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explorative university–industry research
programs
PE
R
SP

EC
TI
V
E

PE
R
SP

EC
TI
V
E

Bastian Rake 1,6,⇑, Kaushik Sengupta 2, Lena Lewin 3, Anna Sandström4, Maureen McKelvey 5,6

1 School of Business, Maynooth University, Maynooth, Co Kildare, Ireland
2 Alliance Management, Business Development, Licensing and Strategy (BDL&S), BioPharmaceuticals R&D, AstraZeneca, Gothenburg, Sweden
3 Faculty Office and International Relations, Karolinska Institutet, Stockholm, Sweden
4Global Corporate Affairs, AstraZeneca, Stockholm, Sweden
5Department of Economy & Society, University of Gothenburg, Gothenburg, Sweden
6Gothenburg U-GOT KIES Centre, University of Gothenburg, Gothenburg, Sweden
re
�

re
�

Fe
at
u

Fe
at
u

‘Doing science together’ collaborations are a more intense form of university–industry interactions and
are characterized by a mutual involvement and active participation of academic and company
scientists in scientific research. Here, we examine the successful approach that AstraZeneca and its
internationally renowned academic partners, Karolinska Institutet and Uppsala University, imple-
mented to fully unlock the potential of all parties in long-term, explorative, truly collaborative
research programs. The underlying premises of these successful research programs are three collabo-
rative governance mechanisms (3MCs) that are required that leverage the strengths of each organi-
zation: mutual collaboration; mutually beneficial science; and a mutual governance model with senior
management involvement.

Keywords: doing science together; academic engagement; university industry interaction; joint research; research
collaboration; joint publications; governance; alliance management; managing collaborations; drug development
Introduction
Scientific knowledge that forms the basis
for innovation activities in the pharma-
ceutical industry is rapidly evolving.
Science leads to new insights and tools
that pave the way for innovative ways to
address global health challenges. To keep
1359-6446/� 2023 The Author(s). Published by Elsevier Ltd. This is
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pace with the developments in the rele-
vant scientific areas, pharmaceutical com-
panies develop strategies for integrating
knowledge originating outside the bound-
aries of their own research and develop-
ment (R&D) processes. Delivery, market,
regulatory, and competitive pressures,
an open access article under the CC BY license (http://creativecommons
along with emerging science, require the
prioritization of the portfolio programs
and force companies to search for viable
partners in academia.

The literature on university–industry
interactions emphasizes that there are var-
ious forms of knowledge-based interac-
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tions between academic institutions and
companies.1,2 In general, university–in-
dustry interactions involve coordinated
R&D activities and resource pooling
among companies and universities to
reach mutual R&D objectives.3 Larger
pharmaceutical companies in particular
have been engaged in collaborative part-
nerships with academia to address R&D
challenges for decades,4,5 in addition to
merger and acquisition strategies.6

Although these collaborative science pro-
grams share the objective of increasing
the innovation potential of a company,7

they differ in terms of the level of active
engagement of company researchers. Tra-
ditionally, universities have focused on
explorative research, whereas companies
have predominantly focused on the com-
mercialization of knowledge.8–10 More
recently, research activities have become
more open and use new forms of organiz-
ing collaborative research.6,7,11–13 In the
context of these university–industry inter-
actions, literature on conflicting logics
highlights the difficulties of scientific col-
laboration between academic and industry
partners, resulting from different objec-
tives, orientations, and perceptions.14,15.

