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Do top business schools claim to equip 
students with the skill of tomorrow? 

Eszter Szendrei-Pál1, Gábor Király1, Márton Rakovics1 
1 Budapest Business School, Future of Higher Education Research Centre 

Abstract  
Among higher educational institutions business schools are especially exposed to the environmental 
changes (e.g.: economic and labour market trends) and stakeholder expectations. They have to keep pace 
with these changes and equip the students with current and future skillset to be able to overcome both 
present and future challenges. However, defining the future skillset is not a straightforward process. Some, 
more or less overlapping, lists about future skills are already available compiled by various academic and 
policy actors. These lists might be important for business schools to develop and future-proof their 
curricula. Moreover, such a list could also serve as a checklist to investigate to what extent top business 
schools involve future skills into their programs. During our research we analysed top business schools’ 
publicly available online texts using natural language processing. This study aims to assess how top 
business schools communicate about the skill of tomorrow in their education-related texts. Our results show 
that future skills rarely appeared in the communication of top business schools, but based on these 
occurrences we were able to create 4 institutional clusters, namely, the ‘social’, the ‘solver’ the ‘manager’ 
and the ‘tech’ group. 

Keywords 
Skills, future skills, corpus-based content analysis, business education 

1 Introduction 

By the nature of the field they operate in, business schools are more sensitive to changing 
environments, especially economic and labour market trends, than other branches of 
higher education. Top business schools promise students with a high return on their 
investment, which means their alumni should be equipped with the current and – most 
importantly – future skills to successfully tackle a wide variety of obstacles on a broad 
time horizon. Identification of these skills is not straight-forward, but several studies (e.g.: 
OECD, 2018; Weng, 2015) were able to compile lists of the skill of tomorrow, which can 
be used as benchmarks to assess to what extent do business schools tailor their curricula 
to align with expert opinion. We hypothesise leading business schools fall short to keep 
up with the latest developments in what skills are critical to their students’ success. Our 
study aims to carry out an assessment like this based on the public online self-
representation of the top business schools using natural language processing. 

To identify the leading business schools, we used Times Higher Education’s World 
University Ranking of 2019 for business schools and chose the top 100 institutions. In 
order to assess whether these top schools explicitly state that the skills of tomorrow are 
incorporated into their programmes, we employed a three-stage method to extract the 



 

desired information. Firstly, we utilised a deductive approach in coding the data based on 
a pre-given conceptual framework of future skills. Secondly, we applied a word-
embedding model to arrive at a dense vector representation of the skills identified (and 
all other words in the corpus). This representation conveys rich semantic information 
about these skills. As a last step, we clustered skills to uncover distinct groups of similar 
skills which we could compare to an expert list of categories of essential skills. For the 
latter, future skills were referenced from Bakhshi et al. (2017). 

The structure of the paper is, as follows. Firstly, we provide a short summary of future 
skills based on the academic literature. The subsequent part introduces the methodologies 
applied in this research endeavour. The methodological part will be followed by a 
presentation of our results and discuss its wider implications. The final concluding part 
of the paper will summarize the most important results and the main messages. 

2 Conceptual background 

Higher education institutions, policy-makers and students (who are at the same time 
members of the future workforce) have to face with the vexing question about what kinds 
of skills are needed in the future. Finding adequate answers to this question is not all 
straightforward due to the velocity of changes. These changes not only affect the nature of 
the professions we have now, but also create new professions in the future. It is very 
difficult to foresee and ascertain the nature and function of these future professions from 
the vantage point which our day and age provides. This challenge is even more relevant if 
we consider how ‘wildcard’ (low probability high impact) events can dramatically change 
the course of social, economic and technological patterns of our lives. Covid-19, for 
example, can be understood as one of these ‘wildcard’ events which have and will have 
dramatic effects on labour market conditions. So, the above-mentioned question about the 
future skills is also related to the problem of how to prepare for an unknown future.  

This uncertainty about our limited knowledge about both the future and the skills necessary 
to cope with its challenges can be attributed to different factors. The academic and policy-
oriented literature identifies several drivers influencing the future jobs’ skills 
requirements. García-Pérez et al. (2021) and the Institute for the Future (2011) pointed to 
globalization and digitalization as the most important drivers. Furthermore, Bakhshi et al. 
(2017) states, that political uncertainty, demographic change, environmental 
sustainability, urbanisation and increasing inequality could also be reasons for changing 
requirements in the labour market.  

Anticipating and continuously monitoring these changes are extremely important for 
several actors at global, national, and organisational levels. These actors can include 
corporations, governments and international policymaking and shaping organisations. A 
systematic approach towards anticipation is crucial for them in order to change the 
direction of their course, if and when it is needed (Bakhshi et al., 2017). This is also true 
for universities. One of their main mission is to equip students with skills, which will fit 



 

to the future work requirements. Consequently, the imperative to be future-oriented is 
strongly related to one of their most important social roles.  

Several research reports (e.g.: OECD, 2018; Weng, 2015) attempt to identify a set of future 
skills. In this paper, we draw on the future skills’ list of Bakhshi et al. (2017). In the 
following paragraphs, we briefly introduce the methods they applied to create the list, as 
well as, present the list itself. 

Bakhshi et al. (2017) discusses in detail a joint research project of Pearson, Nesta and the 
University of Oxford titled is ‘The future of skills, employment in 2030’. During this 
project, the researchers applied a mixed-method approach to determine the future skills 
involving both expert human judgement and machine learning to be able to map complex 
dependencies between job features. Firstly, they conducted trend analysis to identify and 
review the main drivers of changes in the labour market. Secondly, they organized and 
documented foresight workshops with experts discussing the possible futures of their 
respective occupation. In this fashion, with the help of these workshops, they covered and 
discussed the futures of 30 occupations. Thirdly, researchers also relied on machine 
learning techniques in order to generate predictions for these occupations. Based on the 
results of the different research activities, they could compare the pieces of information 
gathered from experts with those stemming from machine learning.  

As a result of this complex investigation, researchers have created a list containing 3 
groups with several elements: in the skills group there are 34 items, the abilities group 
contains 51 items, and there are also 34 items in the knowledge category. In our research, 
we decided to work with the 34 items from the skill group. These skills can be seen on the 
figure below. 

 



 

 
Figure 1: List of future skills (source: Bakhshi et al., 2017, own compilation) 

 

In the following section, we will introduce the details of our research methodology 
including the steps of corpus-building and the way we created groups from the above-
mentioned skills. 

3 Methodology 

In this research paper, we utilise corpus-based content-analysis to investigate how future 
skills appear in the public online texts (that is, the corpus) of top business schools. In 
order to do so, we created a clear and coherent coding framework to assist in the 
identification of the skills in the corpus. Following this, we have chosen different 
quantitative text-analytical techniques providing rich representations of the data, as well 
as, helping to find answers to the question above. So, in this section, we introduce our 
methodology and the steps of preparing the data for analysis. First, we clarify the steps 
and main rules of corpus building, and after that we introduce the future skills’ groups 
which we used during the analysis. 

Corpus building 

Regarding to the scope of our database, the institutions were chosen by the list of THE 
rankings, 2019. This list contains more than 1250 universities from all around the world 
and it is updated once a year (Times Higher Education, 2019). We have collected texts 



 

from the webpages of top 100 business and economic related university. The data 
collection process started in the middle of 2019 as a project of Future of Higher Education 
Research Centre. Initially, the rules guiding the data collection process were created, and 
after that the actual data collection process could be started. A highly detailed ruleset was 
necessary because the structures of websites were different from each other, hence it was 
not straightforward which parts of a website should be included, and which ones should 
be omitted. This preparatory activity helped to collect the same kind of information from 
different websites. The data gathering phase lasted from June 2019 to August 2019. 

Collected texts were grouped into three categories: institution, program, and research. 
The current research paper is based on the program sub-category of texts. This sub-
category contains all relevant pieces of information on business and economic related 
programs, such as program description, outcomes, and PhD program themes. As a result, 
a relatively large corpus was built containing more than 1 million words. 

Future skills categorizing 

During the corpus-based content analysis the focus will be on Pearson’s future skills 
(Bakhshi et al., 2017) appearance in the texts of top business schools on their educational 
programs.  

As it can be seen on the figure below, we categorized these future skills by Bakhshi et al. 
(2017) into 7 groups. 

 

 
Figure 2: Future skills categories (source: Bakhshi et al., 2017, own compilation) 

 

This grouping logic help us to answer the questions to what extent did the different future 
skills groups appear on the top 100 business and economic related universities’ program 
descriptions and what is the relation between the groups’ appearance in the corpus. Based 



 

on these categories we can detect the possible differences between the frequency of the 
groups’ appearance.  

As it can be seen on the figure, there are compound expressions of skills, containing two 
or more words (e.g.: system analysis, operation and control). These skills required special 
handling as investigating the words on their own (for example looking for system and 
analysis separately in the corpus) could have produced misleading results. In order to 
avoid this potential bias, during the analysis we only took into consideration the 
appearance of the compound skill expressions in their full form. 

Statistical analysis 

Once all future skills were identified in the texts and grouped according the seven 
categories above, we calculated the share of each category for each text to account for 
differences in text lengths. The seven-dimensional category distributions were mapped to 
a two-dimensional plane using the non-linear dimension reduction method of t-distributed 
Stochastic Neighbourhood Embedding (Wattenberg, et al., 2016) because it produced 
better clustering results from hierarchical clustering and allowed us to visualize those 
clusters. 

4 Results 

In this section of the paper, we are going to introduce the main results of the analysis. 
First, the skills involvement into the texts in general, then the identified clusters, and 
finally the ranking and regional aspects of our research will be introduced. 

Figure below shows the investigated skills categories’ frequency in the corpus. 

 

 
Figure 3: Proportion of skills' involvement in the universities program description 
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As the figure shows, management skills (44,6%) constitute the relative majority of skills 
in the investigated texts in case of each university. The second most common skill group 
is technological skills (22,8%), followed closely by social skills (19,6%). The remaining 
skill groups appeared smaller proportions: 6,7% for problem-solving skills, 3,1% for 
analytical skills, 1,2% for operational skills, and the lowest was learning skills with 0,8%. 

We clustered business schools by the proportion of skills relative to one another in the 
investigated texts. The original seven dimensions spanned by the seven skills were 
reduced to two with t-SNE before hierarchical clustering. Four clusters could be identified 
as a result of the analysis, which have different skill distributions compared to the general 
proportions. These can be characterized by a skill group each for which the differences 
are most salient. The result of the clustering can be seen on the figure below. 

 

 
Figure 3: Results of t-SNE clustering 

 

The first cluster can be labelled as the ‘Social’ group, since these are the universities 
whose program descriptions refer to social skills the most. Universities in second cluster 
are the ‘Solvers’ because their text contain twice ratio of problem-solving skills 
references than the average. In case of the third cluster, management skills were 
emphasized, so they are the ‘Managers’. Finally, the fourth cluster includes the ‘Tech’ 
universities, whose program descriptions highlighted technology related skills in the 



 

highest proportion relative to others. The figures below show the proportions of the four 
skills (the other three skills are omitted) for each cluster separately. 

 

  

  
Figure 4: The proportion of skills within each cluster 

 

The ‘Social’ cluster has the highest proportion of social skills but also the lowest 
percentage of problems solving skills. The ‘Solver’ group has the highest percentage of 
problem-solving skills of all the groups, but also has the second highest proportion of 
social skills as well. The ‘Manager’ group is clearly characterized by the high percentage 
of classical management skills, with no substantial mention of the other skills. A ‘Tech’ 
group has about equal emphasis on management and technological skills, but the latter’s 
proportion is highest relative to others. 

Skill distributions are connected to the THE rankings of schools. The figure below shows 
the average of ranking in each group. 

0,0%
10,0%
20,0%
30,0%
40,0%
50,0%
60,0%
70,0%

Man
age

ment
 Skil

ls

Prob
lem

 Solv
ing

 Sk
ills

Soci
al 

Skil
ls

Tech
no

log
ica

l S
kil

ls

Social

0,0%
10,0%
20,0%
30,0%
40,0%
50,0%
60,0%
70,0%

Man
age

ment
 Skil

ls

Prob
lem

 Solv
ing

 Sk
ills

Soci
al 

Skil
ls

Tech
no

log
ica

l S
kil

ls

Solver

0,0%
10,0%
20,0%
30,0%
40,0%
50,0%
60,0%
70,0%

Man
age

ment
 Skil

ls

Prob
lem

 Solv
ing

 Sk
ills

Soci
al 

Skil
ls

Tech
no

log
ica

l S
kil

ls

Manager

0,0%
10,0%
20,0%
30,0%
40,0%
50,0%
60,0%
70,0%

Man
age

ment
 Skil

ls

Prob
lem

 Solv
ing

 Sk
ills

Soci
al 

Skil
ls

Tech
no

log
ica

l S
kil

ls

Tech



 

 

 
Figure 5: Average THE rank in the clusters 

 

Those universities that are in the ‘Social’ or ‘Solver’ group have a significantly better 
(lower) average rank than institutions of the other two groups. Higher proportion of social 
or problem-solving skills is related to better rankings. 

In the following the clusters proportion in case of different regions will be introduced. As 
the figure shows below, there are 4 highlighted regions: Australia, East Asia, North 
America, and Western Europe. 

 

 
Figure 6: Regional differences 
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and the Tech universities appeared in the highest proportion, but next to this, both Social 
and Manager clusters emerged in a relatively great proportion. In North America, all 4 
categories presented as well, however the results are not as balanced as in case of 
Australia. The technocratic business skills are dominant in the region, but besides that the 
social skills are more emphasized than the problem-solving skills. Western European 
universities involves much technocratic skills and it results even greater differences 
between the ratio of clusters to one another. In case of the remaining two skills groups 
the problem-solving skills are more emphasized than the social skills in Western Europe. 
Finally, East Asia involves only technocratic skills, and there is no other kind of skills 
involved in the program description of universities from the region. 

5 Discussion  

In our opinion, the results of this research paper bear significance both at academic and 
at organisational policy level. As we discussed in the conceptual part of the paper, the 
discussion of future skills is closely connected to the vision of an unknowable and 
uncertain future. To prepare for a future like this, the role of skills becomes more 
important since it is most likely that the acceleration of changes will not cease in the 
coming years. Consequently, it is reasonable to assume that while general knowledge will 
still be important as a basis of our understanding the everyday world, the ‘half-life’ of 
specific, professional pieces of knowledge will tend to diminish. Skills, therefore, might 
be a better approach to prepare people to the future than putting too much emphasis the 
acquisition of specific knowledge which might become obsolete in a few years’ time. 
That is why skills which help the future workforce to adapt and thrive under constantly 
changing conditions are of utmost importance.  

However, based on the data of our research, we could see that the appearance of these 
skills in the public online education-related communication of business schools is rather 
scarce. Moreover, even if they appear, the categories which are most referred to are 
skillsets related to business-as-usual, technocratic practices (such as management and 
technological areas). Those skillsets which can be directly associated with adaptation to 
changing environments such as problem-solving and learning are much less represented 
in the corpus.   

There are several possible explanations for the relative lack of future-oriented perspective 
of skills at the top business schools. One of the explanations, is the possibility that skills 
in general are not at the forefront of organisational communication in educational settings. 
It is likely that the main emphasis is still on disciplinary knowledge since this is how 
different programs can be distinguished. Specific, professional knowledge, thus, might 
still be the organising factor in terms of programs, as well as a branding tool to signify 
what students will learn at the university. So, it might be possible that skills cannot play 
this differentiation and branding role that well compared to specific knowledge. 



 

Another explanation can be the fact that the discussion on future-related skills is, while 
not new, only recently become a key theme in the national and international policy and 
academic discourses. So, it is possible that there is a time lag in the organisational 
communication of business schools, since this policy/academic language needs time to 
permeate the organisational communication of higher education institutions in general, 
and business schools in particular. If this is the case, we may witness a shift in the 
discourse in the coming years  

Lastly, it is also possible that future skills are relatively underdiscussed because business 
schools tend to ‘play it safe’ as far as their external communication towards prospective 
students is concerned. In order to avoid risks, they emphasise not future but present skills 
which are immediately useful upon graduation. This last possible explanation seems to 
be strengthened by the 4 institutional clusters relative position in the ranking list: 
institutions characterised by the appearance of social and problem-solving skillsets are 
also higher in ranking. The reason behind this phenomenon might be that they have a 
stronger brand, so they can take the risk of focusing on less ‘technocratic’ skillsets and 
still maintain their position to entice the best and brightest students at a global level.  

It is important to point to the fact, that these are possible explanations for the occurrences 
witnessed in the data and needs further investigation to either verified or falsified. 
Nevertheless, they might serve as starting points for further analysis of our data.   

6 Conclusions  

In this last concluding section of the paper, we will summarise the main results of the 
paper and based on these we will also briefly discuss possible directions for future 
research. Our most important result is the fact that even though in recent years the policy 
and academic discourse on future skills has strengthened, this shift is not reflected in the 
organizational communication and branding of business schools. This is rather surprising 
given that business schools are those parts of higher education institutions which tend to 
be the most open towards their external environment. In the discussion section, we 
attempted to give tentative explanations why this might be the case. 

Apart from the relative focus on future skill, it is important to highlight that those skills 
which appear tend to have a strong delineating impact in the corpus. The skills which 
occur most frequently in the texts are related to technological, management, problem-
solving and social skillsets. Based on the appearance of these 4 skills-sets in the corpus, 
we could identify 4 institutional clusters respectively, namely the ‘Tech’, ‘Manager’, 
‘Solver’ and ‘Social’ clusters. It is important to mention that these clusters not only vary 
from each other in terms of their communication, but they also have markedly different 
position in the institutional ranking list.  

Moreover, the regional distribution of these skillsets also shows a striking variation: 
Australian institutions have the most balanced communication between 4 skill-sets, while 
in North American and Western European institutions managerial and technological skills 



 

dominate. Lastly, East Asian business schools only focus on these latter skillsets having 
no representation at all for social and problem-solving areas.  

As for possible future research directions, it is important to mention that this but the first 
step of a larger research project about the interrelationships between future and 
entrepreneurial skills. So, the next phase of this research process is to investigate the 
occurrence of entrepreneurial skills on the corpus and then focus on the overlap between 
these two (future & entrepreneurial) skill clusters. Moreover, the tentative explanations 
for the relative lack of focus on future skills can also be investigated using more 
qualitative text-analytical approaches.  

This research has two main limitations regarding the robustness and the validity of the 
results. Regarding the robustness, we have to take into consideration that our results might 
be sensitive to the conceptual system of skills used to code the text and then to categorise 
the skills identified into skillsets. This risk is partly mitigated by the fact that we used a 
well-developed conceptual system which came from a multi-phase, mixed-
methodological research project (Bakhshi et al., 2017). Nevertheless, the risk is still there 
that using a different structure for coding, we might get to different results. As for the 
validity of the results, we have to emphasise that this type of research can only grasp what 
and how institutions communicate about their education but we can only cautiously make 
any inferences about their actual teaching and learning practices. 

  



 

This paper was prepared as part of the project ‘The future of business education’ funded 
by National Research, Development and Innovation Office, Hungary (K127972). 
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From InnoMix to University-Industry 
Collaboration – fostering exchange at eye 

level 
Carsten Hille1, Daria Morcinczyk-Meier1, Sarah Schneider1, Dana Mietzner1 
1 Technical University of Applied Sciences Wildau, Innovation Hub 13 – fast track to transfer  

 

Abstract 
In this paper we address a specific tool - InnoMix - that is implemented in order to overcome the lack of 
university-industry interaction in a selected region facing structural change with its corresponding impact 
on the economy and society. InnoMix is facilitated and implemented by university-based transfer scouts 
who act as mediators and translators between the players of the regional innovation system. Transfer scouts 
are part of the Innovation Hub 13, in which the region’s partners and stakeholders, infrastructures and 
competencies are systematically networked with each other in order to set new impulses for knowledge and 
technology transfer. New impulses are brought into the region through highly new transfer approaches 
ranging from people and tools to infrastructure. InnoMix can be considered as a highly interactive tool to 
overcome the weak direct interaction between researchers and potential corporate partners in the region in 
order to foster strong collaboration between academia and industry. InnoMix especially aims to strengthen 
interdisciplinary exchange in order to shed light on cross-disciplinary perspectives. For that reason, transfer 
scouts focusing on transfer activities related to Life Sciences, Digitalisation and Lightweight Construction 
are involved in the implementation of InnoMix. Based on the exploitation of eleven InnoMix since 2019, 
we deliver deep insights into the planning and preparation phase of InnoMix, the selection of relevant topics 
and requirements for matching participants. Furthermore, we clearly indicate which formats of InnoMix 
work best and in which way university-industry interaction could be curated after the InnoMix were 
implemented. 

Keywords 
collaboration, transfer scouts, knowledge and technology transfer (KTT), innovation, innovation hub, 
networking / matchmaking 

1 Introduction 
Many regions are facing major economical and societal challenges, but especially 
structurally weak regions and areas affected by the loss of importance of dominant 
production sectors. One region, characterised by considerable structural change, mainly 
caused by the coal phase-out, is the Lusatia region in the south-east part of Germany. 
Lusatia transcends the boundaries of the federal states Brandenburg and Saxony, 
comprises ten districts and two independent cities in southern Brandenburg and northern 
Saxony, and has a total population of 2.1 million (Gemeinsame Transferstrategie TH 
Wildau und BTU Cottbus-Senftenberg, 2017, 7). Furthermore, this region is characterised 
by a highly heterogeneous economic structure. The business landscape can be described 



 

by a few large companies, numerous small and medium-sized enterprises (SME) which 
have often settled around these. Among SMEs, a significant proportion are micro 
companies (fewer than ten employees). According to the Berlin-Brandenburg Statistics 
Office, they account for around 90 % of all companies in Brandenburg (Amt für Statistik 
Berlin-Brandenburg 2020). 

Key issues economy and society have to face in this region are (1) the energy transition 
and the associated disappearance of the former coal industry and its effects on the 
economy as well as on the society, (2) consequences caused by demographic change, (3) 
the shifting work and life conditions due to digitalisation, and (4) several activities by 
companies, local policies and individuals to meet sustainability goals as necessary 
consequences of climate change. 

In order to support the ongoing structural change, a wide range of policy interventions, 
programs and projects, networks and initiatives has been established. Beside existing, 
new and renewing companies, government agencies and the civil society themselves, 
universities seem to play a key role, in terms of innovation and progress in a region facing 
structural change (see e.g., Trippl et al., 2015; Maier, Trippl, 2011 describing the case of 
Software Park Hagenberg in the province of Upper Austria). 

There is wide range of literature: see literature overview on the role of universities in 
regional development in Hessels and van Lente, 2008 and Gibbsons et al. 1994; Nowotny 
et al. 2001 for mode 2. These concepts emphasize the role of universities being engaged 
in collaborative research with other organisations in order to produce knowledge which 
is relevant to their environment. Here, universities are claimed as contributors to the 
solution of societal problems (Nowotny et al., 2001). 

Beside the training and tuition of young people for a highly complex and dynamic 
working environment, knowledge and technology transfer (KTT) from academia to 
industry may have the potential to underpin structural change (see also the discussion on 
the importance of universities for regional development in e.g., Asheim et al. 2011; 
Tödtling and Trippl, 2005; OECD, 2007; Kempton, 2015). 

With the initiative Innovation Hub 13 two universities in the selected region (Technical 
University of Applied Sciences Wildau (TUAS Wildau) and the Brandenburg Technical 
University Cottbus-Senftenberg (BTU Cottbus-Senftenberg)) have started to develop, 
adapt and establish new approaches and tools to accelerate KTT processes in the regional 
innovation system (see https://innohub13.de/ ). The Innovation Hub 13 is designed as a 
hub, in which the region's partners or stakeholders, infrastructures and competencies are 
systematically networked with each other in order to set new impulses in KTT. Here, 
transfer activities are based on results and findings from research and development. 
Transfer is understood as a multidirectional, discursive and interactive process between 
the universities and their environment. Thus, players from industry and academia, politics 
and administration as well as civil society interact according to the quadruple helix 
approach (see e.g., Friedel, Volpe 2016, 14 et seq.). The goal is a mutual further 
development through ongoing exchange of knowledge and technology and learning 



 

processes (see e.g., Gemeinsame Transferstrategie TH Wildau, BTU Cottbus-
Senftenberg, 2017). 

New impulses are brought into the region through highly new transfer approaches ranging 
from people and tools to infrastructure. Transfer scouts (people) act as mediators and 
translators between the players of the regional innovation system (Schneider, Mietzner, 
2020). Testbeds (infrastructure) are implemented to make innovative technologies 
experientable for everyone. Showrooms (infrastructure) are being set up as “shop 
window” to the civil society and companies making newly developed technologies and 
processes tangible. Universities subsidiaries in the region (infrastructure) act as a contact 
point for civil society and companies. Furthermore, digital tools like virtual tours (tools) 
in university labs and technology radars (tools) make technological development within 
academia comprehensively visible and perceptible (see further examples for the 
expression of people, tools and infrastructure in: https://innohub13.de ).  

Nevertheless, there can still be observed a lack of direct interaction between academia 
and industry on the level of joint developments. The reasons are manifold, like a lack 
of resources, time and awareness, but also the missing knowledge about each other’s 
competencies and needs and possibilities of collaboration. One tool to overcome this 
missing direct interaction between researchers and potential corporate partners in the 
region is implemented by the transfer scouts as a highly interactive tool called InnoMix 
in order to foster collaboration between academia and industry. 

The aim of this paper is to deepen the understanding about the InnoMix approach as a 
tool to foster collaboration between academia and industry “at eye level”. We deliver 
further insights in the preparation, implementation and follow-up of InnoMix; discuss the 
main outcomes and transfer paths of the corresponding InnoMix, which are implemented 
since 2019. 

2 InnoMix – A Networking Approach 
Transfer scouting is a key approach in Innovation Hub 13 and is eminently suitable for 
mediating between academia and industries and in the case of the Innovation Hub 13 
especially between academia and regional companies (Schneider, Mietzner, 2020, see 
also literature review on transfer intermediaries in Noack, Jacobsen, 2021, 2). Noack and 
Jacobsen emphasize in their research the extension of the intermediating functions to co-
constructive knowledge production, when transfer scouts participate with their own ideas 
and expertise in transfer projects and therewith actively take part in the co-construction 
of new technological knowledge. Transfer scouts undertake activities in their explicit 
intention to contribute to regional development (Noack, Jacobsen, 2021, 10). 
In the Innovation Hub 13 region a regular exchange of ideas and mediating between 
academia and regional companies and the bundling of existing competencies and 
infrastructures of the region is necessary to contribute to the regional development. In the 
InnoMix, which can be described as a networking format transfer scouts bring 



 

stakeholders around the table on a specific topic and sensitize for joint transfer activities 
as an expression of the transfer scouts’ mediating key role. But InnoMix especially aims 
to strengthen interdisciplinary exchange in order to shed light on cross-disciplinary 
perspectives and ultimately work together on new ideas and possible solutions. In doing 
so, it is important that the respective experts in their field exchange ideas “at eye level”. 
The task of the transfer scouts is to translate between different players and to identify 
potentials of possible cooperation. A key advantage but also challenge is the highly 
interdisciplinary approach of InnoMix which goes beyond well-established networking 
formats. In order to foster cross-disciplinary perspectives, transfer scouts working in the 
field of Live Sciences, Digitization and Lightweight Construction are involved. The 
highly interdisciplinary approach is underlined with the term “InnoMix” which stands for 
innovation based on research and development from different disciplines but also for a 
mix of experts from different angles (e.g., researchers, implementers, business 
developers, (future) users or members of the civil society). 
Nevertheless, the basic idea is inspired from other matching formats which are 
characterised by (1) the selection of a very specific topic, challenge or issue of interest 
and (2) a relatively small numbers of participants (e.g. 10 scientists and 10 corporates) 
with different perspectives on the topic. In generally, the InnoMix can be defined as a 
highly structured and goal-oriented format, which obtains the discussion and exploitation 
of a specific interdisciplinary topic by experts from different fields as a starting point 
for collaboration.  

  
The following table indicates the considered InnoMix, which serve as the fundamentals 
for the identification of insights and implications about the InnoMix approach as a tool to 
foster collaboration between academia and industry "at eye level" (see Table 1). 

 



 

Table 1: Key facts of considered InnoMix during 05/2019 - 06/2021. 
1) Indicating an InnoMix performed face-to-face (A) or digitally (D). 
2) Indicating cross-scouting activities with involved transfer scouts from different fields (X). 
3) InnoMix organised together with other intermediaries (X). 

