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Editorial: Action Research
Chris McPhee, Editor-in-Chief
Magnus Hoppe and Erik Lindhult, Guest Editors

From the Editor-in-Chief

Welcome to the April 2019 issue of the Technology
Innovation Management Review. This is the first of two
issues on the theme of Action Research, and it is my
pleasure to introduce our guest editors: Magnus Hoppe
and Erik Lindhult from Maélardalen University in
Sweden. Magnus and Erik are also both Board Member
of the Swedish Interactive Research Association (SIRA),
and Erik is a Board Member of the Swedish Participative
Action Research Community (SPARC).

For future issues, we are accepting general submissions
of articles on technology entrepreneurship, innovation
management, and other topics relevant to launching
and growing technology companies and solving practic-
al problems in emerging domains. Please contact us
(timreview.ca/contact) with potential article topics and sub-
missions, and proposals for future special issues.

Chris McPhee
Editor-in-Chief

timreview.ca

From the Guest Editors

Researching together across different borders, especially
in innovation, is becoming more common. Through this
approach, a multitude of perspectives and knowledge
enhance the chances of success. Indeed, there is much
to gain from bringing together existing disciplinary fields
and fertilizing thinking by purposefully encouraging
people with diverging ideas and mindsets to work togeth-
er, both for practical purposes and research purposes.
But, for this work to proceed and succeed, borders must
be broken down or overcome - including the artificial
border between the researcher and the researched. Such
efforts to break down borders belong not just to one tra-
dition but many, and they are undertaken with different
names, designs, and preferred outcomes (Reason & Brad-
bury, 2008), where one label is “action research”. This di-
versity of emerging traditions that seek to combine
practical and research knowledge development intrigues
us, but it also means that relevant insights are scattered
and new borders are created.

Through this special issue and the one that follows it, we
sought to publish articles that will help us better under-
stand these mutual processes through an exploration of
new and contemporary accounts of “action research”
and its close relative “participatory action research”,
which stresses the mutuality of the approach. Action re-
search can in turn be divided into a critical and a prag-
matic tradition, according to Johansson and Lindhult
(2008) where they “... associate the pragmatic orienta-
tion with a focus on praxis and practical knowledge de-
velopment, cooperation between all concerned parties,
and the need for finding and constructing a common
ground between them as a platform for action”.

Tracing the origin of action research, a pragmatic thread
leads back to the United States, where Kurt Lewin (1946),
the main instigator of the concept (Adelman, 1993),
showed through field experiments that the participation
of people in organizational and social development
could overcome resistance to change. A critical thread
leads us to Latin America and the quest to bring about
social change through reflection/learning/knowledge
creation and the engagement by scholars in the everyday
life of disempowered groups (Fals-Borda & Rahman,
1991; Freire, 1985). It is also inspired by neomarxist and
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critical theory (Kemmis et al., 2015) in enabling people
to be critical and act in relation to social injustice.

A pragmatic and Lewinian tradition, aimed at creating
dialogue for mutual benefit and to support participat-
ory development, has been active in industrial, social,
and organizational reform and development, predom-
inantly aimed at solving more technical problems in so-
ciety. Among these problems are those of innovation,
where it also has become fashionable for companies to
open up development processes to customers, external
experts, and others. Creating knowledge together, in
and through action across borders, is becoming a new
norm for many companies and other organizations.
Open innovation, a term coined by Henry Chesbrough
(2003), can thus be said to rest on ideas connected to
action research, where both open innovation and ac-
tion research appear as modern in the sense of being
more concerned with relevance and results than dis-
criminating between certain established domains of
practice.

More specifically, the introduction of action research in
innovation processes is vague. The most cited work is
by Robert Kaplan (1998), who stated that he used “in-
novation action research” when constructing the Busi-
ness Score Card framework together with David
Norton. By this, he means an iterative development
process between theory and practice, a method he also
advocates strongly in order to increase research relev-
ance.

As the references to both Chesbrough and Kaplan indic-
ate, ideas related to participative and action research
are present in today’s more popular practices. As they
concern problems that are directly relevant to society
today, it comes as no surprise. They do not discourage
anyone from building theory, creating knowledge, or in-
terpreting patterns. In this sense, action research ap-
proaches are also a threat to existing power structures
in academia. Current borders that uphold disciplines,
careers, and publication practices are threatened, as ex-
plored by Hoppe later in this issue by asking whether
this challenging position makes make it harder to get
action research articles accepted in more traditional
journals.

In putting together two special issues on action re-
search, our aim was to express this discussion in an ac-
cessible manner such that academics, industry, and the
public sector can adopt the frameworks, models, and
ideas presented by the authors. In this first issue, we
present six articles in which the authors share their in-
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sights of breaking down or working across the borders
that characterize the field of action research.

In the first article, Katharina Ruckstuhl, Rafaela C. C.
Rabello, and Sally Davenport follow an additive manu-
facturing project team “in real time” as it navigates
“fuzzy areas” to integrate knowledge to produce com-
mercializable science innovation in one of New Zeal-
and’s National Science Challenges (NSC): Science for
Technological Innovation - Kia Kotahi Mai: Te Ao Pitai-
ao me Te Ao Hangarau (SfT1). Through action research
as praxis and as critical orientation, key mechanisms are
identified in interdisciplinary and transdisciplinary re-
search for commercialization, particularly in the context
of New Zealand’s indigenous Maori people.

In the second article, Armando Machevo Ussivane,
Chairman of a Mozambique Government agency, to-
gether with Paul Ellwood from the University of Liver-
pool, adopt a participatory action research methodology
to investigate how the co-inquiry of action research can
be used for mutual problem solving. The empirical data
comes from a technology transfer project for rice pro-
duction technology from China to Mozambique, which
displayed a need to improve the coordination of
autonomous innovation activities. Involved stakehold-
ers identified four categories of organizational boundary
problems that helped the different actors to reach an un-
derstanding of each other’s positions.

Then, Malin Lindberg, from Lulea University of Techno-
logy and Daniel Hallencreutz and Anna Tengqvist, seni-
or consultants for WSP in Sweden, use a participatory
case study to distinguish the relationship and potential
synergies between European Union research and innov-
ation policies and participatory action research ap-
proaches. Through the research process, a model for
social innovation support was jointly created, emphasiz-
ing the transformative goals of social innovation, where
the authors conclude that European Union policies for
stakeholder involvement work well with an action re-
search approach.

