having strengths.’

Among the researchers and members of the board, 
there were those who wanted to have a more extensive 
management.

32.5.3 Interdisciplinary work

In the opinion of most respondents, crossing discipli-
nary boundaries was a precondition for approaching the 
research questions of the programme. They stated that 
they had carried out interdisciplinary work in the pro-
gramme. Researchers were highly positive about inter-
disciplinarity and what that had meant: that using meth-
ods from other disciplines had brought about new types 
of research question, enrichment of the research etc.

TransportMistra does not seem to have succeeded 
in creating a common analytical framework and lan-
guage, although there was ample access to joint meet-
ing places within the programme.

Researchers were very positive about the interdisci-
plinarity of the programme:

 ▼ ‘Interdisciplinarity is important but takes time. 
There was too little time to ahead of the start- up to 
attain fruitful cooperation and mutual 
understanding.’

 ▼ ‘The interdisciplinary approach is essential to de-
velop solutions to the environmental challenges 
facing society — something traditional research 
environments are often poorly placed to promote.’

32.5.4 User involvement

The users’ evaluation had serious concerns about 
TransportMistra not having identified target groups 
and key stakeholders and furthermore had no clear 
strategy to communicate. Criticism was also point-
ed to weak development of cooperation between re-
search and users in the programme. User interviewed 
in that evaluation perceived knowledge with research-
ers about transport sector practical side as low.

In the researchers’ view, user involvement was a pre-
condition for addressing the research questions of the 
programme. Otherwise, however, there was no uniform 
view concerning user involvement and its consequences.

The most important users, according to respond-
ents, were the Swedish Transport Administration, 
companies in the transport sector and planning offic-
ers at local, regional and central level.
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User contacts do not seem to have been a new phe-
nomenon to participants:

 ▼ ‘All the researchers involved had close and inten-
sive contacts with the users even before the pro-
gramme. Within the programme, we weren’t able to 
help intensify or revitalise these contacts. It was 
just “more of the same”.’

 ▼ ‘Liaison with users wasn’t new, with this research 
project.’

32.6 Development 
and lessons learnt
32.6.1 Participants’ overall  
satisfaction with the programme

Satisfaction appears to have varied. Some respondents 
were satisfied; others were clearly not:

 ▼ ‘Participation has also made a future research ca-
reer harder for me to achieve.’

 ▼ ‘Funded my travel to conference in the US where I 
am now a member of the scientific community (al-
though living in DK). Allowed me to do some re-
search that led to articles, without which my career 
could have been even less successful.’

 ▼ ‘The programme idea was very good but the pro-
gramme was cancelled after the first funding peri-
od due to external reviewers criticising the meas-
ures taken because of a direct call from Mistra and 
the researchers’ understanding of how the work 
would be carried out.’

 ▼ ‘I don’t think the programme was very successful, 
but some important research was carried out that 
probably would not had been done if Mistra had 
not funded the programme, or would have been 
carried out some years later.’

 ▼ ‘It was too limited and short-lived to really lift off; a 
second phase might have helped, but I can’t be cer-
tain about that. There were too many agendas 
around and an over-complex management structure.’

32.6.2 Lessons learnt and  participants’ 
recommendations to Mistra

 ▼ ‘Mistra must give higher priority to research fo-
cused on Sweden’s role in supplying the world with 
biological materials, such as food security in rela-
tion to the management of ecosystems, especially 
ecosystem services.’

 ▼ ‘We received no funding for the continuation of the 
programme. It took several years to get started and 
find ways for such a large programme and when 

this finally fallen into place we did not get contin-
ued funding. It felt like a waste of money.’

 ▼ ‘1) In our case it took just too much effort at the be-
ginning to try and deal with “Mistra’s hobbyhors-
es”, such as the wish to recruit a Programme Man-
ager who was supposed to be an internationally 
prominent scholar (an ambition that had to be 
abandoned later, of course). 2) Shaping the inter-
disciplinary research programme and having to 
reach a consensus were hard work at the applica-
tion stage. After the start-up, we had to do a lot of 
that work all over again, since (a) we were forced to 
join two other consortia with other specialities, (b) 
the “board” didn’t share our consensus about what 
we were going to do, and (c) the critical evaluation 
we were given was basically (if you read it thor-
oughly) about Swedish transport research being 
TOO STRONGLY controlled by its funders, and TOO 
LITTLE driven by “scientific curiosity”. With these 
underlying motives, Mistra (who were the ones who 
had pushed hard for “user governance” and “con-
trol of content”) then chose to discontinue our pro-
gramme... And yes, I am still bitter...’

