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For whom?
By whom?
By which means?
To what effect?
….

Imposed Determism of Co-Creation

Input Output outcome

Logic Chain Model 

Impact

How to capture and acknowledge the plurality of 
knowledge forms in stakeholder co-creation?



Preperation of global assessments for the 
national policy arena

Germany

Capturing co-creation at the science-policy nexus

Central Questions:
• How is Germany responding to findings and directives emerging 

from global science assessments?
• How can Helmholtz expertise and data holdings link to these 

responses?
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Example: The Intergovernmental Science-Policy Platform on Biodiversity 
and Ecosystem Services (IPBES) Europe/Central Asia Assessment

Draft Summary for 

Policymakers (June 2016)

D1. Proactive policies and 
governance strategies

D2. Integrated approaches 
that cut across policy sectors 

D3. Well-designed mixes of policy 
instruments 

D5. Coordination and 
cohesiveness 

…

German Context

• Comparison to activities in 

the German Sustainability 

Strategy

• Options for Integration, i.e.   

Marine Conservation, 

Agriculturea…

• Often seperation between 

different tpyes of instruments 

Multi-level problems between 

Ländern, Bund, EU….
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I1. (meta)data use a formal, 
accessible, shared, and broadly 
applicable language for 
knowledge representation.

Ontology
encoding

FAIR

How can we efficiently capture and transfer knowledge?

Once you get the right people in the room…

Capture, ontologise and represent knowledge in silico with AI and semantic web technologies



Seite 11

• Before each event, the ontologies relevant to each 
international assessment are identified and engaged

• Extensive minutes are taken during each knowledge 
transfer event, capturing national understandings, 
ambiguities, and priorities

• Key concepts and national examples are identified and 
systematically defined using ontological best practices 
(Aristotelian logic)

• Knowledge explored in sufficient depth is encoded in 
recognised reference ontologies for machine actionability

• Insect conservation
• Marine Spatial Planning

Capturing Process within Stakeholder Co-creation

Biodiversity
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lite

AgrO

Immediate outcomes: 

• Rapid transfer of knowledge to 
interoperating systems from a wide 
range of stakeholders

• Direct shaping of FAIR data and 
information systems already using the 
ontologies engaged

• Nano-crediting of knowledge transfer 
to INTERNAS / Helmholtz

• New models for machine-assisted  knowledge transfer  
across stakeholder groups

• A bridge between data science research and 
operational informatics

Application of Co-Creation Outcomes



“To gather ocean stakeholders worldwide behind a common framework that will 
ensure ocean science can fully support countries in the achievement of the Sustainable 
Development Goal 14 on the ocean.”

UN Decade of Ocean Science for 

Sustainable Development

2021-2030

Sustainable Development Goals 
Interface Ontology

Building data systems to support 
interfaces to the Global Goals, targets, 
and indicators



1. Summative Evaluation 
– Validation of the WT activities at the end of the project by e.g. 
counting peer-reviewed articles and their citation rate

2. Formative Evaluation
- fosters reflection on ongoing project activities, either 
participatory by co-creation with stakeholders or internal 
process evaluations

Central Method of Evaluating Meaningful Co-Creation

from the stance of a natural science fundamental research institute 



Outlook

The Donkeys Dilemma

…..when and who regards co-creation 
as positive?....

(http://vliegerprojecten.nl/wp-content/uploads/2011/05/samenwerkende-ezels.jpg)



Thank you!

https://www.awi.de/forschung/besondere-gruppen/wissensplattform-erde-und-umwelt

https://www.awi.de/internas.html

https://www.eskp.de

https://www.awi.de/forschung/besondere-gruppen/wissensplattform-erde-und-umwelt
https://www.awi.de/internas.html
https://www.eskp.de/
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Education, research and innovation funding and policies 
seeking societal relevance

20



European University Association

21



Case Study (1)
Energy and Environment as a major societal 

challenge



Motivation – Global Challenges?

The Energy Challenge

“…requires new cross-disciplinary approaches, integrating 
different energy technologies, energy systems, energy 

economies and markets, and importantly, embracing new 
regulatory frameworks, and understanding consumer behaviour 

and societal and cultural dimensions.”

Effective solutions must address the whole energy system 
and its interface with society

For university education            Interdisciplinary working

Challenge based approaches

Cross sector working



The UNI-SET Project

• Mobilising universities to address the skills gap: Building a 
community of experts through the UNI-SET FP7 project 
2014-2017

http://uni-set.eu/

• 500+Participants

• 130+Universities

• 100+Organisations, NGOs, etc.

