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Abstract 

 
Increased interaction between scientists and the social environment 
is considered to be one of the characteristics of modern science. 
This interaction can occur through collaboration between different 
sectors in society. In connection to this, the Triple Helix model 
claims that interaction between university, industry and public 
sectors, is key to modern innovation development. So far, cross-
sector interaction between actors in environmental science has 
been scarcely studied in a scientific manner. Most studies carried 
out in the area have disregarded the actual practice of such 
collaborations and what happens in projects where these sectors 
interact. As this has become a common way to solve environmental 
problems, it is of considerable importance to gain more knowledge 
about this process. The objective of this research was to study and 
explain cross-sector collaboration. Using the interactive research 
method, characterised by joint learning and interaction with the 
participants, this was explored through two case studies. The 
method was well suited for studying ongoing interactions between 
the university, industry and public sectors. The first case was an 
international collaboration between representatives of the Triple 
Helix sectors. Here, olive-mill wastewater in Greece was the focus. 
The Triple Helix framework was used both on the intended 
analytical level and at a management level closer to the actor level 
of the participants. The second case was a three-year 
environmental research project in the Kalmar region where strong 
university-industry collaboration was carried out in order to find 
wastewater treatment solutions in the wood industry. This 
collaboration was extended to include more actors in the region 
during the process. The actual practice of these cases showed the 
importance of a dialogue between participants. Triple Helix can be 
used as an initial framework for such a dialogue through which the 
model is redefined by input from all sectors. 

  



 

  



 
 

Svensk sammanfattning 

 
Den ökade interaktionen mellan forskare och det omgivande 
samhället anses vara karaktäristiskt för den samtida vetenskapen. 
Denna interaktion kan ske som samverkan mellan olika sektorer i 
samhället. I koppling till detta har vi Triple Helix modellen som 
säger att interaktionen mellan universitet, industri och offentlig 
sektor är viktig för att utveckla innovationer. Hittills har sådana 
interaktioner sällan studerats vetenskapligt på miljöområdet. De 
flesta studier som gjorts har förbisett den faktiska praktiken i 
sådana interaktioner och vad som verkligen händer i projekt när 
dessa sektorer samverkar. Då detta har blivit ett vanligt sätt att 
tackla miljöproblem, är det viktigt att få mer kunskap om sådana 
processer. Syftet med denna studie är att studera och förklara hur 
samverkan mellan olika sektorer fungerar och relaterar till teorier 
om den samtida kunskapsproduktionen. Genom att använda 
interaktiv forskning, som bygger på gemensamt lärande och 
interaktion med deltagarna i studien, studerades detta i två fall. 
Det första fallet är en internationell samverkan mellan Triple Helix 
aktörer. Denna samverkan fokuserade på att hitta lösningar på 
olivoljeindustrins avloppsvatten i Grekland. Triple Helix användes 
både på en analytisk nivå samt en projektnivå som låg närmare 
deltagarna. Andra fallet är ett treårigt miljöforskningsprojekt i 
Kalmarregionen där en etablerad samverkan mellan universitet och 
industri hade målet att hitta lösningar på vattenhantering 
träindustrin. Denna samverkan utvecklades sedan genom att 
inkludera ytterligare aktörer i regionen. Den faktiska praktiken i 
dessa två fall visar på vikten av att ha en dialog mellan deltagarna. 
Triple Helix kan vara ett ramverk för en sådan dialog där modellen 
i sig blir till något nytt.   
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PREFACE 

Scientists are not locked up in an ivory tower isolated from the rest 

of society. Scientists influence, and are influenced by, the context 

that surrounds them. This is very clear when one considers 

environmental challenges and the demands of the ever-changing 

environment and society. Such challenges occur across all parts of 

society, and no single actor can define solutions. Collaboration is 

required, with people working together to overcome differences 

and to create something larger than the sum of the parts. There are 

different theories and models about how contemporary science 

works and how it should work. While useful as a framework for 

understanding, these are not always adequate to explain the 

everyday concerns of those in collaboration. Studying such 

concerns requires a methodology that involves the participants 

themselves, allowing them to have input on both the process and 

the results. In its most distilled form, this thesis seeks to explain 

how different people, from different sectors in different parts of 

society can collaborate to solve common environmental problems. 
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1 INTRODUCTION 

The research presented in this thesis concerns environmental 

collaboration. The study is from the viewpoint of a sociologist 

working for three years in a research group in environmental 

science and technology. Working in collaboration with sectors 

outside the university is often the norm, especially in applied 

sciences and when seeking solutions to environmental issues. This 

is in part because of structural factors that have changed the way 

that research is conducted in recent decades. However, when 

involved in such work, the collaborators might not have the time or 

the tools to reflect upon how these processes actually work. This is 

where the social scientific point of view can help in recording the 

thoughts and practice of those who are experts in their own fields. 

My intention in this thesis is to represent the input from people 

working in a multitude of areas while trying to solve the 

environmental problems of our day. 

 

This thesis explores a practical problem as well as a methodological 

problem. The practical problem is to understand the relations 
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between the university, industry, the public sector and other 

participants in environmental science and engineering. Studying 

such collaborations can give insight into how people may work 

more efficiently even though there are differences between sectors. 

This question also needs to be situated in a broader perspective of 

how research is conducted nowadays. The image of an individual 

researcher conducting experiments in the laboratory, and isolated 

from the rest of the world, is now far-fetched. Research can be 

interdisciplinary, collaborative, international, and so forth. 

 

The methodological problem is how to study, and at the same time 

to be a part of a research team. Interactive research (Svensson et 

al., 2007) was adopted as a solution and has been a guide through 

sometimes complex processes. Encouraging participants to think 

about their work, and how it relates to other sectors, is part of the 

strength of interactive research. The real challenge was to translate 

this into the thesis at hand illuminating the current landscape in 

which the university, industry and the public sector interact with 

each other on environmental issues. Ideally these insights can also 

be used in practice as a way to understand parts of the collaborative 

processes. 

1.1 Scope  

Environmental research is often conducted through collaboration 

between various parts of society. Collaboration is a broad concept; 

in this thesis the focus is on research collaboration within the area 
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of environmental science and technology, including any form of 

interaction between different sectors and actors within this area of 

study. The Triple Helix model is an analytical model 

acknowledging the importance of interactions between university, 

industry and government for innovation processes (Etzkowitz and 

Leydesdorff, 2000). The model is also used here to explain 

interactions of university, industry/company and public sectors 

while collaborating together to solve environmental problems. 

 

Understanding collaborative research demands a certain level of 

knowledge. Through interactive research, a type of social scientific 

research based on action research, such knowledge can be shared. 

Interactive research has been conducted within the environmental 

science and technology group at Linnaeus University in the period 

2011-2014. Interactive research includes direct interaction with the 

participants of a collaboration while at other times taking a more 

passive observer role. This interdisciplinary study recognizes that 

factors from sociological, economic and technological areas are all 

important for an environmental collaboration to function on 

multiple levels. The goal is to provide knowledge that can be used 

by the participating partners to improve their interactions with 

other sectors.   

1.2 Cases of environmental collaboration 

This section presents the field that the research has been 

conducted in. Two main cases were studied the first which was an 
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international cross-sector collaboration and the second which was a 

cross-sector collaboration in the Kalmar region. The time periods 

for the projects are shown below in Figure 1. 

 

Figure 1. Timeline for projects 

 

1.2.1 Cross-national case 

The first case, as presented in Paper I, was an international Triple 

Helix collaboration called STInno. This project included 

participants from five countries. This included three Triple Helix 

networks from the Kalmar region, Finland and Greece. Each of 

these Triple Helix networks had at least one participant from 

university, company/industry and public sector. This project used 

the knowledge of the different sectors and countries to focus on 

wastewater issues within the olive oil mills. In this project, the 

Kalmar region was represented by Linnaeus University, the 

regional council in Kalmar county and Sustainable Sweden 

Southeast AB which is a business creating network. This project 

provided an international perspective on cross-sector collaboration. 

In this context the Triple Helix was expressed differently on a 

project management level compared to an analytical level. 

 

2010 2015

2011 2012 2013 2014

Project periodPaper I

Paper II Project period
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This project was made up of several meetings and workshops, both 

international and regional, over three years. In the UK a workshop 

was arranged to discuss the Triple Helix model and what this 

meant for the project. In Greece where the wastewater problems 

occurred, a meeting was arranged with representatives from 

different sectors as the culmination of the project. In addition to 

the international meetings more spontaneous regional meetings 

were arranged as well. The Triple Helix model was a guide 

throughout and was used by participants as a way to understand 

the collaboration on different levels. 

 

1.2.2 Kalmar region case 

The second case, presented in Paper II, had its starting point in a 

three-year collaborative research project involving the university, a 

wood industry and several other companies. This aimed to solve 

wastewater problems in the wood industry arising from process and 

stormwater sources. Researchers were working in close 

collaboration with industry partners to find solutions to these 

issues. 

 

This collaboration was extended over three years to include more 

environmental actors in the Kalmar region. These actors included 

industries, companies, consultants, business networks, public sector 

representatives, other university partners and more. The research 

presented in the paper was conducted as a joint-learning process 

where more actors were included throughout the project. In this 
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way, it was possible to learn more about cross-sector collaboration 

and how participants perceived this. 

 

Solving wastewater problems in the region also required an ability 

to disseminate this knowledge to society. Innovation and 

commercialisation processes were introduced to the researchers. 

These included the development of a treatment plant and spinoffs 

from this. Interactive research was used to start a dialogue about 

these processes and to encourage additional input from the 

numerous actors. 