 ▼ ‘Better dialogue and understanding of the re-
searchers’ conditions and research premises. This 
must increasingly shape the organisation, moni-
toring and evaluation. Working with scientists and 
not just acting as a specifier and controller.’

 ▼ ‘TransportMistra included too disparate issues; 
the interdisciplinary values became too small as 
costs of collaboration. Small requirements and 
conditions for interaction for TransportMistra’s 
part led to various frictions in the programme.’

 ▼ ‘Mistra may employ staff with experience in re-
search management, and/or decide if it will take 
risks or not.’

32.7 Concluding comments
Participants seemed very dissatisfied with the decision 
to end the programme. They did not appear to agree 
with the evaluations carried out and, above all, they 
had no understanding of the reasons for terminating 
TransportMistra.

For natural reasons, there was little impact after 
disruption of activities that had not been synthesised, 
when work remained to be done.

Ambitions were high, but implementing this task 
may not have been a realistic prospect.
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33.1 General information

Programme 
Period

 ► 2007–2010 (one phase)

Funding  
disbursed,  
seK million

 ► Mistra 30.0m

 ► Swedish Foundation for 
Strategic Research (SSF) 30.0m

Programme 
director

 ► Lars Frenning

executive 
committe  
chair

 ► Billy Fredriksson, SAAB (Air) & 
Linköping University

33.2 Main results and impact
In our view, ProEnviro’s main results and findings were:

 ► A number of products focusing on reducing envi-
ronmental impact have been launched on the mar-
ket.

 ► Enhanced cooperation between companies, espe-
cially SMEs, and academia.

33.3 Background
The Research Programme for product realisation with 
a focus on reducing environmental impact (ProEnvi-
ro) was designed to support collaborative projects car-
ried out between small and medium-sized enterprises 
(SMEs) and universities/research institutes in order to 
enhance the competitiveness of participating SMEs. 
ProEnviro was set up jointly by the Swedish Founda-
tion for Strategic Research (SSF) and the Mistra Foun-
dation. The SSF was main responsible for the adminis-
tration of the initiative24. The organisation of the pro-
gramme was inspired by the SSF activity ProViking25 
and thus differed from the usual mode of organising 

24 An executive committee was appointed by Mistra and SSF and was 
responsible for calls, funding decisions, and monitoring of the pro-
jects. The programme director and a representative each from Mistra 
and SSF were co-opted to the committee.

25 ProViking supports research in product development, manufactur-
ing, product support and maintenance in a life-cycle perspective.

and operating Mistra programmes, with the ProEnviro 
programme primarily consisting of discrete short-term 
projects thus marking it out as something rather dif-
ferent from most other evaluated Mistra programmes.

In documents preceding the programme it is 
stressed that Mistra had identified SMEs as an impor-
tant target group likely to benefit from a research pro-
gramme oriented towards environmental product de-
velopment and had concluded that the ProViking ap-
proach would be suitable for this purpose since it had 
already been proven to be appreciated by companies 
and academia. A joint initiative between Mistra and SSF 
would thus enable the combination of Mistra’s environ-
mental profile with ProViking’s industrial connections 
and approach.

The ProEnviro programme began in 2006 and was 
concluded in 2010 with, in total, some SEK 60 million 
allocated to project financing. Three separate calls for 
project funding addressing SMEs were launched. Al-
together 13 projects (see section 33.9 for an overview) 
were financed from the 46 applications received. The 
first call was launched in 2006 with four projects, out 
of the 14 applications - and including the financing of 
a programme management project - being funded to 
the tune of some 22 million SEK. The call text empha-
sised that ‘innovative SMEs are offered the chance to 
enhance their competitiveness and work together with 
higher educational institutions and research institutes’. 
The second call was launched in 2007 with five of the 14 
applications being approved and attracting funding of 
some SEK 16 Million. A third call was launched in 2008 
where 5 of the 18 applications received funding with a 
total of SEK 16.4 million. Most of the projects lasted 
around two years.