No. Date Topic of the InnoMix For-
mat1) 

Participants (number) Cross-
scouting2)  

Joint 
InnoMix3) 

Follow-up 

1 05/2019 “Hospital and universities in the region: exchange 
of ideas on scientific collaborations” 
(microbiome, tumor genetics, biomarkers for 
diagnostics, digital health) 

A university (18), clinic (15), 
intermediaries (5) 

/ / - joint activities 
- clinic-university cooperation 
(e.g. cooperation agreement) 

2 09/2019 “Biosensing and analytics” 
(sensor design, system integration, data analysis, 
application scenarios) 

A industry (16), university 
(10), non-university 
research institution (1), 
intermediaries (5) 

/ X - joint activities 

3 03/2020 “Water (1st)” 
(online-monitoring, water quality analysis, waste 
water treatment) 

A industry (19), university 
(12), non-university 
research institution (7), 
intermediaries (7) 

X X - joint activities 
- R&D project proposals 
- repeated InnoMix “Water 
(2nd)” 

4 06/2020 “Towards connected healthcare” 
(real-time monitoring of vital data; recording, 
processing and transmission of diagnostic data) 

D industry (20), university 
(16), non-university 
research institution (11), 
intermediaries (10) 

X X - joint activities 
- several meetings to idea 
“HISTOS” 
- monthly “DiGeV” meetings 
(8 events until May 2021) 
- virtual marketplace 

5 09/2020 “Artificial intelligence and its applications” 
(AI application scenarios in life sciences, industry 
4.0, environment, energy and agriculture) 

D approx. 50 (in total) / X - follow-up meetings to 
specific topics 
- joint activities 
- several R&D project ideas & 
proposals 

6 11/2020 “Artificial intelligence in public health (1st) 
(public-health department assistance, crisis 
management capacity) 

D research institution (12), 
university (15) 

X / - repeated workshop (2nd) 

7 12/2020 “Artificial intelligence in public health (2nd)  
(mobility, data and data security) 

D non-university research 
institution (8), university 
(14) 

X / - 1 project proposal,  
- 2 further project outlines in 
discussion 



 

8 01/2021 “Lightweight construction” 
(specific national funding programme, 
digitalisation, automation, recycling, sustainability)  

D industry (6), university (6), 
non-university research 
institution (2) 
intermediaries (7) 
  

/ X - virtual marketplace 
- joint activities 
- 1 industry project 
- several R&D project ideas 

9 03/2021 “Agriculture 4.0” 
(online/mobile monitoring, drones, automation and 
IoT, data management) 

D industry (14), university 
(17), non-university 
research institution (11), 
intermediaries (11) 

X X - virtual marketplace 
- joint activities 
- follow-up meetings 
(planned) 

10 04/2021 “Collaboration in health sciences” 
(molecular markers, cell therapy & technology and 
bioanalytics & diagnostics) 

D university (35), non-
university research 
institution (21), 
intermediaries (4) 

/ / - joint activities 
- proposal for joint cluster 
- 2nd partnering workshop 
(planned for Q3/2021) 

11 06/2021 “Water (2nd)” 
(status of previous activities, water quality analysis, 
treatment of process waste water, automation and 
remote monitoring) 

D Registered as of 
31/05/2021: industry (15), 
university (12), non-
university research 
institution (6), 
intermediaries (8) 

/ X N/A 

  



 

3 Results and Discussion 
Eleven InnoMix were conducted by the transfer scouts since May 2019; five of the eleven 
InnoMix could be considered explicitly on interdisciplinary topics (cross-scouting) (see 
Table 1). With this experience the key steps for planning, implementing and following up 
an InnoMix could be standardised and are outlined in general. 

Time for planning and preparation 

An early start of the preparation is essential for a successful event. If new formats and 
content are to be implemented, a planning phase of three to four months in advance is 
necessary. If the InnoMix is based on established structures or routines, two months for 
the planning phase are sufficient. A crucial factor is mainly the availability of potential 
participants for the InnoMix. 

Identification of relevant topics 

The topics of the InnoMix arise from different occasions. Through discussions of the 
transfer scouts with researchers at both universities, topics emerged that had already been 
worked on in one way or another by some researchers, but interdisciplinary, cross-group 
collaboration did not yet exist. Here, for example, the transfer workshop "Hospital and 
universities in the region: exchange of ideas on scientific collaborations" in May 2019 
acted as a starting point to get to know existing competencies in the biomedical field and 
to identify research activities with a local hospital. Another occasion for an InnoMix 
could be a current funding announcement. For example, at the InnoMix “Lightweight 
Construction" in January 2021, participants were prepared to submit proposals to the 
Lightweight Construction Technology Transfer Program of the German Federal Ministry 
for Economic Affairs and Energy (BMWi). Topics that play an important role in the local 
industry could also be the reason for an InnoMix. For example, for the InnoMix “Water 
(1st)" in March 2020, numerous relevant companies and research institutions were 
identified in advance that were quite active in the fields of water cycles, water quality and 
remote monitoring. The linking of different disciplines in so-called cross-scouting 
activities were also an occasion for networking events. For example, at the InnoMix 
"Towards connected healthcare" in June 2020, expertise from the biomedical field was 
successfully linked with the field of digitalization. 

Identification and matching of participants 

After defining the topic of an InnoMix, it is important for the transfer scouts to find 
suitable partners. On the one hand, this made it possible to expand the available network 
for advertising and approaching potential participants. On the other hand, parallel 
structures could be avoided and resources could be bundled. Ultimately, several 
organisations in the Lusatia region are working with the goal of improving the networking 
of stakeholders. The transfer scouts of Innovation Hub 13 are well connected within the 
universities and they can identify available scientific expertise. To identify suitable 
companies, the transfer scouts relied primarily on the industry-specific clusters of the 



 

Economic Development Agency Brandenburg. Thus, six of the eleven InnoMix of the 
transfer scouts have been organised in cooperation with individual or several industry-
specific cluster managers (Economic Development Agency Brandenburg) so far. The 
inclusion of existing local competence networks with direct access to topically suitable 
companies and research institutions also appears promising. In the cases of specific 
funding announcements as occasion for an InnoMix, the project management agency was 
involved in order to be able to offer the participants detailed knowledge and further 
background information, e.g. in InnoMix “Lightweight Construction”. 

After narrowing down the topics and finding cooperating partners, a list of important 
participants could be evolved. A preliminary inquiry with the participants who were 
absolutely needed for the InnoMix proved to be useful, in order to determine the final 
date. When selecting the date, it also seemed sensible to avoid weekly marginal dates 
(Mondays, Fridays) and to schedule the event in the afternoon or at the end of a working 
day. Depending on the group of participants, university activities (e.g., lecture times), 
industry-specific exhibitions and congresses, and similarly themed events in the region 
should also be taken into account in advance. Depending on the chosen format, a duration 
of between 2 - 4 hours was planned for a networking event. 

One difference between the InnoMix and other networking events is the target group-
specific pre-selection of participants by the transfer scouts and partners (pre-matching) 
instead of a broad, open and non-specific advertising of the event. The expected benefit 
for the participants should be a precise matching of the players (guaranteed quality and 
accuracy of fit). In this way, content-related topics and contributions can be better 
coordinated and the presence of specific target groups (e.g., academia, industry, 
intermediaries) can be better balanced. In addition, active participation of most 
participants in the event is ensured and the proportion of passive listeners is kept low. 
Addressing participants directly also creates the feeling that they are valued and that their 
topics are really noticed. Pre-matching is indeed very time-consuming, but the positive 
experiences and feedback at previous InnoMix justify the effort. To ensure that all 
participants can actually have their say and be heard, the number of participants in 
InnoMix was limited to approx. 50 people. This size also allows optimal support of the 
participants by the organisers. 

Determination of InnoMix formats 

The next step is to determine the suitable format. Originally, InnoMix are planned 
exclusively face-to-face. The idea is to select an appropriate location at one of the 
university campuses. In addition to networking in an informal atmosphere, this would 
also allow for thematically applicable campus and lab tours. The InnoMix works face-to-
face as well as in a digital environment, although not all elements can be implemented 
1:1 in the digital format. In particular, small talk during the obligatory coffee breaks is 
difficult to reproduce digitally. Nevertheless, the use of collaborative tools, energizers, 
live surveys or prepared videos added value to a digital InnoMix. However, the time and 
cost involved in face-to-face events should not be underestimated. In the future, it is 



 

therefore conceivable to realize hybrid InnoMix. Introductory InnoMix events to get to 
know potential partners and topics are then conceivable digitally, followed by face-to-
face events to discuss specific topics on a smaller scale. 

For face-to-face InnoMix, a short round of introduction of all participants is useful. This 
was arranged, for example, at the InnoMix "Biosensing and analytics" by asking all 
participants to report only three keywords about themselves: Who am I? What can I do? 
What do I need? A different approach was performed at the transfer workshop "Hospital 
and universities in the region: exchange of ideas on scientific collaborations". Here, all 
participants could briefly introduce themselves in a three minutes pitch with the help of 
two powerpoint slides. Afterwards there were two minutes time for short questions from 
the audience. At digital InnoMix, this kind of plenary introduction did not work. Here, an 
individual preparation of the participants before the event was necessary. After the round 
of introductions, participants were able to gather at discussion tables on predefined topics 
or topics that had arisen on the spot. A prior allocation of the participants to the tables 
helped to initiate the discussions. Nevertheless, a change between the tables was always 
possible. The discussion at the tables were facilitated by the transfer scouts. With the help 
of whiteboards, key points of the discussion were immediately recorded and were also 
available for participants who joined later. A different structure was used for digital 
InnoMix. For example, at the InnoMix "Agriculture 4.0", contributions were initially 
made in the form of short ten minutes impulses to raise awareness of certain topics. Then, 
more in-depth discussions on these and other topics took place in sub-rooms during 
several breakout sessions. With the help of digital tools (e.g., Miro, Mentimeter), the 
results could be saved and made available afterwards. 

With the performance of digital InnoMix, a virtual marketplace was introduced. This was 
accompanied by the fact that the topics of an InnoMix could not be worked through within 
one event at all. Rather, the InnoMix was merely the kick-off to subsequent meetings. In 
the sense of continuous documentation of the achieved results and a sustainable 
development, e.g., of an initially loose network out of the InnoMix, a virtual marketplace 
was suitable. The deposited data were generally divided into five columns on the digital 
pinboard: news and dates, project ideas and cooperation offers, potential partners with 
deposited profiles and contact details, funding opportunities as well as contact to 
Innovation Hub 13, see Figure 1. An essential requirement for the virtual marketplace 
was that each participant or interested person (depending on the distribution of the 
marketplace) could deposit his or her own new entries. In the end, however, the service 
provided by the Innovation Hub 13 transfer scouts to keep the marketplace up to date was 
particularly well received. Several free and paid digital solutions are available for the 
implementation of such a virtual marketplace (e.g., Conceptboard, Miro, Mural, Padlet, 
Wekan), the transfer scouts decided to use the GDPR1 compliant, open-source Kanban 
tool Wekan after some tests (see Figure 1). For a better visibility and clarity for new 
participants in this round and for initiating new activities, this virtual marketplace has 

 
1
 GDPR = General Data Protection Regulation 



 

been used. Indeed, the virtual marketplace of the InnoMix "Towards connected 
healthcare" was able to attract further relevant players, who had not been in the focus of 
the transfer scouts before. In some InnoMix, the virtual marketplace really facilitated 
further networking, as participants told the transfer scouts. 

 

 

Figure 1: Example of a virtual marketplace for continuous documentation of activities of an InnoMix by 
using Wekan (contents shown partly fictitious). 

 

Preparation of InnoMix material 

To support the direct approach of potential participants, a flyer is helpful for the InnoMix 
announcement. Here, the main topic and possible discussion points could be introduced 
briefly and concisely on one page. Email, telephone and personal conversations were 
equally useful as channels of communication. The event information could also be stored 
on a separate homepage. The advantage of an event homepage for InnoMix is primarily 
the central, GDPR compliant recording of participants (name, organisation and email 
address). In addition to the data protection declaration, it is also useful to indicate that 
contact data would be passed on to all participants and that pictures would be recorded 
and used. In terms of the targeted invitation of participants, the event homepage was also 
not publicly advertised. 

In order to prepare all participants effectively for the InnoMix, a short profile from all 
participants should be developed in advance. The essential information is to be compiled 
briefly and concisely on one page (see Figure 2). This included the available core 
competencies and infrastructures, previous R&D projects as reference, the sought 



 

partnership / cooperation, and contact details. These profiles could be summarized in a 
compendium and sent to the participants about one week before the InnoMix. For face-
to-face events, the compendium is also provided as a printout on the day of the event. A 
free field on each profile for notes is then particularly helpful. 

 

 

Figure 2: Example of a participant profile. 

 

Follow-up activities 

An InnoMix can only be the kick-off to a variety of follow-up activities. Depending on 
the focus of the topic, the intensity of the follow-ups varied . At the InnoMix “Water (1st)" 
in March 2020, the focus was on a current funding announcement of the German Federal 
Ministry of Education and Research (BMBF), among other things. Through the InnoMix, 
the transfer scouts were able to bring together relevant, previously unknown partners and 
promote a possible consortium. The transfer scouts subsequently provided support in 
sharpening the topic and submitting a proposal for a joint project. The InnoMix "Artificial 
intelligence and its applications" in September 2020 was initially very broadly themed. 
This InnoMix gave a good general start into the topic of artificial intelligence and opened 
up new perspectives. The more defined application scenarios were then explored in 
greater depth in several digital follow-up events. These follow-up events, moderated by 
the transfer scouts, took place in smaller groups of participants and allowed for intensive 
discussion of project ideas. The InnoMix "Towards connected healthcare" in June 2020 
took up an enormously relevant social topic. The first solid project ideas were already 
visible in the preparation for the InnoMix and were pre-selected for timely digital follow-
up events. Two findings were interesting to observe here: on the one hand, there was a 
solid core of interested people, who regularly participated in the follow-up events. On the 
other hand, new interested people with complementary skills and resources also became 



 

aware of the follow-up meetings. This resulted in a network of thematically interested 
people, who came together in a monthly round (now already for one year): the formation 
of an Innovation Lab. The intention of the monthly, digital exchange was to share new 
project ideas, further potential partners and alternative application scenarios with all 
participants. The support provided by the transfer scouts in the technical organisation, 
agenda preparation and follow-up of the meetings was seen by the participants as an 
enormous added value. The virtual marketplace has established itself as a useful platform 
for data storage. In this way, new funding opportunities could be explored and a clear 
competence matrix of interested partners could be created. This helped in the evaluation 
of existing and required competences along the value chain of a chosen project idea. In 
the next step, it would be desirable if the network would develop into a firmly established 
(possibly also funded) network. 

Despite the obvious utilisation paths after an InnoMix, it remains difficult to follow up 
on the concrete successes in terms of contact mediation, project ideas and proposals 
through to projects. This requires the transfer scouts to make consistent enquiries of the 
participants, whereby successes can occur in very different time periods. In addition, not 
all activities can be traced back to a specific InnoMix. With the InnoMix “Water (2nd)" in 
June 2021, for example, the transfer scouts are trying to build on the findings of the 
InnoMix “Water (1st)" in March 2020. They shed light on activities already initiated and 
derive further activities. Indeed, one of the findings of the transfer scouts is that 
sustainable activities do not just emerge after one event. Rather, many downstream steps 
are needed after the relevant players have been initially brought together. 

4 Conclusion and Recommendations 
InnoMix is a promising nucleus to initiate diverse KTT activities. The intensive support 
of the participants by the transfer scouts is highly valued as trust building and activating 
measure. However, this requires well-prepared facilitation of the InnoMix with clear 
responsibilities. In this sense, on the one hand, transfer scouts play a key role in the 
preparation and implementation of InnoMix. On the other hand, InnoMix contributes 
significantly to the credibility of transfer scouts in their specific role. 
The target-oriented selection of participants (pre-matching) and preparation with clearly 
structured, participant profiles about the participants led to a much faster exchange of 
ideas. This approach was positively perceived by the participants in terms of "guaranteed 
quality" and "accuracy of fit". The intensive support provided by transfer scouts, gave the 
participants the feeling of "I am being taken care of or I am being understood and taken 
seriously". In this way, discussions between the potential transfer partners developed "at 
eye level". 
The synergies of including other regional intermediaries as partners is evident - it 
pooled resources, increased visibility and significance of the InnoMix and enabled 
interested persons to participate in one joint event. 



 

The explored InnoMix acted as a starting point for different transfer-paths. In general, 
there can be four generic paths observed: (1) follow-up discussion in smaller groups, (2) 
new networks, (3) project proposals and (4) cooperation and R&D projects. For five out 
of eleven InnoMix, concrete follow-up meetings on specific topics were conducted in 
smaller groups (partly with the help of the transfer scouts). In addition, ongoing activities 
developed, in which players meet regularly establishing a preliminary stage of permanent 
network structures. InnoMix led to project proposals, multilateral cooperation and R&D 
projects, which are intended to support the structural change in the Lusatia 
region. Overall, the findings so far show that InnoMix can be used to effectively bring 
together relevant players from academia and industry, so that the available competences, 
resources and existing challenges are known to all participants. This is a good basis for 
their further joint activities. However, the emerging activities and development steps from 
the InnoMix are often not clearly traceable for the transfer scouts. Here, their challenges 
are the necessary permanent asking of the players, the continuous recording of activities 
in a digital data management system and the clear mapping of the origins and effects of 
transfer activities. 
So far, the transfer scouts specifically addressed academia and industry. In the future, 
InnoMix will be opened up to other players of the quadruple helix. Beside academia and 
industry, the involvement of customers and users as representatives of the civil society 
(e.g., with regard to tests of acceptance of product features or overall solutions, usability 
tests), but also the involvement of policy makers and administrators (e.g., with regard to 
legal questions, regional prerequisites) could be promising for the further development of 
innovation in the selected region. Initial attempts in which future users participated to 
report on their needs have been promising. For example, in the follow-up meetings of the 
InnoMix “Towards connected healthcare” focussing on the project idea "heart 
insufficiency system for telemonitoring in flexible organisation structures - HISTOS” it 
was possible to invite medical practitioners. They would become users of the intended 
medical device. Their insights and first hand experience contributed significantly to the 
further development of the idea and gave the opportunity to modify the project objectives 
accordingly to the user’s needs. 
Furthermore, the linking of digital and face-to-face InnoMix can help to optimize the 
resource deployment of the transfer scouts and the participants. Currently, the transfer 
scouts working on hybrid InnoMix formats, which could be initiated digitally (relatively 
easy to organise, with little efforts by the participants). The start of the InnoMix in a 
digital format could serve for the exploration of relevant issues and corresponding 
players. After that, the face-to-face part of InnoMix could be used for a deeper dive into 
the selected issue. The focus for future InnoMix will remain on the interdisciplinary 
approach. We are convinced that incorporating different perspectives into the innovation 
process is a key aspect to better manage and solve the challenges of the future in the 
Lusatia region. 



 

5 Funding 
The study is part of the transfer project “Innovation Hub 13 - fast track to transfer” 
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innovative tools to accelerate transfer processes. 
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Abstract 
There is a general acceptance that social capital and trust are critical for effective cluster development. 
While this behavioural additionality forms the central rationale for cluster policies, it remains poorly 
captured in evaluation. This paper explores progress in evidencing the ‘human element’ in cluster 
performance. 

The paper describes a long-term process of collaboration between academics, cluster policy-makers and 
cluster practitioners, which has brought together theory and practice to co-design new approaches to 
improve cluster policy evaluation. This addresses gaps in evaluation practice by exploring how the human 
elements that are intrinsic to effective collaborative dynamics can be better understood and evidenced. It 
explores how to define different aspects of the human elements that underlie collaboration, and how to 
evidence and track the strengthening of those elements. It has implications beyond cluster evaluation given 
the importance of multidisciplinary and collaborative research programmes for the engaged university.  

Specifically, the paper offers a unique combination of theoretical and practical knowledge to bridge gaps 
in cluster evaluation practice through: (i) a definition/scoping of the human elements central to the 
collaborative dynamics for clusters in practice; and (ii) the development and testing of a survey tool to track 
progress in human element/cluster dynamics in cluster initiatives. It articulates a definition of the human 
elements and reports on initial testing of indicators through a pilot process that is proving useful for policy 
makers and cluster managers, providing information to inform the  the strategy and operational activities 
of the collaborative initiative.  
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1 Introduction 

Evaluation of clusters and cluster policies is a complex field. As interest in clusters has 
grown, the need for effective evaluation has also risen, both to be able to show the return 
on investment from such initiatives and to learn how cluster dynamics can be improved. 
Cluster measurement and evaluation, however, has often been a source of frustration, 
especially among policy makers, who struggle to properly capture the impact of their 
investments in cluster interventions. Cluster policies usually provide an ‘indirect’ 
investment in institutional capacity and social capital that is designed to enable other, 
more directly outcome-oriented activities to be more effective. Following Wilson (2019: 
374), “it is the desirability of cooperative dynamics... supporting the construction of the 
different dimensions of social capital, that provides the distinctive and unifying 
theoretical rationale for cluster policies”. While this ‘behavioural additionality’ forms the 
central rationale for cluster policies, it remains poorly captured in evaluation.  

Current evaluation approaches predominantly focus on evidencing final outcomes and 
impacts, using the individual firm as the unit of assessment. They therefore add up 
performance (often focused on economic indicators such as jobs, turnover etc.) to give a 
collective cluster measure, when in fact the basis of clustering is the additionality of 
working in a collaborative way (what can firms/organisations do to together that they 
cannot achieve alone). 

This paper contributes to addressing gaps in evaluation practice by exploring how the 
human elements that are intrinsic to effective collaborative dynamics within clusters can 
be better understood and evidenced. It builds on a long-term and on-going process of 
collaboration between academics, cluster policy-makers and cluster practitioners, which 
has sought to bring together theory and practice to improve cluster policy evaluation 
(Smith et al, 2020). Through regular workshops and meetings, the issue of evidencing the 
benefits of cluster collaboration emerged as a key barrier holding back practice. It led to 
reflection, experimentation and concrete actions which have helped to answer questions 
such as how to define different aspects of the human elements that underlie cluster 
collaboration, and how to evidence and track the strengthening of those elements over 
time.  

This paper articulates how this process has progressed from identification of the problem, 
through a process of conceptualisation, to design of a practical survey tool to be used by 
cluster policy makers. It reports on initial testing of that tool in two different contexts 
(Scotland and the Basque Country) to explore whether the results generated are usable 
for the clusters concerned and could provide the basis for a generalizable tool suitable for 
comparative studies across multiple clusters. The paper therefore contributes through a 
unique combination of theoretical and practical knowledge to bridge gaps in cluster 
evaluation practice by offering:  

(1) A definition/scoping of the human elements central to the collaborative 
dynamics specific to clusters in practice; and  



 

(2) The development and testing of a survey tool that can track progress in human 
element/cluster dynamics in cluster initiatives. 

The paper articulates a review of current literature to inform thinking, before describing 
the approach taken to tackle the challenge, including developing tools for evaluation and 
testing them in different regions. The results are presented and discussed before 
conclusions and opportunities for further research are identified. 

2 Background and review of literature  

Since Michael Porter (1990, 1998) popularised the concept of clustering as a key driver of 
regional competitiveness, it has been adopted enthusiastically as an intervention 
methodology to boost territorial performance. Whereas the origins of cluster theory can be 
traced back to the economics of agglomeration - rooted in Marshall’s (1890) pioneering 
work on industrial districts - the defining feature of contemporary cluster interventions is 
the conscious pursuit of collaborative endeavours among firms and other agents. Cluster 
policies, are premised on the additional competitive advantages that can be derived from 
fostering cooperative dynamics alongside existing localised competitive dynamics. 

From almost three decades of international experience implementing cluster programmes, 
there is an emerging ‘generally accepted effect logic’ for the policy interventions on which 
cluster evaluation is based (TACTICS, 2012; Giuliani and Pietrobelli, 2014). The inputs 
and activities of the cluster programme are oriented to help strengthen or upgrade the 
innovation and competitiveness environment of clusters. This leads to immediate results, 
such as increased collaborative R&D or joint internationalisation approaches, which in 
turn should generate positive effects on regional competitiveness (see Fig 1). 

Figure 1: Generalized effect logic of cluster policy 

 
There has long been a widespread acceptance of the key role that social capital and trust 
play in regional economic development in general (Cooke et al., 2005; Malecki, 2012; 
Moulaert and Sekia, 2003; Putnam, 2000), and in clusters specifically (Etxabe and 



 

Valdaliso, 2016; Huber, 2009; Malmberg and Maskell, 2002; Staber, 2007). It is social 
capital –i.e. the development of social interactions between actors– that underpins the 
effective development of cooperative dynamics within clusters, enabling bridges to be 
built between different actor groups in the innovation ecosystem. It provides the 
foundations for mobilizing engagement and linkages that lead to new knowledge, 
strengthened capacity and collaborative projects to deliver concrete economic advantages. 
Indeed, the main differentiator between cluster programmes and other innovation and 
business development programmes is their focus on relationship-building and 
internal/external behaviours, facilitating the group to do together what they could not do 
alone, and promoting the benefits of connections and collaborations. 

This logic is in line with theories of innovation systems and evolutionary economics, 
whereby the ‘human element’ embodied in interactive learning processes is acknowledged 
drive  increased innovation output and productivity, thus strengthening international 
competitiveness (Cooke and Morgan, 1998; Asheim and Parrilli, 2012). A key objective 
of cluster policy is to develop and leverage those human elements  underscoring effective 
collaboration within specific industrial clusters, thereby boosting regional innovation, 
productivity and competitiveness outcomes.  

Monitoring and evaluation help understand what is happening across those stages, and to 
be effective must be capable of evidencing changes in the human interactions and 
behaviours that build social capital and underpin collaborative dynamics as well as their 
eventual economic (and other) impacts. Yet experience has shown that tracking this effect 
logic is not straightforward in practice, and that the human elements (i.e. the behaviours 
associated with interactive learning and collaboration) in the middle of the effect logic are 
extremely difficult to capture and to link to the inputs and effects on either side.  

There is an emerging body of academic literature that seeks to analyse different 
dimensions of the relational value generated (or not) within clusters (Aragón et al., 2014a; 
Choi et al., 2013; Etxabe, 2018; Felzensztein et al., 2018; Giuliani and Pietrobelli, 2016; 
Graf and Broekel, 2020; Lucena-Piquero and Vincente, 2019). However, there is typically 
a large gap between the methods and data used in these studies and the potential for more 
widespread practical application among policy-makers and cluster practitioners. For 
example, Giulinani et al. (2016) and Calignano and Fitjar (2017) employ social network 
analysis to evaluate the relationship between cluster policy and inter-organisational 
networks, while the specific impacts of cluster policies on knowledge networks are the 
focus of analysis for Calignano et al. (2018), Lucena-Piquero and Vincente (2019) and 
Graf and Broekel (2020). Despite the view that “the ways the networks of linkages develop 
are intimately related to results” (expressed in Maffioli et al. (2016: 197)), there is a lack 
of pragmatic tools to enable understanding of this interplay. 

Previous academic work provides some insights into the importance and characteristics 
of human behavioural elements within clusters from which to build. Gordon & McCann 
(2000; 2005), for example, develop a ‘social network model’ of clusters with firms 
engaging in increasingly higher risk collaboration for mutually beneficial goals, forming 



 

ever-changing inter-firm alliances to innovate successfully, and building trust-based 
linkages between cluster members. Similarly, from a systems-thinking perspective, Smith 
and Brown (2009) propose a five-stage conceptual model that helps explain how a cluster 
develops, based on changes in firm behaviours and interaction at different stages of 
development. The earlier work of Saxenian (1994) points clearly to the need for “repeated 
interaction and mutual trust” to foster collective learning and collaboration, and Cohen 
and Bradford (2017) articulate this as identifying “relationship currencies” only 
accessible due to productive collaborative partnerships. These arguments that are strongly 
related to the reciprocal trust building loops that Huxham and Vangen (2005) propose as 
reinforcing positive behaviour in a cumulative process (see Figure 1). 

Figure 2: Cyclical Trust-Building Loops  Huxham and Vangen (2005) 

 

 
This resonates with recent writing, identifying success factors in collaborative endeavours 
within and between firms. Twombly and Schuman (2020) highlight that “collaboration is 
a risk sharing and resource leveraging strategic behavior … for mutual benefit. It requires 
an environment of trust, transparency, and respect”, and this trust builds as partners 
engage with positive results. 

The significance of what we call human elements is also reflected in arguments around 
the importance of using mixed methods for cluster policy evaluation (Schiemedeberg, 
2010; Aranguren et al, 2014), and in emerging approaches that place more weight on 
relationships at the centre of clusters (Aragón et al., 2014b; Choi et al., 2013; Etxabe, 
2018; Felzensztein et al., 2018; Giuliani and Pietrobelli, 2016; Graf and Broekel, 2020; 
Lucena-Piquero and Vincente, 2019). 