 

Paper II uses a regional point of view and the process of moving 

from university-industry collaboration to include additional 

sectors. This paper addresses the question of how the interaction 

between participants in cross-sector collaboration serves as an 

expression of societal relevance of research and increased 

interactions between sectors. 

1.3 Research problem 

The overall aim of the research presented in this thesis is to explore 

and describe how environmental research collaboration between 

sectors works. Previous research about cross-sector collaboration 

has mostly limited itself to university-industry research 

collaboration with few examples of collaboration on environmental 

issues. Collaborations between the Triple Helix sectors – 

university, industry/company and government/public sector - have 
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mostly been studied on an analytical level, thus leaving the actual 

practice of such interactions unexplored. 

 

Another shortcoming in the previous literature is the lack of 

explanation of the mechanisms that lead to successful three-part 

constellations. While several organisations claim to be working in a 

Triple Helix (Laestadius et al., 2007), less research exists about 

how these processes begins and how they work. This thesis aims to 

gain more knowledge about these informal and personal 

arrangements as well as the everyday workings of such 

collaborations and factors leading to success and failure. 

 

In the practice of collaborations participants can reflect upon the 

expectations, conflicts and solutions that cross-sector collaboration 

brings. Triple Helix interactions are supposed to improve 

innovation and regional development. However, there are no 

instructions for using the associated analytical model when 

participants from different sectors are actually interacting with 

each other. The Triple Helix approach was not developed for this 

purpose. Thus, it is interesting to explore how actors from different 

sectors use such models in their collaborative work. 

 

This study also explores how the current state of scientific research 

and knowledge production affect everyday research collaboration. 

Two relevant characteristics are the increased efforts to finance 

collaborative projects and the pressure on scientists to disseminate 

their knowledge to the rest of society. The third task of 
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collaboration with society, in addition to teaching and research, is 

one example of this. This is also captured in the Mode 2 theory 

(Gibbons, 1994) meaning an increase in practice-based problem-

solving and collaboration in networks. This thesis presents some of 

the challenges of cross-sector collaboration and suggests solutions. 

The main research questions that this thesis aims to answer are 

thus as follows. How does collaboration between university, 

industry and public sector partners in environmental science work 

in practice? How do such cross-sector collaborations represent the 

ideas of Triple Helix and Mode 2? Finally, how can interactive 

research be used to study such cross-sector collaborations?  

1.4 Outline 

The thesis consists of five main parts. First is an overview of the 

background and previous research about different forms of 

collaboration. This is considered in a Swedish and regional context 

as well as in the context of environmental science. Second, theories 

of the current state of science are presented, with a particular focus 

on the Triple Helix and Mode 2 of research. Here, different trends 

that can explain the role of cross-sector collaborations are 

recognised and the additional study of these is motivated. 

 

Third, the methodology and method chapter starts with a 

discussion about pragmatism and action research that are used as 

the foundations for the philosophy of science in the thesis. Fourth, 

interactive research as a method is presented. Here, the method 
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and how it was used in the research process are explained. This is 

an extended discussion of some of the thoughts presented in Paper 

III. Fifth, the last section concludes the thesis with a discussion of 

the results from the papers, and lessons that can be drawn from 

these individually as well as together. Figure 2 below shows the 

position of this thesis compared with previous research done in the 

Environmental Science and Engineering Group at Linnaeus 

University. 

 

Figure 2. Flowchart showing how the presented thesis relates to 
the work carried out by the ESEG group 
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2 BACKGROUND  

This background chapter will give an overview of the role that 

cross-sector collaboration plays in the scientific system in general 

and in Sweden and the Kalmar region in particular. Collaboration 

is not a driver in itself, but there are incentives on a structural level 

for increased interaction between the university and other sectors. 

2.1 Collaboration as a part of contemporary 
science 

Collaboration between sectors is nothing new; however the 

concept of the third mission, or third task, was introduced into 

Swedish university law in 1997. This third task of collaboration 

with the surrounding society was introduced as an addition to the 

traditional roles of education and research. This is also present in 

the guiding policy document for Linnaeus University, as the 2015-

2020 strategy for the university emphasises collaboration and 

societal benefit from research: “through collaboration, develop 

methods for problem solving to meet the needs of society”. 
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The third task in Sweden represents one aspect of increased 

integration between research and practice in society. As Göran 

Brulin writes, the third task creates incentives for knowledge 

production through interactive collaboration with society. It is a 

broad concept that is sometimes used in connection with co-

financed research, which in turn initiates a debate about the role of 

free research (Brulin, 1998). The third task puts emphasis on the 

role that knowledge plays in society, which diverges from the 

traditional view of scientific knowledge. 

 

The new universities in Sweden have an opportunity to be key 

players in this third task of universities. Indeed, it may be a way for 

new universities to compete with older ones. Linnaeus University 

is the newest university in Sweden, formed by merging Växjö 

University and Kalmar Högskola in 2010. The university has 

initiated several entrepreneurial efforts including a liaison office, 

technology transfer office and incubator. In addition, incubators 

and other entrepreneurial support organisations are present in the 

region even outside the university. Moreover, this is a regional 

university. An entrepreneurial university can be a key player in 

transforming a region to a knowledge-based region. For a 

university to become entrepreneurial, it needs a clear strategy, and 

for the region to become knowledge-based, the interaction 

between Triple Helix actors must be considered in conjunction 

with the creation of an entrepreneurial university (Etzkowitz and 

Klofsten, 2005). Another example of increased effort to become an 
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entrepreneurial university is the Kamprad Family Foundation. 

This was formed mainly to support research in the areas of 

entrepreneurship, environment and health, and to transform 

research outcomes to practical benefits. The target for this 

foundation, which handles about a billion Swedish kronor, is 

Linnaeus University. 

 

The increased importance of Linnaeus University for the 

municipality of Kalmar with its 64 000 inhabitants is evident. One 

report by the municipality showed that Kalmar, which is small in 

comparison with other university towns, has a less developed 

diversity, attitude to knowledge and innovation climate (Kalmar 

Kommun, 2012). The report suggests initiatives that would make 

Kalmar more attractive in this sense. Furthermore, a study 

supporting the same report found that most of the municipal 

departments have had collaboration with the university during the 

last two years. 

 

A department of higher education report (Talerud, 2000) discussed 

the progress that has been made on the third task. While the study 

recognised progress on this third task, some issues were identified 

as well. Among these were the lack of resources within the 

university and the lack of natural contact points. However, more 

liaison offices have been employed since the report. Two other 

reports from the department of higher education (Högskoleverket, 

2004, Högskoleverket, 2008) show that the third task might 

actually be  integrated in universities to the degree that it is no 
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longer necessary to refer to it. This is especially so regarding 

initiatives for commercialisation and incubators. One issue for 

researchers is the lack of institutional recognition for performing 

the third task. To counter this, an investigation by the Swedish 

department for higher education (Utbildningsdepartementet, 

2003) suggested what is called a “third qualification portfolio”, 

acknowledging the importance of co-operation with other actors in 

society and rewarding people that do this. While the lack of merit 

is still an issue, the third task and the idea of an entrepreneurial 

university is present in the regional and national perspectives. As 

shown in the text above, these trends are present in Linnaeus 

University in different ways. 

2.2 Swedish research policy and funding 

In this section, the role of Swedish research policy and the research 

funding agencies in encouraging collaboration is reviewed, to show 

some of the structural pressures these create. Regarding 

innovation, Sweden was ranked first in the 2014 Innovation Union 

Scoreboard (European Commission, 2014). National 

characteristics include a competitive export market and agencies 

that fund mainly universities with research grants. During the 

period 2008-2012, external funding to universities increased more 

than state funding. This increase was lower for the new 

universities, including Linnaeus University. Direct state funding 

provides the largest portion (46%) of funding overall. The research 

councils and other state authorities provide the second largest 
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portion of funding (26%), and many of those grants are co-funded 

by companies and industries with money or in-kind contributions 

(Universitetskanslerämbetet, 2013). Increased interest in more 

practical application has been driven by industry as well as by 

research funding agencies. 

 

The Triple Helix and systems of innovation have become 

integrated into the narrative of policymakers and through this, the 

Triple Helix functions as a widespread and influential theory 

(Jacob, 2006). The importance of research funding agencies in 

shaping the institutional elements of the university sector is 

discussed by Mats Benner and Ulf Sandström, who recognised a 

trend towards more application-oriented research (Benner and 

Sandström, 2000). Later, the “Vinnväxt” program, promoting 

innovation and growth in Sweden through the agency of 

VINNOVA (Laestadius et al., 2007), led to an increased policy 

focus on innovation systems in Sweden during the first decade of 

the 21st century. Vinnväxt is an example of how innovation system 

and Triple Helix perspectives are converted into policies. 

 

VINNOVA had a role in putting Triple Helix on the Swedish 

research policy agenda by setting the discourse and agenda from 

the top level. The research-funding agency influenced the regional 

actors as well as steering regional policy (Fogelberg and 

Thorpenberg, 2012). Triple Helix, innovation systems and clusters 

can be categorised as theories of innovation producing 

arrangement. By adopting the model, agencies themselves became 
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important players and altered the theories to suit their needs 

(Lavén, 2008). This is supported by other research offering insight 

into how Swedish Triple Helix policy was turned into practice in a 

regional case (Lundberg, 2013). When Swedish innovation policies 

were driven by research-funding agencies, top-down incentives for 

the Triple Helix model were created. This section has shown how 

such an idea like the Triple Helix can become a concept for policy 

and thus used as something else than originally intended. Part of 

this thesis is dedicated to exploring what such concepts mean for 

those that work on the actor-level in collaborations. 