• 40+ Companies

• 40+ Countries

http://uni-set.eu/
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Strategic Needs

Universities 
requeried to

25

• Narrow skills gap in higher education and 
business sector

• Develop novel frameworks for 
interdisciplinary and innovative energy-
related programmes and courses

• Better integrate social sciences and 
humanities with science, technology and 
engineering disciplines

• Consider technical, social, economical, 
political aspects



Challenges ahead

• New technologies & ways of working require new skills

• Curricula, learning & teaching need to adapt

• Expansion of research-based learning, entrepreneurship 
& innovation skills

• Ability to work with inter-/multidisciplinary challenges 
and teams

• More attention to holistic & systemic perspectives, 
especially for complex societal challenges such as 
energy

• Interface between technical solutions and society needs 
careful consideration

• Need for specialised experts & scientists – universities 
play critical role in training and supply of skilled 
workforce
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Examples:

Skill Framework 
Tables

Developed with the participation of more than 200 
Universities and 120 companies

Technical, social, economical & political aspects in energy
related to:

• Industrial/Manufacturing

• Environmental

• Future Developments

• Energy Efficiency

27

Source Slides 7-11: Energy Transition and 

the Future of Energy Research, Innovation 

and Education: An action agenda for 

European Universities (FP7 UNI-SET)

(FP7 UNI-SET Project Partners)

https://energy.eua.eu/downloads/publications/energy-transition.pdf


Action Agenda report (EUA, 2017)

• Narrow skills gap in higher education and 
business sector

• Novel frameworks for interdisciplinary and
innovative energy-related programmes and 
courses

• Better integration of social sciences and 
humanities with science, technology and 
engineering disciplines

http://bit.ly/action_agenda
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Case study (2)
Regional Innovation and Smart Specialisation 

for regional competitiveness



1. Organisational Coherence: To achieve connectivity, joint 

structures set some common decision-making procedures and 

are based, at least in part, on joint resource allocation.

2. Social Coherence: In order to build trust, create mutual support 

and facilitate interaction, formal events are underpinned by 

informal events and networks.

3. Spatial Coherence: To help serendipity and maximise the 

chances of encounter, common events, services and technical 

facilities are provided in common collaborative spaces, making 

use of geographical proximity to build bridges between separate 

institutions.

Regional innovation ecosystems - Inter-connected triple helix actors 

promoting connectivity and seeking coherence in three dimensions



Co-creation structures at Regional levels involving 

Universities, Businesses and Governments

• Strategy networks 

• Research thematic clusters

• Start-up or innovation services

• Tech. transfer & innovation services

• Services provided by government agency

• Joint core technical facilities

• Shared large research infrastructure

• University research centres with impact mission

• Joint labs/ interface

• research centres

• Funding and expertise for IP and commercialisation

• Joint campuses, science parks



Maximising the effectiveness of smart specialisation strategies for regional 
development

Universities are key 

contributors to the development 

of regional innovation 

ecosystems.

It is important to fully capitalise on 

tangible and intangible assets that 

universities offer for the benefit of 

culture, society and the economy 

of their regions.



Maximising the effectiveness of smart specialisation strategies
for regional development

Key messages aiming at maximising the
effectiveness of smart specialisation strategies for
regional development in the post-2020 period:

1) investing in human talent and skills to ensure 
enduring innovation

2) enhancing the strategic involvement of 
universities in regional innovation ecosystems

3) promoting the engagement of all EU regions 
without compromising excellence

4) strengthening collaboration and within the 
region to induce innovation at the regional level

5) reinforcing synergies and multi-level 
governance – regional, national, EU



Case study (3)
Open Science



Open Science:

key objectives 
and 

conditions

Key objectives:

• Sharing of research-generated knowledge

• Quality of research and research ethics and integrity

• Transparency of the research process and outcomes 
publication

• Easy and affordable accessibility to research publications and 
data

Conditions:

• Investment in Open Access business models (cost of 
publications)

• Investment in e-infrastructure (deposit and access – FAIR 
principles) 

• Policies fostering Open Access to research publications and 
data

• Researchers motivation and careers



Share of Scholar Publications in Open Access 
worldwide is far from 100%



• Data collection: August-November 2018

• Respondents:

• 31 Consortia negotiating on behalf of the 
university sector and other higher 
education and research performers

• Focus: Periodicals 

• 5 major publishers (Elsevier, 
SpringerNature, Taylor & Francis, Wiley, 
American Chemical Society)

• Data analysed in aggregated fashion

• Most data refers to big deal contracts 
ongoing in 2017 or 2018

Key information



EUA Open Access Survey 2017-2018 :88% of 
institutions 
have an Open 
Access Policy 
or are 
developing 
one



EUA Big Deals Survey 2018

European total annual expenditure on ‚big deals‘

For all subscriptions to electronic resources (including periodicals, databases, e-books) by national 

consortia:

Total (30 European countries) = ~ 1 025 253 055 EUR (estimate for 2018, 3.5% annual rate increase)

This is a conservative figure not including:

- Article Processing Charges (APCs) – estimated currently at 10% of the cost of subscriptions

- Consortia other than those participating in the Survey

- Individual institutional contracts with publishers

For periodicals only in the surveyed consortia:

Total (31 consortia, representing 30 European countries) = ~ 726 350 945 EUR (average yearly increase 
3.6%)