Influenced by this discourse and by the practical need for justifying funding, current 
cluster evaluation practices often do attempt to collect data on human elements alongside 
the more standard indicators performance related. However, the types of data collected 
(and from whom) vary widely, making it difficult to discuss and share learning, to 
benchmark across geographies, or to conduct more comprehensive analyses for a more 
robust understanding of the relation between these human elements and other aspects of 
performance. The lack of a practical, common framework – or elements of a framework– 



 

around which to analyse more intangible components of cluster policies represents a 
significant barrier to policy learning and improvement. 

There is a marked need, therefore, to develop cluster evaluation to capture the less 
tangible benefits of clustering in a standard and pragmatic way, enabling a more rigorous 
understanding of the workings (or not) of the human elements in clusters, as well as the 
possibility to compare and learn across different policy approaches and geographies. 

3 Research approach 

These challenges, among others, inspired a group of cluster practitioners, policy makers 
and researchers from around the world to form a working group within the TCI network 
- the global practitioner network for competitiveness, clusters and innovation (Smith  et 
al., 2020). Building on existing cluster programme effect logics and many years of cluster 
policy implementation experience across diverse contexts, the group have progressively 
explored ways to collectively define, categorise and evidence the human elements that 
underscore cluster collaboration. This has resulted in building new evaluation approaches 
in the form of a survey tool that can be implemented, tested and compared across different 
contexts and geographies. 

Defining and evidencing the human elements at work in clusters 

An early step in the working group process was to articulate what was meant by ‘human 
elements’ and to collectively define its different dimensions. Initial discussions captured 
the ways in which these human elements were experienced within clusters, alongside ways 
in which researchers and policy-makers were trying to measure progress. These 
discussions demonstrated a clear understanding among practitioners that collaborative 
dynamics happen first, and that it is only subsequently that better competitive performance 
may be generated, creating a clear rationale to capture these early indicators to understand 
whether the policy is progressing in the right direction. Examples given included firstly 
stimulating the linkages between different cluster actors (more connections with different 
partners, business to business and research to business); secondly building greater trust 
between actors which leads to greater investment in collaboration and willingness to take 
more risks (deeper relationships with greater innovation potential); thirdly the positional 
and reputational benefits of the cluster in corralling actors around common strategies, and 
articulating those priorities (leading the collaborative effort). 

Building on previous research on the dimensions and indicators of social capital (Falk and 
Harrison, 1998; Nahapied and Ghoshal, 1998) and the interaction between various 
dimensions of proximity (Boschma, 2005; Aragón et al., 2014), and through successive 
co-design workshops involving academics, policy makers and cluster practitioners (Smith 
et al., 2020), three practically-framed dimensions to the human elements in clusters were 
proposed: linkages, levels and leadership. 

 



 

Linkages (structural dimensions)  

› Breadth of engagement and diversity of organisational involvement 

› Connections and network ties between actors: both within the cluster initiative 
and externally 

› Interaction and knowledge sharing between different types of actors  

Levels (relational dimensions) 

› Trust and deeper types of collaboration  

› Participating actors’ perception of benefits from pursuing joint activities  

› Participating actors’ commitment to collective action (without guaranteed 
reciprocity) 

Leadership (cognitive dimensions) 

› Participating actors’ perception of and support for a shared rationale or value 
proposition for collective action 

› Participating actors’ perception and support of a shared identity 

› Capacity to orchestrate actions among different agents towards common agendas  

› Evidence of a shared vision, common identity and wider reputation as well as 
the development of a credible voice for the collective 

Once these three dimensions were articulated, the discussion turned to identifying the 
characteristics of collaborative dynamics that might be present and the type of indicators 
and/or changes that would evidence strength. These reflections were informed by a 
combination of academic/theoretical frames (as mentioned above), existing evaluation 
experience among the working group, and reflections based around the “Perfect Cluster 
Framework” designed to act as an aspirational model of cluster growth to help inform 
strategic discussions within clusters (Smith et al., 2020). Iterationions in twice-yearly 
meetings led to consensus on the collaborative dynamics generally sought by cluster 
policies, and the fact that these will develop and mature over time, demonstrating different 
activities, behaviours and evidence. For example, internal engagement (between cluster 
members) may shift from simple information and knowledge sharing to strategic 
collaboration. There may be increased interaction and knowledge sharing between 
different types of actors, and this enables increased trust and deeper types of collaboration. 
The success of these collaborative activities over time leads to improved perception of 
benefits from addressing common goals and greater commitment to collective action. The 
kinds of indicators that would evidence these changes as the cluster dynamics improve 
include: 

› Internal and external linkages / network ties (structural) 

o quantity of new linkages 

o type/proximity of partner(s) 



 

o quality of linkages 

› Engagement / trust / commitment (relational) 

o type of engagement 

o level of (company) commitment / reciprocity 

› Shared vision and identity (cognitive) 

o common vision 

o collective action  

o enhanced reputation 

o influencing stakeholders 

From these conclusions and using elements of the cluster dynamics model (Smith and 
Brown, 2009), a framework was explored that describes characteristics of leadership, 
regional backing, engagement and collaboration at different stages of development. This 
again was tested and iterated in international co-design workshops involving cluster 
practitioners, researchers and policy leads. The final step was to develop a survey tool that 
could be integrated into a firm level survey (as part of cluster evaluation activities). This 
explored engagement with and perceived value of these collaborative dynamics and human 
elements from the member’s point of view, designed as a practical survey tool providing 
a simple, common set of questions which can be adapted according to the specific cluster 
policy context. It is structured in four parts: (A) Basic company/member information; (B) 
economic data; (C) perceived value of collaborative strength; and (D) collaborative 
dynamics. Many evaluation surveys incorporate parts A and B. However, parts C and D 
address the aim of facilitating the understanding (and measurement) of the human element 
in clusters and as such aim to fill the gap in evaluation approaches. These are described in 
brief below, together with a description of how the survey was tested within several 
different contexts. 

Part C assesses attitudes and perceptions around shared vision and the value of collective 
action. This is explored through assessing agreement with statements including: 

› We feel we are part of a collaborative effort and identify ourselves as part of the 
cluster 

› We are convinced that working with others provides long-term benefits to our 
company 

› We share a common view with other members of the challenges and strategic 
objectives of the cluster 

  

Part D drills further into the extent of collaborative activities/projects engaged with over 
the last 18 months or have planned, with the aim to: 

› Improve market intelligence and strategic focus 



 

› Attract or develop talent 

› Attract investment 

› Develop knowledge/research 

› Foster innovation  

› Support internationalisation 

   

This section also then explores the perceived value of such activities to the firm (low, 
medium, high) to assess perceptions on the return on investment in collaboration. 

Testing the Framework  

At this stage the survey tool was purely a theoretical construct. It was important therefore 
to test in real world application by integrating the survey into practical evaluations. The 
purpose of this pilot phase was firstly to test the practicality of the survey tool (i.e. ease of 
implementation and integration with wider data collection processes), and secondly to test 
the usefulness of any outputs (both for specific clusters and for potential shared learning 
between regions). This was a test of change phase, looking at the feasibility and usability 
of the tool and its outputs.  

This pilot test was implemented in Scotland and the Basque Country, where the survey 
questions were integrated into ongoing evaluations. The extent of use and adaptation 
varied across the pilot implementing regions, reflecting the different contexts of the 
policies.. In both cases the use of the survey integrated with larger cluster evaluation 
processes, looking to capture the value and perceived benefits from cluster members of 
their participation in collaborative activities within the cluster. In Scotland this was also 
enhanced to include non-member views, both as a comparator to members, but also to 
evidence the wider leadership value of the cluster initiative to the wider domain. Survey 
participation in Scotland involved 54 companies from the food and drink cluster. In the 
Basque country the survey was completed by 161 members of four cluster organisations 
(environmental technologies, construction, foundry and habitat/contract). For both pilot 
areas the focus was on the firms, with other actors (research institutes, public sector 
partners) feeding into the wider evaluation in different ways.  

4 Summary of main results 

The key results from the testing of the survey are presented below, together with 
information on how they were aiming to use the results.  

Scotland 

In Scotland the tool was tested with Scotland Food and Drink (SF&D) -  a key sector for 
Scotland, with high employment and significant contribution to exports. SF&D is the 
overarching industry body for the sector, which brings together business, government 



 

agencies, research and trade bodies in a public-private partnership. It is a membership 
body, but also receives government funding to support its role in building collaboration, 
establishing a coherent strategy and acting in a leadership role for the whole sector. In 
2016/17 an evaluation of SF&D was undertaken to look specifically at its collaboration 
and leadership role. The survey tool questions were integrated into a wider firm-level 
survey. The questions used focused on the perceived value of collaborative strength 
(indicating companies’ perception of shared vision and the value of that collective action), 
and on collaborative dynamics (indicating the type of engagement within the cluster 
initiative and the value they perceived of engaging in collaborative activities). The survey 
was carried out among both members (39%) and non-members (61%). 

With regards to perceived value of collaborative strength (part C), the responses were 
generally positive, with members reporting even more positive responses than non-
members. The most frequent types of collaborative activities reported (part D) were 
collaborative knowledge and research, accessing new markets, fostering innovation and 
supporting internationalisation. Almost three-quarters of companies had taken part in 
collaborative activity over the preceding18 months. 

Figure 3: Cluster firm level survey responses SF&D (EKOS 2017) 
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The survey then explored the value perceived by the companies from that collaboration 
(part D). Almost all the collaborations undertaken by companies (87%) were valued as 
high or moderate in terms of their perceived return. Overall, the results suggested that 
companies engaged with SF&D value collaboration and perceive a high return on 
investment from that collaboration.  

Figure 4: Cluster firm level survey responses SF&D – perceived value (EKOS 2017) 

 
In addition, over two-thirds of companies reported that SF&D’s industry leadership role 
was beneficial in establishing a common strategy, and that this had a positive impact on 
the industry. Firms highlighted the positive impact on overall reputation, and also SF&D’s 
focus on building collaboration as a key area of importance and a success. The survey tool 
helped to identify the level of collaborative activity and types of relationship. It also 
showed the value and importance placed on collaboration by the firms.  

Basque Country 

Policy makers in the Basque Country  in Spain integrated the survey tool into a new firm-
level survey for members of cluster organisations supported by the Basque Government’s 
cluster programme. Designed to capture the ‘voice of the users’, the survey included a 
section to measure attitudes to cooperation within the cluster organisations and 
incorporated several of the same questions from the tool that had been applied in the 
Scottish study. The survey was initially piloted among four cluster associations, with the 
intention that it would be later extended to all cluster organisations. The environmental 
technologies, construction, foundry and habitat/contract cluster organisations volunteered 
for the pilot study. They then embarked on a process of engagement with policy makers 
from the Basque Government’s Business Development Agency (SPRI) and university 



 

researchers around the precise design of the survey and the best way of implementing it, 
adapted to the needs of each organisation.  

Mirroring the Scottish study, it was clear from the results of this pilot that cluster members 
highly value the role the cluster associations play in promoting networking and interaction 
among cluster members (part D). Over 80% of respondents either agreed or strongly 
agreed with the statement that ‘within my firm there is a high degree of satisfaction with 
the collaborative activities of the cluster organisation’. Almost 80% also agreed or strongly 
agreed with statements that ‘there is a common vision within the cluster organisation 
around its strategic objectives’ and that ‘our firm feels part of a collaborative initiative and 
we identify ourselves with the cluster organisation’ (Part C). In two questions directly 
comparable with the Scottish case there were interesting parallels in the results. While just 
under 80% agreed or strongly disagreed with the statement that ‘other members of the 
cluster organisation are open to collaborate in the search for solutions to common 
challenges’, a significantl but lower proportion (below 70%) agreed or strongly agreed 
with the statement that ‘when we have a problem that we can’t solve along in our firm, we 
contact the cluster organisation and/or its members to look for a solution’. Thus, in both 
cases we can observe that recognition of the openness of others to collaboration is not 
completely matched by a willingness to approach others to solve specific problems.   

5 Discussion and reflections from the results 

The results generated in Scotland helped SF&D identify areas where firms most valued 
the collaborative activity supported by the cluster. In addition, the wider role in leading 
the sector, building a common strategy and enhancing reputation as well as acting as the 
voice of industry were all highlighted as valuable contributions from the collaborative 
effort from the cluster.  SF&D were at the time developing a new strategy to take them to 
2030. These findings, especially on the value placed on collaboration, were extremely 
useful evidence, ensuring that collaboration remained a fundamental and central 
dimension of that new strategy. 

In the Basque Country the intelligence generated by the pilot was seen as valuable by both 
policy makers and managers of the four cluster organisations. The two groups reflected 
jointly on the results and used them for discussions around the annual planning of 
activities. There were also further reflections on potential improvements to the survey, and 
a slightly adjusted survey was subsequently launched among the members of all the cluster 
associations supported by the policy.  

Firm-level surveys in cluster evaluations, can become overly lengthy and onerous, and 
evaluators must be selective in including the right questions. The addition of questions on 
cluster dynamics and attitudes to cooperation can therefore be a challenge in evaluation 
design. However, as argued above, these human elements are central to the very rationale 
for cluster policies and understanding their role and value for cluster members should be 
an important part of cluster evaluation. One of the reasons to establish a common tool was 



 

to allow shared learning and comparison. In Scotland and the Basque Country the tool has 
been used in a similar way. Initial comparisons have initiated a learning process with the 
potential for benchmarking of results, with reference points not only within region but also 
internationally. 

 

The “pragmatic” implementation limited the types of questions included (removing an 
initial question on number and type of connections), and this did limit data gathered. 
However it did make the tool more practicable and therefore likely to elicit a greater 
number of responses. A further step of understanding cluster dynamics (i.e. the 
development of human elements) over time needs repeated use of the survey questions, 
and this is only now being tested.  

6. Conclusions and future research 
This research explores a key challenge of effective cluster evaluation, namely how to 
define different aspects of the human elements that underlie cluster collaboration, and 
how to evidence and track the strengthening of those elements over time. The key 
contribution has been to establish an internationally anchored practical understanding and 
definition of the human elements (including structural, relational and cognitive 
dimensions) at work within clusters, as well as a tested approach for evidencing the status 
(and development over time) of the three dimensions. The research helped articulate such 
a definition and identify indicators that might help track change in these dimensions. 
Through pilot case studies, we were able to explore how a practical survey tool could be 
integrated into existing (particularly firm level) evaluation efforts to evidence the value 
and development of the human elements in clusters, as well as whether this generated 
valuable information. As such this “test of change” stage was investigating both the 
usability and the usefulness of such an approach.  

In summary:-  

› the results from the cases show that the common scoping of the human element 
(aspects) resonate in different geographies, and that the survey is a useful 
“common tool” to collect structured information/evidence of development of 
collaborative dynamics 

› the results highlight that this helps collaborative initiatives to understand how 
participants/members value different services/activities and use that information 
to adapt/develop the strategy and operational activities of the collaborative 
initiative 

› the results confirm that, although difficult, it is possible to evidence different 
aspects of the human element, and that such evidence is useful to motivate 
collaborative efforts, to learn from others, and (primarily) to continually develop 
the strategic direction/activities of the collaborative initiative. 

 



 

This was a limited pilot at an early feasibility stage. However, the survey tool has proved 
effective in generating useful data and in giving valuable feedback to clusters on their role 
in stimulating linkages, levels and leadership across the human element of cluster 
dynamics.  

As an attempt to capture the human element of cluster in evaluation this has been an 
interesting and promising first step in terms of a test of change (i.e. is it workable and does 
it generate usable results).  Testing in other contexts is underway and repetitions in the 
same contexts, opening the way to more nuanced comparative analysis. Previously the 
lack of consistent approaches to evidencing the human element made these types of 
longitudinal and/or internationally comparative studies impossible. 

One challenge not yet addressed is showing causality between human element factors and 
economic performance, but the first stage is in showing the value placed on the cluster 
initiative and on the various types of collaborative endeavours it facilitates. The initial 
outputs from the survey have produced useful results for cluster organisations and cluster 
policy-makers, helping to evidence the value of collaboration and the role that cluster 
organisations can take in leading strategy and representing the sector. By better 
understanding the role of the human element in building social capital and collaborative 
capability, clusters and policy makers can support improved approaches to positively 
reinforce this beneficial behaviour, and successfully enhance competitiveness for the 
domain. The use of the survey in practice has raised further questions that need to be 
explored before a generalizable tool can be proposed. Further testing of the improved 
survey tool, and more research into these broader questions now need to be taken forward. 
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Abstract 
Over the last decade, universities and other institutions of higher education (HEIs) worldwide have 
witnessed an evolution to their role relative to society – with increasing attention to external engagement 
and expectations on societal impact. This has fostered an upswing in activity as research and innovation 
funding bodies and universities alike explore new approaches to working with external engagement, and 
led to questions regarding how to evaluate the societal impact of these efforts. Although there are examples 
of national frameworks to evaluate research impact, the large majority of countries and HEIs around the 
world are still experimenting with approaches to evidence and assess their pathway to societal impact. This 
paper aims to contribute to evolving practice in this field by presenting lessons from the evaluation of a 
new strategic instrument (thematic collaboration initiatives) at Lund University (LU), Sweden. 

The evaluation of the strategic instrument “thematic collaboration initiatives” encompassed both initiative/ 
operational and LU leadership/strategic levels. The approach to the evaluation combined traditional 
measures and processes, together with new indicators and evaluation approaches. The evaluation has 
resulted in a better understanding of the range of activities and outputs that one can expect from such 
collaborative initiatives – informing the selection of measures to include in evaluation efforts. The 
evaluation also provided new insights on how universities can work with and use evaluation to guide the 
further development of the university’s approach to fostering external engagement. Participatory processes 
and facilitated reflection were very beneficial to draw out multiple perspectives and possible implications 
for future development of the instrument. 

Keywords 
Evaluating universities’ external engagement, societal collaboration and impact 

1 Introduction 

Over the last decade, universities and other institutions of higher education (HEIs) 
worldwide have witnessed an evolution to their role relative to society – with increasing 
attention to external engagement and societal impact in relation to research funding, 
university rankings, and even national legal frameworks. This, in turn, has led to questions 
on how universities can work more strategically to foster external engagement, as well as 
how they can evaluate the societal impact of these efforts.  

Universities need to constantly assess how they can best serve society in the short- and 
long-term, as a moderating force but also as drivers of development. Although some 
countries (notably the UK and Australia) have already implemented national frameworks 



 

2 
 

to evaluate and allocate research funding based on impact, the large majority of countries 
and HEIs around the world are still experimenting with new approaches to evidence and 
assess their pathway to societal impact (van den Akker and Spaapen, 2017).  

In Sweden, recent research and innovation bills stress the important role of HEIs’ 
collaboration with surrounding society to tackle crises and address societal challenges. 
Although there is increasing attention to impact cases and other methods to analyse HEIs’ 
societal collaboration and impact (Vetenskapsrådet, 2020), there is no national 
framework, set of measures or standard process to assess HEIs’ societal impact. Thus, 
Swedish universities are actively exploring and developing their own measures and 
methods for evaluating societal impact.  

This paper aims to contribute to evolving practice of assessing societal collaboration and 
impact by presenting lessons from the evaluation of a new strategic instrument (thematic 
collaboration initiatives) at Lund University (LU) in Sweden – providing insights on both 
the university’s strategic approach to foster external engagement, as well as the measures 
and approaches used to evaluate these efforts. 

Following this introduction, the next section reviews the background to this topic – both 
in terms of academic theory and in terms of shifts in HEI policy, strategy and practice 
related to societal impact (and its evaluation). In section 3, the empirical case is described, 
including an overview of LU’s instrument “thematic collaboration initiatives” and the 
approach taken for its evaluation. Results from the evaluation and a discussion of lessons 
learned are presented in section 4. Finally, conclusions and next steps are presented in 
section five. 

2 Background 

Universities (or institutions for higher education – HEIs) are integral parts of their 
surrounding societies. The central role assigned to knowledge for societal and economic 
development has resulted in a rise in the size of universities and the resources at their 
disposal, as well as growing expectations and pressures on universities to assume a 
broader responsibility and contribute to societal development, together with relevant 
stakeholders (see, among others, Perez Vico et al., 2017). In addition to their missions of 
education and research, universities have a “third mission” to contribute to the socio-
economic development of the places where they are located. 

This “third mission” of universities (Laredo, 2007; Nedeva, 2008; Pinheiro et al., 2015) 
involves interaction with societal groups and has adopted various conceptual forms over 
the years. For instance, concepts like technology transfer (e.g. Bozeman, 2000; Breznitz 
and Feldman, 2012), academic entrepreneurship (e.g. Clark, 1998; Shane, 2004) or the 
entrepreneurial university (Etzkowitz, 2001) put a focus on innovation and 
commercialisation of knowledge. Later, regional systems of innovation literature and the 
rise of regional smart specialisation strategies highlighted a key role for universities in 
the development of the regions in which they are rooted (Goddard and Puukka, 2008; 
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Goddard, 2009; Goddard, Kempton and Vallance, 2013; Kempton et al., 2014). More 
recent academic literature highlights the role that universities can play as curators of 
learning, knowledge and thinking, as well as catalysts of change – contributing 
proactively to responses to major societal challenges and driving sustainable 
transformation processes (Trencher et al., 2014; Aranguren et al., 2016; Benner and 
Schwaag Serger, 2017; Weber and Newby, 2018; Schwaag Serger et al., 2021; Aranguren 
et al., forthcoming). In this work, external engagement and societal collaboration is 
considered as a reciprocal interactive process based on mutual knowledge creation and 
diffusion (rather than a unidirectional transfer process). This implies that interaction and 
reciprocity between academic actors and external actors is a key fundament in societal 
collaboration. 

As the conceptual understanding of universities’ “third mission” has evolved (from 
entrepreneurial to civic, and now to transformative universities), so too has the approach 
for evaluation. In the early 2000s, frameworks for evaluation focused on measures of 
knowledge/technology transfer and the valorisation of research (e.g. third party research, 
co-production of knowledge, use of research facilities/infrastructure, intellectual 
property, academic spin-off companies) (Molas-Gollart et al., 2002). Later, measures for 
assessing “the entrepreneurial university” evolved to include aspects related to strategy, 
leadership and governance; organisational capacity, people and incentives; and 
monitoring and learning activities (EU and OECD, 2012). 

More recently, we witness a further evolution of the conceptual understanding as well as 
the types of measures used to evaluate the “third mission” (Wolf et al., 2013; Thune et 
al., 2016; Blasi et al., 2019). As elaborated in Reed et al. (2021), evaluation of research 
impact on society is a process of assessing the significance and reach of research over 
different time scales, social scales (from individuals to society), spatial scales (from local 
to international) and across multiple domains (including social, economic, environmental, 
health and well-being, and cultural). In addition, to the ultimate impact domains, there 
are a range of intermediary domains where impacts can occur, including 
understanding/awareness, attitudinal change, behaviour change and decision-making, 
policy and capacity building. Thus, evaluation of impact must go beyond the 
measurement of outcomes to more nuanced assessments of tacit and implicit effects of 
research that may need to be accessed indirectly and evaluated in qualitative terms (ibid.: 
3). Recent evaluation measures include, e.g.: 

› Interdisciplinarity of research 

› Institutional factors 

› Modes of external engagement and productive interactions 

› Types of actors/actor groups involved in collaboration  

› Evidence of relevance and application/contribution to problem solving 

› Production of public goods (health, lifelong learning, cultural heritage) and other 
impacts of research on practice and society  
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In addition to an evolution in the measures used to evaluate impact, we also observe an 
evolution in the approaches to evaluation (including more involvement or feedback from 
practice and society; more attention to and documentation of significance, reach and 
attribution – “the pathway to impact”; as well as more reflective processes and formative 
feedback/learning loops). 

Attention to universities’ societal impact is reflected not only in theory, but also in 
practice. We witness an increased use of these “new” measures of universities’ impact on 
society in university rankings (Times Higher Education 2021), and in the allocation, 
selection and evaluation of research funds (Jonkers and Zacharewicz, 2016; van den 
Akker and Spaapen, 2017; Arnold et al., 2018). The UK’s Research Evaluation 
Framework and Australia’s Engagement and Impact Assessment are among the most 
well-known examples of countries with significant components of engagement and 
impact as part of their national performance-based research frameworks. 

In Sweden, the research and innovation bills in 2012, 2016 and 2020 have continued to 
stress the importance of research and knowledge in tackling crises and societal challenges, 
and the role of HEIs’ collaboration with surrounding society to address these challenges. 
Although there is increasing attention to impact cases and other methods to analyse HEIs’ 
societal collaboration and impact (Vetenskapsrådet, 2020), there is no national 
framework, set of measures or standard process to assess HEIs’ societal impact in 
Sweden. Rather, assessments take place within the framework of national quality 
assurance of higher education and research, under the responsibility of the Swedish 
Higher Education Authority (UKÄ).  

Parallel to institutional evaluations of research quality, HEIs are exposed to evaluations 
of research impact through evolving demands in competitive research and innovation 
programmes (in applications and project evaluations). For instance, new approaches to 
assess socio-technical impact have been piloted in the evaluation of Vinnova’s Strategic 
Innovation Programmes (Åstrom and Arnold, 2020; Åström et al. 2020), and requirements 
for describing longer-term, system impacts are included in the Swedish Energy Agency’s 
recent call for competence centres (Swedish Energy Agency 2020). Thus, HEIs in Sweden 
are actively exploring and building capacity on approaches to evidence the societal impact 
of their work. The following sections present Lund University’s experience from 
developing and evaluating a new strategic instrument: thematic collaborative initiatives.  

3 Empirical context and evaluation approach 

3.1 Lund university’s thematic collaboration initiatives 
After Sweden’s 2012 Research and Innovation Bill and the government assignment (to 
Vinnova, the Swedish Research Council, Formas and Forte) to design methods and 
criteria for assessment of performance and quality in higher education institutions’ (HEIs) 
collaboration with surrounding society, Vinnova initiated a series of activities to support 
and strengthen HEIs’ external collaboration efforts.1   Among the most important results 
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of these activities was changed attitudes and working methods for HEIs’ external 
collaboration. Charlotte Brogren (DG Vinnova 2009-2017) has said:  

The focused strategic and operational development of HEIs’ work with 
societal interaction has been the most important result. We’ve managed to 
plant a seed and initiate changed behaviour among Swedish HEIs (Wise et 
al., 2016: 35). 

In the Government’s 2016 research and innovation bill “Knowledge in collaboration - for 
society's challenges and strengthened competitiveness“ (Swedish Government, 2016), 
continued focus was placed on the reinforcement of HEIs’ collaboration with surrounding 
society and the connection between education and research. At Lund University (with a 
new management in 2015), a newly established External Engagement Council (2016)2 
and a new strategic plan3 highlighted “stimulation of active collaborations to solve 
societal challenges” as a priority area. Based on the strategic goal of “jointly identifying, 
prioritising and developing collaboration issues and increasing the opportunities for 
synergy effects between the faculties’ areas of activity”, the External Engagement 
Council launched a working group with representatives from five faculties with the task 
of developing an operational approach to respond to two main questions: 

(1) How can the university support the development of new challenges and ideas, 
sprung from society and cross-disciplinary research together? 

(2) How can this be done in a way which leads to impact in society? 

 

The working group's proposal resulted in the launch of a new funding instrument called 
Lund University thematic collaboration initiatives (Swedish abbreviation TSI) – see 
Figure 1 below for the aims and modalities. 
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Figure 1: Strategic Aims and Modalities of Lund University’s TSI instrument 

The call text outlined requirements for the initiatives to involve at least three faculties at 
the university, national and international partners within and beyond academia. 
Furthermore, the applications were evaluated on the basis of choice of societal challenge, 
co-workers’ competence, and how the initiative could respond to its goals. A first call 
was announced in spring 2017, and since then calls have been announced 2018, 2019 and 
2021. The response has exceeded expectations with a total of 81 applications submitted 
over the four call announcements (of which 30 applications were submitted in the first 
call). Of these, 20 initiatives were selected and have received funding and other support 
for up to five years (see Figure 1) to co-create and co-develop their own ideas through 
collaborative activities focused on global challenges.  

In 2020 the first six initiatives (“Generation I”) reached the end of the initial three-year 
period and were subject to an assessment of progress (see next section for details).  