2.3 Different sectors - different goals 

There are different ways in which the university can collaborate 

with other sectors. Some of these are collaborative research, 

contract research and consulting, in addition to commercialisation 

activities. The level of such engagement can be related to both 

individual and organisational factors. There are studies showing 

positive or neutral outcomes for research and publication 

(Perkmann et al., 2013, Craig Boardman and Ponomariov, 2009), 

while other studies show negative outcomes (Adler et al., 2009). 

The different reasons for collaborating can create challenges for 

sustaining such collaborations (Ruuska and Teigland, 2009, 

Johansson, 2008b), as the goals and values can be different 

depending on the sector or type of partner. 
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Stability, efficiency and necessity have been found to be important 

factors in university-industry collaboration. This includes a 

predictable future environment in order to secure financial gain, 

funding and business opportunities (Ankrah et al., 2013). Cross-

sector collaboration, including collaboration between government, 

business, non-profit organisations, communities and the public, is 

another research area. One literature review concludes that such 

collaborations are difficult to create and sustain. Awareness and 

appreciation of the differences between sectors and the 

surrounding environment have been identified as important success 

factors (Bryson et al., 2006). This review also acknowledges that 

interdisciplinary studies of collaboration are important in order not 

to exclude any important facets. 

 

University-industry relations have been studied for a longer time 

than Triple Helix set-ups. An evaluation of six university-industry 

collaboration projects found that universal factors such as trust and 

commitment are important (Barnes et al., 2002). It was also found 

to be beneficial if partners had prior experience of working 

together. Recognised reasons for university researchers to enter 

collaborations include securing funds and performing academic 

research, while business opportunities are less important according 

to one study (Lee, 2000). While the university has been shown to 

be open too collaboration with industry, a fear of too close 

collaboration and loss of academic freedom has been noted as well 

(Lee, 1996). Another study identified two main barriers in 

university-industry collaboration: differences in orientation and 
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intellectual property administration (Bruneel et al., 2010). Here, 

trust was recognized as important for lowering the barriers. Trust 

in turn, improves with long-term interaction. 

 

Areas that need further research have been identified as well. 

Individual initiatives for university-industry collaboration are less 

studied, which are different from institutional initiatives. It was 

found in one study that personal arrangements support many of 

university-industry interactions (Freitas et al., 2013). The reasons 

for, and outcomes of, collaborations are very diverse. There are 

some reoccurring themes regarding inherent differences in each 

sector and the importance of trust. In cross-sector collaborations, 

there are both advantages and disadvantages. One could also 

assume that the complexity increases when more partners are 

included from more sectors, as in the difference between 

university-industry collaboration and Triple Helix collaboration. 

No matter what the structure of the collaboration, both researchers 

and participants from other sectors need to deal with any issues on 

the actor level. 

2.4 Solving environmental problems through 
collaboration 

Environmental science and technology have been strong in the 

Kalmar region for some years, with a recognized cluster of 

activities related mainly to water management and technology. 

This is also a region of interest from a business perspective. 
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Exports from this area increased in the period 2003-2010 

(Tillväxtanalys, 2012). The sector is stronger in Kalmar county 

than in the rest of Sweden, as it has the second most people 

employed in that sector compared with the number of employed in 

the workforce (Strandberg et al., 2013). Furthermore, of the 39 

cluster initiatives mentioned in the VINNOVA report on Swedish 

clusters (Nordensky, 2009), Sustainable Sweden Southeast AB 

(SSSE) is the only cluster mentioned from the Kalmar region. This 

is also one of the few clusters in Sweden involving clean technology 

companies. Collaboration between different sectors is the chosen 

working model for SSSE, and thus, this organisation has become 

an important actor in gathering competence from the three sectors. 

SSSE aims to be a business-creating network in the area of energy 

and clean technology, consisting of members from companies, 

municipalities, Linnaeus University and more. 

 

It is also relevant to review the role of this thesis in environmental 

science. In fact, the analysis is not restricted to environmental 

science. However, the research has been performed over three years 

while working in this area, and the cases have a clear foundation in 

this domain. In waste and water management, no single actor can 

provide the solution. Governmental initiatives can promote 

environmental change, and authorities can enforce legislation in 

different areas. Some solutions do not yet exist, and research is 

needed from the university sector. Collaborative efforts can narrow 

the distance between the actual industry practice and potential 

solutions to the benefit of all partners and, in the end, the 
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environment itself. For many contemporary environmental issues, 

researchers also need to acknowledge the interests of civil society 

and the general public. 

 

The author has also been involved in other collaborative 

environmental projects that are not part of this thesis. A project 

funded by Sida called “A Feasibility Study - Industrial Process 

Water and Storm Water Management within Wood-, Pulp- and 

Paper Industry” aimed to create a platform for contacts with 

industries and authorities across the Baltic sea. Visits to Saint 

Petersburg were conducted with study visits to research groups and 

municipal wastewater treatment plants. Another example was a 

VINNOVA-funded project called “Integrated Waste Management 

Technology for Effective Biogas Production”. This aimed to 

expand the Swedish knowledge of biogas to Brazil and implement 

a waste sorting system for biogas production. Here researchers and 

companies from Sweden visited Rio de Janeiro and other cities in 

order to come in contact with research and business opportunities 

overseas. A third example of such a project is the work done with 

the international environmental conferences Linnaeus Eco-Tech 

2012 and 2014, with its goal being to bring together different 

sectors. 

 

Such projects also serve as examples of the current state of funding 

in Sweden, where incentives for collaborative projects are provided. 

While environmental researchers themselves can have knowledge 

about the specific problem, the know-how of companies can get 
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solutions closer to the market. The examples above, and the ones 

provided in this thesis, show that collaboration is not always a 

smooth process. In addition to the research and specific problems 

at hand, management and negotiation become some of the 

researcher’s everyday practice.  

 

The lessons from one study (Waterton, 2005), which explored how 

environmental scientists view the current state of science, the 

changing ideals and the connection that science has to society, can 

be used. Scientists themselves were found both to create 

boundaries and to have an awareness of the context that they are 

working in. Environmental scientists, and likely those in most 

disciplines, have to reflect upon the current state of research and 

upon the trend towards more involvement with society. In turn, 

such reflection is likely to affect the interactions between sectors. 

The argument and results presented in this thesis support this 

proposition. 
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3 THEORETICAL CONTEXT 

As mentioned, there are different models and ways to create 

incentives for cross-sector collaboration. Some of the strongest 

incentives are based on theories about how best to create growth 

and innovation in society. Some of these ideas are presented below 

and are connected to additional ideas on what characterises 

contemporary science. This chapter provides a theoretical 

framework for the research. 

3.1 Innovation and society 

The knowledge base of entrepreneurship, innovation, and science 

and technology studies is extensive and growing as a result of both 

increased diversification and specialization of knowledge. 

Although these areas share parts of the same knowledge base, 

entrepreneurship and innovation have become differentiated fields 

(Fagerberg et al., 2012). There are several theories and models that 

explain how innovation can be stimulated on different societal 
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levels. These theories give some ideas about how interaction 

between different sectors occurs or should occur ideally. 

 

Systems of innovation or innovation systems are one approach to 

studying innovation and technological change (Edquist, 1997, 

Lundvall, 1992). A systems approach acknowledges the 

multifaceted nature of the innovation processes and goes well with 

an evolutionary perspective on innovation. A definition of an 

innovation system includes recognition of the importance of 

economic and institutional structures affecting learning and 

exploration, and the interaction between important actors in this 

area. This system is described as being broader than simply 

business relations, also explaining how innovation and creative 

processes are initiated, sustained and organized. 

 

Regional innovation systems (RIS) (Cooke, 1992, Cooke et al., 

1997) are distinct from national systems. National innovation 

systems primarily involve large firms, while RIS also include small 

firms on a regional level. Regional industries and regional policy 

have an important role when linked to the interaction of private 

and public interests and to specific formal institutions and 

organizations involved in knowledge and innovation development 

(Doloreux, 2003). Regional advantage (Saxenian, 1994) is another 

pertinent theory, with Silicon Valley as an example of a 

decentralized system similar to at network. Proximity is important 

in combination with innovation policy and developed social capital. 

Similarly, the theory of clusters refers to a geographically close 
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group of interconnected companies and institutions in a specific 

field (Porter, 2000, Porter, 1990). A cluster is therefore a 

geographically concentration of specific industries gaining 

advantage from each other. The concepts above all try to explain 

innovation and growth from different angles, the next section focus 

more on one such concept. 

3.2 The Triple Helix model 

The Triple Helix is another perspective on the role of innovation 

in society. The starting point for the Triple Helix model in the 

research literature was the work of Henry Etzkowitz and Loet 

Leydesdorff (Etzkowitz, 2008, Etzkowitz and Leydesdorff, 2000), 

which aimed to provide a perspective on innovation and growth in 

which university, industry and government institutions play key 

interacting roles. The collaboration between these three sectors is 

considered as a motor for innovation, with the university as the key 

sector and knowledge as a key ingredient of innovation. 

 

Ideally, no actor should be seen as above the others in such a 

collaborative effort. Furthermore, the idea is for the different 

spheres to solve problems and to support each other in a co-

operative manner. This means that a university may apply an 

entrepreneurial approach to its research and education. Industry 

will need to appreciate the value of knowledge, research and 

education within the companies. Finally, the government, or the 

public sector in general, can be the driver of this Triple Helix 
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development by financing universities, projects and infrastructure. 