Here, we contribute to current under-
standing of the recent phenomenon of
long-term explorative research collabora-
tions between university and industry by
proposing a new concept of ‘doing science
together’ collaborations. ‘Doing science
together’ means that all partners have
almost-equal participation in scientific
activities, exchange new ideas, and get
inspiration. The phenomenon we describe
below can be considered a more intense
version of university–industry interac-
tions, involving long-term, explorative
research collaborations. Being a more
intense version of university–industry
interactions, ‘doing science together’ col-
laborations challenge our understanding
of incentives, alliance management, part-
ners, gestation period, and their respective
research contributions, especially regard-
ing the active participation of each partner
in long-term, explorative research
collaborations.14

Our contributions to this understand-
ing revolve around characterizing this
specific type of collaboration and develop-
ing recommendations for governance
across academia and industry as well as
policies to attract these types of fruitful
2 www.drugdiscoverytoday.com
collaboration to gain momentum and
improve value. We study the benefits to
partners as well as how governance struc-
tures change within long-term explorative
collaborative research. We do so by consid-
ering four of AstraZeneca’s large-scale,
long-term, overlapping collaborative
research programs with its internationally
renowned Swedish academic partners,
Karolinska Institutet and Uppsala Univer-
sity. We conclude with specific recommen-
dations based on the lessons learnt.

Varieties of collaborative science
We conceptualize the various types of
R&D-related interaction between acade-
mia and industry along a continuum, from
‘commissioned research’ that is directed to
company needs, to research that is exclu-
sively driven by academic scientists.
Depending on the position on this contin-
uum, there are differing demands upon a
company and its partners in academia in
terms of capabilities and demands for suc-
cessfully managing the research-based uni-
versity–industry interactions.

‘Commissioned research’ is usually of
direct commercial relevance for compa-
nies.16 We refer to this type of research as
‘commissioned research’ and not as ‘con-
tract research’ because collaborations
involving companies are normally con-
tract based. Hence, contract research is a
less specific term to characterize this type
of research. In commissioned research,
the company specifies not only research
questions and expected outcomes, but also
research tasks that ought to be completed
and the methods that should be applied.
In this case, the company outsources
well-defined parts of a research or develop-
ment project to academia. For successful
‘commissioned research’, the company
needs skills for procurement and strong
contracts, whereas the academic partner
needs the competencies for the
deliverables.

‘Doing science together’ collaborations
are characterized by a mutual involvement
and active participation of academic and
company scientists in both the scoping
of the joint research and implementation
of the project. Given that both parties are
mutually involved, absorptive capacity
and skills for procurement are not enough
to manage this type of collaboration suc-
cessfully. In addition, it is required that
governance mechanisms are put in place
that bridge the different institutional log-
ics of academia and industry. Given that
the outcomes of more explorative research
cannot be clearly defined ahead of time,
contracts should state the principles of
the collaboration but need to be supple-
mented by governance mechanisms that
allow for an active management and
built-in flexibility of the collaboration
toward specified objectives.

Academia-led research constitutes the
other end of the continuum, where the
company might collaborate through
financing and monitoring the results
obtained by researchers in academic insti-
tutions. Typically, this type of research is
highly explorative and can lead to discov-
eries that do not immediately translate
into R&D projects for the company. The
company needs skills and individuals to
interpret and assess the strategic relevance
of science (also called ‘absorptive capac-
ity’17), whereas the university should have
stronger science skills.

Here, we characterize four different ‘do-
ing science together’ collaborations
between AstraZeneca, Karolinska Insti-
tutet, and Uppsala University.
Collaborations between AstraZeneca and
Karolinska Institutet and Uppsala
University
To study the phenomenon of ‘doing
science together,’ we collected informa-
tion on four of AstraZeneca’s research pro-
grams with its partners in Stockholm and
Uppsala (Sweden), in which some of the
authors participated. More specifically, we
draw upon close interactions as well as dis-
cussions and specific interviews with the
experts involved at both the company
and the universities, as well as access to
systemic project data structured in the
company databases. These materials are
used to analyze the four chosen research
programs. Hence, we follow a qualitative
research approach that is close to the infor-
mants and their interpretations, as recom-
mended by Gioia et al.,18 to build upon the
expertise of the authors for eliciting tacit
knowledge and interpreting events to
build meaning.