The programme had an executive committee and 
two counselling councils/boards – one scientific and 
the other industrial. The scientific board was respon-
sible for scientific assessment in relation to the scien-
tific standard and novelty of the proposal while the in-
dustrial board performed the strategic and business 
assessment including a gauging of its environmen-
tal performance and industrial relevance. The pro-
gramme’s executive committee made the final approv-
al of the projects to finance, based on the results of the 

33 Programme for product 
realisation with a focus on reducing 
environmental impact (ProEnviro)
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scientific and business assessments. The programme 
results were evaluated from an industrial and a scien-
tific perspective as well as from a process perspective 
in 201026. The programme approach continued to be 
used in the programme Mistra Innovation with Mistra 
as the financing body.

33.3.1 What was the challenge?

The aim of the programme was to stimulate the devel-
opment of a new generation of globally competitive 
products, production processes and/or services de-
signed for high performance and the radical reduction 
of pressures on natural resources and the environment 
over their entire life cycle, in order to improve environ-
mental performance and industrial competitiveness.

33.3.2 How was the programme 
to contribute to a solution?

In order to achieve the programme’s objectives, joint 
cooperation projects between industry and higher ed-
ucation institutions and research institutes were to be 
financed. The programme was above all designed to 
support those SMEs that wanted to develop innova-
tive ideas (which often came with a high commercial 
risk element), substantial potential and great environ-
mental content together with research actors. The par-
ticipating companies were to contribute by outlining a 
problem that needed a solution. The solution was then 
jointly elaborated together with the research actors. 
In this way the companies can be regarded as both the 
creators and the users of the generated knowledge. The 
company was also tasked with identifying the relevant 
higher education institution to be included in the pro-
ject and be the main applicant.

33.3.3 Who was to benefit from the results?

The programme focussed on SMEs with production 
and/or development divisions operating in Sweden 
with such companies explicitly oriented towards re-
search and environmental development. It was up to 
the project to assign a project manager, in most cases 
the project was run by a person in a management po-
sition in the participating companies. The researchers 
could use the results for publication purposes.

33.4 Results and impact 
related to Mistra’s purpose
According to the questionnaire respondents almost 
all planned programme activities have been undertak-
en and the programme has succeeded in attaining its 

26 The industrial and scientific evaluation Månsson, J-A, 2010, 
Evaluation report. ProEnviro (version submitted to Mistra / SSF) 
and the process evaluation Johannesson, C. & Ardenfors, M., 2010, 
Report on the process evaluation of the ProEnviro programme.

objectives. However it should be noted that one of the 
financed projects was terminated by the executive com-
mittee because the project plan was not followed.

The industrial and scientific evaluation, published 
in 2010, concluded that the programme had provided 
SMEs with an opportunity to broaden and deepen their 
competence base and to develop better environmental 
challenges while also successfully connecting SMEs 
with academic researchers. It was also concluded that 
the projects had succeeded in closing the gap between 
‘good science’ and ‘good business’.

 ▼ ‘This is achieved by matching narrow and unique 
market competence with unique scientific compe-
tence. There is no doubt that this two-way stimulus 
is fruitful for both parties in many of the collabora-
tion projects. The programme has created an un-
derstanding of and respect for an often-criticized 
interface.’

This subsequent evaluation reported on here can ba-
sically confirm these findings. In relation to results 
and effects it is also concluded that many companies, 
thanks to the undertaken projects, have had the oppor-
tunity to develop new environment-friendly products. 
The importance of the help gained in commercialising 
the production technology is also mentioned here. A 
concrete example of this is:

 ▼ ‘Development of environment-friendly chemistry 
that has a major impact on the quality of produc-
tion surfaces in relation to coating.’

 ▼ ’Interest in the industry for an up-scaled applica-
tion of the method.’

In addition, the opportunities for researchers to com-
pile publications and contribute to knowledge devel-
opment are also mentioned as a positive outcome here.

Trade-offs between the participating companies and 
universities are also highlighted, for instance new con-
tacts but also more tangible results.