In this thesis, the Triple Helix is used at both a 

structural/analytical level and a management/project level; see 

Paper I and chapter 6, for an extended discussion of this. 

 

When the borders between the three spheres are diffuse, this 

Triple Helix is said to be an evolutionary model as distinct from a 

linear one. The process of evolutionary (innovation) development 

means that both the innovators and the innovations are 

undergoing constant change and learning, thus constantly 

redefining each other, depending on what is researched (Nelson 

and Winter, 1982). In the long run, research that generates new 

innovations becomes important to sustain the Triple Helix. The 

model suggests a way for innovation policy to promote such 

interactions between sectors. Incubators, science parks and risk 

capital ventures are examples of such initiatives. One clear example 

is the idea of an entrepreneurial university (Etzkowitz, 2003b), 

where researchers and students are encouraged to commercialise, 

create firms and undertake other entrepreneurial activities beyond 

traditional research and education. 

 

The Triple Helix model can be compared with the national 

innovation system and the regional innovation system approach. 

Compared with these two theories, the Triple Helix does not 

restrict itself to any particular geographical level which allows for a 

broader range of analytical perspectives when studying such a 

model empirically (Leydesdorff and Zawdie, 2010). In a Triple 
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Helix, innovations evolve by selection (market), stabilization 

(politics) and globalization (knowledge). Traditional innovation 

systems used the first two of these but generally have difficulty 

performing on a global level. Etzkowitz see the national innovation 

system as a type of Triple Helix where the sectors keep their 

traditional roles. In a Triple Helix, the sectors become more 

interconnected through innovation processes (Etzkowitz, 2003a). 

Predicting where the innovation actually occurs is harder in a 

Triple Helix because of this interconnection. 

 

3.2.1 Limits to the Triple Helix 

However, there are limits to the Triple Helix model. It has been 

noted that increased pressure to retain for intellectual property 

rights could take its toll on free research. It is necessary to consider 

what the changing roles of the university and industry mean in the 

long run (Leydesdorff and Etzkowitz, 1998). What could be called 

academic capitalism is another perspective in which the downside 

of an increased integration between markets and universities is 

recognised (Slaughter and Leslie, 1997). Increased competitiveness 

for funding and profit-related activities, like new firm creation and 

patenting, is likely to have an effect on the role of academics. 

 

Additionally, the model and function need to be studied more 

deeply. As the main goals are innovation and social development, 

it has been argued that the model should also include civil society 

as a fourth helix forming a Quadruple Helix (Copper, 2009). Civil 
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society could here be represented by NGOs or social 

entrepreneurs. The latter can be interesting actors that are quite 

different from firms because of their focus on social/environmental 

change as the main goal (Gawell et al., 2009). Suggested additions 

to the three sectors illustrate the complex reality of cross-sector 

collaboration beyond the three major participants. 

 

The challenges for university, in this new role of economic 

development, might be underestimated. It is not certain that 

policy-driven collaboration between Triple Helix partners produces 

expected results (Hagen, 2002). In general, the Triple Helix has 

high goals, with almost ideological roots, in the way that it is used 

as a success factor for development. The Triple Helix can thus be 

disseminated as a positive narrative for management with 

normative considerations: economic growth can be managed, the 

three sectors are equal and independent but connected, and the 

three sectors are a key for economic growth (Jensen and Trägårdh, 

2004). When tested in practice, such a positive narrative can 

present high expectations that are difficult to fulfil. 

3.3 Perspectives on the current state of 
science 

Mode 2 is another perspective on the current state of science. The 

idea is that traditional research, called Mode 1, is often conducted 

within disciplines. It has been suggested that momentum has now 

shifted towards a Mode 2 (Gibbons, 1994, Nowotny et al., 2001). 
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This new mode of knowledge production is more open for 

participants outside the university, and research is done 

collaboratively. Including different participants who reflect the 

nature of the research is one way in which the research becomes 

more open and able to be done in networks. Accordingly, 

researchers in Mode 2 need to reflect upon the context of societal 

relevance and accountability of the conducted research. Mode 2 is 

also characterised by interdisciplinary and context-driven problem-

solving that is made possible by the increased interactions. In this 

view, the lines between applied and fundamental science are 

blurred. The usefulness of knowledge in society becomes a measure 

of success in this context. In practical problem-solving, it is 

reasoned, technical approaches are inadequate for finding 

solutions. While there is evidence that collaborative team-based 

research is the main mode of activity in the scientific community 

(Carayannis and Laget, 2004), the idea of Mode 2 is still open to 

debate. 

 

Etzkowitz and Leydesdorff actually consider Mode 1 as a new 

construct to highlight the autonomy of science. Compared with 

this, Mode 2 only confirms that science has always been organized 

in networks solving practical problems (Etzkowitz and 

Leydesdorff, 2000). Triple Helix, in this case, is a perspective from 

which to study the relations between these two modes. Others 

have argued that Mode 2 and Triple Helix are two of seven 

identified perspectives for studying contemporary science systems. 

The different perspectives all recognise a trend towards more 
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socially relevant research and acknowledge the interaction between 

science, industry and government (Hessels and van Lente, 2008). 

While a multitude of perspectives on contemporary science exist, 

these provide a relevant, but incomplete, map pointing in the same 

direction. This pluralism and coexistence of different perspectives 

has sometimes been referred to as a Mode 3. This in turn hints at 

the importance of connecting research and development that is 

beneficial to, and applicable by, all collaborative partners: 

 

This research could then be an expression of a new form – a 

Mode 3. This research could be recognised by high demands 

for quality and validity, a connection to strong research 

environments within universities, an interest for equal 

collaboration, intensive and courageous methodological 

development, ready to visualise and communicate research 

results to make use of these. The main thought for this Mode 

3 is to merge research and development, but also keep apart 

roles and responsibility (Johannisson et al., 2008, p. 377). 

 

In this context, the role for universities, and the other sectors, is 

more flexible. This leads to greater opportunity for a university to 

participate in problem-solving; for example, through the Triple 

Helix approach. The idea of Mode 3 and Quadruple Helix (or 

even Quintuple Helix where the natural environment could be 

included) has been proposed (Carayannis and Campbell, 2011, 

Carayannis et al., 2012). While Leydesdorff does not limit the 

model to the three helices, he advises caution when specifying 
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additional dimensions (Leydesdorff, 2012). The argument in this 

thesis is that there are many different perspectives on 

contemporary knowledge production. These coexist and compete 

with each other, depending on the different research schools, 

which choose different perspectives to use as a framework. 

3.4 Summing up 

What we end up with is a series of complex trends in 

contemporary science systems where scientific knowledge is 

produced collaboratively in a societal context. This is in part 

because of larger changes in scientific structure as well as clear 

incentives from policy and research funding agencies. Though 

there are different ways to describe the current state of science, 

Triple Helix or Mode 2 can be used to pinpoint actual trends 

reflected in everyday work. The argument in this thesis is that 

increased cross-sector interactions and pressure from society have 

become part of environmental science. This argument is 

exemplified in the presented cases. 

 

While some of these models are ideas for innovation development, 

innovation as a concept is left in the background throughout the 

rest of this thesis. What is important to remember is however that 

ways to create innovation are considered important in 

contemporary research policy. As such the models and theories 

that stimulate innovation are used on the actor level where these 
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are open for interpretation for those that use them in their 

collaborative work.  

 

This leaves us with questions of how ideas like the Triple Helix 

and Mode 2 are actually used and how they perform in practice. 

On the actor level, participants might not have full knowledge of 

such ideas, but they can still be a part of the everyday work. 

Eventually, participants gain experience with the processes and can 

contribute to a dialogue on a project or collaboration as we will see 

in the next two chapters. 

 

In addition, there are no clear answers on how to manage 

collaborations that are influenced by such ideas. Actor-oriented 

perspectives are less evident in the previous literature on 

collaborations, especially on the influence of interactions through 

conducted research. This thesis aims to fill this knowledge gap 

about environmental cross-sector collaborations. Explaining this 

means connecting the larger structural changes presented above to 

the everyday practice of cross-sector collaboration. The next 

chapter provides a methodology and perspective for studying these 

issues. 
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4 ACTION RESEARCH AND 

PRAGMATISM 

This chapter presents the methodology for studying collaborations 

while being a part of them, and at the same time fulfilling the 

demands of scientific research. The current landscape of research 

has problems answering the complex questions of today’s society 

(Tydén, 2002), while contemporary knowledge production is not 

limited to the boundaries of a university. There might be a tension 

between the university characterized by free, exploring universal 

critical science, and the necessity of collaboration with the rest of 

society through applied scientific means. This chapter suggests an 

approach for studying, and at the same time overcoming, these 

contradictions. 

 

Action research is helpful when dealing with the divide between 

theory and practice and indeed between research and society. In 

this tradition it is argued that the researcher cannot be an isolated 

onlooker in new forms of knowledge production (Gustavsen, 
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2003). The following discussion addresses the philosophical, and 

pragmatic, foundations of action research leading to adoption of a 

method based in interactive research. This is an extended 

discussion of the work presented in Paper III. 