Next, Anna Sanno and Anna Ericson Oberg from Volvo
Construction Equipment, together with Erik Flores-
Garcia from Mailardalen university and Mats Jackson
from Jonkoping University, use six different research pro-
jects to explore how both practical and theoretical im-
pact can be enhanced by considering certain key factors
in a collaborative research process. The authors espe-
cially mention that effective management of the phases
of problem formulation, methodology, and results is im-
portant for successful collaboration and, thereby, impact.
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Matthias Guertler and Nathalie Sick from the University
of Technology Sydney (UTS), Australia, and Anton Kriz
from the Australian National University (ANU) conduct
a discipline-spanning, bibliographic overview of the
landscape of action research and its implications for
technology and innovation management (TIM). They ar-
gue that the iterative and learning character of action re-
search is suitable for exploring complex socio-technical
problems prevalent in TIM, but they find that the use of
action research in TIM research is surprisingly limited
but mounting. Their study shows, strikingly, “that the
most productive journals (total number of articles) pub-
lishing action research are discipline-spanning and ac-
tion research specific, while the most influential journals
as well as articles (impact factor, citations per article) are
published in discipline-specific journals”. The review in-
dicates that there is potential for enhanced use of action
research in TIM and in TIM journals, and the authors
use qualitative analysis to synthesize the benefits and
challenges in using this type of approach.

In the final article, Magnus Hoppe from Mélardalen Uni-
versity in Sweden explores publication patterns for parti-
cipatory and action research in innovation journals with
the aim to provide advice in choosing outlets. It is done
through a bibliographical review of all 33 innovation
journals listed in the 2018 Academic Journal Guide, com-
plemented with a case study of this journal, the TIM Re-
view. The study finds positive signs that action research
is moving from the margin to the mainstream, where the
movement towards openness in innovation and in pub-
lication practices are supportive trends. The results are
challenging the not uncommon view, also expressed in
the call to this special issue, that it is more difficult to
publish action research in high-ranked journals. Hoppe
finds that publications are spread out over different
journals but that “we lack a clear answer to the question
of what is the best outlet”. He invites us to reflect upon
what kind of impact we want to have and to choose out-
lets accordingly.

timreview.ca
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The articles may diverge in many ways, but they all em-
phasize that action research “should not be based on
the interest of only one of the stakeholders”, as Sanné
and colleagues phrase it in their article. By using action
research, different stakeholders will be forced to at least
listen to what other parties have to say. However, as de-
scribed in the articles in this special issue, they will also
realize that the best results come from mutual defini-
tions of key problems as well as working together across
borders in order to solve identified problems.

In closing, we emphasize that doing research together
across borders require researchers and collaborators to
engage in often complex issues in bridging borders and
dealing with boundaries in order to integrate forms of
knowing, various disciplines, and knowledge interests
in producing both scientific and actionable knowledge,
and both theory and transformation. This shows both
the scientific and practical potential of action research
in bridging and integrating action, problem solving, and
transformation with research and scientific activity. The
articles in this first special issue deal with and contrib-
ute to this endeavour in different ways, and we look for-
ward to the second special issue, which will further
show how action research approaches in various ways
can support and enable the bridging across borders.

Magnus Hoppe and Erik Lindhult
Guest Editors
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Navigating Boundaries in Additive
Manufacturing through Action Research
Katharina Ruckstuhl, Rafaela C. C. Rabello, and Sally Davenport

¢ Boundaries generate turbulence. Boundaries are encountered ”
through exploration, and the process of exploration is messy
... Yet, it is within this messiness and the associated tensions
of shared and differing perspectives, and often at the points
of intersections of diverse ideas, new possibilities emerge and
new solutions and/or approaches are generated, which, in
turn, inspire and lead to transformation.

Lonnie Rowell, Margaret Riel, and Elena Polush (2017b)

Action research — both as praxis but also from a critical orientation — can elaborate modes
of action, identifying the borders and margins that act as both the productive spaces for
collaboration as well as the fuzzy areas that require reflection and clarification. In this ex-
ploratory case study, action research is used to follow an additive manufacturing project
team in real time as it navigates fuzzy areas to integrate knowledge to produce commer-
cializable science innovation in one of New Zealand’s National Science Challenges
(NSC): Science for Technological Innovation — Kia Kotahi Mai: Te Ao Pitaiao me Te Ao
Hangarau (SfTI). Through action research as praxis and as critical orientation, we have
identified key mechanisms in interdisciplinary and transdisciplinary research for com-
mercialization, particularly in the context of New Zealand’s indigenous Maori people.
Our preliminary analysis indicates that an explicit understanding of the fuzzy spaces can
help teams find creative and collaborative means to navigate the productive but challen-
ging “interstices of disciplines” (Mengis et al., 2018) to produce science innovation and
discoveries and to galvanize relationships with industry and Maori participants. The find-
ings also indicate that action research can promote structural, relational, and knowledge

changes within teams, helping them solve complex problems in real time.

Introduction

Recent research into “real world problems” (Carr et al.,
2018) has noted the need for interdisciplinarity. Such
aspirations have been a feature of “grand challenges”,
which galvanize collaborations between governments,
academia, and industry, directing the science sector to
pursue “societal goals” (Kaldewey, 2018) in areas as di-
verse as health and development, global food security,
climate change, energy, and aging populations.

Action research — both as praxis but also from a critical
orientation (Bleach et al., 2016; Rowell et al., 2017a) —
can elaborate modes of actions, identifying the borders
and margins that act as both the productive spaces for
collaboration as well as the “fuzzy” spaces that require
clarification. In this study, we show how action re-
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search can be used to navigate such fuzzy spaces to
help researchers understand how to integrate know-
ledge to produce commercializable science innovation
in New Zealand’s National Science Challenges (NSC).
New Zealand has heavily invested in physical sciences
and engineering research to grow the country’s eco-
nomy through a ten-year national science challenge:
Science for Technological Innovation - Kia Kotahi Mai:
Te Ao Pitaiao me Te Ao Hangarau (S{TT).

The SfTI challenge has brought together interdisciplin-
ary research teams to collaborate with enterprises — in-
cluding Maori, New Zealand’s indigenous people - to
help unlock innovation and contribute to the country’s
economy. The combination of different specialized
knowledge domains across numerous public and
private organizations has the potential to both propel
and obstruct innovation. If the SfTI approach to innova-
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tion is to succeed, then it is important to look for ways
to minimize or eliminate the barriers and increase or
accelerate the innovation enablers, with such findings
expected to be shared and incorporated more widely
across the traditional science boundaries.

In order to build this evidence base, a team of social sci-
ence researchers — the Building New Zealand’s Innova-
tion Capacity team (BNZIC) — has been following “in
real time” the diverse projects that have been funded
through SfTI. The BNZIC team has adopted an action
research approach to identify the tensions and the
structural and relational mechanisms that inhibit and
promote innovation knowledge transfer. The team ad-
opted two action research modes: action research as
praxis and action research as critical orientation.
Through these two modes, the BNZIC team has identi-
fied that research interstices, in both their physical and
abstract forms (Corsaro, 2018; Huang & Huang, 2013),
should be consciously foregrounded in interdisciplin-
ary and transdisciplinary research to accelerate such
teams’ progress towards their innovation objectives
and to more consciously include Maori participants
who might contribute towards such innovation. Such
foregrounding has allowed the BNZIC team to provide
reflections back to the science teams to help them un-
derstand the processes, people, and resources required
to achieve the SfTI mission.

