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From open innovation to innovation ecosystems
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The innovation ecosystem offers several opportunities to collaborate in R&D
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Complex innovations are innovations generated in an ecosystem, where the creation, combination, and 
recombination of the necessary innovation knowledge is distributed among ecosystem stakeholders (McCarthy, 
Tsinopoulos, Allen, & Rose-Anderssen, 2006; Dougherty & Dunne, 2011)

Research Facilities
research & knowledge 
creation
qualified personnel

Patient Community
• defining new requirements 
• new ideas
• target group

Government
• political support
• laws, (de-) regulations
• subsides

Incubators
• providing a supportive 

environment for startup
• boosting business

Health Professionals
• defining new requirements 
• new ideas
• target group

Start-Ups
• innovative concepts
• new business ideas
• pioneer new solutions

Industry
• develop partnerships
• knowledge-sharing
• technology transfer

HC Payers
• provide financing for 

health services
• target group
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The knowledge-based view suggests that firms should …

Expand their 
external 

knowledge 
resources

Access novel tacit 
knowledge of 

experts

Integrate and 
exploit novel 

knowledge for 
innovations

Usage of 
knowledge 

generated in 
universities 
(Cohen et al. 2002)

University-
industry 

collaborations 
provide access to 

basic research 
(Belderbos 2016)

Transfer the 
external 

knowledge into 
internal R&D

(Mansfield 1998)

Source: Grant 1996
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University-industry collaborations (UIC) have benefits and challenges

University Industry

• Access to valuable knowledge
• Talented research personnel & star scientists
• Enhancing innovation and technological 

performance (Wirsich et al. 2016)

• Long-term financial commitment
• High cognitive and cultural distance and lack 

of inter-organizational trust (Bruneel et al. 2010)

Benefits Challenges
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Empirical results in other industries indicate that UIC pays off, but not always …

Wirsich, A., Kock, A., Strumann, C. & Schultz, C. (2016) Effects of University–Industry Collaboration on Technological Newness of 
Firms In: Journal of Product Innovation Management, 33 (6): 708–725. doi:10.1111/jpim.12342 © Schultz 2022



... because of organizational challenges of open innovation
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Intra-
Organizational

Inter-
Organizational

Extra-
Organizational

Open innovation activities are 
highly dependent on 
organizational barriers 
- Not invented here syndrome
- Resistance to change
- Approval and integration costs

Obstacles prevent effective 
collaborations
- Asymmetric information
- Tacit/ sticky knowledge 
- Differences in culture/ 

tradition/ history 
- Transaction costs

Institutional challenges prevent 
the successful evolution of 
networks  
- Norms and values
- IPR and complaince
- Collective framing and 

sensemaking processes
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Which specific empirical evidence and success factors exist in 
university industry collaboration for medical innovation?
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The Medical Innovation Process
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Major challenges of the pharmaceutical industry

Very high costs of 
a new drug 

development

Very long 
development 

time

Low approval 
rates

Loss of IP 
protection for 

blockbuster drugs

Insufficient 
pipeline

Demanding 
regulatory

requirements

Sources: DiMasi et al. 2016; Paul et al 2010; Schuhmacher et al. 2016; Kaitin 2010; US FDA, PhRMA
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THE INFLUENCE OF SHARED R&D-PROJECT INNOVATIVENESS 
PERCEPTIONS ON UNIVERSITY-INDUSTRY COLLABORATION 
PERFORMANCE

Schultz, C., Gretsch, O., & Kock, A. (2020). The Journal of Technology Transfer, 1–29. 
https://doi.org/10.1007/s10961-020-09818-1
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Theoretical Background:
Relationship Effects of Perception Differences

Effects of perception differences (Balance Theory)
• Balance theory links the shared perception of two 

actors to their relationship quality 
• Individuals strive to balance: “…a harmonious state, one 

in which the entities comprising the situation and the 
feelings about them fit together without stress” (Heider, 
1965, p. 180)

Relationship Quality

Differences in R&D task’s perception
• Diverse functional backgrounds of UIC partners challenge 

interactions’ effectiveness 
• Differences in reality perceptions due to:

Prior experiences; interests and objectives; organizational 
structures; competing values, 
functional diversity
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Results: An intensive collaboration in the planning process reduces perception 
differences (and increases project performance)

Low collaborative planning:
Formal planning increases differences in 
partners‘ R&D task perceptions

High collaborative planning:
Formal planning decrease the R&D task 
perception differences

Data sample
• UIC projects conducted in Europe, USA, China 

(firm-internal database)
• Dyadic project assessments (university and 

industry project leader): 164 respondents of 82 
projects
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THE EFFECTS OF UNIVERSITY-INDUSTRY COLLABORATIONS IN 
PRECLINICAL RESEARCH ON PHARMACEUTCAL FIRMS’ R&D 
PERFORMANCE: ABSORPTIVE CAPACITY’S ROLE