4.1 Practice 

In action research, participation and interaction are encouraged in 

studying the emergence of practical knowledge and subsequent 

change. This also bridges the gap between social science and 

practice (Reason and Bradbury, 2006). We need to stop here and 

consider what practice means compared with theory. Knowledge in 

practice can be identified as a kind of craftsmanship and skill used 

by the practitioner in everyday work. A practitioner is broadly 

defined here to include those professionals working within a 

specific area like environmental science. Such knowledge of 

practice is gained by experience or long-term interaction with 

other practitioners through dialogue (Wigblad and Jonsson, 2008, 

p. 313). Donald Schön recognised the importance of the 

reflections of practitioners during and after their actions and the 

opportunity for researchers to study this: 

 

Researchers and practitioners enter into modes of 

collaboration very different from the forms of exchange 

envisaged under the model of applied science. The 

practitioner does not function here as a mere user of the 

researcher’s product. He reveals to the reflective researcher the 
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ways of thinking that he brings to his practice, and draws on 

reflective research as an aid to his own reflection-in-action 

(Schön, 1991, p. 323). 

 

The practitioner has knowledge about his/her practice that the 

action researcher seeks to identify; indeed the practitioner could 

also become a researcher. To reach this practical knowledge the 

researcher need to develop trust with the participants. Creating a 

subject-to-subject relationship through dialogue occurred, during 

the research presented in this thesis, with participants with whom 

the researcher had reoccurring contact. Interviews with these actors 

were generally informal, easing navigation between empirical data 

and the practitioner’s domain. In the context of the research at 

hand, practice can be related to the work done in environmental 

science in projects and collaborations. Collaboration can be 

considered a learned skill used by participants when interacting 

with partners from their own or other sectors. So when studying 

and providing incentives for change, it is important to involve 

organisational members who can then learn and develop together.  

 

4.1.1 Pragmatism 

Two approaches to action research are the pragmatic and the 

critical traditions. This thesis aligns itself towards the pragmatic 

tradition, which focuses on practical knowledge and cooperation 

through dialogue. Uncovering and using the participants’ 

experience and opinions can help tackle organisational issues. 
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Reaching an understanding that can influence the social 

environment can be done through action and co-operation 

(Johansson and Lindhult, 2008). Starting from the actual situation, 

as in pragmatic approaches, means more researcher involvement in 

the process of change and less chance for reflection. However as 

shown below the interactive approach does leave room for such 

reflection and theory development. John Dewey developed the 

tradition of pragmatism and related this to educational science. 

One key idea was to never separate thought from action while 

maintaining a strong belief in democratic values (Greenwood and 

Levin, 2007, pp. 59-62). The way to achieve more knowledge is 

through the practice of inquiry by observing the concrete actions of 

actors. 

 

For a researcher to start from a certain theoretical position means 

accepting certain preconceptions on how reality relates to this 

position. Starting from a model like the Triple Helix means 

accepting certain conditions that are set from a policy or research-

funding agency level, for example. Such a starting point disregards 

how the participants actually interpret such a model, theory or 

word in practice. Throughout this research democratic values were 

not defined by emancipation but rather through inclusion of 

participants and sectors seeking input from a wide array of 

participants and sectors. Accounting for the diverse participants’ 

knowledge means not limiting knowledge production to university. 
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4.1.2 Validity 

There are some features of action research that are different from 

other social sciences. Action research does not separate theory and 

practice in the same way as mainstream sciences. In action 

research, action and meaning cannot be reduced to regularities 

(Argyris et al., 1985, pp. 5-6). Involving and evolving the studied 

community/organisation should ideally be done through learning 

and open critical reflection. As such this approach also leads to an 

integration of applied and basic science. 

 

Intervention is on the agenda meaning that participation and 

interaction are not only possible, but also an important part of the 

scientific process. Action research recognizes that the non-

researchers have “detailed, complex, and valuable knowledge about 

their lives, environments and goals” (Greenwood and Levin, 2007, 

p. 103). This view of knowledge is influenced by pragmatism and 

recognises that participants are active and use action as a tool for 

coping with their lives. In this way action research distinguish itself 

from positivist claims for objective knowledge acquired through a 

spectator view (Baert, 2005), or at least complements this claim. 

 

One unique criterion for action research is outcome validity. In 

short this concerns whether or not the studied problem is solved 

and what the outcome is. Another criterion involves the degree to 

which the research is done collaboratively and creates awareness 

among the participants (Herr and Anderson, 2005, p. 60). Validity 

is tested in connection with other actors and sectors instead of 
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limiting this to a closed academic community. This occurred 

throughout this research using various means. Seminar and 

workshops methods were used to discuss results, in addition to 

ongoing informal discussions about the results with the 

participants (see chapter 5). Consensus did not always occur, 

however the lack thereof was a result in itself showing areas of 

conflict between sectors. It was also shown that introducing a 

forum where participants can discuss such conflicts could be 

challenging and frightening. The loyalty to other collaborative 

partners could sometimes become problematic. 

4.2 Abductive approach 

When you simplify reality you risk missing underlying structures 

and mechanisms. The action research perspective provides an 

important starting point recognising the relevance of experiences 

and practice-based knowledge. From this starting point the 

researcher can collect information and analyse it to reach deeper 

knowledge. 

 

The starting point here is always what is actually happening in the 

world and aiming for the most reasonable explanation. However 

the practice can be reconceptualised through a framework of 

understanding to show a new meaning for already known 

phenomenon. This is done through the process of abduction using 

theoretical concepts to describe the broader context of the 

empirical observations. Abduction is a form of abstraction where 
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the researcher tries different theoretical interpretations that can 

lead to new insights. This framework can be built upon a model, 

theory, knowledge overview, norm system or method. Part of 

abductive thinking involves describing empirical observations with 

the use of this framework to find patterns. Christina Jensen and 

Björn Trägårdh write as follows:  

 

There is no theory about Triple Helix, but the concept can 

help us build a theory about something interesting concerning 

the phenomenon of dynamic innovation within society. The 

concept can fore-structure empirical material, useful when 

deciding which analytical tool to use (Jensen and Trägårdh, 

2004, p. 517) 

 

In this study the framework was the Triple Helix model. The idea 

was to make participants think and reflect on cross-sector 

collaboration using this model. However throughout the research 

process this framework can be changed in a back-and-forth 

interplay. In doing so it was also important to not limit oneself or 

the participants to certain assumptions about what the Triple 

Helix means. It was used as a starting point to delve deeper into 

the functions of interactions between the sectors: 
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Figure 3. Ideal research emphasis (translated from Wigblad and 

Jonsson, 2008, p. 315) 

 

The abductive process moves not only between a theoretical 

framework and empirical observations but also to practice as seen 

in Figure 3. An example of this occurred when the participants 

were confronted with the Triple Helix framework and it was 

shown that their perceptions did not fit the ideal model (see 

chapter 6). Such an interaction between the research system and 

the practice system forms the basis for common understanding of 

the research object (Ellström, 2008). The switch between the 

framework of understanding and the empirical findings, led to an 

input on the theoretical framework from the participants. Through 

the input of participants the framework was adjusted during the 

process. 
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After the research has been conceptualised it becomes possible to 

define the explanatory part of the methodology. If the researcher 

relates solely on empirical data, this means staying only in the 

observable world. Conceptualising a phenomenon in a new way 

can make relations visible and provide the foundation for changing 

and reflecting upon these (Svensson et al., 2002, p. 180). The 

abductive thinking used in the research began by finding different 

themes in the collected materials, sorting these and then returning 

to the field and discussing findings with participants. This 

movement between the field and the framework was most evident 

in dialogue in the seminar form (see section 5.2.2). As we will see 

in the next chapter, such a dialogue is important for the interactive 

approach. 

 

The strength of abduction is the ability to generate new knowledge 

rather than proving or disproving existing knowledge. The 

influence from pragmatism can be seen both in action research and 

the process of abduction. Knowledge is a type of active action that 

actors use as a tool for coping with their lives. A view of knowledge 

that makes participation and interaction not only possible, but also 

important for the scientific process, is important in interactive 

research, as we will see in the next chapter.  
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5 INTERACTIVE RESEARCH 

As the philosophical and methodological roots are set, we now 

turn to the actual method. Interactive research is a recent 

development centred on a Scandinavian tradition of action research 

used in workplace learning. Interactive research, with its focus on 

joint learning, recognises several limitations with action research 

(Svensson et al., 2007). To begin with, the action researcher has a 

strong role in changing the organisation and might become too 

involved because of this. There is also a risk that such research may 

achieve a local understanding rather than a general analysis. In 

addition, action research is a time-consuming process often 

limiting itself to practical, rather than theoretical, results. This can 

lead to a lack of legitimacy in the academic community. 

 

Interactive research aims to solve some of the issues mentioned 

above. Here, the goal is for the researcher to have a role that is 

more or less equal to that of other people in the collaboration. The 

researcher should be active but not controlling, balancing his/her 

distance from and closeness to the studied process (Svensson, 
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2008, p. 371 f). There is also a need to keep a distance between the 

research and practice systems and not to become a captive of the 

latter (Sandberg and Wallo, 2013). This balancing act aims to 

achieve understanding from the participant’s point of view while 

being able to step back a bit and to reflect upon the process. 

 

The responsibility of the researcher for change is less in interactive 

research. All participants should be part of a joint learning process 

bringing both practical and theoretical knowledge to the research. 

A good argument for the use of interactive research when studying 

collaborations is that it can involve all the different actors in the 

joint learning process (Johannisson et al., 2008, p. 11). This can 

allow for all sectors to have input into the goals and results of the 

research process. 