The company focuses on collaboration
with internationally leading scientists
and their research groups.19 The agree-
ments tend to be concentrated on specific
research and geographical areas. These col-
laborations can involve many different
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forms of knowledge exchanges, alongside
specific contractual agreements, as further
analyzed below. In these programs, Astra-
Zeneca has made substantial investments
of multimillions of US dollars into
academia.

To attract R&D investments and spur
innovations, the Swedish Government
wants to incentivize research collaboration
between academia and industry. To attract
‘doing science together’ collaborations,
governmental funding to catalyze and
encourage academia to collaborate with
companies can lower the threshold for aca-
demia to engage. The incentive for a gov-
ernment is to drive knowledge co-
creation leading to innovations meeting
global health challenges, anchoring com-
pany R&D investments, and paving the
way for future export earnings. In addi-
tion, the large Swedish national infrastruc-
ture Science for Life Laboratory
(‘SciLifeLab’)20 is a prime example of how
a government can provide the infrastruc-
ture forming a national platform for col-
laborative groundbreaking science.

All four research programs are specifi-
cally chosen for being large-scale, long-
term, and trust-based relationships. The
relationships were informal, in part, based
TABLE 1

Overview of the four selected research prog

Project Therapeutic area

PET
2006–2026
Partner:
Karolinska
Institutet (KI)

Initially central nervous system
from 2012, extended to onco
respiratory, cardiovascular, an
inflammatory diseases

TSC
2012–2018
Partner: KI

Cardiovascular, metabolic, an
neurological diseases

SciLifeLab
2014–2019
Partners: KI,
KTH
Stockholm,
and Uppsala
University

Various; aligned to areas in A
strategic interest

ICMC
2013–2020
Partner: KI

Cardiovascular and metabolic
three main strategic areas: ca
regeneration, diabetes, and d
nephropathy

*It should be acknowledged that publications are not a perfect r
on personal contacts at first or an answer
to a call for proposals from the company,
but eventually relied more on developed
processes at the organizational levels. The
programs cover a range of therapeutic
areas relevant for AstraZeneca (Table 1).
Table 1 also specifies the mutual benefits
to the partners, as well as lessons for
improvements to the governance
structure.

Each of the four research programs
addressed different therapeutic areas but
provided clear mutual benefits for AstraZe-
neca and its academic partners. The gover-
nance structures show some similarity
because some form of Joint Steering Com-
mittee in which decisions regarding the
programs were made by senior academics
and senior managers from both partners
was established in each program. This gov-
ernance structure developed as a learning
from the earlier programs (particularly
positron emission tomography; PET) when
the need for joint steering became evident
to ensure that the program reached the
desired objectives. These improved gover-
nance practices and structures were
enabled by the shared understanding of
partners’ competences and objectives as
well as by the presence of alliance man-
rams, including partners, area, benefits, and

Mutual benefits

diseases;
logy,
d

KI gained access to AstraZeneca’s fun
pharmaceutical expertise, and compo
AstraZeneca gained access to scienti
technical competence in more than 1
subprojects and new insights into th
candidates

d Pool for future recruitments for both
validating proof-of-concepts, and pub
academic journals

straZeneca’s New avenues for therapies; progressi
vitro to in vivo studies with validation
cohorts through patient segmentatio
discovering biomarkers; progressing c
to clinical testing; improvement of pa
and publications in academic journal

diseases;
rdiac
iabetic

Joint journal publications and confer
presentations; joint set-up of single-c
sequencing platform

epresentation of collaboration and that not all co-authors contrib
agers with a science background. These
enabling circumstances supported effec-
tive communication, building of trust,
and exploring new ways to advance
research programs. In addition, the experi-
ences gained in earlier programs as well as
the trust and the understanding of each
other’s objectives generated through these
programs supported the development of
more streamlined contractual arrange-
ments. These contractual arrangements
became increasingly fit for purpose, thus
reducing the turnaround time for new
collaborations.