This article presents a deep inquiry (Riel, 2010) into in-
dividual and team practices from one of the SfTI pro-
jects: additive manufacturing. In this context, deep
inquiry refers to cyclical and interactive processes of ob-
serving, planning, acting, and reflecting (Piggot-Irvine,
2009) upon the additive manufacturing team’s innova-
tion processes. The question that has guided this in-
quiry is: How can action research, as praxis and critical
orientation, help interdisciplinary teams transform sci-
ence innovation processes, particularly in the context
of engagement with Maori? The article aims to show
how being attentive to the fuzzy spaces between indi-
viduals and groups helps navigate the productive but
challenging “interstices of disciplines” (Mengis et al.,
2018: 2; Nicolini et al., 2012) to produce science innova-
tion and to galvanize engagement with business and
Maori.

The article is divided into four sections. The first intro-
duces the broader SfTI mission and the additive manu-
facturing programme. The second describes the
research design methods and provides a brief outline of
the data collection and analysis processes. The third ad-
dresses the question of action research as transformat-
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ive praxis, outlining action research theory in reference
to critical design and boundary object theory, to explic-
ate how the research scientists are transforming prac-
tice to solve complex technical problems. The fourth
section concerns action research as critical orientation
and explores how this approach is promoting relational
and knowledge changes within the additive manufac-
turing team, to help them critically reflect upon their
engagement with Maori participants. We begin by intro-
ducing the SfTT challenge.

The SfTI National Challenge

The Science for Technological Innovation, Kia Kotahi
Mai: Te Ao Pitaiao me Te Ao Hangarau, (SfTI) challenge
aims to enhance New Zealand’s capacity to use physic-
al sciences and engineering for economic growth
through its scientific innovation and discoveries. The
challenge aims to incorporate New Zealand’s human,
relational, and technological capacities to grow the
country’s economy. The contention is that a more tech-
nology-driven and prosperous economy will emerge
from more focused and connected research efforts
(Daellenbach et al., 2017; Davenport et al., 2015; SfTI,
2018). SfTI funds projects in the areas of sensors, robot-
ics and automations, IT, data analytics and modelling,
and materials, manufacturing, and design.

Along with investment into the technical science, SfTI
supports a capacity development programme, so that
scientists might become more confident in leading con-
versations with and being more proactive in their en-
gagement with industry partners, including Maori. This
latter requirement is because of the Vision Matauranga
(Maori knowledge) science policy, which has become a
required consideration for all science funding in New
Zealand (Daellenbach et al., 2017; Davenport et al.,
2015; MoRST, 2007). In response to this policy, SfTI has
developed three pillars: to advance Maori knowledge; to
have more Maori leading and participating in technolo-
gical research; and to bring greater benefit to Maori by
prioritizing and tailoring research for Maori (SfTI,
2018).

Over 250 researchers and 29 different organizations
from across New Zealand and internationally are in-
volved in SfTT projects (SfT1, 2018). SfTI allocates fund-
ing to two levels of research: large “Spearhead” projects
and smaller “Seed” projects. There are eight Spearhead
Projects, four of which commenced in 2016, of which
one — the 3D/4D additive manufacturing of biopoly-
mers — is the subject of this case study, and to which we
now turn.
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SfTT’s additive-manufacturing project

Additive manufacturing, or 3D/4D-printing technology,
is where physical objects are created by building up
parts through the laying of materials from powder or li-
quid combined with a binding agent such as heat, UV
light, or laser (André, 2017a; Horvath, 2014; Khare et al.,
2017; Zeidler et al., 2018). 3D-printed objects are static
compared to 4D-printed objects that actuate through
triggering (sensing) elements (e.g., water and light) em-
bedded within their underlying material (Tibbits, 2014;
Tibbits et al., 2014). A 4D object’s actuation is independ-
ent of external devices or electromechanical systems,
and it is constructed using a 3D-printing platform com-
bined with a 3D/4D printing interface in a singular sys-
tem (Khare et al., 2017; Tibbits, 2014; Tibbits et al.,
2014).

Additive manufacturing enables flexible production of
personalized products, with reduced costs of produc-
tion and wastage of feedstock resources (André, 2017a;
Weller et al., 2015). It also allows for fast prototyping by
reducing the number of intermediaries between the de-
signer and the final product, speeds up product cre-
ation and production time, and reduces storage costs
(André, 2017a, b). 3D/4D printing technology also
poses challenges, in particular, the manufacturing feed-
stock that is mostly from non-renewable sources,
which poses environmental dangers (Huang & Huang,
2013; Zeidler et al., 2018).

Responding to such opportunities and challenges, a
geographically dispersed, cross-disciplinary team, com-
posed of chemists, engineers, and designers, is working
towards developing bio-based 3D/4D materials and
equipment in New Zealand (Zeidler et al., 2018). To
confirm that this new technology is attuned to market
demands (Edwards, 2005; Mdenpdd et al., 2016) the
team has built-in regular engagement with industry.

Combining knowledge across different specialized do-
mains can either propel or impede innovation. This de-
pends on how knowledge is shared, incorporated, and
transformed across boundaries (Carlile, 2004; Corsaro,
2018). According to Hsiao, Tsai, and Lee (2012), a
boundary refers to the limits or the interstices of a do-
main, which may be “physical, geographical, social,
cognitive, relational, cultural, temporal/spatial, divi-
sional, occupational, and disciplinary”.

Recognizing boundaries is an essential part “of systems
work/inquiry/thinking” (Williams & Imam, 2007 in
Rowell, Riel, & Polush, 2016). Such recognition raises
actors’ awareness of the tensions in boundaries, open-
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ing up dialogical spaces to transform and catalyze
knowledge (Rowell et al., 2017a). Recognition of these
boundaries through the BNZIC team’s action research
with the science team in the context of their interac-
tions with industry and Maori aims to transform sci-
ence innovation praxis — both practically and critically.
We now explore the research design and methods.

Research Design and Methods

This is an exploratory case study that was conceived as
a “real-time” examination with the BNZIC team of so-
cial scientists following the additive manufacturing
team as they developed their ideas and technologies.
An ethnographic approach (Agar, 1996; Gibson-Gra-
ham, 2014; Hymes, 2013) was chosen given the explor-
atory nature of the science in a newly-formed science
team with a very broad mandate to develop novel and
commercializable research. The BNZIC researchers
used a range of data collection methods including ob-
servations and active participation at team meetings
and social occasions; examination of science reports
and emails; informal and formal interviews; and sur-
veys.

This case study draws on the draft report and presenta-
tion supplemented by the additive manufacturing
team’s science reports, as well as broader SfTI reports
about the additive manufacturing team’s research.
These reports are complemented by 28 semi-structured
and open-ended interviews with the additive manufac-
turing team members as well as participants who took
part in the team’s workshops with industry. These inter-
views took place over a 30-month period and were au-
dio recorded then transcribed (Lapadat, 2000; Lapadat
& Lindsay, 1999; Scheurich, 1995). A qualitative data
analysis software package, NVivo, was used to organize
and code data with an inductive approach adopted to
analyzing the data (Braun & Clarke, 2006).