Melnychuk, T., Schultz, C., & Wirsich, A. (2021). Journal of Product Innovation Management. 38 
(3): 355–378. https://doi.org/10.1111/jpim.12572
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Collaboration between pharmaceutical firms and universities are embedded in 
complex settings, involving subsidiaries and small biotechs

Source: Fernald et al., 2015; Schweizer, 2005

1st transfer step

2nd transfer step

university

parent firm

subsidiary
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Research framework

UIC in Basic 
(Preclinical) 
Research of 

Parent Firms

UIC in Basic 
(Preclinical) 
Research of 
Subsidiaries

R&D Performance 
of Parent Firms

(# of Clinical 
Trials, phase 1 

and 2)

Transformative 
Internal 

Absorptive 
Capacity: 

R&D 
Intensity*

H1a(+)

H1b(+)

H2a(+)

H2b(+)

H3a(+)

Transformative 
External 

Absorptive
Capacity: 

Diversity in 
therapeutic 

activity*

Exploratory 
External 

Absorptive
Capacity: 

Exploration 
Intensity*

H3b(+)

H4a(+)

H4b(+)

Note: * The moderator variable refers to the parent.
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Panel data set

 Clinical trials of the 56 
pharmaceutical and 
biotechnological companies 

 Timeframe: 1999 – 2016 
 Data collected from the database 

ClinicalTrials.gov:  approx. 5700 
clinical trial in phase 1 and about 
5760 clinical trials in phase 2 
(indications, duration, type of 
active ingredient / treatment)

 56 global largest pharmaceutical 
and biotechnological companies

 Data collected for the timeframe: 
1999 – 2016 

 Financial data from annual reports 
(number of employees, net profit, 
R&D expenditures, market 
capitalization, etc.)

 Identification of subsidiaries for 
the period 1999 – 2016 

 Joint publications
 Data collected from the Web of 

Science database (Clarivate
Analytics)

 Timeframe: 1999 – 2016 
 Company publications in basic 

biomedical research  approx. 
32000 publications of the parent 
companies and 2200 of the 
subsidiaries (title, abstract, 
journal, citations, research 
categories, etc.)

Bibliographic dataCompany data Clinical trials information
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Results: The positive impact of UIC in complex pharma settings depends on 
the diversity in therapeutic activity and exploration intensity
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THE INFLUENCE OF NETWORK CHARACTERISTICS ON COSTS IN 
PHARMACEUTICAL NEW PRODUCT DEVELOPMENT

Schultz, C., Buonansegna, E., Salomo, S. & Stargardt, T. (2022). Working Paper
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The challenge ….

• Increasing R&D costs

• Average development time is 16 years after patent application

• On average 60% of R&D investments spent on clinical trials 

• 9 out of 10 drugs tested in clinical trials fail

• Complex networks of partnerships

© Schultz 2022



1. good partner selection
2. past sponsor–site relationships
3. limited shared partnerships
4. goal alignment among actors
5. sponsor–site geographical proximity
6. early involvement of CROs

“Many of my CRAs [Clinical Research 
Associates] have built a very close 
relationship within the trial so when they 
come back with another trial they [the 
investigators at the sites] are happy 
[because] they don’t have to spend 
so much energy to build relations with 
new ones. […] They tend to be happy, 
when we have the same staff coming 
back though there are years in 
between.” 

(Senior clinical operation manager 
from a large pharmaceutical company) 

24

Exploratory interviews on success factors in clinical trials
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Clinical trials in a network perspective

Sponsor
(Pharma)

Clinical trial network

CRO

Site

Clinical Research Organization
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1. Strong vs. weak ties

2. High vs. low network density

3. Exclusive vs. shared partnerships

4. Local partners vs. partners from more geographically and culturally dispersed locations

5. Developing own relationship management competences vs. involving intermediaries (CROs)

.

26

Trade-offs in Clinical Trial networks

© Schultz 2022



Data from the Pharmaceutical Investigators Cost Assessment Service (PICAS)    from Medidata Solutions. 

Inc., New York

• more than 27,500 industry protocols

• 240,000 negotiated investigator agreements

• 200 sponsors  (the core of the global industry)

• lab and CRO contracts

• 15 TAs and over 1,400 indications

• data from 1985 - 2010

27

Data set

interviews

Lab & CRO 
Contracts

27.500 
Protocols

260.000 
Investigator 
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Results: In stable and dense networks with clinical investigators the prices of 
clinical trials for pharmaceutical firms increase: Bargaining Power!
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Summary

 University industry collaboration is a key success factor for medical innovation

 Managing the collaborative R&D and innovation process with universities is challenging

 All actors, i.e. the industry, need specific capabilities to cope with the challenges and to develop 
their absorptive capacity

 Strong and intensive relationships with universities are necessary for R&D project performance but 
may come with higher costs of collaboration (i.e. in clinical trials)
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