In addition, the governance practices
and structures enabled AstraZeneca and
its academic partners to make difficult
decisions, such as the termination of the
Translational Science Center (TSC)
research program that, after a reprioritiza-
tion of research areas within AstraZeneca,
lacked alignment of the research goals
between the partners. In addition, the
joint scientific output was not commensu-
rate with the funding provided. The gover-
nance structures established in the four
research programs were also designed to
act as quality control mechanisms and a
means to reduce concerns around the
quality and reproducibility of the associ-
governance lessons.

Governance

ding,
und library.
fic and
00
eir drug

Collaboration based on dual
employment and co-localization;
Joint Steering Committee and
Method Development
Committee

partners,
lications in

Funded postdocs co-supervised
by KI principal investigator and
researcher from AstraZeneca;
Joint Steering Committee

ng from in
in clinical

n;
ompounds
tient care;
s

AstraZeneca in charge of process
for selecting grants, which were
allocated to three academic
institutions:
Part of larger national initiative:
Scientific dialogs to align
objectives and outcomes:
Peer Review Committee:
Joint Steering Committee

ence
ell

Senior representation in Joint
Steering Committee:
Joint research

ute equally to a manuscript.
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ated research. More specifically, research
proposals associated with the four research
programs were scrutinized by a panel at
AstraZeneca and, if approved, supervised
by the corresponding Joint Steering Com-
mittee to decide on progression, suggest
corrective measures, or propose
termination.

The four research programs are also
described in terms of their explorative nat-
ure and the active participation of AstraZe-
neca researchers. Figure 1 positions the
four research programs within the contin-
uum between commissioned and
academia-led research. The PET program
is characterized by a more commissioned
approach and a less explorative nature,
but still with an active participation of
AstraZeneca researchers. The Integrated
Cardio Metabolic Center (ICMC) program
was designed from the start as a highly
explorative ‘doing science together’ pro-
gram. The two other programs, TSC and
SciLifeLab, started as explorative
academia-driven programs but with lim-
ited active participation of AstraZeneca
researchers. However, this participation
increased over time for both programs,
partly because of active alliance manage-
ment and improved governance on both
sides. The programs developed into ‘doing
science together’ programs characterized
Drug Discovery Today

FIGURE 1
Four selected research programs and their developm
between AstraZeneca and its academic partners, Kar
and the active participation of company researche
Integrated Cardio Metabolic Center; PET, positron em
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by mutual collaborative research between
company and academic researchers.

Given the explorative nature of these
research programs, it is not surprising that
journal publications and conference pre-
sentations jointly authored by AstraZeneca
researchers and their academic partners
have been key benefits and have served
as key performance indicators (KPIs) of
the collaborations. AstraZeneca researchers
published 1682 journal publications origi-
nating from collaborations between Astra-
Zeneca and either of the two universities
(Figure 2)*. This high number of publica-
tions demonstrates the dedication toward
publications within these explorative col-
laborations, which should be emphasized
given that recent research has suggested
that companies are withdrawing from pub-
lications.21 At the same time, companies
increase their probability of publishing in
high-reputation journals through collabo-
rations with other companies.22 However,
AstraZeneca’s academic partners might be
very interested in publishing collaborative
research because the collaboration might,
up to a threshold, increase the probability
of publishing in highly reputable jour-
nals.23 Publishing in these journals also
demonstrated the research associated with
the ‘doing science together’ collaborations
meet standards and expectations of the sci-
ent within the ‘doing science together’ landscape. Th
olinska Institutet and Uppsala University, based on th
rs. The arrows illustrate how the program charact
ission tomography; SciLifeLab, Science for Life Labo
entific community in terms of repro-
ducibility, data quality, and research
designs.