In the following section, we give a brief overview of the
aims and processes of action research. We then assess
how this approach has informed the additive manufac-
turing team to transform science and engagement prac-
tice.

Transforming Praxis in the SfTT Additive-
Manufacturing Project

Action research refers to a participatory process that
seeks to bring together practice, theory, and reflexivity
in order to develop practical solutions (Reason & Brad-
bury, 2001). In the additive-manufacturing project, two
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orientations of action research were combined: prag-
matic and critical (Hadfield, 2012; Johansson &
Lindhult, 2008). Within a pragmatic orientation, re-
searchers and practitioners reflect upon their ongoing
process of engagement and knowledge creation to act
concurrently to overcome existing obstacles. Within a
critical orientation, researchers and practitioners inter-
rogate power relations (Johansson & Lindhult, 2008). In
the additive manufacturing project, coordinated action
was needed to create new innovation knowledge for
commercialization (pragmatic orientation) while critic-
al reflection (critical orientation) was required to trans-
form knowledge and relationships between researchers
and Maori.

Pragmatically oriented action research is often com-
posed of a hybrid methodology that aims to connect
theory to practice. Rowell and co-authors (2017a) em-
phasize that co-constructing common ground between
researchers and practitioners creates the platform for
action. To establish this common ground, the BNZIC
team took a “spiral of steps” approach (Lewin, 1946;
Minkler, 1981) by attending 13 formal meetings, work-
shops, and team-building functions (dinners and labor-
atory visits); observing and taking part in presentations;
and offering regular formal and informal reflections at
the individual and group levels. This embedded but re-
flexive participatory approach enabled some key in-
sights to be shared.

The first insight is how design acts as an upstream in-
novation catalyst through the iterative embodiment of
innovation prototypes based on the designers’ under-
standing of the scientists’ technically uncertain re-
search. By identifying how design literally objectifies
boundaries between the downstream understandings
and expectations of end users and the upstream sci-
entific invention of the researchers, the BNZIC team
showed the value of design in very early science. De-
signers are more commonly used as a mid-stream
mechanism (Luo, 2015), when the technical uncertain-
ties of the science have been worked out and the re-
searchers have set the direction for the science (Friesike
et al.,, 2015; Schuurbiers & Fisher, 2009). In the additive-
manufacturing project, the designers have worked in
tandem with the scientists to act as boundary interme-
diaries between the uncertainty of the scientists’ new
technology and the market demand of industry. This is
an important consideration for not only the additive-
manufacturing team but also the wider SfTI challenge.

The following quotation exemplifies how many of the
scientists felt during early meetings with industry:
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“Well the problem is that the meeting was all
about what they [emphasis added] wanted; so one
group ... wanted us to print an airline seat and all
kinds of weird things. I'm scared they get disap-
pointed when they now hear we’re actually dealing
with science stuff and we’re not actually focusing
on one end product.” (Additive-manufacturing
scientist)

The comments that the meetings were all about what
they (i.e., industry) wanted and that the project was
really about “science stuff” can be considered an ex-
ample of a “cognitive trap” where participants draw
quick conclusions based on their own experiences and
expectations rather than on direct observation and in-
teraction with others (Butler & Roberto, 2018). Such cog-
nitive traps interfere with knowledge co-creation at a
boundary interstice because they hinder collaboration.
In contrast, Butler and Roberto (2018) identify that a
design-led approach creates pathways to connect the-
ory and practice by first developing empathy, and then
through the ideation and prototyping-testing processes.

Developing empathy is a “human-centred” process
(Kimbell, 2011) supporting understandings about and
expectations of end users. A key feature of the additive-
manufacturing project has been its formalized meetings
with industry representatives. Involving companies up-
stream has been a boundary challenge requiring skilled
facilitation. Initially, a business facilitator was used to
identify industry’s interest in 3D-printed biomaterials,
however, subsequent meetings have focussed more on
developing shared understanding of what makes an im-
pact for industry. Developing empathy for industry’s
viewpoint, needs, and concerns has been an iterative
process. A professional external contractor skilled in
bridging diverse worldviews has been employed to ex-
plore not only the possibilities of the unknown science
but also to allow both scientists and industry to “under-
stand each other’s language” (Additive-manufacturing
scientist). The shift from the concerns expressed in an
early workshop to a more collaborative understanding
is expressed in the following:

“[The] team came together with members all in
one room. Wouldn’t have expected to get that far
in one day. Eight organizations with people from
different sectors and capabilities. Intense and fo-
cused and good will and wanting to make it work.”
(Additive-manufacturing participant)

What part did BNZIC play in this iteration? While the
leadership team had planned for regular interaction
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with industry, the draft report after the first year
showed the value of continuing to focus on empathy de-
velopment between industry and science as opposed to
a process of merely listening to industry as evident in
the initial meeting. In other words, research focus on
the pragmatics of empathy has reinforced and con-
firmed a practice in this upstream science, giving con-
fidence to continue in this direction. Additionally, this
finding posits that empathy intermediaries are not only
a “nice to have” at the start of a science process, but
can play an important role throughout the innovation
process enabling industry to have early insight into the
science. Co-innovation, rather than a theoretical
concept, becomes more of a reality with such an ap-
proach.

Empathy has also been key to supporting the ideation
process. Design-led ideation entails brainstorming pos-
sible solutions to meet the needs and expectations of
end users (Butler & Roberto, 2018) and to turn science
problems into innovation opportunities (Kimbell,
2011). As identified in the additive manufacturing
team’s research mission, the printing of bio-based ma-
terials was the focus of the science because:

“... at the time, there were none [sic] other than
the medical tissue stuff ... and so, basically, 3D
printing was built on the standard petroleum,
plastics, and metals. And still predominantly is. At
the time we found ... there’s still not a bio-base
out there.” (Additive-manufacturing scientist)

However, identifying an opportunity is one thing: turn-
ing it into reality with a newly formed team is another.
Unsurprisingly, there was an “element of frustration” as
the team struggled to understand the linkages between
their science, the role of the designers within the sci-
ence and the expectations of industry.