 ▼ ‘The project objectives were achieved resulting in 
technical demonstrators and new knowledge. The 
university has applied the new knowledge in new 
projects and cooperation and the technology plat-
form has been used by companies for launching 
products, and for further developing the technolo-
gy. The demonstrators were used by the university 
(demo-days) and the companies (marketing).’

 ▼ ‘Academic verification that the method is working 
in addition to the fact that the company has gained 
clients.’

 ▼ ‘Cooperation between academia and industry, con-
cretely exemplified by continued service coopera-
tion between the companies and universities.’
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 ▼ ‘The university learned a lot regarding modes of co-
operation (research) with SMEs and how to run 
projects like ProEnviro.’

It is also emphasised in a comment that the collabora-
tion between the SME and the university enhanced the 
quality of the research as well as ensuring that the re-
search results were more rapidly applied and commer-
cialised. Additional comments included the following:

 ▼ ‘The innovative and creative environment is made 
better through the collaboration between compa-
nies and researchers.’

 ▼ ‘Research results are more rapidly included in 
products and launched on a market, but in combi-
nation with a maintained scientific quality. Many 
projects have resulted in products that today are 
available on the market.’

In addition, the contribution made to the creation of a 
more competitive industry is also mentioned here as is 
the fact that the developed research field will be of ben-
efit to the Swedish industrial sector more generally. An-
other positive comment in this context was:

 ▼ ‘One of the participating companies could, thanks 
to the project results, establish a new business field 
(re-establish the company); this was entirely an ef-
fect of the research results in the project.’

33.4.1 Good living environment and finding 
solutions to important environmental problems 
and for sustainable development of society

The respondents appreciated the fact that the pro-
gramme had contributed to the solving of important 
environmental problems and to the sustainable devel-
opment of society. It is also stated that the programme 
contributed to the achieving of a good living environ-
ment. Since, however, the programme consisted of var-
ious projects numerous definitions of how a ‘good liv-
ing environment’ has been perceived are provided.

According to the programme management it is 
above all the development of new products that will 
imply less pressure on the environment. This was also 
stressed in the evolution report published in 2010:

 ▼ ‘All projects are clearly oriented towards sustaina-
ble development but the programme impact will 
eventually depend on their commercial success, 
which is too early to judge.’

From the projects’ perspective, examples of a how a 
good living environment has been understood include; 
less dependency on oil-based raw materials, less ener-
gy consumption and the development of alternative en-
ergy sources, opportunities to change the chemistry of 
coating into more environment-friendly components 
with help from the improved exchange of knowledge 

between SMEs and academia in the product develop-
ment cycle. In addition, climate conversion, a more 
sustainable use of natural resources and industrial pro-
duction in sustainable symbiosis between society and 
the environment as well as an improved working envi-
ronment are also mentioned here. Some examples of 
how the projects have contributed to achieving a good 
living environment are also mentioned:

 ▼ ‘In the production of cell phones the basic design 
has increasingly changed into use of a high gloss 
surface and large displays. After the coating of 
these ‘challenging’ surfaces, there are defects that 
are not approved. Exchange levels down to 20% 
have been registered. So, if the required number is 
10 million, up to 50 million are produced. The need 
for plastic, oil-based, coat, chemicals with solvents 
and energy for productions is substantial.’

 ▼ ‘The project developed a small-scale and cheap 
method for producing solar cells which enables 
production close to the users in developing 
countries.’

 ▼ ‘Reduced energy consumption. Reduced waste 
(scrap) in processes. Reduced emission of harmful 
substances. Improved use of industrial resources. 
Changing processes to less environmentally harm-
ful ones ( for instance combustion processes).’

 ▼ ‘Since no chemicals are used for the cleaning of 
goods before the surface treatment the working en-
vironment is substantially improved. The applica-
tion of chemicals is radically reduced. The energy 
use, and thus the carbon dioxide produced, is re-
duced by 30% when only chilled water is used for 
cleaning.’

The majority of the respondents indicated that the pro-
gramme had contributed to the environmental objec-
tives Reduced Climate Impact and Clean Air.

 ▼ ‘ProEnviro focussed on industrial solutions that 
saw environmental side-effects significantly re-
duced. This was due, primarily, to the reduction in 
the emission of greenhouse gases and contami-
nants, leading to improved energy use.’