The knowledge generated from the col-
laborations and interactions with the
external scientific community was added
value toward making AstraZeneca’s
research more effective. Given that the col-
laborations were in the early discovery
phase and not pertaining to a specific
drug, the scientific work was linked toward
validating ways to monitor disease pro-
gression. In this context, concrete primary
outcomes were, for instance, the recruit-
ment of patients to a clinical trial spon-
sored by AstraZeneca as well as the
comparative identification of differently
expressed genes between diseased and nor-
mal tissue. Secondary benefits included
the identification of specific patient
cohorts that could receive specific treat-
ments for previously unmet therapeutic
needs.

Gaining access to AstraZeneca’s excel-
lent research capabilities enabled the uni-
versity scientists involved in the
collaboration to realize benefits that go
beyond the recognition associated with
publications. More specifically, the collab-
orative research programs with AstraZe-
neca provided many of the involved
principal investigators at Karolinska Insti-
e figure characterizes the four research programs
e degree of the explorative nature of the research
eristics changed over time. Abbreviations: ICMC,
ratory; TSC, Translational Science Center.
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FIGURE 2
Co-published articles between AstraZeneca and its partners Karolinska Institutet and Uppsala University as performance metrics during the duration of the
four research programs. The figure illustrates the number of articles that AstraZeneca researchers co-published with researchers from Karolinska Institutet
and Uppsala University per publication year based on Scopus data obtained in March 2022. The arrows indicate the duration of the four research programs
studied in this article. Abbreviations: ICMC, Integrated Cardio Metabolic Center; PET, positron emission tomography; SciLifeLab, Science for Life Laboratory;
TSC, Translational Science Center.
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tutet and Uppsala University with the
foundation for successful additional grant
applications for future projects from
national and international funding agen-
cies. As an example, a principal investiga-
tor who received a substantial grant from
the Swedish Foundation for Strategic
Research, stated that ‘the outcome of the
collaboration with AstraZeneca has been
a valuable basis to receive larger research
grants’.
Concluding remarks: 3MCs insights for
improving the governance of ‘doing
science together’ university–industry
interactions
Our 3MCs insights aim to facilitate suc-
cessful, exploratory, active, and long-term
research collaboration, which we call ‘do-
ing science together’ collaborations.
Although these insights are based upon
long-term collaborations between AstraZe-
neca, Karolinska Institutet and Uppsala
University, the 3MCs should be relevant
to many firms and universities as well as
to governments wanting to incentivize
collaborative efforts leading to firm R&D
investments and export revenues from
innovation.

Here, we present three insights for
mutual collaborations (3MCs) for improv-
ing governance of collaborative research
between pharmaceutical companies and
universities.
Mutual collaboration
Long-term explorative ‘doing science
together’ research can be successfully
developed when both sides have the capa-
bilities and have developed high trust and
expertise. This enables both partners to
make difficult decisions about fit and
alignment regarding their strategic and
operational objectives. These decisions
might imply that some scientists and some
projects are not included, and terminating
collaborative projects happens adaptively
throughout the research programs. Both
sides win through exchanging challenging
research questions, knowledge, materials,
and research infrastructure. The university
as an organization and its researchers learn
more about how companies work, facilitat-
ing later collaboration. Moreover, those
university scientists selected for collabora-
tion also continue to do science, in the
sense that they publish papers, recruit tal-
ent, obtain awards, grants, and scientific
reputation, and some even start their
own companies.
Mutually beneficial science
Both partners must achieve their expected
benefits. In the four research programs dis-
cussed above, the company and the uni-
versity scientists benefited through access
to researchers and expertise, research pro-
cesses and infrastructure, unique cohorts,
biobanks, data, and data analysis resulting
in biomarkers and targets, and subsequent
funding or follow-on projects. From the
company side, these benefits are often use-
ful intermediary outcomes within the pro-
cess of developing new pharmaceutical
products. Moreover, joint publications are
part of the contract with academic part-
ners. All journal publications, not only
those in prestigious journals with high
impact factors, are recognized as opportu-
nities for making the research visible both
within and outside the company. These
www.drugdiscoverytoday.com 5
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publications capture knowledge emerging
as part of the research journey of postdoc-
toral scholars and PhD students. Another
important mechanism for facilitating
knowledge flows in long-term projects is
dual appointments, such as via affiliations
with both organizations, which can range
all the way from those at very senior-
level positions to PhD students.