“At one end, we’ve got a selection of materials that
people think might be useful and, at the other
end, we’ve got, well, what applications we want to
use them for. So, how to join those up? And I
think, at some point, it’s a ... look there is no right
answer, there’s no wrong answer, let’s agree on a
focus and just get on and do it.” (Additive-manu-
facturing scientist)

In relation to the “how to join” problem, it was the de-
signers who provided the impetus for the scientists to
“agree on a focus”. There had been a “split of opinions”
as to whether to focus on “physical products” or “new
technologies or processes” (Additive-manufacturing
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scientist). This was resolved when, through a repetitive
series of design offerings that included speculative artic-
ulations of future 3D/4D scenarios, current products
printed using novel design approaches, and experi-
mental design methods, the scientists agreed to integ-
rate their efforts by printing demonstrators that
combined the novel chemical materials with the equip-
ment modifications needed to print the materials.
From a design perspective, a demonstrator or physical
prototype can facilitate knowledge transfer, translation,
and transformation across interdisciplinary teams
(Jensen & Kushniruk, 2016). Such prototypes “elicit a
more nuanced understanding of product attributes ...
facilitating future iterations of design” (Henderson,
1995; Seidel & O’Mahony, 2014: 694; Stigliani & Ravasi,
2012), thus helping to “describe a potential future
worth testing” (Bletcher, 2017).

Physical prototypes are also boundary objects: com-
mon points of reference that can facilitate or act as bar-
riers to effective knowledge sharing, co-ordination, and
transformation among individuals and institutions of
different specialized domains (Corsaro, 2018). In other
words, boundary objects are conduits to cross know-
ledge boundaries (Marheineke, 2016).

The following illustrates how the role of the BNZIC re-
searcher enabled reflection on prototypes as boundary
objects through the collaborative process:

BNZIC researcher: “Now that you've got some pro-
totypes or some targets that you're all agreed on,
that’s actually liberated everybody to...”

Additive-manufacturing scientist: “At least this,
now also when we have the meetings, you can ...
say, all right, you've made an ultra-light material —
what will you use it for? Up ‘till that point it was,
you make material and then look for a solution for
a problem that it could resolve. Whereas now it is,
okay - swimming fin, for example.”

In the above excerpt, while the term “boundary object”
(the swimming fin) is not mentioned by the BNZIC re-
searcher, the question allowed the scientist to reflect on
the positive shift from the frustration of the “open-
ended exploration” (Stappers, 2013) or the “suck it and
see” approach described by one scientist. Subsequent
to the above interview, the BNZIC researcher has intro-
duced the idea of the boundary object as a way for the
team to understand collectively some of the fuzzy
boundary interstices that may have led to their earlier
frustration. This concept has also allowed them to have
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a greater appreciation of why the design-led approach,
which initially was not well understood by either the
scientists or the designers has accelerated the science.
Design has helped integrate not only their collaborative
science but also created better empathy with industry
to the extent that:

“there is a real sense of excitement from industry
in terms of seeing quite tangible outcomes ... I
think they got an understanding of what it was all
about, and what was planned.” (Workshop facilit-
ator)

In the next section, we move from action research as
praxis to action research as critical orientation, and the
“spiral of steps” approach (Lewin, 1946) that has been
necessary to facilitate new thinking and new action.

Transforming Additive-Manufacturing En-
gagements through Critical Orientation

Action research as critical orientation involves taking a
critical stance regarding issues of social injustice and
draws on the works of diverse critical traditions (Had-
field, 2012; Johansson & Lindhult, 2008; Rowell et al.,
2017a). As such, it is emancipatory and calls for the re-
cognition of tensions and conflicting interests between
unbalanced power relations (Rowell et al., 2017a; Row-
ell et al., 2017b). Within the New Zealand context, un-
balanced power relations apply to the situation
between Maori and Pakeha (non-Maori, largely
European New Zealanders) because of New Zealand’s
colonial legacy. This history marginalized Maori life-
ways and, through the alienation of land as an econom-
ic resource, led to disproportionate levels of
socio-economic deprivation (Rewi & Ratima, 2018).
These processes continue to reproduce unequal power
relations between Pakeha and Maori (Smith, 2009), par-
ticularly as it relates to Maori science knowledge, or
matauranga. New Zealand’s Vision Matauranga (VM)
science policy, aims to “unlock the innovation potential
of Maori knowledge, resources and people to assist New
Zealanders to create a better future” (MoRST, 2007).
However, with few Maori scientists in R&D technical
areas such as additive manufacturing, Maori knowledge
and the accompanying human and relational capacity
to work with Maori communities and businesses is in-
hibited. Hence, the BNZIC researchers, one of whom is
Maori, adopted a critical orientation to analyze the hu-
man and relational capacities of the additive manufac-
turing team and to explore opportunities to implement
the VM policy in a way that addressed power imbal-
ances within the science.
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A critical perspective emphasizes that reality is subject-
ive and construed through power hierarchies (Lather,
2006) thus shaping human relations (Kincheloe &
McLaren, 2002). In this article, we adopt MacDonald
and co-authors’ (2002) critical positioning that some
groups in society are powerful, while others are power-
less or less powerful. Powerful groups have interest in
maintaining the power status quo. This can be seen in
the initial formation of the additive-manufacturing sci-
entists and in the early engagements with industry
where Maori were not represented, despite biomateri-
als derived from indigenous flora or fauna being of key
interest to Maori, who regard these as “taonga” or inher-
ently precious. Many tribal groups list such taonga with-
in their traditions and within legislation where tribes
have legal agreements or settlements with the govern-
ment.

While the leadership team was aware of the need to ad-
dress VM, the ability to enact this within the science it-
self or with industry-focused Maori relationships
proved challenging. Some team members viewed the
VM policy as the Government:

“... pushing their tokenism down the line and ex-
pecting us to do tokenistic things to solve prob-
lems that they’'ve identified. I think it’s a little bit
contrived. They’re trying to make it genuine, but
it’s still - the framework, in my opinion, is quite
tokenistic.”

Other team members rhetorically refrained from recog-
nizing or legitimizing VM as one of SfTT’s aspirations as
in the following:

“Sorry, when you say VM policy; whose [italics
added] policy?”

Action research as critical orientation requires bringing
into consciousness the reality of occupying powerful or
less-powerful positions, and finding fresh meanings for
a newly revealed reality (Freire, 1987). Disrupting no-
tions that VM is “tokenistic” or is someone else’s con-
cern - “whose policy?” involves struggle and
resistance that is often unconscious to the individual
(Johansson & Lindhult, 2008; Macdonald et al., 2002).
For the BNZIC team, the VM policy and how it is imple-
mented at the site of science production, is a border
that requires considerable interrogation if Maori know-
ledge and engagement for innovation are to be “genu-
ine”. This will require the powerful — in this, case
scientists — to “liberate” themselves from long-standing
power imbalances by assuming an active role with
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Maori via “dialogue” (Freire, 1987). This is more than
having a “token” relationship, as expressed above.
Rather, it is the practice of challenging and disputing
words and ideals expressed in spoken and written
words (Freire, 1987; McLaughlin & DeVoogd, 2004), in-
cluding understanding that language, as social practice,
is connected intrinsically with broader social and polit-
ical concerns (Freire & Macedo, 1995) as is expressed in
a policy like VM.