3.2 Evaluation of thematic collaboration initiatives 
The evaluation of Lund University’s strategic instrument “thematic collaboration 
initiatives” conducted in 2020 (Nilsson et al., 2020) included both the three-year 
assessment of the first generation of (six) thematic collaboration initiatives (operational 
level), as well as a review of the aims and achievements of the funding instrument 

Strategic Aims of the thematic collaboration initiatives (TSI): 
› To contribute to solutions of societal challenges within areas where Lund University has well 

established research which may contribute to future breakthroughs 

› To create platforms which provide good conditions for collaboration between researchers at 
Lund University and identified external partners 

› To stimulate collaboration across faculty borders and demonstrate good examples of 
collaboration projects 

› To give legitimacy and create time for researchers to develop/catalyse collaboration processes 
§ To develop relationship with new/additional external parties 
§ To be allowed/mandated to try new collaboration activities and/or new collaboration areas 
§ To develop the individuals’ competence to lead and run collaborative work 

 
Modalities (the implementation frame for the TSI instrument): 
› Total committed investment over seven years (2017-2023) of 52 MSEK (around 5 MEUR), of 

which the initial 6 initiatives were collectively allocated 10,2 MSEK (around 1 MEUR) 
§ Financing to individual initiatives: max 0,5 MSEK (50.000 EUR) per year for three years, 

with the possibility of a two-year extension (in 2019, the annual allocation was increased 
to 0,7 MSEK or 70.000 EUR) 

§ Coordination and support from the university’s central collaboration office 
› The External Engagement Council prepares proposals for budgets and handles the call text, 

selection and evaluation of the thematic collaboration initiatives 
› Decisions on the allocation of funds are made by the University Vice-Chancellor  
› The collaboration office (within the university’s section for research, collaboration and 

innovation) supports with coordination, communication (internal/external), preparation of 
documentation, follow-up dialogues and support to the coordinators of the thematic collaboration 
initiatives 
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(strategic level). The objective of the evaluation exercise was to assess progress and 
realisation of goals (summative evaluation), as well as to inform the continued 
development of the individual initiatives and of the strategic instrument (formative or 
developmental evaluation). The approach to the evaluation combined traditional 
measures (e.g. number and volume of research applications) and processes (e.g. summary 
reports and evaluation panels), together with new indicators (e.g. visibility and 
development of the collaborative initiative) and processes (e.g. reflective discussions in 
focus groups and interactive consultations). The evaluation approach for operational and 
strategic levels is further elaborated below. 

The evaluation of the individual thematic collaboration initiatives (six in “Generation 
I”) was focused on four main questions (outlined in the initial call text):  

(1) Have applications, made within the thematic initiative, resulted in research 
projects? 

 
(2) Has the initiative created external visibility, where the theme has been profiled as 

a strong area for Lund University?  
 

(3) Has the initiative advanced the field? 
a. Effects/impact 
b. Describe the collaborative processes 

 
(4) Assess a societal impact case study: Can societal impact of the Initiative’s 

knowledge dissemination be demonstrated already now or be expected within a 
period of ten years after the ending of your Initiative? 
 

To monitor and evaluate these questions, the measures that were used included: 

› Number (and which) of faculties involved (at start and after three years) 

› Number (and type) of external actors involved (at start and after three years) 

› Number and funding levels for new research applications (submitted and 
approved) 

› Number and type of activities conducted for knowledge development and 
dissemination, and for raising visibility  

› Qualitative descriptions of development of collaboration processes  

› Qualitative description of short-term outcomes  

› Qualitative descriptions of longer-term outcomes and pathways to impact 
(through impact cases) 

The evaluation process included self-reported information from the thematic 
collaboration initiatives at mid-term (1.5 years) and at the end of the three-year period. 
At mid-term, the initiatives gave oral presentations and were interviewed by the External 
Engagement Council’s working group. The mid-term presentations were based on parts 
of the questions (1, 2 and 3b) included in the call texts (see above). After three years, the 
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initiatives wrote a full self-assessment report (including data on activities, various output 
measures and an impact case). This report was reviewed and evaluated by the working 
group, and followed by an assessment interview with the External Engagement Council. 

This process was complemented by an ongoing dialogue and other support activities 
provided by the collaboration office, including: 

› annual individual meetings with all coordinators (this dialogue was central to 
attaining a more detailed and balanced picture of the initiatives’ development 
over time – particularly given their different starting points) 

› debrief sessions following the mid-term presentations 

› workshops on writing impact cases followed by feedback on the individual 
contributions to the three-year assessment 

 

The evaluation of the strategic instrument was focused on two main questions: 

(1) Did the instrument achieve its initial aims? 

(2) What were perceived contributing/hindering factors? 

To monitor and evaluate these questions, the measures that were used included: 

› A summary of the indicators/assessments of the first generation initiatives 

› A summary of the perceptions and suggestions for development  

The evaluation process included a review of all documents relevant to the launch and 
implementation of the funding instrument thematic collaboration initiatives and 
interviews with two members of the External Engagement Council’s working group (who 
were responsible for developing the initial proposal). In addition, workshops (or reflective 
discussions) were held with two focus groups (the initiative coordinators and the External 
Engagement Council’s working group).  

In the workshop with the initiative coordinators four questions were discussed: 

(1) What is the most important progression steps for your particular initiative? For 
the initiatives as a whole? For the university? 

(2) What characterizes a successful initiative?  

(3) How would you describe the significance of the funds and collaboration 
initiatives as an instrument of LU (both the funds and the support / strategic 
investment)? What is missing?  

(4) Development potential for financing collaboration. What advice do you want to 
give future management? How do you see LU’s role in the future? 
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In the workshop with the External Engagement Council’s working group, two questions 
were discussed: 

(1) Have the collaboration initiatives achieved the goals they intended to achieve? 
Have they achieved something that was not expected? Has the progression been 
as expected, or has it developed in another way? 

(2) Given the collaboration initiatives and their effects - What different ways forward 
do you see? How does LU want to benefit from lessons learned for the next step? 

4 Evaluation results and discussion 

4.1 Results from the evaluation 
The evaluation of the operational level (the six “Generation I” initiatives) demonstrated 
clear progress in several of the quantitative indicators measured: number of faculties 
involved; number of external actors involved; number and funding levels for new research 
applications; number of activities conducted for knowledge development and 
dissemination, and for raising visibility (see Table 1 below).  

Table 1. Overview of results from the first generation of thematic collaboration initiatives (TSIs) 

Results Details 

Increased cross-disciplinary 
work within Lund 
University 

Between 3 to 7 faculties have been involved in each of the 6 initiatives, 
with cross-disciplinary work at Lund University. 

Increased involvement of 
external partners  

An increase in external engagement was seen over time. At the start, 
the 6 initiatives had 87 external partners involved; after three years 
they had increased to 170 external partners. 

Strengthened research areas Together the 6 initiatives had received approximately 200 MSEK (20 
MEUR) in external research funding, and broadened their 
transdisciplinary research collaboration. 

Developed new collaboration 
activities 

Development of over 550 activities with external actors involved, and 
increased visibility of the work for a large range of relevant target 
groups. 

Added value for external 
partners 

The external partners which were involved in the 6 initiatives have 
described that their participation has led to positive effects for their 
professional work. 

 

All six initiatives have managed to attract external funding, in total around 200 MSEK 
(approx.. 20 MEUR). Several of the initiatives have also seen an increase in external 
partners involved in collaborative activities. At the start in 2017, the six initiatives 
gathered a total of 87 external partners (listed in their applications). At the time of the 
three-year evaluation, this number had expanded to 170 external partners. The TSIs had 
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not only been fruitful with engaging external partners, but also with expanding their cross-
disciplinary networks.  

The money allocated to run the TSIs was targeted at initiating activities to strengthen and 
broaden collaboration and co-creation with external partners. The evaluation highlighted 
that the initiatives developed a large range of innovative and progressive ways to work 
with the needs identified with the external partners, which addressed the specific 
challenge they had in focus. In total, the six TSIs implemented 550 different events where 
external actors had been involved, ranging from traditional knowledge exchange (e.g. 
seminars, workshops, conferences, network-meetings, webinars and round-table-
discussions) to more targeted activities to enhance dialogues (e.g co-creation dialogues, 
speed-dating, excursions, co-creation workshops, collaborative projects and educational 
events). Some activities have targeted society at large (e.g. events at the Political Week 
in Gotland, activities during the local Cultural Festival night in Lund, events at water 
festivals, interactive exhibitions, competitions, book clubs and book circles, book releases 
events and talk shows). To increase visibility, the initiatives have also worked with 
webpages, newsletters, books, networking and social media.   

In addition to these quantitative measures, the coordinators of the TSIs described how 
their collaborative initiatives developed over time, and how the activities contributed to 
advancing the focus area and addressing the societal challenge. The qualitative 
descriptions of short-term outcomes and pathways to longer-term impact (through impact 
cases) have helped evidence how external partners’ involvement in the collaborative 
activities of the TSI had led to positive effects in their professional work.  

Complementing the written answers and impact cases submitted by individual TSIs, the 
workshop with initiative coordinators as a group (part of the evaluation of the strategic 
instrument) further synthesized an understanding of both the progression of 
collaboration over time and the coordinators’ view of characteristics for a successful 
initiative. This resulted in a qualitative summary of the development of collaboration 
within the TSIs – referred to as “steps in a staircase” (see Figure 2 below). For each step, 
the collaboration is strengthened and broadened, the convening/leadership role of the 
initiative is more recognised, and the focus area with the societal challenge at its centre 
within each initiative is better understood and explored in more depth (with new questions 
and concrete actions). 
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Figure 2: Steps of collaborative development within the TSIs  

 
This work highlighted additional qualitative indicators of collaborative development that 
can be tracked (not necessarily measured) including: deepening of the internal (trans-
disciplinary) collaboration, deepening of the collaboration with external partners, 
strengthened legitimacy and acknowledgment as an important actor (or platform) within 
the field, and strengthened visibility on the national or international scene.  

The summary of results from the first generation of TSIs confirmed that the strategic aims 
of the instrument had been achieved (see Figure 3 below). 

Figure 3: Summary of TSI instrument – aims and results from the first generation (2017-2019) 

 

Furthermore, the reflective discussions held with the initiative coordinators and the 
External Engagement Council’s working group provided additional insights areas for 
further development of the strategic instrument. These are presented in the next section. 
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4.2 Discussion of insights and lessons learned 
The evaluation of the thematic collaboration initiatives (the operational level) combined 
quantitative and qualitative measures and a process of self-assessment reporting and panel 
evaluation to demonstrate that targeted results had been achieved. The evaluation of TSI 
as a strategic instrument focused on qualitative measures and reflective discussions (with 
TSI coordinators and the External Engagement Council’s working group) to draw out 
insights about this attempt at a structured approach for strengthening Lund University’s 
work to stimulate active collaborations to address societal challenges. These overall 
lessons learned are summarised below.  

4.2.1 Lessons from the operational level – the six thematic collaboration initiatives 
Running collaboration processes requires time, other types of activities and working 
methods as well as skills 

Getting to know each other, starting work and building trust with researchers in other 
disciplines as well as with external parties requires time and other kinds of activities (in 
addition to activities for 'regular' research and education). Those who work with 
collaboration need a mandate and incentives to be able to do it as part of their core task. 
Running and developing collaborative processes with many actors requires structures and 
working methods that may need other types of support (e.g. with communication, 
websites and digital meeting places), exchange of experience and competence 
development. 

Collaborative initiatives lead to results that cannot be described with traditional 
measures of research impact 

The first generation of thematic collaboration initiatives has shown a diversity of results, 
not only in terms of increased research funding and more interdisciplinary research, but 
also in terms of increased engagement with external parties, enhanced external visibility, 
improved national and international position, contributions to broader regional and 
national strategies and policy work, and impact in society (in the short and long term). 
These kinds of results and advancement of collaboration are difficult to capture with 
traditional measures of success in the university world (with research funding, scientific 
publications etc. in focus). There is a need for a broader perspective and complementary 
way of describing the development of collaborative processes and subsequent results. 

The management's introduction of thematic collaboration initiatives has given 
legitimacy to collaboration 

The fact that it is the Vice-Chancellor and the management (through the External 
Engagement Council) that is behind TSI as an instrument has had great symbolic value 
and given the researchers legitimacy to "invest in collaboration". The funds have given 
the researchers the opportunity and support to run fast, agile processes and time to develop 
these processes. Having this type of instrument centrally at the university provides 
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transparency in the application and evaluation process, which is desirable. It also supports 
a process of shared learning that is made visible to and used within the entire organization. 

4.2.2 Lessons from the strategic level – External Engagement Council and the 
Collaboration Office 

To achieve solid collaboration between research fields and faculties, management 
and coordination are required 

The objective of the thematic collaboration initiatives was ambitious. In order to mobilise 
researchers from all faculties, it was important that there was a clear direction and support 
from LU’s management. Invested funds were crucial to free up time for the development 
of collaboration processes for the individual researchers. But an equally important success 
factor was the breadth and commitment of "non-financial support", which has been an 
integral part of the TSI as an instrument. Non-financial support has included: strategic 
anchoring with the faculties’ managements, structured application processes with 
knowledgeable and experienced evaluators, continuous dialogue and follow-up, support 
for coordinators, communication and profiling. 
To “capture the advancement of the field” requires new perspectives and a new 
approach to evaluation  

The evaluation presented in this report has been based on documentation, interviews and 
workshops with the TSI coordinators. However, perspectives from external participating 
parties in the initiatives have only been obtained indirectly, i.e. via the coordinators. 
The evaluation has a broad set of (both quantitative and qualitative) measures, which has 
been perceived to work well. But a challenge and difficulty has been to fairly capture and 
describe the various complex environments that the initiatives have built up through a 
limited selection of evaluation questions. As the starting positions of the individual TSIs 
have varied, the results and expected progression in the advancement of the field look are 
different. This requires a more nuanced approach to evaluation processes. 

5 Conclusions and next steps 

Universities need to constantly assess how they can best serve society. Although some 
countries have national frameworks to evaluate universities’ societal impact, many HEIs 
around the world are still experimenting with new approaches to evidence and assess their 
pathway to societal impact. This paper has contributed to the evolving field of assessing 
societal collaboration and impact by presenting lessons from the evaluation of a new 
strategic instrument (thematic collaboration initiatives) at Lund university.  

The evaluation has provided insights on both the university’s strategic approach to foster 
external engagement, as well as the measures and approaches used to evaluate these 
efforts. The evaluation has resulted in a better understanding of the range of activities and 
outputs that one can expect from such collaborative initiatives – informing the selection 
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of measures to include in evaluation efforts. Traditional quantitative outcome measures 
(e.g. new research applications and funding) do not adequately capture the range of 
positive dynamics that were experienced. For this, it is important that evaluations include 
alternative indicators and qualitative descriptions of the development process (the 
pathway to societal impact).  

The evaluation has also provided insights on the approach to evaluation. By applying 
developmental evaluation principles (Patton, 2016) such as participatory processes and 
facilitated reflection, the evaluation has provided information on not only the results and 
pathways to impact, but also the factors and frames (e.g. strategic mandate, anchoring 
across faculties, leadership/coordination capacity) that are needed to support changed 
mindset and working behaviours for collaborating with surrounding society. 

Although this evaluation (measures and approach) has only included a limited set (of six) 
thematic collaboration initiatives (the first generation of the strategic instrument), the 
insights gained can be used to inform how LU (and other universities) can work with and 
use evaluation to guide the further development of the university’s approach to fostering 
external engagement and evidencing societal impact.  

Going forward, Lund University will continue to include alternative measures and means 
to track development over time, and will continue to build capacity in communicating 
impact stories. In addition, LU will explore new approaches to access external partners’ 
perspectives on progress and involve them in participatory processes of reflection and 
strategic development. 
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Abstract 
Requirement to increase the effectiveness and wider impact of research dominates the discussion when 
considering sustainable, resilient and inclusive world of the future. Part of attention has focused on making 
better use of existing and new research and innovation infrastructures (RIIs), which often require extensive 
and long-term investments in both new technologies and high levels of expertise.  

The need to develop customer-centred service models for RIIs has been identified in many EU, national 
and regional contexts. Design of service models should build on close collaboration with all triple helix 
stakeholders. The co-created service models embed the required agility for wider utilisation of RIIs as well 
as intense and continuous capacity building of talents.  

The aims of service model creation for RIIs are, firstly, to increase industry competitiveness by opening 
university-based infrastructures for wider use. Secondly, the objective is to agree on jointly agreed service 
model creation process and its deployment. Finally, the model strengthens development, upscaling and 
updating of competences and skills of future professionals and life-long learners.  

As a result, key elements of RII service model creation process were adapted, shared and evaluated together 
with a stakeholder group consisting of local triple helix representatives of the manufacturing industry in 
Tampere Region. Feedback from the RII service model creation process and pilot results highlight the 
importance of open and visible research and innovation environments for the competitiveness of the 
manufacturing industry. Specific features of the RII service model arising from the triple helix stakeholder 
needs include transparency, ensuring long-term capabilities, dynamics and funding, ecosystem creation and 
risk sharing, among others. 

The successful RII service model creation process, pilot results and received feedback imply that bridging 
the gap between research and innovation and university-industry collaboration can be achieved. Research 
and innovation infrastructures must become self-sustained and recognised value providers in the region’s 
innovation ecosystem. This can only be achieved by continuous development of their business and service 
models. In the future, industry should be encouraged more to exploit regional RII resources and services.  
In addition, more ambitious level of joint use of expertise and equipment must be extended to cover all RII 
providers in the region, country and even abroad. 
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1 Introduction 

1.1 Main problem addressed in the paper 
Expectations and requirements to increase the effectiveness and wider impact of research 
dominates the discussion when considering sustainable, resilient and inclusive world of 
the future. The forms and practical outcomes of research impacts can be manifold, 
depending on the discipline, external operational environment, timeframe (short and long-
term impacts), and type of measurements and assessment tools (qualitative and/or 
quantitative). However, a commonly agreed principle is that the desired effects and 
impacts should be agreed and targeted from a multi-stakeholder perspective, maximising 
the added and sustainable value for societies, businesses, environment, and individuals.  

One dimension in increasing the research impact focuses on making better use of existing 
and new research and innovation infrastructures (RIIs), which often require extensive and 
long-term investments in both new technologies and high levels of expertise. The need to 
develop customer-centred service models for RIIs has been identified in many EU, 
national and regional contexts. Design of service models should build on close 
collaboration with all triple helix stakeholders, i.e., universities, industry and regional 
authorities responsible for Smart Specialisation Strategies. The co-created service models 
embed the required agility for wider utilisation of RIIs as well as intense and continuous 
capacity building of talents. 

1.2 Main goal of the paper 
As a response to these challenges, Tampere University of Applied Sciences (TAMK) has 
designed a multi-stakeholder service model creation to improve the efficiency of research 
and innovation infrastructures. This model builds on close collaboration with industrial 
partners and embeds the needed agility for the skill and competence update as well as 
facilitating university-industry collaboration. 

The objectives of service model creation for RIIs are: 

(1) To increase industry competitiveness by opening university-based research and 
innovation infrastructures for wider use  

(2) To agree on jointly agreed service model creation process and its deployment 

(3) To strengthen development, upscaling and updating of competences and skills of 
future professionals and life-long learners 

In this practitioner paper we introduce the co-creative service model process engaging the 
regional innovation ecosystem in Tampere Region, also to be extended to international 
contexts. 



 

1.3 Structure of the paper 
The structure of this paper is following. In Section 1 Introduction, we present the main 
features of the problem addressed as well as the main goals and objectives of the present 
paper. Section 2 Setting the Scene provides the reader with a wider framework to be 
investigated in this context, presenting the challenges and opportunities offered by the 
rapid global and regional change of the operational environment. In Section 3, we explain 
the main features of the novel multi-stakeholder service model creation co-designed and 
implemented between Tampere University of Applied Sciences and its public and private 
sector partners. Section 4 Results and Implications presents a short overview of findings 
illustrating the main benefits and lessons learnt of the model creation from the point of 
view of different stakeholders. Finally, in Section 5 Conclusions and Recommendations, 
assessment of the model creation process so far is concluded. In addition, we point out 
some risks concerning the approach as well as bring forward a few aspects to be further 
investigated and evaluated. 

2 Setting the scene 

One of the main policy documents setting the framework for research and innovation in 
Europe is the European Research Area (ERA). Its ambition, similar to that of the 
European Single Digital Market, is to create a borderless, joint environment for research, 
innovation and technology across the EU. Launched already in 2000, it aims to facilitate 
and increase the efficacy of research and innovation collaboration between EU countries 
by aligning their research policies and programmes. In 2020, The Directorate-General for 
Research and Innovation of the European Commission (2020) has begun a process to 
revitalise the ERA with four strategic objectives: 

(1) Prioritise investments and reforms in research and innovation, to support the 
digital and green transition and Europe’s recovery. 

(2) Improve access to excellent research and innovation for researchers across the 
EU. 

(3) Translate results into the economy to ensure market uptake of research output and 
Europe’s competitive leadership in technology. 

(4) Make progress on the free circulation of knowledge, researchers and technology 
through stronger cooperation with EU countries. 

Following the COVID-19 pandemic, the ERAvsCorona Action Plan was added to the 
framework in order to address the new challenges (European Commission, 2020). In 
addition to alignment and renewal by time and change, the ERA is also accompanied with 
Knowledge Exchange Platform (KEP), originally launched by the European Commission 
in 2015 and revised as KEP 2.0 in 2020, especially offering further support for regions 
and cities in their local endeavors to promote research and innovation (European 
Committee of Regions at al., 2020). Being accompanied by regional Smart Specialisation 
Strategies (S3) and Regional Strategies for Research and Innovation (RIS3), these policy 



 

guidelines and support mechanisms aim to facilitate the research and innovation 
collaboration not only at regional levels but also transnationally and transregionally 

Research and innovation infrastructures play a crucial role in the success and 
advancement of the priorities set by the policy framework described above. At European 
level, a few initiatives such as European Research Infrastructure Consortium (ERIC) and 
the European Strategy Forum on Research Infrastructures (ESFRI) participate in setting 
the roadmaps for joint actions around RIIs but also facilitate the establishment of new 
RIIs and their mutual co-operation in Europe. (European Research Infrastructure 
Consortium (ERIC) (2020); European Strategy Forum for Research Infrastructure 
(ESFRI) (2020)) 

Research and innovation infrastructures have often traditionally been closed 
environments with solely serving the purposes of fundamental research inside universities 
and higher education institutions. Recently, however, their value as a part of the value 
chain between research and innovation has been acknowledged, both as demonstration 
and experimentation platforms as well as co-creative spaces. They can facilitate to fasten 
the time-to-market of new innovations and inventions, to bridge the knowledge gap 
between contemporary and new emerging technologies and service models. Furthermore, 
research and innovation infrastructures can support knowledge transfer and contribute to 
updating and upgrading of skills and competences for both degree students and life-long 
learners from companies and working life, same time supporting development of soft 
skills. (Puurtinen & Pohjola 2019; Puurtinen et al. 2020; Siivonen et al. 2021) 

3 Multi-stakeholder service model creation for research 
and innovation infrastructures 

3.1 The framework of the approach 
Tampere University of Applied Sciences (TAMK) has adapted and piloted a concept for 
research and innovation infrastructure service model creation. This service model 
creation path describes a way for engaging triple helix stakeholders in the field of research 
and innovation towards joint usage of open access infrastructures provided by universities 
and companies. The applied path includes the following steps: 

(1) Mapping of regional research and innovation infrastructures; documenting their 
services and capabilities as they are offered or available for external usage.  

(2) Visualisation of RII offering; services and capabilities showing infrastructures 
and their networks, how are they spread according to their users and what service 
and resources they provide.  

(3) Embedding needs of companies in RII services; service models and their expected 
benefits in solving industry’s problems, targeting improved customer satisfaction 
and growth of collaboration.  



 

(4) Collaborative engagement of regional stakeholders in the finalisation of visualised 
RII network, continuous design of service models. 

 

Regional triple helix stakeholders as core partners in the innovation ecosystem should be 
actively engaged in the capitalisation of research and innovation infrastructures. As a 
response to this challenge, offering a trustful and open platform for a continuous dialogue 
is essential. The described RII service model creation process offers a piloted path to 
create an integrated service model for manufacturing industry in Tampere Region. 

The framework for the model creation described for this practitioner paper is the 
InnoHEIs project (2019-2023) funded by the Interreg Europe Programme (InnoHEIs 
(2021). In the project, a set of key players in regional innovation ecosystems in selected 
European countries investigate, assess and peer review their RIIs. The process is 
implemented in triple helix context, where all stakeholders are actively engaged. As the 
toolbox for the process is jointly agreed and utilised, the results of individual regions can 
be compared, and the conclusions and recommendations scaled up to European level. The 
partners are also committed to share their best practices in developing and supporting 
regional innovation ecosystems by a more effective utilisation of universities’ research 
and innovation infrastructure on an open Policy Learning Platform sustained by Interreg 
Europe Programme (2021). 

 

3.2 Mapping of regional research and innovation infrastructures 
The first step in the service model creation path is to create a map where each RII is 
documented with different characteristics and data related to infrastructures type, use and 
services offered. Mapping starts with identification of which user group is mainly 
addressed by the studied research and innovation infrastructure, e.g., whether the RII is 
in the first place utilised within a basic scientific community serving users from 
universities and research institutes, or whether it is deeply directed towards business 
contexts relevant for companies. Furthermore, the RII can also be designed towards civil 
society and public context focusing on individuals, citizens and NGOs.  

 

 



 

 
Fig. 1: Mapping tool for research and innovation infrastructures 

 

The map also documents the nature of the research and innovation infrastructure, e.g., 
whether the infrastructure focuses on incubator-type actions or whether it emphasises the 
engagement of users and individuals in the spirit of Living Lab methodologies. Other 
forms of categorisation include, among others, competence centers, research centers or 
technology transfer centers.  Additionally, each RII offers certain types of resources and 
services to its users. Used RII mapping template has eight preselected, different 
categories of resources such as equipment, prototyping and testing facilities, and work-
space services. The mapped non-tangible services consist of dimensions such as 
innovation competences and expertise, funding and loan opportunities, IPR, legal and 
financial consulting, IT and databases, marketing and commercialisation support, 
networking and internationalisation, product-related know-how, and research services. 
The availability of these elements is identified and documented during the mapping 
process and presented in the outcome. In addition, RII’s financial funding model is also 
depicted in the axis of public-private-partnerships. 

 

3.3 Visualisation of research and innovation infrastructure ecosystem 

The second step of the service model creation path visualises the regional research and 
innovation infrastructure ecosystem formed by the studied and mapped RIIs. In this 
particular InnoHEIs project context, the goal of visualisation of RII ecosystem of the 
manufacturing industry in Tampere Region is to be able to more clearly examine the 
versatile and multi-actor RI infrastructure provision of the region, and to detect its 
priorities and shortcomings. The visualisation of data will help in regional development 
work, communications and dialogue of interests between various stakeholder groups. The 
added value of the visualization process is to illustrate the whole RII landscape of the 
region, to stimulate discussion of the challenges and opportunities, and to draw 
conclusions from the situation. 
 



 

Data regarding the RII infrastructure ecosystem of manufacturing industry in Tampere 
Region has been collected in the framework of the InnoHEIs project which aims at 
developing and improving the research, development and innovation policies of partner 
regions involved. In Tampere Region, Tampere University of Applied Sciences and the 
Council of Tampere Region have participated in the implementation work, along with a 
large number of the regional development actors and stakeholders.  
 

 
Fig. 2: Visualisation of RII ecosystem available at: 

https://tieto.pirkanmaa.fi/inno/pages/syventymat/pirkanmaan_ekosysteemi_visualisointi.html 
 

The visualisation of the features, characteristics and interdependencies provides tools for 
universities, companies and regional actors to gain better understanding of regional RII 
infrastructure ecosystem. The visualisation also stimulates discussions about the good 
practices, operating models and service offering of the various RI infrastructures. 
Furthermore, considerations on the improvement of the RII accessibility, performance 
and joint service models for all stakeholders are nourished. In the future, detailed 
information will be collected and added to the visualisations concerning for example RI 
infrastructures’ capabilities, equipment and service models. 

 

3.4 Embedding multi-stakeholder needs into RI infrastructure service 
models 
The third step of service model creation path is to embed the needs of ecosystem 
stakeholders into the operational modes of universities’ RI infrastructures. This endeavor 
is implemented in co-creation and dialogue with the relevant regional stakeholders from 
business and industry, regional authority representatives and RII owners and providers. 
The outcomes of the mapping describe features of some of the expected benefits in 



 

solving industry’s problems, targeting improved customer satisfaction and growth of 
collaboration.  Tool used for this mapping and co-creation purpose was Value Proposition 
Canvas by Strategyser.com (2021). 
 

 
 

Fig. 3: Value Proposition Canvas (Strategyzer, 2021) 
 

The Value Proposition Canvas is divided in two areas. The details of the left half of the 
canvas depict features related to the company’s, in this case the RII provider’s, value 
proposition representing RII’s offering such as products and services including the 
features and support they provide. Further included are impressions and evidence of 
customer problems the RII is addressing, and which pains the customer needs to mitigate 
with the RII offering. These pain relievers provided by the RII collaboration are shown 
in their own sector. ‘Gain creators’ sector is used to describe how the RII offering benefits 
customers. (Strategyzer, 2021) 

The right side of the canvas is about the customer profile with three sectors. ‘Customer 
Job(s)’ sector describes important issues and needs that customers want to solve and fulfil.  
‘Pains’ sector describes barriers and difficulties customers are having while trying to get 
a job done. The positive outcomes or benefits the individual customer desires are recorded 
to sector ‘Gains’. (Strategyzer, 2021) 
 

3.5 Collaborative engagement of regional stakeholders 
Fourth and final step of the service model creation path is the most vital in order to create 
the wider, sustainable and long-term impact which the multi-stakeholder service model 
creation is aiming at, i.e., to improve the efficiency and performance of research and 
innovation infrastructures. This model builds on close co-creation and dialogue with 
industrial and public sector partners and embeds the needed agility for the skill and 
competence update and upgrade while strongly facilitating university-industry 
collaboration.  