Proportion of costs covered by universities in the consortia = 519 973 578 EUR (~72%)



Publicly available information 
on expenditure on electronic 
documentary resources

61%

39%
Yes

No

Origin of funds for big deals

16%

42%

7%

36%

Only 
universities

Universities 
and 
government/g
overnmental 
agency

Only 
government/g
overnmental 
agency



58%

42%
Yes

No

University leadership role in the 
negotiation of big deals

The university leadership has a role:

18%

24%59%

As part of the 
negotiating team

As the lead 
negotiator

Other

n= 17/18

Other includes: negotiation only for some publishers; defining strategy.

n= 31/31



Thank you for your attention

© EUA 2019

Dr Lidia Borrell-Damián

lidia.borrell-damian@eua.eu
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Henning Kroll, Fraunhofer ISI

06 / 06 / 19

RESEARCH INFRASTRUCTURES AND SOCIETY –

HOW IMPACT SUBSTANTIATES 

THROUGH CO -CREATION

Foto: © iStockphoto.com/Alexandr Tovstenko
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Research  In f ras t ruc tu res and Impac t

© CERN © rochester.edu

Scientific Impact
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Research  In f ras t ruc tu res and Impac t

 January 2018 – June 2020 (30 months)

 8 project partners, 4 analysts, 4 research infrastructures

 research infrastructures co-design and pilot the impact assessment methods

CERN, DESY, ALBA, ELIXIR

Effort: 100+ person months, Budget: ~ € 1.5m

 improve the understanding of how impact materializes 

through different impact pathways (logics of impact creation)

 understand commonalities and differences between 

different types of research infrastructures 

 Give policy makers, funders and RI managers new 

tools to assess RI impact on the economy and contribution to society. 
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Our F ind ings Themse lves :  Co-Crea ted

„the model“
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What RI  managers te l l us they want to show

0 5 10 15 20 25

scientific impact

human capital impact

economic / innovation impact

societal impact

policy impact

"important / easy to measure" "important / difficult to measure"

0 5 10 15 20 25

scientifc impact

human capital impact

economic / innovation impact

societal impact

policy impact

"important / easy to measure" "important / difficult to measure"

Single-Site

Hard Science

Networked/Virtual

Diverse Sciences
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Impac ts :  A  long way away f rom act ion

 only impact that occurs without co-creation is that of being there

 but this also applies to hotels, factories and swimming pools...

 for all others: knock-on effects, mediators & relays crucial

specialised

SME

larger

corporates

spin-offs

cultural

institutions

public

authorities

wider

society

© RI-PATHS
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Impac ts :  Co -c rea t ion vs .  D i f fus ion

 knock-on effects, effects stuck half way, mediators & relays crucial

© RI-PATHS
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Co-c rea t ion  w i th  soc ie ty :  How and where  ?

© wikipedia.de

Impacts of

Operating Facilities and 

Enabling Science

Impacts of

Re-organising

Science

Impacts of

Providing Support

to Problem-Solution

Impacts of

Outreach and 

Engagement

Economy

Industry /

Public Sector

Society /

Education
Scientific

Community
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Co-Crea t ion in  Sc ience  de f ines New Fron t ie rs

I. impact through contribution to problem solution (industry, authorities, ...)

II. network effects (research consortia, alumni, ...)

III. impact of opening science to new communities (broader public, pupils, ...)

© CERN

© CERN

© DESY
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Single -s i te  In f rast ructures

 Underestimated Basis for Co-creation

Diverse actual modes of collaboration with external partners

Case Center 

for Synchrotron Biosciences

ALBA – centre for synchrotron light based 

scientific and industrial applications

© L. Casanova / Google © CASE.edu

© Tagesspiegel © CERN
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I ndus t ry as a  „Pro -sumer  o f Sc ience“?  . . .

https://www.cells.es/en/industry/industrial_applications_baja.pdf

public

sector

https://www.cells.es/en/industry/industrial_applications_baja.pdf
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Networked Inf rast ructures

 Enabling new ways of Scientific Co-creation:

Provision of curated / edited data to scientific and societal users

© ELIXIR

© GBIF

© ECRIN
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Soc ie ty  as a  „Pro -sumer  o f Sc ience“?  . . .

© European Social Survey
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Summary :  R I  Co -Crea t ion in  Theore t i ca l Terms

© DoD, based on Stokes, 1997

© cells.es

© cells.es

© Almuttairi et al. 2011
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Summary :  R I  Co -Crea t ion in  Prac t i ca l Terms

© shareicon.net

(researchers or experts focusing on)

industrial

challenges

(researchers or experts focusing on)

societal

challenges

(researchers or experts focusing on)

public sector

challenges

(researchers or experts focusing on)

concrete social

challenges
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Thank you for your attention !

Henning Kroll
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henning.kroll@isi.fraunhofer.de

+49 – 721 – 6809 – 181 
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