Such a “dialogical space” is a work in process for the sci-
entists. In the first instance, the team sought to intro-
duce Maori high school students to 3D technology, a
practice that might be seen as an educative activity that
maintains the power status quo (i.e., the more powerful
“bringing” technology to the less powerful). When
asked about the utility of this approach, the BNZIC
team assessed that it would not meet the team’s sci-
ence objective, thus this activity was not pursued.
However, within the team itself, some individuals could
see the transformative potential of Maori knowledge.
For example, one scientist described how waste from
Maori fisheries had the potential to become additive
manufacturing feedstock, and another posited that
Maori design concepts might offer potential novel
design pathways. These insights were relayed back to
the science leadership team to identify that there were
opportunities for further Maori innovation engage-
ment.

Being open to the VM dialogic space as a site of innova-
tion opportunity — Freire’s (1987) newly revealed reality
— has been activated through the broader SfTI capacity
development programme, with one scientist noting
that:

“... the workshops they conducted at University of
Auckland, particularly around Vision Matauranga
and all that; it was really helpful ... I had a better
idea of what it actually means. So, it is allowing
me to address these issues [engagement with VM]
in a better way than what I could have done be-
fore the whole thing started. So, it opened up a
better insight into the process.”

Another scientist confessed that:

“... maybe I rolled my eyes at [VM] about two
years ago ... I now really love sitting down with,
not just a Maori researcher, but sitting down with
somebody with a Maori perspective — around why
is this material so special to you — what is the signi-
ficance of this region — why are we concerned
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about this fish waste product, and not concerned
about the economy, but what does it mean to you
as a people?”

While these human capacity activities have been help-
ful to destabilize notions that Maori are powerless
bystanders in science endeavours, they have not trans-
formed the performance of the actual science itself, in
either its design or its participants. To achieve this out-
come requires stronger measures. As suggested by the
BNZIC team, Maori artists and technicians from a na-
tional Maori arts and crafts training school were invited
to the third industry workshop. Positioning the Maori
artists as equivalent to industry moves the artists from
the “token” to the “innovation” dialogic space. While a
useful step in that the discussions at the workshop in-
volved understanding the innovation potential of 3D
and 4D materials and objects for Maori, such a position-
ing still does not truly deal with the “power structures”
(Geib, 2017) of science itself. For this to occur, the BN-
ZIC Maori researcher has suggested that the additive-
manufacturing team step out of their laboratories and
engage in the Maori world. In other words, the dialogic
space is a literal space, where power relations are re-
versed. The traditional Maori meeting space, the marae,
is one where Maori language is spoken; where tikanga
(Maori norms) govern relationships; and where mataur-
anga, traditional and transformative Maori knowledge,
provides the underpinning framework for science in-
novation. The impact of such dialogue will be observed
as the science unfolds in the forthcoming years.

Conclusion

This article presents initial findings from an additive-
manufacturing case study, to show how action research
can elucidate the fuzzy but productive boundaries that
underpin science innovation processes. The article
aimed to address how action research — both as praxis
and as critical orientation — can help interdisciplinary
teams transform science innovation processes to con-
nect with end users, whether industry or Maori.

As the case study indicates, action research as praxis
has shown that upstream design-led approaches that
focus on the creation of empathy, ideation, and proto-
typing can accelerate knowledge transfer across science
disciplinary and science-industry boundaries. This un-
derstanding shows that incorporating design thinking
in upstream exploratory science has value — both in the
way that it creates relational empathy for end users but
also as a way to resolve technical issues by co-ordinat-
ing action around actual objects. As critical orientation,
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the action research approach has identified the need
for dialogic space to be opened up, requiring the literal
border crossing from the laboratory to the marae if is-
sues of power within the science system are to be recon-
figured to take advantage of Maori innovation
knowledge.

Findings from this research have both theoretical and
practical implications that are intended to be shared
and implemented not only with the additive manufac-
turing team but also across the broader SfTI challenge.
Additionally, we have shown the value of action re-
search in the innovation space within the context of the
broad aspirations of science challenges to address real-
world problems. Despite the messiness and tensions, it
is only through exploring and reflecting on such differ-
ing perspectives at the margins of disciplines and or-
ganizations that transformative change can be enacted.
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¢« Diversity: the art of thinking independently together. »

Malcolm Forbes (1919-1990)
Entrepreneur and publisher

Technology transfer projects increasingly consist of multiple, diverse organizations, with
each pursuing their own agenda as well as that of the overarching programme. In this art-
icle, we adopt a participatory action research methodology in order to explain and improve
the coordination of the autonomous innovation activities within an organizationally com-
plex project. The context of the research involved the transfer of rice production technology
from China to Mozambique. The action research identified four categories of boundary
within the project that were hindering performance: Intellectual/Land property rights; Pub-
lic/Private sector logics; Inside/Outside programme; and Collaboration/Competition
between programme actors. The process of co-inquiry with stakeholders enabled by the ac-
tion research allowed programme actors to reach an understanding of others, and it created
a new thinking space for mutual problem solving. By these means, the action research pro-
cess makes a resource of the differences between stakeholders rather than it being seen as a
barrier to be compromised through negotiation.

Introduction

Technology innovation management increasingly in-
volves working across multiple organizational borders
(West & Bogers, 2017). In addition, the types of organiz-
ation participating in technology transfer projects are
not limited to large, for-profit firms but also involves
SMEs (Brunswicker & Van de Vrande, 2014), universit-
ies (Perkmann & Walsh, 2007), and government agen-
cies (Chesbrough & DiMinin, 2014). However, a
consequence of such organizational complexity is the
need for projects to deliver against multiple perform-
ance criteria. The resulting models of technology trans-
fer (e.g., Bozeman et al., 2015) can themselves be so
complex and contingent that it becomes difficult to dis-
cern general implications for the management and or-
ganization of such projects. In this article, we adopt an
alternative approach to organizing technology transfer
in very complex contexts, and we advocate for the use
of participatory action research as a means of realizing
the diverse objectives of stakeholders while also yield-
ing academic insights.

Action research is designated participatory if it is associ-
ated with the emancipation or empowerment of parti-
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cipants (McTaggart, 1997; Whyte, 1991). The research
context of this article is that of agriculture innovation,
and this is a context in which participatory forms of ac-
tion research have become well established (Oreszczyn
et al., 2010). They started to be promoted in the 1980s
as an alternative over perceived limitations to techno-
logy transfer drawn from Rogers’ (1962) model of innov-
ation diffusion. At that time, agricultural professionals
had begun to realize the inappropriateness of diffusing
high-input technologies in diverse, risk-prone and vari-
able farming conditions (Rivera & Sulaiman, 2009). Par-
ticipatory research methods became viewed as the
types of research needed to empower farmers toward
active engagement in knowledge co-creation to solve
problems. The underlying assumption was that farmers
had considerable relevant and contextual knowledge al-
though their capacity to use and improve such know-
ledge could be strengthened (Rivera & Sulaiman, 2009).