 

Interactive research can even be seen as typical of Mode 2, driven 

by goals beneficial to and applicable by, all partners. This should 

lead to new knowledge in a dialogue between academics and 

practitioners. Thus, interactive research is well suited for the work 

presented in this thesis, acting as a guide for collaboration between 

university and other parts of society. This joint learning started 

from an understanding of what assumptions, duties and 

capabilities the participants had. Through the interactive approach, 

it was possible to stay within and develop the relations in the 

studied field. 
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5.1 Role of the researcher 

Throughout the research process, it was necessary to assess 

critically the role of the researcher. A clear role was necessary in 

order to engage the other actors and to build trust. The flexibility 

of interactive research was therefore an advantage in a project 

where the aims were both to study and to develop. The interaction 

itself encouraged participants to think about what they did, thus 

exposing potential conflicts and solutions. Defining the role of the 

researcher meant reflecting on one’s role during writing and 

discussion throughout the process. 

 

Anders W. Johansson (Johansson, 2008a) recognises three 

different researcher roles among which the insider researcher is 

closest to interactive research. This can be a researcher working 

within the studied organisation where theory is used as one way to 

create a distance from the study object. Combining this role of the 

researcher with his/her organizational role can be both difficult and 

fruitful. Experiences from insider research confirm the advantage 

of having a deeper understanding of the organization and its 

resources (Roth et al., 2007, Adler et al., 2004). At the same time, 

challenges in dealing with multiple roles, the pre-understanding 

and the political system of the studied organisation can become 

apparent. 

 

Constant movement between different roles, each with varied 

intensity and degree of interaction can occur during the interactive 

research process. Observing a meeting puts different demands on 
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the researcher compared with leading a seminar or planning a 

project, for example (Rosell, 2013, Mattsson, 2004). This shift 

occurred several times during the research process. When 

preparing seminars and meetings between sectors, it was necessary 

to take initiative and to become more of a manager. During some 

meetings, however, it was better to keep a passive, role taking notes 

and observing, sometimes commenting on the process. 

 

One example of this process can be illustrated through the contacts 

with one water technology company. Here, initial contacts were 

made through meetings including other researchers and company 

representatives to discuss possibilities for collaboration. After some 

time, it was possible to interview these representatives who could 

discuss the process freely, providing input for their eventual 

participation in the cross-sector seminar presented in Paper II (see 

also section 5.2.2). 

 

The interdisciplinary dilemma also became apparent as most other 

researchers and participants had a background in natural sciences 

rather than social sciences. While this sometimes created friction 

there was also a sense of curiosity and appreciation for this research 

that concerned itself with everyday questions. This opened up 

opportunities for discussion about the progress of collaboration 

that otherwise would not have emerged. A coffee break for 

example, could then become an important opportunity for input on 

some issue or a way for participants to express themselves. 
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5.1.1 Ethics, closeness and distance  

Acknowledging the participating role of the researcher and the 

advantages and disadvantages of this was important while also 

considering the distance and closeness aspects. For example, two 

types of practitioners/participants could be differentiated during 

the process. The first type included those whose research was 

conducted closest to the university sector. Here, collaboration 

became natural, but issues of closeness/distance became a problem. 

The second type was from outside the university, mainly from 

industry, business networks and the public sector, where it was 

easier to create distance and harder to gain closeness and trust. 

 

Another ethical consideration relates to the closeness the 

researcher has to the participants. Some things that are said might 

be relevant for the research; however, the situation in which they 

are said could be an everyday informal conversation. Here, it was 

important for the participants to be anonymous in the research, 

and that they had a chance to see the resulting text. It was also 

important to clarify the role of the researcher and the connection 

to the studied process. Where the research end and begins was 

sometimes hard to demarcate with a clear boundary. 

 

Too much responsibility in developing the collaboration would 

have created pressure and made the researcher accountable for the 

progress. This also would have taken up a lot of time that could 

have been focused on research instead. One solution was once 

again to switch between roles; for example, providing support in 
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some meetings and taking on more of an audience role in other 

meetings. 

5.2 Methods 

As proposed in Paper III, the interactive research process can be 

done in four steps, which can be related more to a continuous 

process rather than a linear one: identifying research questions, 

gathering information, analysing and interpreting, and finally 

sharing results with participants (Berg, 2001, pp. 180 ff). Step I in 

this process (see Figure 4 below) was to become familiar with the 

research area and theories relevant to the context and previous 

work done within this area. Using the Triple Helix model to 

inform the initial understanding made it possible to see how this 

was reflected upon in practice. While the idea of a collaborative 

environment between sectors was the main focus, a wide 

interpretation of the Triple Helix model was used in the initial 

understanding or framework development: 

Figure 4. The interactive research process (adapted from Berg 

2001) 
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Gathering of information and materials in Step II was done using 

a number of methodological practices described more thoroughly 

in the next section. Step III became a long process of reflection, 

analysis and interpretation. Part of this step involved categorising 

the material into different descriptive themes. 

 

The goal of these descriptive accounts was to reflect the opinions 

of all participants which are secured more thoroughly in Step IV. 

The dialogue with the participants and sharing the results was 

done in a number of ways: focus groups, in-group forums, informal 

meetings, meetings, community group meetings, etc. For the 

sharing step, the main method used was the seminar form, as used 

for the research in Paper II but also the workshop in Paper I. 

Further the text could then be shared and discussed with the focus 

on the different themes. After the sharing step, there was a 

remoulding of the Triple Helix idea, which restarted the research 

process from step one. Results should be shared with the 

participants as well at the end of the project, in the case of this 

thesis this is done through the licentiate seminar. 

 

5.2.1 Materials 

Some general rules guided the actual data collection method. 

Informal discussions with participants were important, but it was 

advantageous if they could provide some analysable data to support 

any claim. Furthermore it was necessary to seek out alternative 
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explanations and contradictory data, affirming mistakes to promote 

learning, to determine the researcher’s own impact and to test 

competitive views (Argyris et al., 1985, pp. 258-261). There were 

many impressions and a vast amount of information; thus, it was 

beneficial to include the writing of journals and diaries in the 

research process (Herr and Anderson, 2005, p. 32 ff). This was 

used in the writing of this thesis as a way to keep track of the 

progress, sometimes just writing a few lines per week in the 

logbook – other times half a page in one day to describe an 

interesting event or thought. 

 

The logbook became a way both to structure the thought processes 

and to give a chronological account of the projects and processes. It 

was also important to collect and take advantage of the data already 

available in the projects, such as minutes, research applications, 

reports and publications that could become useful. It was 

important to take opportunities to collect data in the everyday 

interactions, including meetings, seminars and conferences. 

 

Action research and interactive research not only can use 

interviews but also can take advantage of informal discussions in 

addition to the traditional, often recorded, interview situation. 

Informal discussions were often summarised afterwards in the 

logbook or in minutes. For Papers I and II, a total of 12 interviews 

were conducted in a semi-structured manner. The advantage of 

doing so being to be able to delve deeper into interesting findings 

and certain subjects that the participant wanted to share. These 
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interviews were conducted with representatives from university, 

industry, companies and public sector representatives. 

 

One online survey was conducted for Paper I to assess the 

participants’ view of the project and the process, with focus on the 

interaction between Triple Helix sectors and the process of 

international collaboration. Furthermore about 30 pages of the 

logbook and 30 reports, minutes and documents were studied for 

both papers. In addition to this, many (likely more than 50) 

informal contacts from projects, seminars, workshops, conferences, 

trips, study trips, etc. were important for the research process. Such 

informal contacts should not be underestimated in interactive 

research since dialogue and meetings often provide the researcher 

with valuable input and material. 

 

Reaching the end results meant using a combination of the 

different materials. This is a way to triangulate the results and the 

interpretative and abductive processes were essential in bringing 

these together. The seminars were important to see the whole 

picture and to validate these findings and to get even more input 

on the results. An overview of the project processes with the key 

events is presented below in figure 5: 
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Figure 5. Project processes and materials 

 

5.2.2 Creating dialogue through seminars 

Step IV in the research process model was used to share and create 

a dialogue with the participants about the results that had been 

achieved so far. This was performed actively in the case presented 

in Paper II through two seminars with the goal of discussing 

findings and questions that arose during the research process. In 

the first seminar, there were four participants from the research 

group and one colleague involved with supervision. In a way, this 

was a test of the seminar method. Here, six different themes were 

presented to the participants: what Triple Helix is, what 

differences there are between sectors, how it is working for 

industry, whether university is easy to reach, the importance of 

knowing those whom you collaborate with, and the role of 

innovation and reaching practical results.  

 

The second seminar included 14 participants from university, 

company and public sector. This was arranged by inviting contacts 

who participated in interviews and others who were recommended 

or who participated in other ways during the project process. A 

short presentation of research interests was followed by an open 
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discussion about four topics: differences between sectors and how 

to bridge these, the role of students as a link between sectors, how 

an open dialogue and informal contacts are important, and finally 

what a common arena for collaboration can look like. The topics 

for both seminars were the result of the previous research 

conducted during the project. 

 

Using this form of creative dialogue opened up discussions where 

participants from different sectors were directly engaged with each 

other. In this process, new results surfaced and old results were 

validated or discarded in a joint effort. One example was the 

discussion about a common arena for collaboration. The 

participants saw a multitude of specialised arenas within 

environmental work and did not believe in one particular forum for 

this. However, it was also shown that it was important for them to 

have different ways to communicate between sectors; otherwise, 

some felt quite isolated and did not know how to contact the other 

sectors. In addition to the seminars, results were also discussed 

with other participants from all sectors through informal 

discussions and through input on parts of the written articles and 

texts. 
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6 RESULTS AND DISCUSSION 

Using analytical models on a macro level was not the main purpose 

of this research. Rather the goal was to study how these affected 

the participants working in environmental collaboration. This is 

the reason for using an interactive research approach: to be able to 

get close to the participants’ everyday praxis/experiences. Here, the 

participants used models and theories, and made something new of 

these while still working. This occurred in an environment 

characterised by the contemporary state of science, as identified by 

the Triple Helix and Mode 2 ideas. 