 

Continuous discussion, mapping of current and future needs as well as open feedback 
collection are time-consuming and require a lot of effort. Identifying and creating 
discussion forums engaging selected members representing the potential industrial 
customers, private and public infrastructure users and RII owners and providers helps the 
service model creation to rapidly response to needs of various users and customers. In 
addition, this helps to create the desired impact with effective communication channels 
and methods, such as regional and international engagement events and open 
dissemination workshops.   

 

4 Results and implications 

As a result, the following elements of research and innovation infrastructure service 
model creation process were adapted, shared and evaluated together with a stakeholder 
group consisting of local triple helix representatives of the manufacturing industry in 
Tampere Region: 

(1) RII map with services and capabilities documented as they are offered or available 
for external usage 

(2) Dynamic visualisation chart of the RII network describing the dependencies 
between users, services and resources 

(3) Analysis documenting the needs and benefits of companies towards an effective 
and customer-based RII service model  

(4) Action plan for the future based on collaborative feedback  
  

Feedback from the RII service model creation process and pilot results highlight the 
importance of open and visible research and innovation environments for the 
competitiveness of the manufacturing industry. Specific features of the RII service model 
arising from the triple helix stakeholder needs include transparency, ensuring long-term 
capabilities, dynamics and funding, ecosystem creation and risk sharing, among others. 

The successful RII service model creation process, pilot results and received feedback 
imply that bridging the gap between research and innovation and university-industry 
collaboration can be achieved. This required an open-minded, collaborative 
experimentation and testing of the pilot process. Feedback also shows that during the pilot 
process, transfer of know-how of RII services availability among participated companies 
and regional stakeholders improved tremendously. 

5 Conclusions 

In the global transformation of industrial value networks, it is important to quickly make 
research and innovation outcomes and expertise available to industry. Updating and 
upscaling of competences and skills are essential factors in increasing not only the 



 

competitiveness of companies but also to prospering societies. In addition, offering agile 
and adequate service models of the research and innovation infrastructures assists all 
stakeholders of regional ecosystems to keep up with the accelerating cycles of global 
transformation and transition.  

Research and innovation infrastructures must become self-sustained and recognised value 
providers in the region’s innovation ecosystem. This can only be achieved by continuous 
development of their business and service models. Only RIIs which foster features such 
as industry-driven, customer-focused orientation and proper user segmentation will 
flourish thanks to their wider business models in the long-term. Continuous collaboration 
with different industrial partners and gaining better understanding of their requirements 
and needs play a critical role in this endeavor.  

In the future, industry should be encouraged more to exploit regional RII resources and 
services.  In addition, more ambitious level of joint use of expertise and equipment must 
be extended to cover all RII providers in the region, country and even abroad. 
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Abstract 
Project-based industry placement program is an important form of university-industry engagement. They 
provide opportunities to immerse students and researchers from university in the industrial working 
environment to collaborate on a specific project. A successful industry placement project brings benefits to 
both parties. Students and researchers from university can better understand business needs as well as the 
process of knowledge application in the workplace, enable practice of specific skills relevant to the subject 
domain, and generating insights for future research with a larger practical impact. At the same time, this 
collaboration promotes knowledge and technology transfer, bringing fresh momentum to industrial 
innovation and upskilling. Notwithstanding the potential benefits, the collaboration between academia and 
industry is not easy but complex, successful industry placement engagement requires champions from both 
sides as the driving force. The skills and competencies required to drive successful university-industry 
collaboration are important yet rarely studied. Therefore, this study elaborates the capability requirements 
of university-industry collaboration champions.  

Semi-structured interviews were designed and conducted with both researchers from university and 
practitioners from industry partners. Based on the data collected from interviews, supports and barriers 
were identified that are important to project-based industry placement programs. A skill set was further 
developed for university-industry collaboration champions with six skill requirements categorized under 
four types: foundation skill, transformational skill, network skill and integration skill. The skill set provides 
guidance and support for champions in their proactive initiatives for deepening university and industry 
symbiotic collaboration. As more benefits and deeper impact follow from greater collaboration and 
partnerships between academia and industry, this study highlights the need for constant investment in the 
skills and capabilities for the future of university-industry engagement. 

Keywords 
University-Industry collaboration champions, Project-based industry placement program, Skills, Interview. 

1 Introduction 

The importance of university-industry engagement has been widely reported by previous 
studies as it brings great mutual benefits to the both sides. For industry organisations, the 
application and implementation of transferred knowledge and collaborative research 
outputs from academia could bring great driving force and momentum for the innovation 
journey (Ambos et al. 2008; Ankrah et al. 2013). While for universities, interaction with 
industry exposes researchers to real-life challenges, current working practice and training 
opportunities to gain practical techniques and feedback (Jong, 2008; Arvanitis et al. 



 

2008).  Project-based industry placement program is an important form of university-
industry engagement. They provide opportunities to immerse students and researchers 
from university in the industrial working environment to collaborate on a specific project 
(Thompson, 2017). Notwithstanding the potential benefits, the collaboration between 
academia and industry is not easy but complex (Bruneel et al. 2010). Successful industry 
placement engagement requires champions from both sides as the driving force (Liew et 
al. 2012; Bstieler et al. 2015). 

However, the skills and competencies required to drive successful university-industry 
collaboration are important yet rarely studied. Therefore, this study seeks to understand 
the capability requirements of university-industry collaboration champions. 
Understanding the skill requirements for the collaboration champions can guide strategic 
planning regarding the capability building for the future of university and industry 
collaboration. Semi-structured interviews were designed and conducted. We interviewed 
five senior university researchers with an average of 10 years’ experience with university-
industry engagement and five industry practitioners who had been actively participated 
in the collaboration with universities. The barriers and supports for successful project-
based industry placement programs were investigated based on the past experience of the 
interviewees. The interviews took generally up to 40 minutes each with a semi-structured 
guideline. Interviews were transcribed and thematically analysed in an anonymous 
manner.  

2 Challenges for project-based industry placement 
programs  

The topic of university-industry interaction is not new, many studies have been reported 
identifying the challenges for university-industry collaboration (Liew et al. 2012; 
Jonbekova et al. 2020). Among these, two challenges in the project-based industry 
placement programs were highlighted by the interviewees in this study.   

2.1 Misalignment of interest 
Great differences in the interests of the academia and its industrial partners have been 
found in the interviews. As universities and industry organizations have different missions, 
researchers from universities were found more interested in projects with opportunities to 
deliver long-term value and benefits to the body of knowledge and innovation journey of 
industry sector (Ankrah et al. 2013). While during the collaboration of project-based 
projects, industry partners tend to assign more priority on the short-term projects requiring 
quick-fix solutions to achieve a fast return of investment (Kauppila et al., 2015). This 
conflict of interests brought challenges as perceived by both parties in the midst of the 
project-based industry placement programs.  As one researcher from university stated that: 

 

  



 

 I think the barrier is that working with industry is in fact slowing down the 
production of the article papers production of theoretical research outputs. 
And especially it's difficult to publish on the industry work because they are 
normally very specific problems. They have confidentiality issue and the 
academic journal audience don't look for specific problems very much, thus 
it's difficult to publish on industry collaboration… 

Similarly, as one industry practitioner commented: 

The biggest thing I said before is that I think academics in all the university 
in general needs to be able to not just take any project type, they need to be 
able to understand that there is room in that sense for that there is obviously 
some freedom and flexibility in those project for long-term innovation…we 
have to deliver on projects a lot quicker with tight deadlines, because we have 
clients waiting, but what I see from their side (universities), there is not as 
much time pressure as we do… 

2.2 Education system 
Notwithstanding that the duties of university teacher should include three pillars: 
teaching, research, and professional service (Chen, 2015). The current education system 
focuses more on the research function of the universities, in many cases, research outputs 
were found valued over industry engagement, professional service to society and even 
teaching in high education (Walker et al. 2008).  As one of the professors pointed out in 
the interview: 

If you look in the Australian education system, there's exceptions but typically 
you either put into an academic pathway or you put into an industry pathway. 
And universities typically aren't open minded enough to say, well someone's 
been working in industry for a large number of years, they may not have a lot 
of academic publications but there's a lot of valuable industry experience they 
can bring into the classroom and they can help researchers to frame their 
research around real world challenges…Likewise industry will not maybe 
appreciate the expertise within academia either, so they do tend to be quite 
disjointed but you know there's examples like in Europe where a lot of people 
in the industry will be an adjunct at a university going there for a day a week... 

3 Championship 

During the interviews in this study, perceived support and barriers by the researchers from 
university and practitioners from industry in completing successful project-based industry 
placement programs were investigated. The importance and impact for a champion role 
from both university and industry were highly acknowledged by the interviewees. Due to 
the differences in culture, interests and professional backgrounds, the process of 
collaboration is not without hurdles. Therefore, champion roles from the both sides to 



 

drive, promote and inject new momentum to the collaboration are critical (Hanid et al. 
2019). These champion roles are boundary spanning roles as they have knowledge from 
both sides and understand the working process. Their rich experience and proactive 
attitudes will impact the collaboration motivation and willingness in their team (Tartaria 
et al. 2014).  From the side of university researchers, a collaboration champion who has 
previous experience working with industry brings precise understanding of the business 
problem and business priority, as well as the importance of research in solving the 
business problems. As commented by one researcher from university:  

…he (the champion role) is an expert in dashboard building and got excellent 
coding skills, his previous working experience with the industry helps us 
better understand the business problem and what do they (industry) want to 
achieve, also the culture and working style of the industry…he has been really 
keen in leveraging new knowledge and techniques in solving the problems 
and challenges in operation… 

 A champion role from industry is helpful in driving the collaboration internally. This 
champion is fully aware of their needs and problems need to be solved and has a clear 
picture of what they want to achieve through collaboration. Thus he is the driving force 
of this collaboration and he is enthusiastic in seeking the support from university to solve 
the problem they did not have a solution on their own. Especially for the adoption of new 
techniques and methods that might involve changes to the old working styles. It is 
important that a champion role from the local team could be the advocate and be 
passionate in promoting the use and changes at the workplace, as one researcher 
mentioned from his past experience,  

A champion for the new technologies is absolutely necessary. If you identify 
the champion in the business, then it's very simple to get project successful 
because they're internally motivated to the projects. We were lucky to have 
that individual with the organization we were collaborating with. And this 
person is really excited by new innovation. He had global influence in the 
field and he understood people in the field, the connection emotionally… he 
knew there was a problem, so we were not the people coming in and telling 
them they needed something, instead we were identifying opportunities and 
then enabling the individual to execute, then take it to another level with them. 
So that's probably the biggest factor of success… 

 

Notwithstanding the potential benefits, the skills and competencies required for 
collaboration champions to drive successful university-industry engagement are 
important yet rarely studied. Therefore, this study elaborates the capability requirements 
of university-industry collaboration champions. A conceptual framework is presented in 
Figure 1.  

 



 

 

 
Fig.1 Conceptual framework. 

4 A skill set for university-industry collaboration 
champions 

Collaboration champions from both sides are ultimate important as they are the ones who 
initiated the collaboration, setting the tone of realistic expectation, fostering continuous 
communication and making good plans for placement project management. Thus, the 
skills and competencies of the university-industry collaboration champions are critical in 
ensuring the success of collaboration. The following skills were identified from our 
interviews with university researchers and industry practitioners based on their 
observations in their project-based industry placement experience.  A skill framework 
raised by Griffin et al. (2019) was used, where four types of work skill for the future were 
proposed, namely: 1) foundation skill: the ability to perform core tasks with a high level 
of proficiency; 2) transformational skill: making adaptive and proactive responses to the 
fast-changing environment; 3)  network skill: capabilities to support individuals to 
achieve greater results in team networks; 4) integration skill: promoting high performance 
by integrating different skills and abilities. 

4.1 Realistic expectations 
It is important that before the commencement of the placement project, both of the parties 
have realistic expectations towards the outcome of the project. Thus, having realistic 
expectations is a foundation skill of the collaboration champions. Industry practitioners 
should realize and be aware of the potential value of collaboration with university and 
benefits of this knowledge transferring process (Barnes et al. 2002).  The trust and 
understanding of what could be achieved through this collaboration is very important to 
ensure that the industry practitioners are willing to share their information and provide 



 

necessary cooperation in promoting the success of the collaboration project (Bruneel et 
al. 2010).  As one industry practitioner commented that: 

We see university as a powerhouse of knowledge, with the latest technology, 
with the latest knowledge, we have data scientists working for us for past five, 
six years, but they may not have that level of time and experience to know the 
newer things…So we come to university for very special needs, say for 
instance, statistics. 

There is this common misconception in academia as mentioned by one of the interviewee 
that, “from the academic side there's this perception that doing industry work is like 
secondary research and you know you want to be focusing on your academic publications 
first and foremost”. This preconception of doing industry projects will hamper the 
proactivity of university researchers to commit their time and energy in this collaboration. 
Only if the researchers from the university could adjust their mind-set and motive, 
treasure industry experience as valuable assets to be brought into the classroom and help 
researchers to frame their research around real world challenges, they would be more 
passionate about the collaboration and the business problems to be solved and be more 
committed to a mutually beneficial relationship. One of the researchers from university 
expressed her attitudes working with industry companies: 

We're really passionate about the work we do, we don't want to just get a 
grant, we really want to make sure the industry partner gets benefits from it. 
And we have a mutually beneficial relationship… also the problems that 
industries bring to you were quite interesting as they were not standard 
routine problems, but they were more challenging with no solutions yet. As 
an academic, I enjoyed working on those problems.  

4.2 Constant communication  
Collaboration champions were widely identified as boundary spanners in this interaction 
and they are expected to have rich experience, knowledge and exposure from the both 
sides (Takanashi et al. 2019). They are the key personnel and driving force of the 
collaboration. Good communication skills are network skills that are essential for 
collaboration champions to use the right language when talking to audiences from 
different backgrounds, so as to understand and fulfil different needs. Lack of knowledge 
on the other side could create barriers for smooth communication, as confirmed by one 
of the university researchers, “I think communication is the biggest challenge for our 
collaboration as the unfamiliarity to industry language created great barriers”. A good 
understanding on the culture, working style and priorities of the both sides could form a 
firm foundation for the good communication between the collaboration parties. As 
mentioned by an industry practitioner: 

We really need people to have good communication skills with their data and 
techniques, a story-telling skill to explain the logic and benefits of their model 
to non-technical audience…to explain in a language which is easier for us to 



 

understand how their solutions could be helpful to solve our problem on site… 
we need these researchers teaching the business the efficacy of what they're 
building, and be able to speak the language of the customer and turn it into a 
story that we could resonate. 

Increased communication helps university researchers to understand the essence of the 
problem that the industry is struggling with as well as their business objectives. Only if 
the researchers fully understanding the business priority and the current status of situation, 
they can work on with the best solutions. As “one of the biggest risks with research done 
in a university is that we designed something that they didn't really want, besides quite 
often a company will say what they want in very broad terms” being mentioned by 
interviewees, it is essential for the good continuous communication to start at an early 
stage and create a firm common ground of understanding, so as to avoid the waste of time 
and resources.  As suggested by one of the interviewee: 

In my experience, we mathematicians don't know the problem, don't know 
what for example, the mining engineers need. So we need to work together 
very well and be sort of embedded and rely a lot on them to actually help us 
understand what the solution should achieve…If you give them a report on 
how to do something, so follow the way they might read it. But it'll probably 
never get implemented. It's far better to put someone who from the university 
team in the company, to work with them and show them how it works, and to 
work with a champion in the company as well. And if you've got someone 
actually in the company, then they can make sure it's used properly and 
efficiently. And spread the words when they around during coffee time. 

Constant communication is also necessary and essential for building trust in this 
collaboration relationship (Hanid et al. 2019). As mentioned by one of the interviewee, 
the situation of “There's always a reluctance in industry to tell the university researcher 
everything and provide all the necessary access to data and resources” could be a 
challenge. Thus, spending enough time and working together with the industry 
practitioners are good practices for trust building. 

That's really critical for the researchers to really go down and spend some 
time and show our sincerity. Showing that we sincerely want to solve their 
problems and help them work better. You really need to spend more time with 
them and that will make a big difference. 

Moreover, by constantly involving the industry practitioners in this designing journey, 
industry practitioners will gain more understanding on the logic of solutions and would 
be easier for them to adopt the project solution after project completion.  As stated by one 
of the university researcher from their successful experience: 

So whenever we were testing something, we were validating it based on their 
knowledge of the system. And we were staying in constant communication 
with them. So throughout the entire process of building the tool, there was 
never a point where they didn't know what we were doing. So going from a 



 

point of like giving them something, they weren't surprised at what it was, 
because we were essentially just, I guess, the conduit that was doing the 
technology work, but they were the subject matter experts or just facilitating 
their knowledge through programs. 

A collaboration champion in the industry company bridges the communication between 
the university researchers and the industry operation team. Based on their good 
understanding of the value and potential of research results and new techniques, they can 
clearly articulate their business needs to the researchers. They are the translator and 
advocate in their local team to promote and explain the benefits of this new solutions to 
other team members to improve their participation and engagement (Gertner et al. 2011). 
As one university researcher commented on the importance of a champion in this 
communication chain:  

We need someone from their company as a translator and advocate of our 
research, he should have good understand of what we are doing and what we 
can achieve, and then he can help us spread the words and explain to other 
team members to win their support and involvement…he bridges the gap of 
our communication with the operation teams… he is really keen to push the 
application of our solutions into practice… 

4.3 Problem-solving mindset  
The mindset of problem-solving was identified in our interviews as a key skill required 
for university-industry champions. It is a foundation skill to support the completion of 
daily tasks at a high level of proficiency. The problem-solving mindset begins with clear 
problem identification, meaning that the collaboration champion should have a clear 
picture of what is the problem and what is their expected outcome, as mentioned by a 
researcher from university commenting on the collaboration champion from the industry 
partner: 

At the time he came to us, he was very clear about their problem and 
difficulties, and what they want to achieve with this collaboration with us. So 
he came with a clear problem identification and statement and he was very 
helpful in steering the process of collaboration with a good understanding of 
what success should look like.  

To better leverage all the resources, the project-based industry program should be driven 
by the aim to find the most convenient solution to the business problem. This is on the 
basis of the right understanding of the business problem by the collaboration champions 
from university. It also requires that the researchers from the university understand the 
priority of their industry partner, as they are expected to “take up and solve the problem” 
rather than “coming up with the fanciest algorithms”, as highlighted by one industry 
practitioner during the interview. Besides, empathy of the university collaboration 
champions of “understanding their pain point”, could motivates them to find better 



 

solutions to make the practitioners’ life earlier. As mentioned by one collaboration 
champion from university sector: 

We really keen to see the application of research to solve the pain points of 
the frontline workers, which is trawling through information, continuously 
updating, getting hundreds of spreadsheets or you know, all this disparate 
data… with the new solution designed to help them, they don't have to do any 
of that work anymore. It kind of takes out the guesswork because we've 
encoded the information in there for them, what they need to do is go to a web 
page and get any information…So we're removing this pain point for them, 
which is getting information, wrangling the information, making their own 
conclusions, by doing it for them automatically, kind of taking that cognitive 
load off of them.  

4.4 Stay innovative  
As pinpointed by the interviewees, the innovativeness of collaboration champions and 
key personnel such as team leaders, have significant impact on the attitudes towards 
collaboration of the team. Staying innovative is one type of transformational skill, 
focusing on the proactivity and adaptivity of the collaboration champions. Successful 
collaboration needs the promotion and support of those in the organization who could 
identify the current problem and passionate about the great potential of research from 
universities to help solve the problem. As commented by one researcher from university: 

 We need some leaders on the side of the industry who actually can see the 
problem, be passionate about innovative ways to solve the problems and 
improve productivity,  and have faith in the universities for the great potential 
in advanced knowledge and techniques…we need these leaders to be 
innovative enough to drive the process. 

Collaboration champions’ personal innovativeness and openness to new ways of working 
are influential to the attitudes of other team members, especially when the collaboration 
champions have certain decision making authority in the team (Liew et al. 2012). Studies 
have been reported that the innovativeness and openness of leaders were found positively 
contributing to the team level decisions of adopting new technologies and extending 
external collaborations (Liu et al. 2011). Consistent findings were found from the results 
of the interviews in this study, as mentioned by one industry practitioner,  

Our supervisor is really keen to new technologies and innovative new ways 
of working, he has great passion in improving our current working methods, 
therefore he is really pushing collaboration with external parties, and his 
attitudes actually affected the decisions and attitudes of the team in dealing 
with this collaboration with university researchers and adopting new 
technologies in our work. 

Moreover, this openness to new knowledge and external collaboration was found related 
to the education and training background of the individuals. Most of the time, these 



 

collaboration champions were reported having high level of technology capacity through 
previous education and training experience, as pinpointed by one of the interviewees:  

He (the collaboration champion in the industry organisation) can understand 
what is behind the model, he was a well-educated and trained engineer and 
the level of education background made him curious and innovative about 
this new technical solution, he was keen to promote the usage within his team. 

4.5  Proactively continuous learning   
As we have mentioned before, it is important for collaboration champions to have 
boundary spanning skills and be familiar with the knowledge from the both collaboration 
sides of university and industry. Good collaboration champions are always keeping 
abreast of the emerging technologies and techniques, looking for new ways of working 
to improve the overall effectiveness of processes or procedures with the organisation 
(Sessa and London, 2015). Collaboration champions should stay proactive and motivated 
to continuously learn new skills to adjust to organisational changes. With this type of 
transformational skill of proactively continuous learning, the collaboration champions 
stay in tune with the newest market trend and search for long term opportunities as well 
as threats for the company. As mentioned by one of the industry interviewees: 

The world is changing fast, the content of job is changing as well, so the skills 
people needed are different comparing to several years ago, so we need to 
always learn new things and be aware of the trends of changes, although I 
am a principal data scientist in the company, I still read research articles on 
data analysis techniques. Once a month, I try and build something new. 

Therefore, the proactive and continuous learning attitudes of the collaboration champions 
could help them to identify more opportunities for external collaboration and partnership. 
They look forward to opportunities to apply the latest techniques, technologies and 
working methods to their workplace, as the industry interviewee continued: 

Constantly, I am following and reading the latest knowledge and research 
outputs from researchers and universities. I am keen to look for potential 
collaboration opportunities for us the apply the new techniques to improve 
the productivity and efficiency of our work, I really enjoy this learning and 
mental stimulation…and I think all our team members and all the employees 
in the organisation should have this mind-set of continuous learning, more 
workshops and trainings should be provided to our employees to increase 
their understanding, awareness and stay updated to the newest techniques 
and enhance their skills required for the changing nature of work. 

4.6 Good project management  
Well-organized and structured project management plan is instrumental for successful 
collaboration, as it ensures the optimized usage of resources from both parties (Salleh and 
Omar, 2013). Interviewees from university have reported both good and poor experience 



 

of their perceived management of placement project. Well-structured project 
management also ensures the constant communication among different stakeholders and 
contributes to this trust-building partnership. As stated by one of the university researcher: 

We have regular meetings and progress update with the operation teams and 
other stakeholders from the industry, we had the people that using the tool 
and other decision makers in the room to make the decision. We showed them 
the logic behind research and tear it apart. Regular progress meetings ensure 
that the operations and all the stakeholders are involved in the loop and their 
opinions were taken into consideration when develop the solutions for the 
business problem, thus at the milestones delivery stage, everyone was in 
agreement. 

Poor structured placement projects are those lack strategic planning and proper 
assignment of responsibility, thus it could lead to sub-optimized leverage of resources 
from both sides. Besides, pool structured collaboration projects also devastate the 
collaboration experience and attitudes of the parties, resulting in demotivation. As 
mentioned by one of the interviewees: 

Working on site oftentimes for me, at least, it was kind of wasted time, in a 
sense...I'm not sure whether my being there would actually change anything. 
There were times I went to the industry company, they were like really busy 
during those periods, and they were going chaotic, frantic. Everyone was 
running around trying to deal with what's wrong. And you basically were not 
going to get anything done, you were not going to be able to talk to anyone 
for a long period of time for a few days. So there was no point…  

Although important, interviewees from industry companies mentioned that they don’t 
have enough experience in conducting efficient collaboration with university, and they 
have insufficient knowledge about the ways to structure project-based industry placement 
programs. As commented by one of the industry practitioners:   

Although we have the good intention to do so, we actually do not have enough 
understanding and knowledge of the best way to collaborate with 
universities…. 

To ensure the success of collaboration between university and industry as well as the 
further implementation of project results, it is essential that collaboration champions have 
good project management competency. Project management skill is an integration skill 
comprising different other skills, such as making good planning from the concept of idea 
to implementation, setting milestones and timelines for project completion and delivery, 
identifying, troubleshooting and predicting problems and potential risks, communicating 
with different stakeholders, environment scanning, making evidence-based decisions to 
achieve set outcomes and so on. Great value could be delivered if the collaboration project 
was well arranged and structured, which could also lead to satisfaction and motivation of 
the collaboration parties from both sides. As commented by one of the interviewees from 
university describing her collaboration placement project experience:  



 

I really enjoyed the whole collaboration process, at the very beginning of my 
placement project, the project sponsor officially introduced me to many 
people in his team, although people had different on-going projects they were 
focusing on at that moment. Still he organised the meeting and use it as an 
opportunity to gather everyone together and explore potential collaboration 
directions. We also have regular progress meetings, update meetings, so 
everyone was on track.  

5 Conclusions  

Project-based industry placement program is an important form of university-industry 
engagement as they could bring benefits to both parties. Successful industry placement 
engagement requires champions from both sides as the driving force. The skills and 
competencies required to drive successful university-industry collaboration are important 
yet rarely studied. Therefore, this study elaborates the capability requirements of 
university-industry collaboration champions. 

A skill set was raised in this study to support collaboration champions in their engagement 
of university-industry collaboration, more specially for project-based industry placement 
projects. The skill set includes: 1) setting realistic expectations; 2) having a problem-
solving mindset; 3) developing good communication techniques; 4) staying innovative; 
5) proactively continuous learning; and 6) good project management competency. As 
collaboration champions have instrumental impact on the success of project-based 
industry placement programs, understanding the skill requirements can guide strategic 
planning regarding the capability building for the future of university and industry 
collaboration.  
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Abstract 
This study questioned how JAMK students starting their university studies see entrepreneurship. The 
purpose was to find out how sustainable entrepreneurship is already present when they start JAMK 
university studies. The main goals are to update the pedagogy and content of teaching entrepreneurship.  

Sustainable entrepreneurship is often referred to as ecopreneurship (see, e.g., Isaak, 2002; Schick et al., 
2002; Saari and Joensuu-Salo, 2019; Renfors, 2020) or social entrepreneurship (see, e.g., 
Berglund and Wigren, 2012; Kury, 2012). There are studies collecting the drivers of sustainable 
entrepreneurship at both the individual and enterprise levels. In this study, sustainability considers business 
from the economic, ecological, and social value creation perspectives (see, e.g., Kuckertz and Wagner, 
2010; Shepherd and Patzelt, 2011), utilizing Stokes et al.’s (2010) definition of entrepreneurship in relation 
to three main domains: process, behaviour and outcomes. This study utilizes reviews written about 
sustainable entrepreneurship. In 2018, the sustainable entrepreneurship literature was reviewed 
by Munoz and Cohen, who identified key themes that are worth studying more, and this paper takes this 
call by reflecting the views of non-entrepreneurs: How do students see entrepreneurship, and what kind of 
sustainable entrepreneurship development factors can be found in it? The aim of the research is to find 
factors to which we should pay attention in entrepreneurship teaching, and furthermore, how we should 
take these into account. This is the practical contribution of this paper.  

The data was collected from 483 students as short narratives. The material used was texts spontaneously 
produced by the students at the beginning of their studies on entrepreneurship. The narratives were analysed 
by using deductive classification on the basis of the theoretical frame of sustainable 
entrepreneurship. The data was read and coded several times by both of the researchers, and 
NVivo was used for coding.  

The results of the research are somehow surprising, while the narratives do not mention the ecological 
dimensions of sustainability. No existing sustainable entrepreneurship theory can 
be purely recognized. But the results provided new insights and openings for understanding the concept 
of sustainable entrepreneurship. According to the results, we suggest adding the fourth dimension to the 
triple bottom line approach on sustainability, which could more 
precisely explain sustainable entrepreneurship in general. 