Our article reports on a complex context of technology
innovation management of significant contemporary
importance. The development aid between an econom-
ically advanced nation and an emerging nation often
includes technology transfer, and it is under-re-
searched in the management literature. Specifically, we
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examine the case of the transfer of rice production tech-
nology between China and Mozambique: the Baixo
Limpopo Irrigation Scheme, one of largest technology
transfer projects in Africa (Chuanhong et al., 2015). The
majority of the research on China-Africa technology
transfer has treated China as the dominant driving
force in China-Africa relations such that Africans are
simply reduced to passive actors (Dollar, 2016). A fur-
ther limitation of current research is the excessive focus
on the nation state with relatively little consideration
for micro-level mechanisms of collaboration at the pro-
ject-implementation level (Chuanhong et al.,, 2015).
The research described in this article operates at the or-
ganizational level and documents the application of a
participatory action research methodology to enable
the coordination of the autonomous activities of the
project’s different stakeholders. The combination of an
action research methodology and a rich data set allows
us to explore a range of border issues within a techno-
logy transfer project. Rather than framing such borders
as something to be broken down, we argue that the very
diversity that creates the borders in the first place can
be mobilized (through a participatory action research
process) to enable project actors to generate insights
that lead to the creation of organizational solutions.

Research Issue

The decision to initiate a technology transfer pro-
gramme was taken at the level of national economic
policy, and it follows decades of economic develop-
ment collaboration between China and Mozambique.
This article is concerned with the organizational level is-
sues of implementing this multi-stakeholder pro-
gramme. In the early months of the programme, it was
evident that multiple identities, interests, and expecta-
tions were hindering efforts to co-ordinate the activities
of different stakeholders. In this section, we present an
account of the programme complexity underpinning
this issue by describing the programme context and
drawing upon research literature relevant to this con-
text. The objective of the participatory action research
project is then understood as providing a more thor-
ough understanding of the programme complexity and
developing solutions to coordinate the technology
transfer activities of autonomous stakeholders.

Research context

The context of this research is one of the most signific-
ant contemporary Chinese agricultural investments in
Africa and involves the transfer of rice farming techno-
logies from China to Mozambique (Chuanhong et al.,
2015). These technologies range from high-tech (e.g.,
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new seed varieties) to low-tech (e.g., irrigation and pre-
germination) and involve the adoption of new (innovat-
ive in context) work practices (e.g., soil paddling). The
efficacy of new agricultural practices and the viability of
new seed varieties in the Mozambique bio-physical en-
vironment had previously been tested in demonstrator
projects at the level of “friendship farms”. The techno-
logy transfer programme that we report on in this art-
icle was concerned with a step-change scale-up in
operations that involved an investment of $250 million
USD and that employed 2,000 local workers in addition
to 700 Chinese workers. The programme was coordin-
ated by a Mozambique Government agency (hereafter
RBL) under a platform of cooperation with Wanbao, a
private agricultural enterprise from Hubei province
(China). The Chairman of RBL is a co-author (AU) of
this article and facilitated the participatory action re-
search group.

The complexity of this technology innovation context is
evident not only in the variety of technology types but
also in the diverse array of autonomous participants
(government and local public agencies, local and inter-
national farmers, NGOs, banks, and private firms), their
different national cultures and different agenda. We
suggest that this context is representative of contempor-
ary knowledge transfer where diverse and large num-
bers of different stakeholders are involved. Seeking to
address what we know already about organizing tech-
nology transfer in such contexts, we examined the liter-
ature related to agricultural technology adoption,
cross-cultural relations, and inter-organizational collab-
orations.

Literature review

Agricultural innovation scholars (Li et al., 2014; Rogers,
1962; Rogers & Shoemaker, 1971) have approached
technology transfer in terms of the processual relation-
ship between technology source and technology recipi-
ent. Consistent with this view, Rogers (1962) advanced
a model of the technology transfer as a diffusion of in-
novation whereby practices or ideas considered new
originate in research or science and are then applied to
the production process, after which they are diffused
(by imitation or through active technology transfer) to
the consumers (recipients) if economically successful.
Difficulties for effective transfer may happen because
much of the expertise is tacit in nature. This tacit di-
mension reflects the fact that part of knowledge associ-
ated with technologies is embedded in processes and
behaviours of people (Polanyi, 1966): it is accumulated
through practical skills or experiences, and it is there-
fore difficult to formalize and share with others. The
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challenge of technology transfer may be heightened be-
cause stakeholders have different national cultures.

Culture has been conceptualized as “the collective pro-
gramming of the mind which distinguishes one group
or category of people from another” (Hofstede, 1993),
in a way that cultural distance has a strong implication
on the nature of transacting patterns between the
people involved. Hofstede (1980) has mapped national
cultures onto a multi-dimensional framework showing
how difference in cultural orientations among people
lead to misinterpretations during interaction. People
improve their communication with one another by de-
veloping their intercultural competence (Lloyd & Har-
tel, 2010). This allows them to evaluate more accurately
how their own behaviour is affecting cross-cultural col-
laboration. The negotiation of interpretive differences
may be mediated through the activity of translation
(Kellogg et al., 2006) and through learning about the dif-
ferences (Carlile, 2002).

The inter-organizational collaboration literature delin-
eates the forces driving collaboration among autonom-
ous organizational stakeholders. This raises challenges
from the fact that each stakeholder must comply with
its own agenda, while at the same time committing to-
wards a shared programme purpose. Since neither hier-
archy structure of authority nor market exchange
enforcements are applicable in such a context (Powell,
1990), the stakeholders are driven into engagement by
their high stake and interdependence and the desire to
realize mutual gains (Thomson & Perry, 2006). In order
for these to be realized, trust among project stakehold-
ers is needed.

The three threads of literature examined in this section
explain the ways in which the management task faced
by stakeholders in this context is complex. However,
this very complexity prevents a simple application of lit-
erature models and frameworks. We argue that a parti-
cipatory action research methodology is necessary in
such circumstances, not only (as discussed above) to
empower all stakeholders and unlock their tacit know-
ledge, but also to mobilize ideas from the literature. In
this manner, these literatures did not provide a strong
framing of the research, but rather constituted one
guide during the discussions in the participatory action
research sessions. The literature became, in effect, but
one “voice” within the participatory action research
process. In summary, an exploratory research question
was posed to guide our empirical work: how can the co-
ordination of interdependent activities be achieved in
technology transfer programmes consisting of multiple
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stakeholders? Participatory action research, with its
commitment to collaboration between stakeholders in
pursuit of both scientific insight and practical impact, is
particularly suited to addressing this question.