Mutual governance model with senior
management involvement
‘Doing science together’ collaborations
between universities and firms require
specific governance structures, such as
dedicated Joint Steering Committees with
senior managers and scientists as well as
alliance managers that speak the language
of the researchers. In the four research pro-
grams discussed here, the governance
structures became increasingly character-
ized by senior management-level decisions
and by including other departments (e.g.,
Finance and Legal) into decision processes
that resulted in templates for agreements
and updates. This shortened the time lag
between deciding and executing the
research so that more time could be spent
on collaborative research. Governance
included adding senior managers to the
programs’ Joint Steering Committees as
well as assigning dedicated alliance man-
agers at both partners. In doing so, more
mutual respect and trust was developed,
which facilitated overall understanding
and communication. The governance
enabled both parties to share knowledge
through co-location and dual affiliations
and to set up new more recent research
programs that are truly collaborative.

Conflicts of interest statement
Three authors (Kaushik Sengupta, Lena
Lewin, and Anna Sandström) have been
involved with the collaborations that are
studied in this Feature with Kaushik Sen-
6 www.drugdiscoverytoday.com
gupta and Lena Lewina working as Alli-
ance Managers. We acknowledge the fact
that these authors collaborated in these
research collaborations when describing
our research design on page 2.

Data availability
The data that has been used is

confidential.

References
1. Perkmann M et al. Academic engagement and

commercialisation: a review of the literature on
university–industry relations. Res Policy.
2013;42:423–442.

2. Perkmann M, Salandra R, Tartari V, McKelvey M,
Hughes A. Academic engagement: a review of the
literature 2011–2019. Res Policy. 2021;50 104114.

3. Bstieler L, Hemmert M, Barczak G. Trust formation
in university–industry collaborations in the U.S.
biotechnology industry: IP Policies, shared
governance, and champions. J Prod Innov
Manag. 2015;32:111–121.

4. Pammolli F, Magazzini L, Riccaboni M. The
productivity crisis in pharmaceutical R&D. Nat
Rev Drug Discov. 2011;10:428–438.

5. Pammolli F, Righetto L, Abrignani S, Pani L, Pelicci
E, Rabosio E. The endless frontier? The recent
increase of R&D productivity in
pharmaceuticals. J Transl Med. 2020;18:162.

6. Palmer M, Chaguturu R. Academia–pharma
partnerships for novel drug discovery: essential
or nice to have? Expert Opin Drug Discov.
2017;12:537–540.

7. Schuhmacher A, Gassmann O, Hinder M. Changing
R&D models in research-based pharmaceutical
companies. J Transl Med. 2016;14:105.

8. Ma Z, Augustijn K, de Esch IJ, Bossink B.
Collaborative university–industry R&D
practices supporting the pharmaceutical
innovation process: insights from a
bibliometric review. Drug Discov Today.
2022;27:2333–2341.

9. Simoens S, Huys I. Howmuch do the public sector
and the private sector contribute to
biopharmaceutical R&D? Drug Discov Today.
2022;27:939–945.

10. Edwards MG, Murray F, Yu R. Value creation and
sharing among universities, biotechnology and
pharma. Nat Biotechnol. 2003;21:618–624.

11. Schuhmacher A, Gassmann O, Bieniok D, Hinder M,
Hartl D. Open innovation: a paradigm shift in
pharma R&D? Drug Discov Today.
2022;27:2395–2405.

12. Wang L, Plump A, Ringel M. Racing to define
pharmaceutical R&D external innovation
models. Drug Discov Today. 2015;20:361–370.
13. Meinke PT. Transforming academic drug
discovery. Chembiochem. 2022;23:e202100671.