Keywords 
Sustainable entrepreneurship, entrepreneurship, narrative research  



 

1 Introduction 

Business sustainability is known as corporate sustainability. There is no totally agreed 
definition (Weingaertner and Moberg, 2014), but it can be defined as an effective way 
to gain promotion, preservation of these values in environmental, social, and economic 
factors for future generations. Christofi et al. (2012) argue that corporate 
sustainability developments should be related to economic growth, environmental 
regulation, social justice, and equity. It is considered as the factors that help a company 
keep their competitive advantage through economic growth and social contribution 
(Syapsan 2019). The dimension of social sustainability is also interpreted in a fragmented 
way. Weingaertner and Moberg (2014) found that the definition of social sustainability 
varies, depending on the scope and context and whether or not a lifecycle perspective is 
used. For example, the social elements, including health and safety and intergenerational 
equity, are a typical concern in social sustainability. Ajmal et al. (2017) summarize the 
variability in the definition of social sustainability, the scope being fragmented. Since 
‘there is considerable overlap between sustainable and social entrepreneurship (Binder 
and Belz, 2015), we need to be taken into account the elements these present. In order 
to understand the differences between sustainability in business, sustainable business and 
sustainable entrepreneurship, one needs to approach the entrepreneurship 
literature. During the last decade, there has been an increasing number of 
publications (Munoz and Cohen, 2018). 
  
In this paper, we first look at previous studies of sustainable entrepreneurship and how 
the concept is defined in them. However, the starting point for our study is the data from 
which we consider whether any of the previous definitions explain the results of our data. 
The starting point of the research is therefore a material-based examination. After 
examined the previous studies, we present the research material, target group and research 
method. In the third part, we present the research results and finally raise the main 
findings of our research and topics for further research. 
 
In previous research, company profits are a big concern when it comes to sustainability 
factors (Cassells and Lewis, 2011; Baker and Sinkula, 2009). Typically, the company 
considers the economic dimension in the business and sustainable development as the 
most important. However, customer awareness of sustainability is raised quickly 
(Haddock-Fraser and Tourelle, 2010), and this is what drives corporations 
and SMEs towards sustainable choices in their business operations and strategy. It is not 
always evident that the business is as profitable as it used to be without sustainable 
choices. Especially in consumer-centred businesses, the most 
noticeable and familiar sustainable element is the ecological dimension (Renfors, 
2020). This, however, is distinguished from the type of business, such as ecopreneurship. 

  
Sustainable entrepreneurship is often referred to as ecopreneurship, in which the 
ecological profile of the range of products and services is apparent (see e.g., Isaak, 
2002; Linnanen, 2002; Schaltegger, 2002; Schick et al., 2002). Typical definitions 
of ecopreneurship follow the understanding of whose business efforts are not only driven 
by profit but also by ecological reasoning. For example, Linnanen (2002) also adds self-
employed entrepreneurs (or small-scale entrepreneurs) as being unwilling to grow, with 



 

a possible strong will to influence society. The characteristics of entrepreneurs seem to 
matter when talking about sustainable entrepreneurship. 
  
Another bias in the definitions of sustainable entrepreneurship is the form of social 
entrepreneurship. Similarly, to ecopreneurship, personal character also stays 
partly behind the understanding of social entrepreneurship (see 
e.g., Berglund and Wigren, 2012; Kury, 2012). Mair and Marti (2006) proposed a broad 
definition of social entrepreneurship, building on established research in 
entrepreneurship and studies on social entrepreneurship, which means opportunities 
to catalyse social change and/or address social needs. Social entrepreneurship refers to 
non-profit activities and social goods in the markets. The idea is that improving the social 
sustainability of a company will help to improve customer’s needs and customer 
satisfaction, which also benefits enterprises (Buser and Koch, 2014; Belz and Schmidt-
Riediger, 2010). In this way, entrepreneurship is reshaped, and the benefits from 
economic and societal aspects are researched. 
 
Binder and Belz (2015) define sustainable entrepreneurship as the recognition, 
development, and exploitation of opportunities by individuals to bring into existence 
future goods and services with economic, social, and ecological gains (see, e.g., Cohen 
and Winn, 2007). They identify two perspectives on sustainable entrepreneurship 
scholars. One emphasizes the concepts of sustainable development and the triple bottom 
line, and entrepreneurial activities are shown subtitled to these (e.g., Parrish and Foxon, 
2009; Schlange, 2009; Young and Tilley, 2006). Another group of scholars, publishing 
in mainstream entrepreneurship journals, aligns the notion of the triple bottom line with 
the process perspective of entrepreneurship (e.g., Cohen and Winn, 2007; Dean and 
McMullen, 2007; Shepherd and Patzelt, 2011), in which the more traditional views such 
an entrepreneur as an individual and business opportunity recognition is emphasized. 
According to Binder and Belz (2015), a process perspective is the recognition, 
development, and exploitation of entrepreneurial opportunities in the context of social 
and environmental problems. The content of entrepreneurship and the gain or impact of 
the activities are mainly present when reviewing the latest entrepreneurship research 
papers (see, e.g., Munoz and Cohen, 2018). A true understanding of the synthesis of 
these concepts – sustainability and entrepreneurship – has been discussed in the literature 
mainly after 2009. There are studies collecting the drivers of sustainable 
entrepreneurship at both the individuals and enterprise levels (Binder and Belz 2015). In 
this study, sustainability considers business from the economic, ecological, and social 
value creation perspectives (e.g., Kuckertz and Wagner, 2010; Shepherd and Patzelt, 
2011) – not only in one dimension at a time but all the dimensions are involved. The 
development of sustainable ventures (De Clercq and Voronov, 2011) is one of the 
constructions of sustainable entrepreneurship. 
 
Walley and Taylor (2002) stated that based on ‘green’ entrepreneurs, A particular type of 
entrepreneurial, transformative mind-set drives sustainable decisions and actions, 
operating as a mechanism through which these entrepreneurs elaborate a vision of a 
sustainable future that envisages hard structural change. Studying the green business 
idea of enterprises in Finland, Linnanen (2002) created a typology of ecopreneurs 
and explained the entrepreneurs as following a desire to ‘change the world’ in addition to 
making money. According to Schaltegger (2002), it shows that ecopreneurs tend 
to prioritize multiple business goals. It seems that it motivates entrepreneurs 



 

to be engaged in sustainable activities (see Koe et al., 2004). Sustainable 
entrepreneurship is seen as the means towards a better future (Cohen and Winn, 2007).  
 

Stokes et al. (2010) define entrepreneurship in relation to three main domains: process, 
behaviour, and outcomes. In sustainable entrepreneurship, the central themes are utilized, 
such as drivers behind the entrepreneur, 
sustainable performance, and institutions (Greco and de Jong, 2017). As the outcomes 
(such as innovations), Munoz and Cohen (2018) identified studies pointing out value 
creation and strategic returns of sustainable entrepreneurship in their review of research 
publications. Shepherd and Patzelt (2011) end up with six constructs from either the 
sustainability or entrepreneurship literature: sustain nature, life support systems and 
communities, develop economic gains, non-economic gains to individuals and non-
economic gains to society.  

Some authors argue that the integration of sustainability in creating new ventures is 
explained through the entrepreneur’s motivation (Font et al., 2016) and intention, which 
is the basis of entrepreneurial decisions (Shane et al., 2003). Koe et al. (2014) created a 
framework of linking sustainability to what motivates entrepreneurs to engage in 
sustainable activities. The motivation of the sustainable entrepreneur was found to be a 
meaningful factor by Carter et al. (2003), who explained that also self-realization, 
financial success, innovation, or independence drives entrepreneurs. Still, the latter refers 
to the classic character of the entrepreneur valuing autonomy and being his/her own boss. 
(See more in the entrepreneurship literature.)  
 
This paper reflects upon the reviews of sustainable 
entrepreneurship by Munoz and Cohen (2018). In their article, they ended 
up identifying some key themes that are worth studying in sustainable 
entrepreneurship. Additionally, they stated the following way: We suggest that, rather 
than treating each of the three dimensions as independently measurable constructs, a 
more complex approach to measuring the interdependence of ecological, social, and 
economic systems would push the field further (Munoz and Cohen, 2018: 314). Instead of 
choosing a particular theme to be studied, we approached sustainability dimensions of 
entrepreneurship by following where the data leads us. 
 

2 Research implementation, participants and analytical 
methods 

 
The context of the study was students who had started their university studies at JAMK 
University of Applied Sciences. Another group consisted of mature, post-degree students 
(n = 201), and the another were non-mature students (n = 282), total 483. The mature 
students’ average age was 42 years, while the non-mature students’ average age 
was 21 years. Students participated in a course on entrepreneurship education that was a 
part of their studies. To examine entrepreneurship, students were asked to write their 
answer to the question: ‘What do you understand for entrepreneurship?’ The written 
answers varied from one sentence to a couple of sentences. The material was collected 
during the years 2018–2021. 



 

 
Participants were informed about the study. Each participant was asked for research 
permission in person. A research permit was also applied for from the organization. The 
research material is stored in accordance with the appropriate guidelines (JAMK, 2021), 
and the research is reported in such a way that it is not possible to identify the target 
persons. 
 
In the study, a qualitative methodology was used as it gives the possibility to understand 
the phenomena in the way participants have seen it (Sin, 2010). The data were read several 
times, and then content analysis was performed using a deductive transmission method. 
In the first stage of the coding, the material was deductively condensed and coded 
according to the research question into themes. A single sentence or a set of several 
sentences was used as the coding unit (Saldaña, 2016.) In the second phase of the coding, 
the themes were classified into top themes and finally into three main categories, 
generating either economic, environmental, or social sustainable value (cf. 
Miles and Huberman, 1994; Schreier, 2012; Saldaña, 2016). In the second stage of 
coding, individual words were also used as a unit. Then one sentence can be split into 
several subcategories (Saldaña, 2016). 
 
Under the main economic category, 23 sub-categories were formed, which were 
eventually condensed into three upper categories: doing business, earning a living, and 
concerning risks. From the 19 sub-categories, three sub-categories were summarized in 
the main social category, which were entrepreneurship´s social relevance to the 
entrepreneur, relevance to others either as jobs and products or services, and the 
importance of networks in entrepreneurship. In the main category Environment, 35 sub-
categories were formed into two upper categories, which were the importance of business 
and entrepreneurship for the environment and society such as responsibility, creativity, 
future-oriented and the significance of entrepreneurship. The other upper category was 
matters that society and the environment offer for entrepreneurs, such as freedom and 
possibilities. In both stages of coding, an interpretation of which category the citation was 
considered to primarily refer to was used as the coding basis for the citation. 
 
When presenting the results of the article, the frequency (f) for the main and sub-category 
is expressed. This refers to the number of times the matter has appeared in the 
investigation file. It does not refer to the number of persons (cf. Vaismoradi et al., 2013). 
Data coding was validated using researcher triangulation (Denzin, 1978). The second 
author of the article performed and documented the coding, after which the coding and 
the coding process were validated and reviewed together with the authors. 

3 Results 
 
The results are gathered in Table 1. The responses of post-degree, mature students are 
generally broader and more verbose than that of non-mature students. The answers show 
the life and work experience of mature students. Some have previously worked as an 
entrepreneur and/or are from an entrepreneurial family or have previously studied 
entrepreneurship. Non-mature students’ responses may have been just a few words or a 
single sentence describing entrepreneurship. In general, non-mature students were either 
studying for a first profession or a university degree. They had little life and/or work 
experience. Some of the non-mature students in the family had entrepreneurs.  



 

 
Unsurprisingly, entrepreneurship was strongly associated with economic livelihoods. 
Entrepreneurship was strongly associated with taking risks, uncertainty, starting and 
running a business, implementing one’s own idea, and working for oneself. Both mature 
and non-mature students saw this aspect as the most significant related to 
entrepreneurship, as it is also generally associated with economically 
sustainable entrepreneurship. (See Table 1.) 
 
Social sustainable entrepreneurship appeared in the material as an opportunity provided 
by society to choose entrepreneurship as a way of life. Act as the lord of your own life 
and do as you please. Realize one's passion and develop oneself. Social sustainable 
entrepreneurship was thus seen as creating value for oneself, but also for others as jobs 
and products and/or services offered, whereby the entrepreneur responds to the needs and 
demands of society (dialogue). This category also included cooperation and networking, 
which was seen as important in entrepreneurship. It was understood that an entrepreneur 
rarely succeeds alone. These results were also to be expected per se, as these are often 
associated with entrepreneurship. (See more in the entrepreneurship literature.) 
  



 

Set up a company  
 
Need for knowledge (f=24) 

 
 
 
 
Boundaries (f=159) 
 
 

 
 
 

ECONOMIC 
SUSTAINABILITY 

Own a company 
Run a company 
Own idea for a company 
Get income Money oriented (f=97) 
Seeking profit 
Uncertainty Risk-taker (f=38) 
Managing and coping with risk 

Implementing your own ideas, self-
realization, and passion 

 
Personal motivation and 
passion (f=141) 

 
To him/herself (f=141) 
 

 
 
 
 
 

SOCIAL 
SUSTAINABILITY 

Own choice and decision, desire to succeed 
Own boss and manager 
Career development and self-development 
Providing a product or service to others, meeting 
demand and customer service 

 
For others and society (f=41) 

 
 
For others (f=57) Employment of others, job creation 

Serving and working for others’ needs 
No one survives alone, need for cooperation  

With network and others 
(f=16) 

Need for networks and partners 

Responsible for everything - things - economy - 
society - employees 

 
Responsibility for the 
environment and surrounding 
society (f=123) 

 
 
 
 
 
 
 
For the 
environment/society 
(f=225) 

 
 
 
 
 
 
 
 
ENVIRONMENT 

SUSTAINABILITY 

Personal responsibility for the 
company, success or loss 
Responsibility creates commitment 
Responsibility to develop the environment and 
society 
Offering new ideas, creativity and innovation Creativity for the environment 

(f=49) Solutions for environmental problems 
Future-oriented and belief in the future  

Future-oriented (f=27) Great future prospects 
Understands the changes 
Goal-oriented and purposefulness 
The cornerstone of the economy and the 
environment, society 

 
Significance (f=26) 

Jobs, tax revenue, welfare, value creation for 
society 
Important part of society 

Independence and self-determination  
 
Freedom (f=96) 

 
 
For my 
personal space that 
the environment or society 
offers (f=114) 

Freedom to pursue and develop 
The boss of your own life 
May 
do as one wishes, within the limits permitted by   
the law 
Create new opportunities  

Possibilities (f=18) Opportunity to do for yourself 
Seize opportunities 
and seeing opportunities, dreams come true 
Offers possibilities to many things 

Table 1: Sub- and main categories for economic, social and environmental sustainability 

In contrast, the results were surprising in that none of the responses related to sustainable 
entrepreneurship mentioned ecopreneurship or green entrepreneurship. The subject is 
very accurate (cf. Haddock-Fraser and Tourelle, 2010), and, for that reason, one could 
have assumed that at least someone would have mentioned it—at least the non-mature 
students—but no. Environmental sustainability was seen from another perspective. 
Responses related to environmental sustainability in entrepreneurship were categorized 



 

into two main categories: (1) for the personal environment and (2) for the surrounding 
environment. The entrepreneur takes responsibility for the environment by providing new 
ideas and solutions to problems through creativity and innovation. The entrepreneur looks 
to the future and thereby contributes to the sustainable development of the environment 
by creating meanings, well-being and tax revenues for society and the environment. With 
this in mind, companies and entrepreneurs are a significant part of the surrounding 
community and environment. From another perspective, the surrounding environment 
offers a person the freedom to do business, to be the boss of one’s own life and to realize 
themselves. It provides opportunities to create new things, see and seize opportunities. 
Entrepreneurship is an opportunity to make yourself and realize your dreams.  

4 Conclusions and recommendations 

The results of our study confirm previous studies that money-oriented views of students 
go hand in hand with the profit-orientation of entrepreneurship—as also one construct of 
sustainable entrepreneurship (cf. Cassells and Lewis, 2011; Baker and Sinkula, 2009). 
The social dimension of sustainability referred to what Shepherd (2015) found, which is 
that the gain is for the entrepreneur and towards others in the environment.  

Freedom became strongly evident in the data. It was positioned in two ways: personal 
space and personal driver. Freedom evidently motivates entrepreneurs and also motivates 
sustainable entrepreneurship (cf. Carter et al., 2003). It showed that taking responsibility 
is one of the issues apparent in the results of this data. Munoz and Cohen (2018) suggest 
turning attention to entrepreneurs’ decision-making in the context of conflicting 
dimensions: scientific facts and moral principles. We can discuss the starting point for the 
entrepreneur to value freedom (f = 96) but also responsibility (f=123). Now, experiencing 
freedom is perceived as a motivating and maintaining factor for entrepreneurship, and it 
corresponds to the motivational themes of sustainable entrepreneurship research (see, e.g. 
Koe et al. 2014). Otherwise, 1) because the ecological dimension did not emerge in any 
way in the results, and 2) freedom as a reference driver of motivation was interpreted only 
as a determinant of traditional entrepreneurial willpower. We replaced and titled the 
strong view of freedom and responsibility in our data as an entrepreneurial environment. 

Munoz and Cohen in their synthesis article, autonomy or freedom did not come up in any 
way in the treatment of the topic. They (2018: 309) summarize similar direction as 
follows: Given the variety of purposes behind the development of sustainable ventures 
(De Clercq and Voronov, 2011), the explanation of sustainable entrepreneurship based 
on the motivational structure of the entrepreneur requires more than usual explanatory 
factors such as self-realization, financial success, innovation or independence (Carter et 
al., 2003). It may be assumed that further research is needed on how freedom and 
responsibility will begin to be reflected in the new generation of sustainable 
entrepreneurship. It may be that sustainable entrepreneurship and the sustainable 
entrepreneur experience moral responsibility when starting a business because society 
creates hopes for sustainable activities. At one time, entrepreneurship was perceived as 



 

an attractive environment for its freedom-creating activity and self-employment. It is 
assumed that the role of ethical reasoning no longer creates confusion within the 
mainstream business community (ref. Linnanen, 2002) and its research field. The 
ecological or green and social purpose of the business is therefore the new normal, and 
sustainable entrepreneurship could now be interpreted through the general environment 
– not the ecological one but the more broadly spoken environment. 

The result of our study is a continuation of the discussion raised by Munoz and Cohen 
(2018) in their study in which there is a lack of interaction between different actors. 
The complex interaction allows for a dynamic geo-social space that goes beyond 
structural boundaries. 
In the future, it should be clarified whether this space is formed by the relationship 
between freedom–responsibility–boundaries. It also elevates an entrepreneur’s ethics and 
moral cognition –which Munoz and Cohen discussed in their paper and which may be 
related to ‘destructive emotions’ mentioned by Shepherd (2015). For further research and 
action, we suggest that courses dealing with business ideas could be used to study where 
ideas come from and try different starting points that deal with sustainable development 
topics, sustainability cases or competition tasks. The main thing could be that the course 
name already includes the word ‘sustainability’. In the future, one may not need to 
emphasize the title of sustainability since it becomes more and more obvious content for 
the next-generation representatives, i.e., sustainability natives.  

According to our results, we would recommend how we can put this into practice. The 
next generation of students should consider important change agents in terms of 
enhancing entrepreneurship. Kuckertz and Wagner (2010) found out how a sustainability 
orientation influences university students and explains their entrepreneurial intentions. 
They found a difference between the students without any business or industry experience 
and the more experienced students. They concluded by suggesting that university courses 
should provide not only knowledge but rather ‘entrepreneurial inspiration’, e.g., cases of 
successful sustainable entrepreneurship whenever it concerns experienced individuals. 
Based on the findings in our study, we suggest a similar way to consider non-mature and 
more mature students having different paths toward entrepreneurship in the university 
education system. Similar findings we discovered on our other research recently (Kolho 
and Tunkkari-Eskelinen, 2021). 

In any case, there might be some limitations in our study. The data collection was not 
based on sustainability, and it was not presented in any way when students’ views on 
entrepreneurship were asked. In addition, it may have been many years between from the 
collection of the non-mature students´ data and the work experience of mature students. 
And we did not know how familiar these students were with sustainability issues. 
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Abstract 
Due to their ability to bridge the gap between knowledge created by basic research and market requirements, 
Research and Technology Organisations (RTOs) play a major role in countries’ innovation systems. Their 
R&D results should lead to innovations, which in turn generate the economic output of public investment 
in research and development. Moreover, they should support the foundation of new companies and 
industrial innovations. RTOs can thus be seen as intermediaries between R&D and the industry, while they 
themselves constitute to a certain extent entrepreneurs and actors in applied R&D that focus on industrial 
and commercial application right from the start of their activities.  
 
Therewith, RTOs pursue to increase the competitiveness of the entire economy. With a growing demand 
for evaluating their actual contribution in national innovation systems, simply stating the goal of positive 
impact to stakeholders like governments, the public, investors etc. is not enough; its accomplishment needs 
to be proven by robust evidence. In this regard, the value of an impact assessment is determined by the 
strength of the evidence produced and the credibility of the evaluation. RTO’s research activities and their 
impacts are diverse in nature and occur across many sectors of the economy. To gain transparent insights 
into relevant and comprehensive performance metrics showing the impact of RTOs from a micro- and 
macroeconomic perspective, impacts are only appropriate for evaluation if a causal relationship can be 
drawn back to their origin. While some impacts are primarily economic and suitable for quantitative 
analysis, others have to be evaluated qualitatively. Regardless of its type, each impact needs to be assessed 
within a common framework to enable a comprehensive understanding of RTO’s impact.  
 
Within this contribution, an impact assessment framework is established with the aim to enable the 
identification of causal relationships between impacts and their origin. In a second step, three studies in the 
area of impact assessment of RTOs are analysed with a special focus on the methods and metrics applied 
for measuring the (customer) outcomes within the impact causal chain. The results are used for the 
development of a comprehensive impact assessment study of RTOs. 
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1 Introduction 

Governments, funding agencies and research organisations continuously seek to 
maximize the financial as well as non-financial returns on investment for development. 
Research and technology organisations (RTOs) pursue to increase the competitiveness of 
the entire economy. Their research activities and their impacts are diverse in nature and 
occur across many sectors of the economy.  

Yet, the meaning of “impact” appears indefinite, or even vague as a concept to be 
assessed. The Oxford Dictionary states that impact is generally “the action of one object 
coming forcibly into contact with one another; a marked effect or influence”. The 
Research Impact Statement of the University of York defines impact in the context of 
research as follows: “… when the knowledge generated by our research contributes to, 
benefits and influences society, culture, our environment and the economy” (University 
of Yorck 2020). Similarly, the Australian Research Council defines impact in a scientific 
manner, namely as “the demonstrable contribution that research makes to the economy, 
society, environment and culture beyond the contribution to academic research” 
(Australian Research Council 2017). The Economic and Social Research Council UK, 
likewise. Different organisations define impact differently. The Methods Lab, an action-
learning collaboration between the Overseas Development Institute (ODI), 
BetterEveluation (BE) and the Australian Development of Foreign Affairs and Trade 
(DFAT) published a report to get an understanding of the dimensionality of “impact” 
(Hearn and Buffardi 2016). Certainly, their analysis indicates that impact happens to be 
multi-dimensional; how it is defined can depend on various factors, such as the authors 
of the evaluation, the project or the organisation assessing the impact, or the stakeholders 
which are addressed with the impact evaluation.  

To gain transparent insights into relevant and comprehensive performance metrics 
showing the impact of RTOs from a micro- and macroeconomic perspective, impacts are 
only appropriate for evaluation if a causal relationship can be drawn back to their origin. 
While some impacts are primarily economic and suitable for quantitative analysis, others 
have to be evaluated qualitatively. Regardless of its type, each impact needs to be assessed 
within a common framework to enable a comprehensive understanding of RTO’s impact. 
In the following, an impact assessment framework is established, with the aim to enable 
the identification of causal relationships between impacts and their origin. In a second 
step, existing methods in the field of impact assessment are analysed according to their 
definitions, frameworks, methodologies, metrics, and limitations. The selection of impact 
assessment methods will be concentrated on three studies of RTOs in particular with a 
special focus on methods and metrics applied for measuring the (customer) outcomes 
within the impact causal chain (to be described in the following chapter 2).  

 



 

2 Impact Assessment Framework for RTOs 

In the following, an impact assessment framework for RTOs derived from multiple 
impact assessment approaches (Adam et al. 2018; Commonwealth Scientific and 
Industrial Research Organisation 2020; Oxford Economics 2014; Stern et al. 2012 
Australian Research Council 2019; Penfield et al. 2014; Embrapa 2018) will be presented. 
It aims essentially at establishing a general concept for assessing the impact of RTOs 
across different impact dimensions, types and levels by means of different tools.  

In a first step, depending on the RTO’s field of actuation, it is vital to determine relevant 
assessment dimensions in which the impact is put to context. In this regard, the activities 
within an RTO may produce an impact on notably economic, societal and/or 
environmental dimensions, so that it becomes relevant to firstly define the dimensions to 
be targeted within the scope of the analysis. These three dimensions comprise respectively 
effects on an economic system (such as changes in revenue, operating costs, profitability, 
gross domestic product, employment or investment returns), on the living and non-living 
natural systems, (including ecosystems, land, air and water) and on the well-being of the 
surrounding and wider community (i.e. effects on health, equality, living standards, 
cohesion, resilience, security and safety practices), being often non-monetary and 
including economic and environmental elements.  

An identified impact is only suitable for evaluation if a traceable causal relationship can 
be drawn from the original research activities through the creation of the research outputs, 
uptake and adoption outcomes, to the ultimate impacts. In the RTO context, inputs can be 
seen as resources, such as people or equipment, applied to deliver activities. These 
activities constitute actions, mobilized through the inputs and/or other types of resources, 
with the intention of achieving specific outputs. These in turn could be research solutions, 
services or capacities of projects. In the end, the intended medium-term effects or the 
change, expected to be realized from successful delivery of research outputs, is being 
achieved as the outcome. Finally, the (Macro) impact constitutes an effect on, change or 
benefit to the economy, environment or society beyond the outcome. For example: An 
operating RTO with yearly costs of a certain amount of investment (Input) enables SOA 
applied R&D and technological solutions in projects (Activity), that deliver R&D&I 
results with overall yearly value (Output) increasing the productivity of a certain sector 
(Outcome) that allows for GDP increase (Macro Impact). Another important point in this 
context is the linking of the external impact perspective with the internal evaluation 
perspective. For example, the combination of the data from research efforts with the 
findings of customer evaluations can provide great insights. (Commonwealth Scientific 
and Industrial Research Organisation 2020) 

The impact assessment is best approached using triangulation of mixed methods and a 
variety of data sources to enhance the robustness and trustworthiness of the assessment 
(Adam et al. 2018). Within each step of the causal chain, the impact needs to be tracked 
to allow for traceability. To do so, a series of methods could be suitable, depending on 
the research question and available data sources. Therefore, consistency relies on a 



 

suitable selection of methods and approaches, e.g. cost-benefit analysis, bibliometric 
approaches, surveys, expert interviews, hindsight studies, site visits, patent analysis, etc. 
For every analysis, the reference point is the baseline that existed at the start of the 
research and the evaluation of what would have happened without the RTOs activities. 
(Adam et al. 2018; Stern et al. 2012) 

Choosing the appropriate mix of methods is usually determined by the number of 
questions requiring different data and by the saturation point when adding more methods 
does not improve triangulation results. Before collecting data ex novo, it is important to 
map available internal data and external sources and analyses whether the potential results 
can address the type of messages needed by stakeholders and end-users of the research 
(Adam et al. 2018). 

Depending on the impact dimension or the specific type of impact, the selection of the 
methods can vary between quantitative and qualitative approaches. For RTO’s, a standard 
economic impact would be measured with quantitative methods, such as statistical tool, 
across three metrics: gross value added (GVA), employment (headcount) and tax receipts 
(Oxford Economics 2014). However, indicators provide signals of impact, but do not 
provide comprehensive assessment of the full range or the factors that contributed to those 
impacts. Therefore, a balanced set of indicators and metrics can be beneficial as one line 
of evidence demonstrating whether impact occurred or not to answer the stakeholder 
questions that focus on their impacts of interest. (Adam et al. 2018) 

 
Figure 1 - Impact Assessment Framework (Own illustration based on Adam et al. 2018; Commonwealth Scientific and 
Industrial Research Organisation 2020; Oxford Economics 2014; Stern et al. 2012) 

3 Literature Review: RTO Impact Assessment Studies 
In recent years, an increasing number of studies has been aiming to holistically access 
and quantify the impact of RTOs on innovation systems on both national and 
supranational levels. However, apart from standard economic analyses few of them 
address specifically the direct outcome that RTOs’ customers obtain from a collaboration 
with these organisations. In the following, three existing RTO impact assessment studies 
are analysed with a special focus on customer-side benefits (outcomes) and spillover 
effects, which occur when clients directly or indirectly affect third parties’ outcomes. 