Moreover, A Non-Toxic Environment, Natural Acidifi-
cation Only, A Protective Ozone Layer, Good-Quality 
Groundwater, Zero Eutrophication Nutrient levels in 
soil and water, A Varied Agricultural Landscape and 
A Good Built Environment are also specified here by 
some of the respondents.

33.4.2 Development of strong research envi-
ronments of the highest international class

The scientific evaluation report from 2010 concluded 
that the scientific quality varied significantly between 
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the various projects. According to the survey respond-
ents the programme has contributed to both the devel-
opment of already existing and new research environ-
ments. Despite its applied character the respondents 
agreed that the programme had contributed to the pro-
duction of a number of publications of high scientific 
standard. Indeed, the 2010 scientific evaluation notes 
that

 ▼ ‘The Evaluation Committee was positively sur-
prised by the SMEs limited constraint on publica-
tions, considering confidentiality issues.’

One of the respondents also raised the issue of recog-
nising the importance of publications aimed at non-sci-
entific target groups due to the character of the pro-
jects.

 ▼ ’Articles in non-scientific newspapers, i.e. DI, 
should be more highly rated. Moreover, it should be 
possible to report in Swedish in order to facilitate 
for the companies.’

The respondents reported that few publications were 
reported in terms of PhD and licentiate theses. One ex-
planation for this is that most of the projects were of a 
rather short duration.

 ▼ ‘A project lasting for two years is short from an aca-
demic perspective. Three years would be better, as 
this could more realistically result in a licentiate 
exam within a field (= a new ‘expert’ within a field).’

The research questions addressed in the programme 
have continued to be explored in spin-off research pro-
jects financed, for instance, by the SFS initiative ProVi-
king, Mistra Innovation and the Swedish Energy Agen-
cy. Some projects have however attempted to attract 
funding in this manner but have not succeeded. One 
such example is:

 ▼ ‘The objectives of the project were ambitious and 
the results have been commercialised in a very in-
teresting way. In relation to achieving the objec-
tives we did not have the chance to penetrate the 
adhesion questions profoundly. The budget was 
adhered to and thus continued work would have 
demanded further financial support. The opportu-
nities to further develop the chemistry in relation 
to coating and adhesion are promising and a new 
application was submitted in a new call, unfortu-
nately the application was rejected.’

The research undertaken has not contributed to the de-
velopment of new educational programmes; however 
some existing courses have been influenced.

33.4.3 Taking advantage of opportunities for 
achieving industrial applications and impor-
tance for Sweden’s future competitiveness

The 2010 scientific evaluation noted that it was cur-
rently too difficult to determine the potential for com-
mercial success as it was still too early in the evalua-
tion, nevertheless, it was stated that:

 ▼ ‘Many of the projects are innovative and at the in-
ternational forefront of science and environmental 
sustainability which supports Sweden’s 
competitiveness.’

In the questionnaire the respondents representing 
the programme management level stated that the pro-
gramme had contributed to Sweden’s future competi-
tiveness and had taken advantage of the industrial ap-
plication of the research results. The programme has, 
for instance, resulted in the registering of a number of 
patents. The programme management level respond-
ents mentioned the number five here. The programme 
has also resulted in several demonstrators (the number 
13 is mentioned at an aggregated level). Examples men-
tioned are complete machineries for commercial use 
that are based on a prototype machine, and industrial 
heater and industrial cleaning based on Qlean Water.

The programme has also resulted in commercial 
spin-offs; examples provided are, primarily, smaller 
businesses, for instance the companies LeanCoat AB 
and Magu CleanCoat AB. In a further comment it is also 
stated that the project has helped a company grow and 
a specific business area become more profitable.

The programme has also resulted in the market 
launch of new or substantially improved goods, servic-
es and processes.

 ▼ ‘Several of the projects resulted in the bringing of 
products to the market.’

The examples given of such goods are, to some extent 
at least, the same as those mentioned in relation to the 
demonstrators, namely, environment-friendly chem-
icals, a production line for solar cells (thinfilm solar 
cells with the lowest production cost in the world), in-
dustrial heater and a new type of industrial cleaner. An 
additional service that has also been launched is soft-
ware for the transport of chemicals. In relation to pro-
cesses an automatic machine for surface cleaning be-
fore treatment and the cleaning of polymer details is 
also mentioned.