14. He VF, von Krogh G, Sirén C, Gersdorf T.
Asymmetries between partners and the success
of university–industry research collaborations.
Res Policy. 2021;50 104356.

15. Sauermann H, Stephan P. Conflicting logics? A
multidimensional view of industrial and
academic science. Organ Sci. 2013;24:889–909.

16. D’Este P, Perkmann M. Why do academics engage
with industry? The entrepreneurial university
and individual motivations. J Technol Transfer.
2011;36:316–339.

17. Cohen WM, Levinthal DA. Absorptive capacity: a
new perspective on learning and innovation.
Adm Sci Q. 1990;35:128–152.

18. Gioia DA, Corley KG, Hamilton AL. Seeking
qualitative rigor in inductive research: notes
on the Gioia methodology. Organ Res Methods.
2012;16:15–31.

19. Rezaei A, Kamali AR. Analysis of collaboration
between AstraZeneca and the higher education
sector in the UK. Ind High Educ. 2022;36:861–869.

20. Arvidsson PI, Sandberg K, Forsberg-Nilsson K. Open
for collaboration: an academic platform for
drug discovery and development at SciLifeLab.
Drug Discov Today. 2016;21:1690–1698.

21. Arora A, Belenzon S, Patacconi A. The decline of
science in corporate R&D. Strateg Manag J.
2018;39:3–32.

22. McKelvey M, Rake B. Exploring scientific
publications by firms: what are the roles of
academic and corporate partners for
publications in high reputation or high impact
journals? Scientometrics. 2020;122:1323–1360.

23. Rake B. Do publication activities of academic
institutions benefit from formal collaborations
with firms? Innovation. 2021;23:241–265.

Bastian Rake 1,6,⇑, Kaushik Sengupta 2, Lena
Lewin 3, Anna Sandström4, Maureen
McKelvey 5,6

1 School of Business, Maynooth University, May-
nooth, Co Kildare, Ireland
2 Alliance Management, Business Development,
Licensing and Strategy (BDL&S), BioPharmaceuti-
cals R&D, AstraZeneca, Gothenburg, Sweden
3 Faculty Office and International Relations,
Karolinska Institutet, Stockholm, Sweden
4Global Corporate Affairs, AstraZeneca, Stock-
holm, Sweden
5Department of Economy & Society, University of
Gothenburg, Gothenburg, Sweden
6Gothenburg U-GOT KIES Centre, University of
Gothenburg, Gothenburg, Sweden

⇑ Corresponding author.

http://refhub.elsevier.com/S1359-6446(23)00203-9/h0005
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0005
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0005
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0005
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0010
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0010
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0010
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0015
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0015
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0015
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0015
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0015
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0020
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0020
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0020
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0025
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0025
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0025
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0025
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0030
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0030
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0030
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0030
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0035
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0035
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0035
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0040
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0040
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0040
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0040
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0040
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0040
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0045
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0045
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0045
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0045
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0050
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0050
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0050
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0055
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0055
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0055
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0055
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0060
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0060
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0060
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0065
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0065
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0070
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0070
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0070
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0070
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0075
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0075
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0075
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0080
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0080
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0080
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0080
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0085
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0085
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0085
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0090
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0090
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0090
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0090
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0095
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0095
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0095
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0100
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0100
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0100
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0100
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0105
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0105
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0105
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0110
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0110
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0110
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0110
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0110
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0115
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0115
http://refhub.elsevier.com/S1359-6446(23)00203-9/h0115

	atl0
	Introduction
	Varieties of collaborative science
	Collaborations between AstraZeneca and Karolinska Institutet and Uppsala University
	Concluding remarks: 3MCs insights for improving the governance of ‘doing science together’ university–industry interactions
	Mutual collaboration
	Mutually beneficial science
	Mutual governance model with senior management involvement

	Conflicts of interest statement
	References