 

 

EARTO – Economic Footprint of 9 European RTOs (2018) 

The focus of the EARTO study is to highlight the so-called "economic footprint" (Bilsen 
et al. 2018) of the activities of RTOs based on information from nine European RTOs1. 
An economic impact analysis measures the change in economic activity in case an ‘event’ 
occurs, compared to the situation where it does not occur (counterfactual). In this study, 
the economic effects of the RTOs activities in the European Union were measured, 
compared to a situation where the RTOs would not exist. 

This economic footprint model is cost-based and measures output effects as the total 
increase in revenues in the economy, based on the costs or supplier invoices of the RTOs. 
In the analysis, the focus is on two types of activities that are expected to generate a strong 
economic impact:  

› The economic leverage effects that RTOs generate via their core activities 
(day-to-day activities and their purchases of goods and services) in the 
European economy through spending and employment 

› The economic leverage effects of the RTOs knowledge transfer through 
contract research, spin-offs and outflow of staff (spillover-effects).  

In the underlying study, the economic footprint for the 9 European RTOs was measured 
in terms of the following activities: Human capital development (employment, transfer 
of minds), contract research, spin-offs, and impact of expenditure (total and three 
infrastructure projects). Here, the methodological decision was made not to cover the 
entire spectrum of impact dimensions, but to focus on a detailed analysis of activities with 
strong economic impacts. Thus, the focus of this study is not to identify the full impact, 
which would be primarily scientific and/or technological, but to demonstrate the 
economic value of RTOs in the European economy. This value in turn is measured across 
four main impact types, which are listed and explained below. 

› Direct Economic Impact: The effect defined by RTOs’ in-house activities, 
namely the employed staff as well as the revenue and value added to the 
organisation. An RTO has a particular profile in this respect, given that the 
majority of the staff is highly-educated and/or works as researcher. Their 
mission is first to develop scientific and technological activities, not to develop 
an economic activity as such. Generating a direct economic effect is a 
derivative of the scientific and technological activities. 

› Indirect Economic Impact: The impact resulting from RTOs’ expenditure on 
goods and services in their supply chain. Alternatively stated, RTOs purchase 
goods and services from suppliers, who then in their turn buy goods and 

 
1 This group of RTOs represents a mix of smaller and larger organisations across Europe and when 
comparing with sector statistics collected in 2010, they together stand for over one third of the revenue 
of all European RTOs. 



 

services from their own suppliers, and so on. This way, in consecutive rounds 
of spending, the suppliers (and their suppliers) generate the following indirect 
effects. To support their activities, RTOs buy (high-tech) goods and services 
from European companies in various other industries. This in turn leads to 
additional employment and additional demand of these European companies 
upstream. 

› Induced Economic Impact: The impact that results from RTOs employees’ 
expenditure of their salary on goods and services. In essence, RTOs’ activities 
generate income for their employees (direct effect) and for the additional 
employees of their suppliers and further upstream in the value chain (indirect 
effect). The spending of this additional income leads to an induced economic 
impact. These employees receive a wage higher than the social benefits at 
unemployment. This additional income is partly spent in the European 
economy through consumption, which in turn generates additional revenue and 
value added in the European economy. 

› Fiscal & Parafiscal Impact: The return to governments generated by RTOs’ 
economic activities through tax flows, more specifically social security and 
income taxes, corporate taxes, and VAT. It can be estimated based on the 
direct, indirect and induced effect and is generated through the following 
channels: the additional employment (direct, indirect and induced) leads to 
additional social security contributions in different EU countries; the additional 
production and revenue leads to additional corporate taxes; the additional 
value-added leads to additional VAT. Figure 3 summarizes how the fiscal 
return is formed as a derivation from direct, indirect and induced effects. 

 
Figure 2 illustrates how these types of impact are interconnected and how they 
integrate the analytical framework in the impact assessment proposed by EARTO. 

 

 

 
Figure 2: Analytical Framework for the Economic Impact Assessment (Adapted from: (Bilsen et al. 2018)) 



 

 
To put this economic footprint analysis in context, the study also mentions other types of 
impacts and effects that can be expected from RTOs, but does not measure them. In 
addition to the primarily scientific and technological impacts and the measured economic 
impacts of RTOs, the following dimensions of the overall impact of an RTO are also 
worth noting: catalytic impact, human capital impact, social impact and tourist impact. 

This type of assessment is intended not only to reduce the data requirements for each 
RTO, but also to reduce the dependencies of the results on hypotheses and assumptions 
that are associated with distancing from traditional quantitative methods. This more 
"conservative" approach therefore has the advantage of avoiding overestimation and 
leading to objective and robust observations on the economic impact of RTOs on the 
European economy, while allowing the results to be reported as a lower bound. 

The methodology used is based on an input-output approach, combined with micro-data 
input by RTOs on their purchases (upstream effects). This has the advantage that the 
RTOs' direct economic effects are accurate and that the quantification of indirect effects 
(at the RTOs' suppliers and further upstream) is based on RTO-specific data rather than 
industry averages. Both of these elements benefit the accuracy of the results. Adding the 
direct, indirect, induced and fiscal impact of RTOs’ core economic activities result in the 
aggregated economic effect of RTOs from their core activities. Of particular interest are 
the leverage effects that result from the economic footprint results: How much additional 
employment in the European economy can be associated with one person employed in an 
RTO? In the case of grants, how many euros are returned to governments for each euro 
they invest in the (daily operation of) RTOs? The study also highlights the impact of 
specific investments made by RTOs in technological infrastructure, which are included 
as case studies in the report. 

The economic footprint assessment was complemented with indicators on downstream 
(spillover) effects: the scientific and technological activities of the RTOs. The focus is 
put on only three specific forms of knowledge transfer that typically have a substantial 
economic effect and illustrate that also the scientific and technological activities have 
positive economic effects on the European economy: 

› Outflow of staff: RTOs transfer highly-educated staff to the private sector 
along with the valuable knowledge and know-how acquired by working 
within the RTOs, strongly contributing to the availability and absorption of 
high-value knowledge by companies and their related industries. 

› Contract research: RTOs carry out contract research in collaboration with 
their industrial partners, from large companies to SMEs, supporting them to 
bring technology to the market and increase their competitiveness while 
creating high impact for society.  

› Spin-off creation: RTOs nurture and create deep-tech start-ups with great life 
expectancy and low rate of failure. RTOs’ spin-offs have great chances of 
scaling-up in the deep-tech area, creating new industrial champions in Europe 



 

and a high number of high-quality jobs. The analysis of RTOs’ spin-offs’ 
survival rate compared to the average start-up company in Europe was also 
carried out. The quantification of these economic effects is an important value 
added in the demonstration of the RTOs’ value for the economy and society 
in Europe. 

Table 1 gives an overview of the types of impact belonging to each impact dimension as 
well as their definition and respective methods used for quantifying the impacts. 
 
Table 1: Overview of Impact categories and their measurement (based on (Bilsen et al. 2018)) 

Impact 
dimension 

Impact definition Method for quantification 

Direct 
economic 
impact 

A ‘direct’ component, 
representing the 
contribution of RTOs to 
GDP, i.e. their 
contribution to value 
added  
 

equals output minus input values, or wages plus salaries 
plus profits 

When assessing the contribution to GDP (value added) of 
the European RTO sector, previous estimates of size in 
terms of turnover, combined with estimates of the ratios of 
value added to turnover derived from input-output tables, 
are used. 

Data from input-output tables for European economies 
indicate that value added (outputs minus inputs, the sector's 
contribution to GDP) averages about 53% of output.   

Indirect 
economic 
impact 

An ‘indirect’ component 
which incorporates the 
dependence on the 
RTOs of their 
(upstream) suppliers and 
(downstream) users of 
their outputs 

normally calculated from estimated flows of inputs and 
outputs 

On average for the countries covered in this report, the ratio 
of inputs supplied to the research and development sector to 
outputs produced by that sector is 47%. Based on this, it can 
be assumed that every €1 of output produced by this sector 
(total turnover of European RTOs) effectively stimulates 
about €0.47 of output in the supply chain. Applying this 
estimate to the estimated output (turnover) of the RTOs 
yields an indirect contribution according to the two RTO 
definitions. 

Items of relevance to the indirect component from the 
OECD input-output tables are: 

› Research and Development value added = 
‘gross operating surplus’ + ‘compensation of 
employment’ (wages and salaries) + ‘net taxes 
on production’ 

› Inputs to the R&D sector = ‘intermediate 
consumption’, the sum of inputs from to the 
sector from all sectors 

› Output of the R&D sector = value added + 
inputs + net taxes on products 



 

Induced 
economic 
impact 

A component 
representing Keynesian-
type ‘multiplier’ effects, 
whereby expenditures 
by RTOs and their 
employees stimulate 
activity in other sectors 
(‘induced’ impact) 

In the current study, reflecting uncertainties, the multiplier 
to be applied to RTOs and their suppliers is assumed to be 
in the range of 0.8-1.2. 

Fiscal and 
parafiscal 
impact 

The fiscal and parafiscal 
return is mainly 
generated through the 
additional employment 
(social security 
contributions, wage 
tax); the additional 
output (corporate tax); 
the additional value 
added (VAT). 

The following financial parameters are necessary to 
estimate the fiscal and parafiscal return in Europe:  

› gross wages and labour tax rates  

› sectoral profitability rates and corporate tax 
rates;  

› VAT rates 

Private 
Returns to 
R&D and 
Spillovers  

Additional benefits of 
the RTO sector 
conveyed to the 
customer and to other 
organisations and 
sectors as a result of 
R&D performed by 
RTOs (Returns to R&D 
investments) 

The presence of spillovers implies that social rates of return 
will exceed private rates. Thus, estimates of the extent of 
the ‘gap’, and evidence on those economic areas where the 
gap appears to be relatively large or small, should provide 
clues on the extent and nature of spillovers (spillovers = 
total social return – total private return). 

In this study, the median social rate of return is 56% and the 
median private rate of return is 25%. The benefits will not 
be carried beyond year 1, although in principle the benefits 
of R&D activity carry forward to future years, declining 
according to an assumed discount rate. In the UK, the 
current discount rate assumed by HM Treasury is 3.5%. 

 

The impact of the Innovation, Research and Technology Sector on the UK economy 
- Oxford Economics 

The independent study “The impact of the Innovation, Research and Technology Sector 
on the UK economy”, conducted by (Oxford Economics 2014) and commissioned by the 
Association for Innovation, Research and Technology Organisations (AIRTO), reports 
the impact of the innovation, research and technology (IRT) sector on the UK economy 
in 2012 and 2013. It aims to discuss and quantify the economic impact of the IRT sector 
on the UK economy in 2012/13. The IRT sector is defined by Oxford Economics and 
comprises: 

› AIRTO members (i.e. 56 companies in membership as of June 2014) 

› Over 170 companies selected by AIRTO (belonging to the ONS standard 
industrial classification categories Technical testing and analysis or Research 
and experimental development on natural sciences and engineering) 



 

› Three Catapults that are not already AIRTO members (i.e. Cell Therapy, 
Offshore Renewable Energy, and Future Cities) 

 
In this study, the impact is divided into two main categories: the first one encompasses 
standard economic impacts, i.e. the ‘core’ economic impacts of the IRT sector. These 
comprehend direct, indirect, and induced impacts. Their respective definitions correspond 
to those explained in the previously mentioned study ((Bilsen et al. 2018) and will 
therefore not be outlined in the following. The second main impact category covers the 
so-called wider impacts or catalytic impacts, referring to a “range of further impacts over 
and above the direct, indirect and induced impacts”.  
 
The impact is measured across three metrics: the gross value added (GVA) contribution 
to the UK economy, employment (measured on a headcount basis), and tax receipts 
generated for the Exchequer. To quantify them, Oxford Economics relies on a financial 
statement analysis, input-output modelling, and a detailed survey of AIRTO members. 
However, given that some impact channels are not quantifiable and some of them are not 
monetary (which is the case of environmental or public wellbeing benefits), the authors 
estimate all standard economic impacts (i.e. direct, indirect and induced effects) and the 
catalytic impacts that are quantifiable (namely standard returns on own R&D work, which 
will be explained next). All other catalytic impacts that are not individually quantifiable, 
are estimated by subtracting the quantified impacts (i.e. values for direct, indirect, and 
induced impact as well as standard returns on own R&D work) from the estimated total 
gains generated by the IRT sector. To cover the non-quantifiable impact channels 
individually, such as contributions the achievement of environmental and other public 
wellbeing goals, case studies are used. 
 
Figure 4 provides an overview of how the impact is broken-down in terms of GVA, 
employment and tax for quantification purposes. The three inner layers correspond to the 
standard economic impacts. The following two layers, which stand respectively for 
“standard returns on own R&D work” and “all other catalytic” (with the exception of non-
monetary contributions such as environmental benefits) and fall into the category of wider 
impacts will be explained next. Together with the direct, indirect and induced impacts, 
they sum up to the total impact (outer circle). 



 

 
Figure 2 - Total impact of the IRT sector overall (Adapted from: (Oxford Economics 2014)) 

A few examples of catalytic impacts comprise the following impacts: 

› Increased monetary returns for clients as a result of IRT organisations' 
consultancy, testing, R&D and other activities 

› Spillover benefits for third parties and the wider economy as a result of R&D 
aspects of the above work 

› Further private and spillover returns as a result of activities facilitating R&D 
by others, and activities enhancing the returns generated by others’ R&D – 
including through collaboration, networking and facilitating business 
‘clustering’ 

› Benefits from activities encouraging multinational investment projects to 
locate in the UK rather than elsewhere 

› Spillovers arising from the sector’s role in enhancing the national skills base 

› Contributions to the achievement of environmental and other public 
wellbeing goals 

Catalytic impacts of particular interest considering this work’s focus on the benefits 
resulting from R&D inputs are the so-called spillover effects. These incur for third-parties 
and for the wider economy as a result of the collaboration between an RTO and its 
customers. Otherwise stated, the economic benefits resulting from investment on research 
and development generate not only private returns for RTOs' clients, but also gains for 
other entities, and benefit the wider economy and society. In addition, RTOs also 
incentivize R&D spending by others (e.g. through collaborating with universities), which 
in turn will again result in private returns within RTOs (see figure 5). 



 

 
Figure 3 - IRT organisation’s role in securing and enhancing returns to R&D work (Adapted from: (Oxford 
Economics 2014)) 

Further examples of channels from which spillover benefits stem are listed below (see 
Oxford Economics 2014, p. 33).  

› Sale of products embodying new technology and consequent take-up and 
imitation 

› Migration of staff from one firm to another, taking their knowledge with them 

› Shared access to intellectual capital, for example through collaborative 
research and/or university links 

› Partnerships between large firms and their suppliers aimed at improving the 
suppliers’ products and processes 

› Other transfers of know-how through interlocking supply chains and 
knowledge sharing 

Aiming at distinguishing spillover returns from private returns to R&D input for clients, 
Oxford Economics used findings from academic studies on the economic benefits of 
R&D to calculate an average for the returns associated with clients’ direct benefits and 
spillover benefits. The average total rate of return to R&D investment based on the 
selected studies was found to be in the order of 70% p.a., and the average private return 
to R&D to be around 25% p.a. This implies that the average spillover return to R&D 
investment is in the region of 45% p.a. Hence, to calculate the economic benefits to the 
economy resulting from R&D input in its different levels (i.e. private, spillover and total 
benefit), the aforementioned rates were applied. Along with that, a depreciation rate of 
10% per annum for a total of 20 years was specified. However, a precise formula to derive 
the benefit yielded by R&D investment was not provided. 
 



 

Table 3 gives an overview of the types of impact belonging to each impact dimension as 
well as their definition and respective methods used for quantifying the impacts. 
 
Table 2 - Overview of Impact categories and their measurement (based on: (Oxford Economics 2014) 

Impact 
type Impact Definition Method for quantification 

Direct 
impacts 

Impact within IRT members’ 
establishments through their 
operational expenditure 

Direct GVA, employment, and tax receipts 
from financial statements and organisations' 
survey responses 

Indirect 
impacts 

Impact resulting from IRT 
organisations’ expenditure on goods 
and services in their supply chain 

Direct GVA, employment, and tax receipts 
from financial statements and organisations' 
survey responses 

Induced 
impacts 

Impact resulting from IRT employees’ 
expenditure of their salary on goods 
and services 

Estimated using input-output modelling 

Catalytic 
impacts 

Impacts exceeding standard economic 
impacts, such as returns for clients as a 
result of operational activities and 
R&D work, spillover benefits for third 
parties and the wider economy from 
both own R&D work and activities 
facilitating R&D by others, benefits 
from activities encouraging 
multinational investment projects, or 
spillovers arising from the IRT 
sector’s role in enhancing the national 
skills base 

The quantifiable part is estimated by 
combining the estimated turnover of the 
sector with the share of R&D project work 
in that total followed by a standard 
calculation of the associated returns based 
on findings across academic studies. 
The non-quantifiable part is estimated as the 
residual between the estimated total gains 
generated by the IRT sector and the 
quantified values (i.e. direct, indirect, 
induced, client R&D and spillover R&D 
impact values) 

Other 
impacts / 
Non-
monetary 
impacts 

Contributions to the achievement of 
environmental and other public 
wellbeing goals 

Non-monetary, therefore not estimated 

Total gains 
possibly 
generated by 
the sector 

Sum of the standard economic impacts 
and the catalytic impacts 

Based on the calculation of min. and max. 
values, with reliant on research-based 
findings concerned with the total GVA 
generated by each £1 of public spending in 
the innovation field 

 

Der Beitrag der Fraunhofer-Gesellschaft zum deutschen Innovationssystem - 
Fraunhofer-Institute for System and Innovation Research (ISI) 
 
The aim of the study conducted by (Frietsch et al. 2016) is to systemically verify and 
quantify contribution of Fraunhofer as an RTO to Germany’s success as a hub for 
business and innovation. Thereby, Fraunhofer’s impact is evaluated from three different 



 

perspectives: an innovation-economic, a microeconomic and a macroeconomic 
perspective. For the purpose of this paper, only the microeconomic level will be 
considered, as it addresses direct customer benefits resulting from Fraunhofer's research 
activities, which is this work’s main focus. 
 
For the microeconomic analysis, which essentially examines the structures and effects of 
the cooperation between Fraunhofer and the respective companies, three data sources are 
used: 

› The German census of the European Manufacturing Survey. It has been 
carried out in Germany by Fraunhofer ISI every three years since 1993 under 
the title "Modernization of Production (short: PI- Survey)” with the aim of 
assessing the innovation capability of German manufacturing industries, 
comprising over 1,500 analysable companies. Through the screening of 
companies in the fields "product innovation", "technical process innovations", 
"organisational innovations" and "service innovations", considering both 
input / output of innovation activities and innovation behaviour, the survey 
allows for insights on the degree of modernization of production, organisation 
of production and design of business models. 

› Internal Fraunhofer data. Also referred to as “SIGMA data”, it provides 
information on the cooperation with Fraunhofer as well as other Fraunhofer-
internal key figures that are not covered in the PI survey. 

› Information on collaborative projects of individual Fraunhofer institutes from 
the federal government's funding catalogue. 

All three data sources were merged using a String-Matching algorithm, making it possible 
to distinguish companies that have cooperated with Fraunhofer over a period of 3 years 
from those that have either cooperated with other research institutes or not cooperated at 
all with a third party. On this basis, a series of criteria was used to measure the impact of 
Fraunhofer on the German economy. These fall under the following categories: 
innovative capability of a firm, financial performance of a firm and R&D projects granted.  
 
The influence of a cooperation with Fraunhofer on a company’s innovative capability is 
firstly estimated in three steps: 

I. A descriptive analysis is firstly conducted, offering a first indication with regard 
to the relationship between the innovative capability / performance of firms and 
the cooperation with Fraunhofer.  

II. Logit regressions are subsequently carried out to test whether the descriptive 
correlations also hold when controlling for other variables. In other words, further 
factors that are related to the innovative performance of a company but not of 
primary interest, such as company size, sector of activity or the R&D expenditures 
are taken into account and held constant throughout the analysis, allowing to infer 
a causal relationship between a company’s innovative performance and their 
cooperation with Fraunhofer. More specifically, the regression analyses whether 



 

and, if applicable, to what extent cooperating with Fraunhofer will have an 
influence on the following KPIs: product innovations; market innovations; new 
product-related process innovations; organisational innovations; innovations of 
any type; cooperation intensity; and use of technology (robotics and 
digitalization). 
Further logit regressions are conducted with the aim of identifying the factors that 
influence a cooperation with Fraunhofer. For this purpose, following factors are 
considered (i.e. taken into the regression as independent and control variables): 
R&D cooperation with research institutes; R&D activities; company size; product 
complexity; the presence of innovation, process innovation, organisational 
innovations, product novelties, and new product-related services; and the industry 
to which the company belongs. 

III. The models are then again estimated by means of a matched-pair approach in 
order to validate the results obtained in the second step. The approach consists in 
comparing companies cooperating with Fraunhofer with companies that present 
very similar characteristics to them, yet differ from them in the sense that they are 
not cooperation partners. 
 

Next, a direct correlation between a cooperation with Fraunhofer and the financial 
performance of the company is studied. For this purpose, data from the European 
Manufacturing Survey were combined with data from Bureau van Dyjk's ORBIS 
database2. The data is again merged on the basis of the previously mentioned String-
Matching algorithm, containing data from the European Manufacturing Survey of 2012, 
information on whether a company has cooperated with Fraunhofer, as well as three 
financial ratios from ORBIS from the last available year: Revenue obtained from the 
firm’s main business activity; earnings before interest and taxes (EBIT), and return on 
equity (ROE). These three ratios can be seen as indicators for the success of a company. 
In this sense, OLS-Regressions are carried out with the aim of deriving a possible causal 
relationship between the success of SMEs, measured in terms of the three ratios, and their 
cooperation with Fraunhofer. Thereby, the dependent variables are “revenue”, “EBIT” 
and “ROE”, while the independent variable is the dummy-variable “Fraunhofer-
cooperation”. The control variables correspond the ones used in the estimation of the 
influence of a Fraunhofer collaboration on a company's innovation capability. 
Finally, the importance of collaborative research for applied research is discussed on the 
basis of Fraunhofer's internal contract research data merged with the federal government's 
funding catalog. Thereby, the share of collaborative projects with Fraunhofer 
participation in all collaborative projects since 1997 is considered, followed by an 
evaluation of the number of companies that cooperated with Fraunhofer within the 
framework of a collaborative project acting as R&D project grantors within a five-year 
window for the period 2000-2014. On the basis of these figures, however, it is not possible 
to prove that the projects granted are a direct result of the collaborative projects. 

 
2 Within the ORBIS database, information is available on approximately 170 million companies worldwide. 



 

4 Conclusion  

Within this contribution, a framework to assess the impact of RTOs on a state’s 
innovation system was established and described. In a second step, three studies in the 
area of impact assessment of RTOs were analysed with a special focus on the methods 
and metrics applied for measuring the (customer) outcomes throughout the impact causal 
chain.  

The Economic Footprint Study by EARTO (2018) and the Impact Study by Oxford 
Economics (2014) both focus on the specific economic contributions of RTOs, which in 
most cases consist of monetary and quantifiable indicators - except that the EARTO study 
deals with the entire European innovation system and the Oxford study with the 
innovation, research and technology sector in particular. Consequently, these two studies 
show similarities in their frameworks. Both differentiate economic impact into direct, 
indirect, induced contributions and ultimately broader impacts, such as spillover effects 
or knowledge transfer.  

All three studies aim to make their own contributions to society or the economy 
quantifiable, comparable and comprehensible. Likewise, a form of quantitative content 
analysis (descriptive data analysis or mathematical analysis of content from various 
databases) or qualitative research (interviews or surveys) is a component of the 
evaluation. If the focus is on social, innovation-economic or ecological effects that cannot 
be directly quantified, qualitative methods are used or recommended by almost all studies, 
such as interviews, qualitative content analysis, or surveys. For economic-monetary 
effects, various quantitative methods are taken into account. For example, the two 
economic-focused studies by EARTO (2016) and Oxford Economics (2014) used both 
input-output modelling based on available data on revenues and expenditures of RTOs. 
Fraunhofer (Frietsch et al., 2016), among other things, leans on descriptive and 
multivariate analyses to assess economic impact and derive possible causal relationships 
between the client’s outcome and their collaboration with RTOs.  

Up until now, there is still no consensus on how to define, operationalize and measure 
impact in the research and technology sector and consequently no standard that can be 
adapted in different fields and is accepted in different industries. These findings may 
suggest that every RTO has unique synergies, processes, activities, customers, or 
disciplines, which makes it comprehensible why there are so many multifaceted 
techniques for measuring impact. 
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Abstract 
Due to the increasing complexity of societal challenges, the mutual transfer of knowledge and technology 
through transdisciplinary cooperation between different actors from science, politics, business, and civil 
society is becoming more and more important. In this context, the role of Higher Education Institutions 
(HEIs) in society is changing. In addition to their core missions of teaching and research, HEIs are involved 
in externally oriented activities. This so-called “third mission“ complements the roles of HEIs. However, 
in the cooperation between the different disciplines and sectors, the actors involved repeatedly encounter 
barriers that prevent successful knowledge and technology transfer or at least make it more difficult. These 
barriers are also referred to as transfer barriers.  

The aim of this paper is to identify and specify the transfer barriers in transdisciplinary cooperation for 
innovation. For this purpose, a systematic literature review, as well as methods of participatory action 
research, were applied in the context of a one of the largest transdisciplinary cooperation project in 
Germany: münster.land.leben, which is the biggest transfer project at Münster University of Applied 
Sciences (MUAS), covering 16 subprojects and more than 75 partners from science, politics, business and 
society. The accompanying research of this large-scale project enabled the authors to gain a more fine 
grained picture of the barriers identified in literature to be enriched and specified through the practical 
experience of this transdisciplinary cooperation in the context of health. In total, twelve transfer barriers 
could be identified. Theoretically, the present work contributes to the knowledge gap of transfer barriers in 
transdisciplinary cooperation and addresses the need to provide cooperation with knowledge to implement 
them successfully. Practically, the paper raises the awareness of the barriers and thus create the prerequisite 
for addressing and overcoming them in a second step, to contribute to the successful implementation of 
transdisciplinary cooperation projects for innovation.  

Keywords 
transdisciplinary cooperation, transdisciplinary process, science with and for society, knowledge and 
technology transfer, co-creation, transfer barriers 

 

 

1 Introduction 

"Given the complexity and scope of major societal challenges, all potentials for the 
development and implementation of innovative solutions should be used and accordingly 



 

 

- in addition to business partners - other non-scientific societal partners should be 
involved in research and innovation activities and their initiation." This is what the 
German Council of Science and Humanities recommends in their position paper 
(Wissenschaftsrat, 2015). Accordingly, the European Commission has declared the 
development of cooperation between science and society to be an important strategic 
development field and correspondingly developed the funding line "Science with and for 
Society" (SwafS) to bring together scientific excellence, social awareness, and 
responsibility (European Commission, 2020).  

Science with and for society, thus the involvement of Higher Education Institutions (HEI) 
in externally oriented activities is called third mission (Berghaeuser and Hoelscher, 
2020). This so-called third mission complements the roles of HEIs in addition to their 
core missions of teaching and research (Pinheiro, Langa & Pausits, 2015).  Modern 
academic institutions see this third mission as a dialogical process that jointly develops 
insights from academics and external actors to bring about positive changes in various 
areas of society (Karlsen and Larrea, 2019). 

This view focuses on the shift from a unilateral to a bilateral understanding of transfer. In 
this view, a high level of participation by external actors is of particular importance. 
Therefore, we are not only referring to transfer but to the concept of co-creation 
(Ramaswamy and Ozcan, 2018).  

Although the relevance of transdisciplinarity and co-creation has been recognized and the 
amount of transdisciplinary and co-creation project is raising, in practice a huge amount 
these projects fail (Babiak and Thibault, 2009). In order to prevent this failure, there is as 
yet no suitable set of instruments (Felt, Fochler, 2008), which can be attributed to the fact 
that knowledge about the inhibiting factors is still too unspecific. Therefore, the aim of 
this paper is to identify and specify the transfer barriers in transdisciplinary co-creation 
projects. 

In the subsequent part of the paper, first the terms "transdisciplinary cooperation" and 
"transdisciplinarity" are discussed in conjunction with the methodology used to identify 
and specify the transfer barriers. Thereafter the barriers are described in detail and the 
results of this research are elaborated. The last section contains the results of the work 
with their theoretical and practical contribution, limitations, and suggestions for future 
research. 

2 Theoretical background - transdisciplinary process  

The term ‘transdisciplinary’ as opposed to ‘interdisciplinary’ means by definition, that 
not only scientists from different research fields (disciplines) work together (ref. to inter-
disciplinary), but moreover actors from different sectors, such as e.g., science, business, 
civil society, or politics pursue a common goal (Jahn et al., 2012; Luthe, 2017; Russel et 
al., 2008). 