6.1 Paper I 

The study presented in Paper I was based on research performed 

during a three year international project. The goals of this project, 

with participants from five different countries and three Triple 

Helix networks, were to strengthen wastewater research and 

technology. The idea was for the Triple Helix constellations to 

increase the cluster performances in Sweden, Finland and Greece 
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by examining the case of olive-mill wastewater in Greece. 

Participants were encouraged reflect continuously on the role that 

the Triple Helix played during the project.  

 

Throughout the project, an analytical level of the Triple Helix 

coexisted with a management level. This was especially apparent 

during the Triple Helix workshop in Lancaster. A summary of this 

workshop is presented in Table 1 where the different challenges 

are shown on an analytical level and the solutions on a 

management level. The analytical level had the characteristics of 

the accepted notion of the Triple Helix model as presented in the 

literature. It was seen as a positive motor for innovation, regional 

development and a general narrative that collaboration between the 

three sectors was a key to success. As such, part of the project goals 

was to transfer this idea from northern Europe to Greece. 

 

The management level, by contrast, became a way of working in 

the project, with different sectors discussing progress and trying to 

solve specific problems. Complexity increased as there were three 

Triple Helices participating in a cross-national arena. Challenges 

during the project were often talked about at an analytical level 

while solutions were discussed at a management level. This was 

because the participants themselves could work at a management 

level and there tackle the problems that the collaboration faced. 
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Starting from a Triple Helix perspective was also limiting in a way, 

as it excluded the civil sector, at least in the beginning of the 

project. Performance of the project was also hindered by the 

transnational set-up with staff changes and limited time to create 

trust and collaboration between participants. This necessitated a 

smoother bottom-up process that did not force a Triple Helix 

structure to the project. 

 

The people side of the Triple Helix, or “Peelix” as one participant 

put it, demands additional attention when using the Triple Helix 

as a model for collaborative projects. Such a model provides 

participants with a top-down mould that does not always fit their 

everyday work. Here, policymakers and authorities need to take 

care when creating incentives and pressure. Furthermore, this 

paper points out the importance of trust and social capital in such 

networks. Trust and social capital can highlight the importance of 

the people side of such collaborations. 

 

This paper documented the complexity of both cross-sector 

collaboration and international collaboration at the same time. 

Through this process it was found that the network within regions 

developed differently from that between regions. On the regional 

level there were more chances to meet and get to know the 

partners, while the cross-national collaboration developed slower 

and caught up with this process at the end of the project. The 

project had high expectations and the expected innovations and 

water treatment solutions never reached the olive oil mills during 
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the project period. While several management issues did occur, 

networks did form between countries and sectors. 

6.2 Paper II 

Long-standing collaboration with the wood industry was extended 

in 2011-2014 through an EU-financed project. Additional actors 

were brought into the collaboration to look for further ways to use 

knowledge about industrial wastewater treatment. This extension 

of the collaboration partly used interactive research to get input 

from a wide variety of actors from the university, industry, 

companies and the public sector.  

 

The research presented in Paper II is a study of this process with a 

focus on environmental actors from different sectors in the Kalmar 

region. The overall aim of this paper was to see how the current 

state of knowledge production, characterised by increased 

interactions between sectors and need for societal relevance of 

research, was reflected in the everyday work of those participating 

in cross-sector environmental work in the region. 

 

By using interactive research, it was possible to spark reflections 

among the participants of the project and other invited sector 

representatives. This was done by, for example, two seminars 

where participants could reflect upon differences and similarities 

between sectors and their roles in environmental research. 

Through such interaction based on the Triple Helix sectors, the 
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participants started to express concerns, conflicts and solutions 

about cross-sector collaborations. Revisiting the collaboration 

process using interactive research brought input from the 

participants into the research process. When the Triple Helix was 

used as a framework or topic of discussion, this created a dialogue 

among the participants, where they remoulded the idea in their 

own terms. 

 

The results illustrate conflicts concerning values and time frames as 

recognised by earlier studies. The public sector looks to what is 

best for the society and has a legislative power advantage, while 

companies/industries have limited time and money, and want to 

see practical results. The university, by contrast, has a long term 

perspective and focus on research that can be published. When 

researchers have to satisfy other sectors with work that border on 

consulting services, this creates friction in the collaboration. Such 

conflicts coexisted with common goals such as the improvement of 

the environment. 

 

In some instances researchers were still seen as isolated in an 

academic world separated from the other sectors. Part of this can 

be related to the idea of Mode 2 (and the third task) in which there 

is a need for researchers to be able to include and communicate 

with other sectors. Here one recognised skill was the ability to be 

able to talk and communicate with all sectors in an understandable 

way. Structural incentives for collaboration, especially through 
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financing, were still seen as complex especially for small 

companies. 

 

The participants in the study also emphasised the importance of 

informal networks and contacts to form open relations to help 

manage these conflicts. Informal meetings without any prestige 

were seen as one way to start the collaborative process. Knowing 

who to contact was one important and open forum were seen as 

one way to develop such networks. One single forum for 

collaboration was seen as farfetched however as environmental 

problems themselves are divided into specific areas.  

 

For researchers to achieve the third task, producing research with 

societal relevance, meant being confronted with ideas that are not 

part of the traditional role of the researcher. Entrepreneurship and 

innovation processes, as well as satisfying the industry with applied 

results, provided some of these potential challenges. Such 

challenges emerged from the interactions, because it is through 

interactions with other sectors that differences and similarities are 

noticed. In such dialogue, all partners are included and provide 

input to the results. This forces researchers to open up to the other 

sectors, but a broad definition of usefulness or societal relevance is 

needed here to define the academic role. 

 

This paper contributes new knowledge about collaborative 

processes that have been somewhat disregarded in more analytical 

or macro-oriented studies. Collaborations are complex and cannot 
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fully be understood using only models. Informal networks and 

contacts are essential, and the participants constantly reflected 

upon their own role. Still, the Triple Helix and Mode 2 ideas 

pointed towards trends that were present in the studied case. 

6.3 Paper III 

This paper reviews the methods and methodology used mainly in 

Paper II but also in Paper I. The foundation in pragmatism is 

presented as a way to study what is actually happening in the 

world, bringing together theory and practice where the action, in 

itself, is important for producing scientific knowledge. Dialogue is 

important to initiate reflection among the participants in a 

collaborative project, and the social scientist can start such a 

dialogue. Bringing together different sectors also means a more 

democratic form of knowledge production that is not limited to 

the university sector. Reaching the most reasonable explanation for 

a phenomenon draws on the everyday knowledge of the 

participants built from experience and knowledge. 

 

This method makes it possible for the researcher to stay within the 

context and to spark a dialogue among participants, although the 

researcher needs to balance his/her role between distance and 

closeness. The paper uses the Triple Helix as an example of a way 

to create such a dialogue about collaboration between sectors. 

Furthermore, this paper suggests a model (see chapter 5) for using 

interactive research in four steps. Starting from a theoretical 
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framework and going forward in the research process by gathering 

materials and analysing, results can then be shared with the 

participants in the collaborative project.  

 

The important lesson from this model is to revisit the research 

process after the researcher has got input from the participants. 

This leads to a joint learning process with input from all partners 

which can validate the results as well as forming a more open and 

democratic form of knowledge-production. As such this model is 

useful for studying phenomena like cross-sector collaboration were 

numerous participants from sectors outside research are present. 

Creating such interactions not only produces new knowledge but 

also could develop existing networks and collaborations. The 

discussion in this paper is further detailed in chapter 4 and 5 in this 

thesis.  

6.4 Synthesis of papers 

On a scientific level, this research explored an area in between the 

social, economic, natural science and technological disciplines, but 

the results are accessible and useful even to other disciplines. An 

interdisciplinary approach was necessary to grasp fully the way in 

which cross-sector collaboration works. This, in part, created a 

unique opportunity for achieving knowledge in an area that has not 

yet been fully explored. As such this, thesis provides an in-depth 

look at the everyday issues surrounding collaborative work. One 

guiding principle in this research was awareness of the need to 



60 
 

adjust one’s own researcher role to the situation. The pragmatic 

philosophy of science provides some foundations for this, while 

interactive research provided the method and perspective necessary 

to work in this way. 

 

This method provided insight into the participant’s praxis, where it 

was possible as a researcher to reach a level of trust with the actors. 

This in turn gave participants the opportunity to provide input on 

the results, thus producing knowledge about collaboration together 

with the participants, as presented in Paper III. At the same time, 

this research perturbed the normal collaborative process in a 

productive way by encouraging participants to think about their 

practice. 

 

In addition, a new perspective was employed in the process of 

going from an environmental issue to a solution. A simple linear 

process might produce the wanted results and solutions. However, 

the actual collaborative process is more complex than this. The 

presence of an interactive researcher in the process can help to 

make the interactions more visible to the participants. Some 

researcher questions occur to the participants without this 

intervention, but they may lack the tools necessary to review the 

process while it is going on. A solution is presented in Figure 6: 
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Figure 6. Creating dialogues in environmental collaborations 

 

As shown in the figure, participants in cross-sector collaboration 

encounter different challenges, which they solve on the way. These 

challenges (marked in green) are related to the interactions 

between the different sectors. These challenges are rarely the main 

concerns for the collaboration or among its goals; it is rather the 

environmental and technical concerns that are seen as more 

important than these social or organisational issues. An example of 

this from Paper I is how the workshop discussion about Triple 

Helix came quite late. This had been somewhat disregarded 

compared with the discussions about reaching the wastewater 

treatment solutions for olive mill wastewater. This thesis suggests 
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that acknowledging both parts is important for better performance 

in such collaborations, leading to solutions that benefit the 

environment and all sectors. 