 ▼ ‘The new product is included as a natural part of 
the company’s equipment for coating and creates a 
function. International launch to larger product 
development companies such as Nokia, Philips.’
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33.5 Mode of organisation 
and operation
None of the respondents have been involved in any 
other completed Mistra programme. However, a num-
ber of them stated that they are involved in the ongoing 
programme Mistra Innovation.

33.5.1 Programme management

According to the respondents the mode of organisation 
has been beneficial for the programme implementa-
tion. However one of the respondents emphasised that 
the model applied in ProEnviro is the one applied in the 
SFS initiative ProViking.

 ▼ ‘The model in ProEnviro has been excellent.’

The role of the project management in establishing 
fruitful cooperation is also emphasised in the com-
ments.

 ▼ ‘The contributing factor is that the project manag-
er has several years of experience in the industry 
and has managed the project from the perspective 
of the user.’

33.5.2 Mistra’s role

According to the respondents representing the man-
agement level, Mistra’s management has contributed to 
the better implementation of the programme and Mis-
tra’s management has been sound.

 ▼ ‘Mistra’s management of the programme was good’.

The long-term financing in respect of programme im-
plementation - even if financing has been significant-
ly shorter than for other Mistra programmes - has, ac-
cording to the programme participants, been crucial 
here. Most of the research and product development 
undertaken in the programme would not have been 
implemented without the financing from Mistra. Some 
clarifications are provided:

 ▼ ‘Mistra’s financing was critical.’

 ▼ ‘The company did not have the resources to under-
take the R & D that would have been needed.’

 ▼ ‘The company, the user, had the background 
knowledge but not the financial capacity to under-
take product development.’

Mistra’s most important added-value according to the 
respondents is above all related to the demand for user 
involvement. It must however be stressed that since 
it was a SME that had to apply for the funding in col-
laboration with a research actor the programme really 
involved the users. In a further comment however the 
mixture of requirements is stressed.

 ▼ ‘There are many strengths, in particular, the scope 
of the financing, the demand for user involvement 
and industrial project management and an appro-
priate programme director must be emphasised.’

33.5.3 Interdisciplinary work

An interdisciplinary approach has been applied. Ac-
cording to most of the respondents this approach has 
been important in implementing the programme. The 
programme has contributed to the establishment of 
contacts between researchers belonging to different 
disciplines as well as to contacts between theoretical 
and practically-orientated researchers belonging to 
the same discipline.

 ▼ ’The project included chemistry, coating technolo-
gy, mechanics and clean room techniques.’

The interdisciplinary approach has also contributed to 
the generation of new research questions and the appli-
cation of methods from other disciplines. In a further 
comment it is stressed that, thanks to the programme, 
cooperation in the research field has been established 
between Lund University and Chalmers University of 
Technology.

However a common analytical framework has not 
been developed. This was probably because sepa-
rate projects were financed and implemented in the 
programme. However it is perceived that joint meet-
ing places were made available in the context of pro-
gramme. Nevertheless, it is mentioned that,

 ▼ ‘Projects belonging to the programme have ‘spin 
off ’ effects, which could have been better taken ad-
vantage of.’

33.5.4 User involvement

The evaluation performed in 2010 concluded that the 
programme managed to connect SMEs and universities 
and to create personal networks that may be of future 
benefit to Swedish industry. It is, for instance, stated 
that:

 ▼ ‘In most cases, researchers responded well to in-
dustry needs and dynamics, in some cases leading 
to improved dedication to their work. Frequent 
personal contacts established new arenas for inter-
action in other areas of joint interest.’

This picture is confirmed by the respondents. Accord-
ing to them the users have been deeply involved and 
thus ‘user involvement’ has been vital in successfully 
implementing the programme. The programme has 
contributed to enhancing contact between research-
ers and decision-makers in the private and public sec-
tor. The user involvement approach followed has also 
contributed to the development of new research ques-
tions and has thus undoubtedly enriched the research. 
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The importance of building teams is stressed in one 
comment which emphasises that a correctly composed 
group is necessary in order to have beneficial coopera-
tion between academia and industry.