 

 

The original idea of cooperative behaviour between different sectors emerge because one 
actor alone cannot cope with upcoming tasks. Therefore, a conscious decision is made to 
pursue common goals by combining ideas, information, and resources (Snow, 2015), thus 
exploiting the special innovation potential that arises from networking, interaction, and 
participation of different actors. In this context, ‘transdisciplinarity’ is defined as a critical 
and self-reflective research approach. Here, social, and scientific issues are brought 
together, and new knowledge is generated through the integration of findings from 
various sides, which contributes to both social and scientific progress (Jahn et al., 2012). 

In the transdisciplinary research approach as described above, the various actors are 
integrated as comprehensively as possible in the entire process - from a common 
definition of the research question to the generation and implementation of practically 
relevant results. Based on the changed comprehension of transfer, the aim is to change 
the culture of knowledge transfer from "science for society" to "science with and for 
society" (Luthe, 2017). 

According to Lang et al. (2012), the cooperative process in transdisciplinary cooperation 
is divided into three phases. Phase A includes the establishment of a research team with 
actors from the different sectors and the joint problem definition. Research goals are 
formulated regarding specific research or socially relevant questions, besides conceptual 
and methodological framework conditions for knowledge integration are developed. In 
phase B, the ‘co-creation’ takes place, in which solution-oriented knowledge is actually 
being generated. In this process, various integrative (scientific) methods are applied and 
further developed to facilitate the differentiation and integration of the individual bodies 
of knowledge that come together through the transdisciplinary process. In phase C, the 
generated knowledge is (re)integrated into the social context. Due to the different 
perspectives, views, values, and contexts of knowledge that have been brought together 
throughout the entire transdisciplinary process, there is no classic transfer from science 
to society, but rather a (re)integration of the knowledge gained into the real society as 
well as the scientific practice. 

 



 

 

 
Fig. 1:  Model of a transdisciplinary process (Lang et al., 2012) 

In all three phases of the illustrated transdisciplinary process, transfer barriers can occur 
that make cooperation more difficult or even prevent its successful implementation. These 
obstacles lead to the fact that a large part of transdisciplinary cooperation still fails 
(Babiak, Thibault, 2009). To prevent this failure, there is no suitable set of instruments 
yet (Felt, Fochler, 2008), which can be attributed to the fact that knowledge about transfer 
barriers in transdisciplinary cooperation is still too unspecific. Therefore, this paper aims 
to identify and specify the obstacles to successful knowledge and technology transfer. 
The following figure illustrates an exemplary transdisciplinary process with the 
participation of social and scientific actors. 

3  Method – literature review and participatory research  

To answer the question which transfer barriers can be identified in transdisciplinary 
cooperation between science and social actors and how the barriers can be specified, first 
a systematic literature review was carried out. Subsequently, methods of participatory 
action research were used to enrich these theoretically gained insights with the practical 
experiences of the various actors from münster.land.leben. The following search terms 
were used for the literature research in the electronic databases Web of Science, Scopus, 
and Google Scholar: Barrier*, challenge*, hinder*, uni- visit*, academic*, researcher*, 
scholar*, communit*, societ*, social*, transfer*, collabor*, allianc*, partnership, cross-
sector*, inter-sector*, transdicipl*. All papers and book publications were considered in 
the search, without any prior time restriction regarding the year of publication. 
Publications were included in the analysis if they dealt with obstacles in transdisciplinary 
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cooperation. A list of 73 possible transfer barriers was compiled from literature. In a next 
step, these barriers identified in the literature were systematized in terms of content and 
aggregated in 19 categories. 

To gain an initial overview of the transfer barriers experienced in münster.land.leben, 
independent of the theoretically gained insights from literature, an interactive workshop 
was conducted with the actors of the sub-projects using the methods "Brain Writing" and 
"World Café". Based on the workshop results, further 13 expert interviews were 
conducted with the operational project managers of the sub-projects. Here, the practical 
experiences of the sub-projects in the context of their transdisciplinary cooperation 
projects were discussed and further analysed. The interview insights were compared with 
the findings of the literature research so that consolidation and reflection of the previous 
findings from theory and practice could take place. 

Participant Position Level of 
experience 

Sub-project  Department Gender 

I01  Transfer 
manager 

high Transfer office 
 
Sub-project 6: Mobile innovation trailer 
(opentruck) 
 
The trailer serves as an information and 
communication platform: Topics/Questions 
in the context of health, participation and 
well-being are supported by multimedia. 

Health Female 

I02  Project 
coordinator 

medium Sub-project 9: community between tradition 
and chance (Dorf 4.0) 
 
In Dorf 4.0 participatory measures are to be 
developed on the platform of the citizens’ 
coorperative Use Dorp, use Heimat to ensure 
the long-term attractiveness of the village of 
Ellewick-Crosewick (Municipality Vreden, 
district Borken). 

Electrical 
Engineering and 
Computer 
Science 

Male 

I03  Operational 
project 
management 

medium Sub-project 4: Reges:BOR 
 
There is a lot that people can do to strengthen 
their health resources and thus avoid negative 
consequences for their health. Therefore, a 
network for health advancement and 
prevention was developed so that the people 
can grow up and live healthily. 

Health Female 

I04  Scientific 
Associate  

medium Sub-project 4: Reges:BOR Health Female 

I05  Scientific 
Associate 

medium Sub-project 6: Mobile innovation trailer 
(opentruck) 

Design Male 

I06  Scientific 
Associate 

medium Sub-project 5: Science Marketing 
 
This sub-project would like to make a 
contribution on a scientific-analytical level to 
researching how science and society can 
work together successfully and interact in 
order to tackle complex societal challenges to 
translate research results and innovations in 
such a way that they meet societal needs, 
values and expectations. 

Business Female 

I07  Scientific 
Associate 

medium Sub-project 1: Stu.bE 
Technical tools such as fall detectors, fall 
alarms and emergency call systems in 
combination with timely assistance can 
strengthen the feeling of security in people at 
and support well-being, health and 
participation. 

Health Female 



 

 

Fig. 2:  Overview of the research sample  

During the expert interviews, the project leaders were also asked to classify the transfer 
barriers according to the phases of the transdisciplinary process according to Lang et al. 
(2012). The classification serves to categorize the barriers and provide orientation, but 
should not be understood as a definitive assignment, since transfer barriers sometimes 
occur continuously and at several points in the process. This is based on the assumption 
that transdisciplinary processes should not be understood as linear, but as iterative 
processes (Wickson, Carew, Russell, 2006), thus encompassing the possibility of 
returning to previous steps during the process and of going through different phases 
several times. 

4 Results – 12 transfer barriers  

As a result of the systematic literature review, as well as the participatory action research 
findings from münster.land.leben, the following twelve transfer barriers emerge. Figure 
2 provides an overview of the twelve transfer barriers and their classification in the 
transdisciplinary process according to Lang et al. (2012): 

I08  Scientific 
Associate 

medium Sub-project 2: Smart Mirror 
 
Intelligent data mirrors (smart mirrors) 
should be used as an innovative and effective 
medium to make health information 
accessible to people. 

Food - Nutrition 
- Facilities 

Female 

I09  Project 
coordinator 

high Sub-project 6: Mobile innovation trailer 
(opentruck) 

Human 
Resources 
 

Female 

I10  Scientific 
Associate 

high Sub-project 4: Reges:BOR Health Male 

I11  Scientific 
Associate 

medium Sub-project 10: Does health matter? 
 
The aim of the sub-project is the 
development od strategies, forms and formats 
for target group-specific offers for conveying 
health information. It provides building 
blocks for instruments of a successful 
“Science with and for Society” approach. 

Communi-
cation  

Female 

I12  Project 
management 

high Sub-project 2: Smart Mirror 
 

Electrical 
Engineering and 
Computer 
Science 

Male 

I13  Scientific 
Associate 

medium Sub-project 3: Healthy Lifestyle Community 
 
The health status of a municipality is 
assessed using maturity model. Depending on 
the situation. Tools are selected according to 
the needs of the multicipalities, which help to 
achieve their target maturity level step by 
step and at a low threshold. 

Food - Nutrition 
- Facilities 

Male 

I14  Scientific 
Associate 

medium Sub-project 10: Does health matter? Food - Nutrition 
- Facilities 

Female 

I15  Scientific 
Associate 

medium Sub-project 2: Smart Mirror 
 

Electrical 
Engineering and 
Computer 
Science 

Male 

I16  Project 
coordinator 

high Sub-project 1: Stu.bE Health 
 

Female 



 

 

 
Viewing continuously and iteratively 

Fig. 3: Classification of transfer barriers in the transdisciplinary process  

In the following, the twelve transfer barriers are described in detail and illustrated with 
experiences from münster.land.leben, and the classification into the phases of the 
transdisciplinary process are explained. 

 

(1) Lack of awareness of mutual competencies 

Actors from different sectors are often not aware of the competencies of the other 
actors involved in the cooperation. 

Insufficient knowledge about each other's competencies can be defined as a transfer barrier 
that is crucial for success (Hawley et al., 2007). Each participant should first proactively 
present his or her abilities. 

The decisive factor in cooperation is to make one's skills transparent on the 
one hand and to recognise the skills of the partners on the other. In this way, 
the potential that lies within can be used directly. […]. (I03) 

The added value of an expanded knowledge base is emphasised in the next quote. 

[…], it was still not clear in detail which skills everyone could bring to the 
table. After awareness of this was created, the cooperation was much more 
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effective, and the diversity of perspectives was perceived as enrichment by 
everyone. (I05) 

It should be emphasised that political and social actors are often unaware of the 
knowledge base and expertise of universities. Universities, in turn, do not consider 
political and social actors as partners (El-Jardali, Ataya, Fadlallah, 2018), as only a few 
academics are trained or have sufficient experience in the field of knowledge and 
technology transfer (Jacobson, Butterill, Goering, 2004). The lack of awareness of each 
other's competencies can make cooperation more difficult at the beginning when forming 
a joint research team and is therefore assigned to phase A: Project Definition. 

 

(2) Different visions 

Especially in transdisciplinary collaborations, there is the risk that the actors 
develop different visions without a clear orientation and focus on the project. 

Especially in transdisciplinary collaborations between academics and actors from society, 
the ideas of the project goal are often diverging. Differences in vision and orientation are 
a major obstacle to transfer in this context (Firman- syah, 2017; Unertl et al., 2015). 

Bringing the different goals and visions of the individual sub-projects of 
münster.land.leben into harmony is a task of the project and transfer manager.  

With 13 different sub-projects and their sub-project-specific goals, it is 
important to agree on a common, overarching vision for improving health, 
participation, and well-being in rural areas within the project. Therefore, it 
is even more important to create a common vision through direct and mutual 
exchange and to constantly reflect on it together. (I01) 

The aspect of critical reflection and (if necessary and required) adaptation of a project 
vision defined at the beginning was particularly recognised in the participatory 
development of a common vision within the sub-project ‘Fall Management with Civic 
Engagement (Stu.bE)’ and identified by the different actors as an important prerequisite 
for further successful cooperation. 

[…] it was necessary to reflect on the project vision developed at the 
beginning and to modify it several times during the project to meet the 
different needs of the actors involved. If we had not engaged in this joint 
"finding process" during the project, the success of the project would have 
been at risk. (I07) 

A common vision is especially important from the beginning of the cooperative project 
work and therefore the transfer barrier "different visions" can be classified in phase A: 
project definition. 

 

(3) Different institutional structures, logics, and norms 



 

 

Each of the four sectors (academia, business, civil society, and politics) has its own 
structures, logics, and norms that complicate knowledge transfer within a 
cooperative project. 

The literature confirms discrepancies between scientists and actors from society due to 
their involvement in different organizations with different structures, logics, and norms 
(Unertl et al., 2015). From the perspective of science, knowledge and technology transfer 
still has a low priority among many scientists and in the entire institutions. It often 
experiences a lack of acceptance and institutional recognition, as the focus of universities 
is still based on classic scientific and not on social success indicators (Bonn et al., 2016). 
Scientists who engage in society-based projects within and outside of academic 
institutions often receive insufficient appreciation for their engagement due to these 
lacking recognition mechanisms in the German higher education system. For example, 
scientists are still primarily measured by their publications in scientific journals, the 
implementation of teaching activities and their success in generating third-party funding; 
the integration of new forms of knowledge, networking with actors from business and 
society in the sense of the third mission, as well as external science communication to a 
broad non-scientific audience from politics, business and society are usually de facto 
disregarded (Bonn et al., 2016). This often leads to a lack of capacity for society-based 
research (Bonn et al., 2016; Israel et al., 1998). Furthermore, aspects of corporate culture 
can make successful cooperation difficult, such as different time orientations, individual 
ways of working, motivation, market orientation (Plewa, Quester, Baaken, 2006), or 
entrenched and bureaucratic ways of handling the use of resources (Trencher et al., 2014). 
Financial resources and time are made available for the implementation of the research 
project, but the prior effort to create suitable framework conditions is underestimated. A 
multitude of transfer mechanisms and a high complexity of funding guidelines, review 
committees, or accounting practices can also inhibit cooperation with social actors (Edler, 
Schmoch, 2001; Lloyd, Michener, 2012). Social actors, on the other hand, are often bound 
to processes and dynamics of the market and must react quickly and flexibly to 
corresponding developments.  

I02 describes the transfer barrier concerning different logics and norms as follows: 

Academics often think about societal solutions in a very analytical and 
solution-oriented way, but sometimes also in a complicated way. The users 
usually have a more practical and problem-oriented view. It is very profitable 
to combine both ways of thinking. […]) 

The quote makes clear that a first step towards overcoming the transfer barrier is openness 
and willingness to accept the partly unknown, unfamiliar and often different structures, 
logics, and norms of the opposite party and to join the conversation.  

Different institutional structures, logics, and norms represent a relevant transfer barrier in 
all project phases but should be in the awareness of the individual actors from the very 
beginning and are thus assigned to phase A: Project Definition. 

 



 

 

(4) Lack of needs orientation 

A lack of orientation and reference to the different needs of all actors in a project 
can hinder the success of cooperation. 

It is a major challenge - and at the same time a greatest opportunity in the context of co-
creation projects - that scientific research has to develop solutions in a way that they meet 
the needs of stakeholders from society (Bodison et al., 2015). Hence, it is crucial for 
researchers to understand the cultural and socio-economic diversity of society from the 
outset (Bodison et al., 2015). Researchers should avoid transferring their theories and 
models unreflectively to the actors of society if they contradict the experiences and needs 
of that social group (White-Cooper et al., 2009). 

Ideally, the needs of the stakeholders from society should already be considered when 
setting the topics so that the project is also accepted and can unfold its potential. This 
becomes clear in the following quote: 

 […] without focusing on and understanding the needs of those affected, 
science, no matter how well-positioned it is, cannot provide suitable 
solutions. (I07) 

At the same time, transdisciplinary cooperation should not only consider the needs of the 
target group in society but also those of scientists. Academics are highly interested in 
answering their questions in a way that meets scientific standards (Israel et al., 1998). 

Since the inclusion of mutual needs is already decisive for the development of the 
common vision, objective, and problem definition, this transfer barrier is placed in phase 
A: Project Definition. Needs change over time, so this barrier remains relevant throughout 
the project. 

 

(5) Unclear roles and responsibilities 

Unclear responsibilities, guidelines, and allocation of tasks between the project 
participants as well as asymmetrical distribution of roles make transdisciplinary 
cooperation difficult, especially regarding management and its organization. 

In the development of cooperation, role asymmetries due to unequal distribution of power 
and control can be perceived as a major transfer barrier (Israel et al., 1998; Strier, 2010). 
In addition, a lack of definition of the general distribution of roles and the associated 
uncertainty can make cooperation difficult (Kindred, Petrescu, 2015). The importance of 
defining roles together with all partners at the beginning of cooperation is illustrated by 
the quote of I04: 

[…] Especially when many aspects, ideas, and perspectives come together, it 
helps to make the roles of each partner transparent for everyone from the 
beginning. […] This process takes time in the beginning, but in our 
experience, it pays off during the project. (I04) 



 

 

In addition to general, unclear responsibilities and role asymmetries, inadequate project 
leadership can be a major obstacle to the success of a collaborative project (Babiak, 
Thibault, 2009). Adequate project leadership is an accelerator for transdisciplinary 
collaboration, so that, conversely, the absence of such leadership is a transfer barrier 
(Winters et al., 2016). 

The linear structure of classic research projects is particularly difficult to 
implement in participatory projects. New tasks, roles, and responsibilities are 
added or redefined during the project, which requires agile project 
management. (I10) 

The transfer barrier is classified in phase A: Project Definition. However, the ambiguities 
are also relevant throughout the other phases. 

 

(6) Spatial and social distance 

Cooperation with many different actors can be confronted with spatial and social distance 
from each other, making personal contact and effective communication and organisation 
more difficult. 

Cooperation begins through the exchange of common interests, through proximity,and 
personal conversation with each other. The sometimes large spatial distances between the 
actors involved are therefore perceived as an aggravating factor, especially in 
transdisciplinary collaborations (Caron, Hiller, Wyman, 2014). The increased time 
required due to large spatial distances also means that work processes are prolonged, and 
the right timing becomes a critical factor (Unertl et al., 2015). 

Particularly in rural areas as e.g. the Münsterland, the density of settlements is low. This 
spatial distance is often accompanied by various problems in organisation and 
communication as I02, wo is the project manager  of  one of the sub-projects of 
münster.land.leben, reports: 

[…] Due to the great distance, each meeting represents a great effort. 
Nevertheless, after each meeting you see how important this personal 
exchange is, as it makes the coordination much better, more personal, and 
more efficient. It is crucial to find the right time for a meeting to receive 
valuable feedback. (I02) 

In times of the COVID-19 pandemic, the imperative of reducing social contacts to a 
minimum puts specific emphasis on this barrier, as because of the more difficult 
communication and the lack of personal contact it can cause difficulties in project 
implementation even in collaborations where there is not a great physical distance 
between the actors.  

Our network thrives on regular network meetings where all actors come 
together, discuss, and set new priorities. Due to the distance and hygiene 
regulations that must be observed in the COVID-19 pandemic, we hold the 



 

 

network meetings digitally. […], the discussions are as lively as usual. Only 
the technical requirements pose an obstacle in some cases. [...]. (I03) 

The pandemic has extended the challenge of spatial distance to collaborations in which 
the great geographical distance between the actors was not originally a fundamental 
problem, but it also shows potential for how digital cooperation can still make 
collaborations possible. 

Spatial and social distance is a critical factor that complicates the success of 
transdisciplinary cooperation in every phase, from the beginning of phase A: project 
definition to (re)integration in phase C. Therefore, the transfer barrier is assigned to phase 
A: Project Definition but remains relevant until the end of the cooperation. 

 

(7) Differences in the methodological approach 

Cooperation between scientists and social actors often find differences in 
methodological approaches and orientations. Regarding the research methods used, 
there is a danger of not meeting the scientific requirements and at the same time not 
being relevant for the social actors. 

It can be observed that the conceptualisation of scientific findings is primarily geared 
towards scientific publication and neglects the suitability for societal stakeholders 
(Simpson, 2002). Especially in research projects with the participation of social actors, 
there is a particular need for a methodologically stringent approach, because the field of 
society-based research must continuously face challenging questions regarding validity, 
credibility, and objectivity (Israel et al., 1998). 

The following quotation illustrates that in transdisciplinary projects the scientific, as well 
as the social side, must always be considered in the methodological approach: 

[…] Science often follows the proof of theories, but in our case, it must not 
lose sight of the application in practice but should focus on it as directly as 
possible. (I06) 

As the practical experience in münster.land.leben also shows, problems can arise in the 
methodological approach precisely because (or despite) the consideration of the various 
partners. This can be attributed to the lack of experience of the actors involved in dealing 
with the new, participatory approach. 

[…] the fact that this path must first be jointly developed in participatory 
research projects requires an iterative process, which often means two steps 
forward and one back. This often unsettles the social actors involved, who 
are not familiar with this participatory research methods and procedures 
and instead rather expects scientists to have a straight forward research 
design with predefined milestones and results right from the beginning. (I16) 

Based on the findings from the literature and the experiences from münster.land.leben, 
the differences in the methodological approach are classified in phase B: co-creation, as 



 

 

methodology, plays an important role especially at this point up to the measurement of 
results. 

 

(8) Different (technical) languages 

Different technical languages can lead to communicative misunderstandings that 
complicate cooperation and the coordination process. 

Companies, universities, politicians, and civil society actors have specific technical 
vocabulary that is often not understood by the other actors (Eckl, 2012). 

[…] Due to the transdisciplinary cooperation of individual actors from 
different disciplines as well as external companies, the respective specialist 
language is different, which makes communication more difficult. A basic 
understanding of each other's languages and the "translation" of the 
specific content is a crucial element here. (I09) 

The complexity of communication due to the lack of understanding of the different 
technical languages of the various scientific disciplines is well describes in literature 
(Gooch, Vasalou, Benton, 2016), but its relevance in transdisciplinary projects is made 
explicit by I12from the Smart Mirror sub-project: 

[…] When different disciplines work together, it is important to have good 
communication skills, because truly innovative projects can only be 
developed if the individual actors understand each other's specialist 
languages and we think outside the box of our discipline. The unreserved 
recognition and appreciation of the other disciplines are the key to success 
for us thus of course misunderstandings sometimes occur in such a 
transdisciplinary approach and time and attention are needed to speak a 
common "language". (I12) 

In addition, there are often great difficulties in communicating with social actors without 
a scientific background (Johnson et al., 2014). In the step of transferring research results 
into the societal context, the translation of scientific results for people without an 
academic background is often neglected and therefore cannot be fully understood by 
people with a non-scientific background (White-Cooper et al., 2009). To counteract this, 
the target group should be precisely defined and accessibility factors at micro, meso, and 
macro levels should be considered (Schrögel et al., 2018). 

The fact that the language must be tailored to the target group for good science 
communication is highlighted in the quote by I11: 

[…] it is an important prerequisite to speak the same language as our target 
groups. Therefore, an important step is to first develop a communication 
concept to design communication that is appropriate for the target group 
and to reach the different groups in the best possible way. (I11) 



 

 

Different technical languages are particularly noticeable in the generation of new 
knowledge, so this transfer barrier is to be classified in phase B: co-creation. However, 
the technical language has a high value concerning the communication of the results, 
which is why the transfer barrier remains continuously relevant for (re)integration. 

 

(9) Lack of trust 

Lack of trust prevents a good relationship between the different actors in a project. 

Trust has been shown to be one of the main factors for the success of collaborations 
(Plewa, Quester, Baaken, 2006), yet the literature identifies a major deficiency in this area 
and describes it as one of the greatest challenges to build trust, especially between 
researchers and social actors (Moeliodihardjo et al., 2012; Israel et al., 1998). 

There is agreement amongst researchers that the following aspects can be responsible for 
the lack of trust: hierarchical relationships (Unertl et al., 2015), insufficient personal 
contact (Ferlie et al., 2012), unfamiliarity with relevant stakeholders (Bodison et al., 
2015), and lack of unity and harmony among each other (Trencher et al., 2014). 
Furthermore, it requires not only the establishment of mutual trust but also the continuous 
maintenance of this trust (Israel et al., 1998). 

[…] We have experienced that familiar people have an easier time getting 
into contact and conversation with the citizens than simply "someone" from 
the university, so it is extremely relevant to establish personal contact despite 
the time required and other difficulties, and thus to establish trust through the 
"human factor". (I16) 

Phase A: project definition is excluded from the transfer barrier since, at the beginning of 
the formation of a joint research team, trust is usually not yet present and must first be 
built up. Therefore, the transfer barrier is assigned to phase B but relevant until the project 
end. 

 

(10) Declining cooperative engagement 

As the project continues, there is a risk that the commitment of the individual actors in 
the project will decrease and that there may even be a loss of participating actors. 

The phenomenon described in the literature of a decline in cooperative commitment over the 
course of the project, the decline in the feeling of mutual commitment and support, as well as 
the reduced exchange of information (MacDonald, 2019; Israel et al., 1998) represents a 
serious barrier in transdisciplinary research projects that needs to be counteracted. 

At the beginning of the project phase, many actors were involved with great 
commitment in the planning, preparation, and implementation of activities such 
as workshops, a health market, or seminar contributions. Over time, however, a 
decrease in cooperative commitment is noticeable, e.g., planning meetings could 
no longer be held due to time or organisational reasons. However, short-term 



 

 

support in response to specific requests was and is consistently available in the 
communities. (I14) 

The relevance of considering the various requirements and priorities and expressing the 
corresponding appreciation is made clear in the quote by I13 from the Healthy Lifestyle 
Community sub-project: 

[…] the interpersonal component is important. The task is not to coordinate 
robots, but people and they must be motivated again and again. (I13) 

The transfer barrier can be assigned to phase B: Co-creation but is continuously relevant. 

 

(11) High complexity of outcome measurement 

The results of transdisciplinary projects are difficult to measure because they often 
involve long-term changes in attitudes and behaviour. Due to this hard to quantify 
and therefore often not carried out impact measurement, there is a danger that the 
social relevance of the projects is not sufficiently considered. 

Meaningful indicators that measure societal relevance are difficult to develop (Bornmann, 
2012). Molas-Gallart, Tang, and Morrow (2000) attribute this difficulty in measuring 
relevance to the fact that research results do not always show direct relevance but have 
an indirect and delayed impact on society. Since projects and their results are very 
individual, there are no standardised evaluation models. 

Due to the difficulties of measuring results, it is relevant to take these into account 
conceptually when planning the cooperation and setting the objectives. 

[…] desired result should be measurable and thus empirically verifiable. For 
this reason, we are conceptualising the user dialogues with the Smart Mirror 
in such a way that a survey with targeted questions on the impact of the 
dialogues on health literacy can be linked to it. (I15 ) 

In addition to the early consideration of outcome measurement in projects, the perspective 
of all participants must always be considered in the evaluation of transdisciplinary 
projects with different actors. I10 from the reges:BOR sub-project makes clear that 
sometimes the results can only be recorded holistically if not only the individual positions 
are taken into account, but also the connection between them: 

An evaluation of the network process should concentrate on looking at the 
network and not just at individual positions. The great gain resulting from 
joint network practice for instance is more than the sum of its parts, it is 
something new. (I10s) 

Since outcome measurement is crucial for the application and (re)integration of the 
generated knowledge, this transfer barrier is assigned to phase C: (Re)Integration. 

 

(12) Lack of permanence and sustainability of project results 



 

 

With the termination of the project, there is a risk that the results will not be 
sustainably secured in practice and/or that the project will not become permanent. 

Because the social relevance of research results often only becomes apparent after some 
time (Bornmann, 2012), the consolidation and sustainability of the results can sometimes 
only take place at a later point in time. It is necessary to develop a strategy during the 
project to ensure the long-term effects of the project results. 

[…] A strategy must be developed at an early stage to establish joint measures 
in society in the long term. Here we have had good experience with committed 
citizens and health actors who helped to develop a multiplier concept. (I08) 

The development of a strategy for the continuation and sustainability of the results can 
already take place during co-creation in phase B. However, the strategy is implemented 
at the end of the project in phase C and is thus decisive for the (re)integration and 
application of the generated knowledge. Therefore, the transfer barrier is assigned to 
phase C: (Re)Integration 

5 Conclusion  

Considering the complexity and scope of major societal challenges, transdisciplinary 
projects and co-creation are gaining relevance (Wissenschaftsrat, 2015). During the 
process of cooperation between different scientific and non-scientific actors, transfer 
barriers can repeatedly impede or even prevent the joint generation of knowledge. To be 
able to address and overcome this barriers, deeper insights about these barriers are needed. 
Based on a comprehensive literature review and results from participatory action research 
in a transdisciplinary cooperation project, 12 transfer barriers could be identified. 

On the one hand, this work contributes to the scientific state of research, as the systematic 
identification and categorisation of transfer barriers in transdisciplinary projects have so 
far been a research gap, which the results of this work help to close. On the other hand, 
referencing the theoretical findings back to practice and the final renewed abstraction also 
ensure that the results can generate not only a theoretical but also a practical added value. 
This procedure ensures both a scientific and practical reference of the results and the 
systematic categorisation of the knowledge gained from science and practice provides a 
holistic approach. The identification of transfer barriers contributes to their awareness, 
which in a further step can be addressed, and thus the currently still high number of failed 
transdisciplinary collaborations (Babiak, Thibault, 2009) can be proactively reduced to a 
minimum and contributed to their success in the long term. 

Since addressing and overcoming the possible transfer barriers requires not only an 
awareness of these but also suitable methods, the Science-to-Society research line (Dr. 
Kerstin Kurzhals and Katrin Uude) is developing a "toolbox" for better interlinking 
science and society. This is a handbook with strategic and operational tools and methods 
that are prepared for both scientists and societal actors who participate in transdisciplinary 



 

 

projects. Thus, the toolbox makes a practical contribution to the methodological support 
of the interrelationship between science and society by helping to address and overcome 
barriers in transdisciplinary collaborations along the twelve transfer barriers identified in 
the context of this work. 
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