 

By acknowledging the complexity of cross-sector interactions, the 

interactive researcher can bring an understanding of the 

collaborative process. Solving the technical or scientific 

environmental problem collaboratively means first solving the 

collaboration. The key suggested in this thesis is to revisit the 

process and to form a dialogue about the collaboration in addition 

to the environmental issues at hand. In Paper II, this process was 

revisited through two seminars with participants. In Paper I, this 

was partly done by an intensive workshop about the Triple Helix, 

which the participants agreed should have been done earlier in the 

project. No matter how it is done, this creates an arena for 

participants to stop and think about the everyday issues. 

 

Triple Helix as a model was a starting point for the research; 

however, the rigidity of this model made it questionable further on 

in the research process and secondary to what was actually done in 

practice. In a way, the concept was remoulded, as each participant 

used it differently. While the original model had an analytical 

perspective, it was shown most obviously in Paper I that it could 

also be used on a management level. In another sense, both Triple 

Helix and Mode 2 point to trends in contemporary science. These 

trends represent ideals that are hard to reach, but the effort for 
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increased interactions and the confrontation with societal relevance 

of research could be seen in the presented cases. 

 

This thesis suggests that there are still tendencies pointing to a 

separation between theory/practice and research/society. If this is a 

contradiction, or indeed even a problem, part of the solution comes 

from the ongoing dialogue between sectors. This thesis shows that 

a dialogue can be shaped through an interactive research process, 

where the researcher can be involved in a joint learning process 

with the participants. 

 

The utility of the interactive research approach depends on an 

assumption that divisions between theory and practice or research 

and society can be overcome. By using this methodology, one can 

challenge these dichotomies and solve the problems that are related 

to them. Part of this approach means finding solutions to perceived 

differences such as those that exist between sectors. Having a 

driver for such processes helps in delivery, and here the 

environmental goals are a common agenda that can motivate the 

collaborative partners and merge their respective goals. 

 

Papers I and II also presented two levels of analysis involving both 

a regional and a cross-national collaboration. While the 

collaboration processes are complex in both cases, one can see that 

an international project where participants meet less frequently 

adds another degree to this complexity. Both projects had a 

common important finding that involved the people side of 
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collaborations. If the participants or sectors in general cannot find 

common goals and overcome differences in the values, time frames 

or ways of working in the collaboration, frictions arise. One way to 

overcome this is to acknowledge the importance of an open 

dialogue about the process and for participants to avoid locking 

themselves into certain models or ideals. In turn, when dialogue 

proceeds, trust will likely develop, and participants can start to “call 

each other on Sundays”. 

 

One question to ask at the end of such a study is whether or not 

change did occur and whether it was influenced by the researcher. 

While hard to measure, it was apparent that sparking dialogue 

among the participants made them start to think about the process. 

Indeed, many of the participants found it rewarding to be able to 

take time to reflect upon their work. The most recognisable change 

is described in Paper II: in this case, the research process included 

regional participants who otherwise would not have contributed. 

This created new opportunities for meetings and dialogue. 

Environmental change is a long-term process however, which is 

something that should be recognised by both social science and 

natural science. 
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7 CONCLUSIONS 

From this research, it is possible to draw several conclusions. A 

very general one involves the way in which macro level models and 

theories are used differently in an actor-oriented perspective. This 

means that the incentives and structures for collaborations might 

come from an idea, model or theory, but the actual collaboration 

becomes something else. In the end, it does not matter what the 

collaboration is called but rather how people collaborate. Taking 

the time to review this process of collaboration can be done in 

different ways, and participants constantly reflected on this. As 

shown in Paper III and in chapter 4 and 5 in this thesis, one way 

to spark such a reflection is through interactive research. Here, the 

research was conducted as a joint effort with the participants 

having input into the results. 

 

In the case from the Kalmar region in Paper II, the cross-sector 

collaboration became a dialogue about the differences and 

similarities between sectors and the concerns, conflicts and 

solutions that this created. Researchers working with different 
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sectors needed to review their own role and what their research 

means in practice, when directly used in industry, for example. 

Additional structural pressures came from the research-funding 

agency creating incentives for commercialisation and job creation. 

 

In Paper I the same concerns were evident, but the pressures on 

researchers from the other sectors were lighter, as the project itself 

formed a more equal platform for this collaboration. Issues came 

instead from the direct influence of the Triple Helix idea and the 

cross-national aspect of this. Here, the participants had to reflect 

upon these issues, and the model became something different 

when used on project and management level. Participants 

themselves remoulded the idea. 

 

Together, these two cases show the practice of cross-sector 

collaborations. This practice is defined by increased complexity and 

constant reflection from each sector and participant. However, this 

reflection can become productive if brought to a dialogue using 

interactive research. Such collaborations to solve environmental 

problems are necessary in the future as well. The advantage lies in 

bringing the competences together and in focusing these to solve 

the problem. Scientists are then confronted with other parts of 

society, and as such, they have to define the practical value of their 

research, sometimes leaving their comfort zone.  

 

The interaction between science and society will continue to be a 

topic for policy and more generally on a national level. 
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Collaboration and perspectives on this will continue to evolve with 

new hot (theoretical) topics. There are no ideal ways to solve the 

challenges that cross-sector collaboration leads to. This thesis 

suggests a constant reflection about these challenges during the 

collaborative process. The following points sum up the main 

contributions of this thesis: 

 

 Societal relevance is defined in the interaction between 

researchers and other sectors 

 The technical aspects of environmental collaboration need 

to be balanced with the social processes 

 Reflections about these social processes can be sparked by 

interactive research 

 Triple Helix can mean something else on a management 

(actor-level) compared to an analytical level 

 Informal relations and networks are important for the 

performance of collaborations 

7.1 Future research 

Continued research can focus mainly on addressing two main 

research questions. The first will ask how environmental scientists 

reflect upon the third task and societal relevance of their research. 

It is likely that some reflect upon this more than others, and 

applied scientists have a different approach than fundamental 

scientists. Are the scientists increasingly reflexive and aware of the 

potential societal effects of their research and take these into 
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account in their choice of research objects, methods and 

approaches? (Hessels and van Lente, 2008). Connected to this is 

the desire to improve the environment, which is likely to be a part 

of this reflection. 

 

The second question is whether or not it is possible to define more 

clearly the practice of working in such a scientific context when it 

is necessary to reflect upon the above-mentioned characteristics. 

The idea is that those who work with environmental problems in 

collaboration will adopt a specific practice. This can be a learned 

skill enabling the participants’ work to run more smoothly and 

successfully, as Donald Schön has suggested in the book The 

Reflective Practitioner (Schön, 1991). Such skills can include 

different ways of dealing with the other sectors and balancing this 

with one’s own role, and the costs and benefits of such 

collaborations. Other skills could include the ability to understand 

and to talk to all different sectors. Many of the appropriate skills 

are probably not restricted to environmental work; however, some 

might be. 

 

Collecting data for analysis on a macro level could generate a 

deeper understanding of societal relevance and cross-sector 

interaction from the perspective of environmental researchers. This 

would fill the gap between the regional and international cases 

presented in this thesis. It is also possible to continue to create 

such interactions on a more regional level by starting a cross-sector 

seminar series. The goal of such a study would be to get further 
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input on how researchers deal with the demands in the current 

landscape of research. In connection to this the influence of the 

surrounding environment need to be considered and how the 

common agenda for environmental improvement in itself has 

societal relevance. However, it is likely that many scientists have 

been reflecting on these issues and that there are different view-

points and different ways to handle them.  

7.2 Societal relevance of this research 

A thesis discussing the societal relevance of research, the 

importance of practice and the value of making research available 

for non-academics should include some considerations of its 

practical use. The methods presented have wide applicability, as 

the process can be undertaken on a smaller scale or for shorter 

periods. Anyone involved in cross-sector collaboration could stop 

for a minute and review the situation, and perhaps arrange a 

meeting just for the purpose of discussing the collaboration itself. 

  

Furthermore the actual descriptions of the cases serve as examples 

of how such collaborations work. The unpredictability of the 

results from such collaborations is one lesson. It is also relevant to 

highlight the importance of the individual factors. In the end, it is 

people who need to work together, bridging the different ways of 

working and the values that they inherit from their own sector. 

One suggestion for continued work in environmental 

collaborations is to recognise the collaboration process as a 
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challenge in itself. Time is needed to improve this process that 

complements the more technical and environmental challenges. 

 

Another suggestion is to recognize that no matter what theory or 

model is used to create incentives for collaboration, these are often 

ideals that are not delivered as promised. Individuals will make the 

most of this and will likely form their own ideas about models like 

the Triple Helix. The will and drive to collaborate are the 

important factors. Working towards common goals such as 

improvement of the environment motivates and brings together 

participants. It is also important to acknowledge the different time 

perspectives, financial structures, goals and views of knowledge. 

 

Such processes run more smoothly when there are early discussions 

about what each partner wants to achieve and how he/she wants to 

achieve his/her goals. At this stage, it is important to initiate an 

open and informal discussion based on trust. This is not achieved 

in one day. It indeed requires a time investment from all partners 

and recognition of the strength that comes from bringing together 

different competences to solve those environmental problems that 

concern us all. 
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