The evaluation undertaken in 2010 stated that the 
strategies for knowledge transfer were appropriate 
and well applied. The questionnaire responses reveal 
that the research results have primarily been dissemi-
nated through publications, conference participation 
and also by cooperation with the companies involved. 
A specific dissemination activity, Result Days (Resul-
tatdagar), has also been organised.

33.6 Development 
and lessons learnt
33.6.1 Participants’ overall   
satisfaction with the programme

In general terms the respondents perceived the pro-
gramme as being very successful and claimed that pro-
gramme participation has been of benefit for their ca-
reers.

 ▼ ‘The result has been: 1) A new product that has pat-
ent potential, 2) contribution to environment-
friendliness and resource savings, 3) creation of a 
field with great potential to further improve the 
environment.’

33.6.2 Lessons learnt and 
 recommendations to Mistra

A comment in relation to the lessons learned noted 
that, in order to avoid disagreements between the co-
operation partners (the users and producers) frame-
work agreements should have been put in place at the 
beginning of the projects. In another comment, de-
mand for project management among the users, but 
with an understanding for the needs and conditions 
pertaining in respect of academia, is necessary. In the 
same comment the need for better follow-up, in respect 
of the various projects, is mentioned. In addition, the 
need to take fuller advantage of the ‘spin offs’ that could 
have been generated between the various projects in 
the programme is also mentioned here. Plainly though 
the tension displayed in respect of other Mistra funded 
programmes, between industry and academia, can also 
be observed here. Tensions in the level of cooperation 
between disciplines, and between different higher ed-
ucation institutions, are also reported. Here the man-
agement level plays an important role in balancing the 
various interests.

 ▼ ‘The management of the project: companies tend to 
focus on the daily problems, which stand in contra-
diction to the more long-term research 
perspectives.’

In terms of organisation the idea of favouring selecting 
a project manager from the industrial partner (SME) 
was important in promoting ‘real cooperation’. How-
ever this also led to some practical problems as the pro-
ject manager often held a management position which 
implied a lack of time.

33.7 Concluding comments
The ProEnviro programme has been oriented towards 
product development. From our assessment we can 
conclude that, at an aggregated level, the financed pro-
jects have resulted in a number of launched products. 
The level of user involvement has been highly appreci-
ated in the programme, perhaps not surprisingly given 
the character of the programme, including close col-
laboration between companies, above all SMEs, and 
universities. It is also stressed here that this cooper-
ation has implied that products have been developed 
and launched more rapidly than would otherwise have 
been possible. The importance of putting together the 
right teams in order to facilitate successful cooperation 
is also noted. We see no indication that the co-financing 
arrangement between Mistra and SSF has caused any 
problems in terms of implementing the programme or 
the various projects.
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33.9 Approved projects

Name
Start &  
end date

Approved  
financing SEK

Managing 
organisation

WPP - Production of Wave Power Plants 070101–091231 3 000 000 Uppsala University

HIPROSOL - High throughput Commercial 
Production Line for Cd-free Thin Film Solar Cells 070101–081231 8 766 000 Chalmers University 

of Technology

GreenCut 070101–091231 5 200 000 Lund University

Research and Development for High 
Performance CVT 080101–091231 2 740 400 KTH - Royal Institute 

of Technology

MAXCell - Environmental Friendly Corrosion 
Protection of Fuel Cell (Materialvetenskap och 
materialteknologier)

080101–091231 6 000 000 Uppsala University

SulphurR – Sulphur Recirculation 080101–091231 1 769 000 Chalmers University 
of Technology

GreenHeat 080101–091231 2 400 000 Lund University

SOFIQ – Cleaning of Machine Parts using  
Ultra Clean Water 080201–091231 3 115 000 Linköping University

LightM – The Next Green Revolution:  
Light Matters 090101–101231 3 800 000 Chalmers University 

of Technology

Wonaco - Nano-composite Based Solid 
Lubricants in Engines 090201–100531 2 929 000 Uppsala University

MidCIGS – Development of graded CIGS layer  
in sputtered solar cell 090101–091231 3 991 000 Chalmers University 

of Technology

CleanCoat 090101–101231 3 700 000 Lund University

SuSintPart – Tooling Concept for Sustainable 
Sintered Parts Manufacturing 090101–101231 2 000 000 Chalmers University 

of Technology
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