Methodology

Participatory action research was adopted in order to
give voice to otherwise marginalized perspectives and
because it operates by purposefully encouraging
people with diverging ideas and mindsets to work to-
gether. Adopting participatory action research as a re-
search methodology is to recognize that a collective
agency resides within such projects. Notwithstanding
the pedigree of the participatory action research meth-
odology within agricultural innovation settings, the de-
cision to adopt the method was taken by AU (co-author
and Chairman of RBL) following his own observations
of breakdown in the coordination of autonomous pro-
gramme activities. This very decision by a senior man-
ager risks being problematical in relation to the
emancipatory philosophy of participatory action re-
search. Therefore, the research design incorporated a
“pre-participatory action research” stage that sought to
elicit a wide range of viewpoints on the organizational
challenges within the programme, and to test interest
in a participatory action research project. Thus, Stage 1
of the research design involved semi-structured inter-
views with representatives of all programme’s stake-
holders (17 interviews). These interviews revolved
around participants’ experience of working with other
organizations in the programme and their contribution
to the programme’s aims. Each participant was ap-
proached on the basis that they had been involved in
the project for at least one year. The interviews incor-
porated a conversation about the idea of forming a
group of all stakeholders in order to collectively exam-
ine the findings from the interviews, and they engaged
in a process of identifying, implementing, and evaluat-
ing actions to improve the organizational arrangements
within the programme (i.e., a participatory action re-
search project). This proposal met with unanimous in-
terest and the second stage of the research design was
pursued.

Stage 2 involved convening a participatory action re-
search group constituted of representatives of major
stakeholders (Table 1). The participatory action re-
search group discussions were facilitated by AU using
the Torbert and Associates action inquiry process
(2004). This process seeks to combine inquiry with ad-
vocacy by placing in a public forum specific sugges-
tions, inferences, and assumptions in order to subject
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them to critique and testing. At the first meeting, AU
presented his thematic analysis of the Stage 1 interview
data. In this manner, the findings of Stage 1 became a
resource for the group in their first cycle of action and
reflection. Subsequent cycles worked through the pro-
duction of an action plan to improve the management
of the programme, its implementation, and its evalu-
ation. Data were collected during these action-related
phases of the research in the form of workshop notes,
programme documents, audio-taped observations,
AU’s research journal, and field notes.

Research Findings

Stage 1: Constructing the issue

In keeping with the methodological commitment not to
impose possible solutions that originated external to the
programme, the first stage of the research design sought
to engage all stakeholders in the definition of the organ-
izational issue to be addressed. The literature review
was useful in guiding the search for data. However, care
was taken to ensure the questioning remained open-
ended and did not constrain discussion to categories
from the innovation literature. A thematic analysis
(Gioia et al., 2013) was conducted with the aim of articu-
lating a grounded theory of the technology innovation

Table 1. List of participatory action research participants

management process operating in the programme.
This was summarized into three broad phases of initial
conditions, stakeholder engagement mechanisms, and
desired conditions.

Regarding initial conditions, interviewees agreed that
the key programme inputs were Chinese rice-farming
technology and practices, along with the bio-physical
factors of the programme’s location. As the new techno-
logy was mobilized in this setting the initial challenges
included the set-up and technology demonstration.
The change in bio-physical context from that of China
and the earlier “friendship farms” necessitated both
the modification of agricultural practices and the cre-
ation of new policy instruments (e.g., in relation to land
allocation).

The operation of the programme involved partners in-
teracting with each other in multiple ways. The inter-
views afforded a rich picture of innovation activities as
stakeholders pursued their own agendas in collabora-
tion with programme partners. Three sub-themes of
mechanism emerged from the analysis: the varied mo-
tivations for joining the programme; partnership for-
ums and meetings; and integrating the work of
different groups in order to adapt the technology to

Organization Role in the Programme

Position of the Participant

RBL (government agency responsible for coordinating programme)

o Chief Executive (and co-author AU)

Farmers

¢ 5local farmers
* President of Farming Association
* Young graduate farmer

Chinese Investment Company

¢ Local manager
¢ Technical staff

Mozambique Government Agencies

e District commissioner
¢ District director of economic activities

Local NGO - Women Development Fund (FDM)

* Local manager

Private financial services provider

* Local manager

Local government agency responsible over media broadcasting

e Local coordinator

Local NGO for community mobilization and advocacy over land-related issues

* Local manager

Local private agricultural firm providing land preparation services

¢ Local manager

timreview.ca

20



Technology Innovation Management Review

April 2019 (Volume 9, Issue 4)

Using Action Research to Organize Technology Transfer in Complex Innovation
Contexts Armando Machevo Ussivane and Paul Ellwood

local conditions. In addition to detailing these engage-
ment mechanisms, interviewees spoke of the problems
that had emerged. For example, one of the research par-
ticipants we interviewed said about his work relation-
ship with the Chinese partners, “My work with the
Chinese has become transaction-based and is not co-
operation anymore... I have to pay money to receive full
package of services from the Chinese.” His words exem-
plify how most farmers in the programme viewed their
engagement with the Chinese in the programme.
However, they also show a lack of alignment with the
programme obligations of the Mozambique/China part-
nership agreement reached at a political level. Finally,
in speaking about their hopes for the project, the inter-
viewees made evident the different organizational agen-
das that were running in parallel, and that needed
integration. The interviews validated the objective of
the research: to improve the coordination (integration
of interdependent activities) between the programme’s
stakeholders. The experiences captured through the in-
terviews, and their processual ordering following them-
atic analysis, provided a rich picture of how technology
transfer was being organized within the programme. It
constituted a comprehensive resource with which to
initiate the participatory action research stage of the re-
search design.

Stage 2: Participatory action research sessions

The rich processual picture generated from the inter-
views was used to stimulate discussion in the participat-
ory action research group sessions. Using this forum
empowered participants toward active engagement in
the creation of an agenda for social change. Experiences
and stories from the programme were shared and ex-
amined for common themes. The tensions and conflicts
within the programme could be understood in relation
to “boundaries”, which highlighted differences in mean-
ings, behaviours, attitudes, or values. These boundaries
are presented in Table 2 and are explained in the follow-
ing sub-sections.

Property rights boundary (intellectual vs land)

A conflict emerged concerning land use within the geo-
graphical area of the programme. This was manifest as
demands from the local community that they be gran-
ted access to the programme’s developed land as a form
of compensation after their grazing land had suffered re-
duction as a consequence of the programme. Under
Mozambican land law, the State retains ownership of all
land (and so could allocate land for the programme)
and yet the rights and participation of local communit-
ies in land tenure (customary land use rights by fact of
occupation) are stronger. Granting such access meant

Table 2. Summary of tensions at different boundaries within the technology transfer programme

Boundary Nature of Organizational Tension

Intellectual - Land

(property rights)  versus —

Return on investment for the provision of intellectual property

Return from exercise of traditional land rights

Public - Private
new technologies and practices,

= versus —

Long-term aim of public policy to improve performance of rice farming through the introduction of

Short-term aim of private firms to survive by optimizing business operations

Inside — Outside

Obligation to work only with and through those partners identified with the programme

rogramme
(prog ) — versus —

Freedom to work with any organization offering suitable services or products
Collaboration — Chinese actors as collaborators supporting Mozambicans through active development aid
Competition

— versus —

Chinese actors as competitors to Mozambican farmers and businesses
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the local people being trained in the new rice-growing
practices. However, there was a high likelihood of pro-
duction losses during the training period, which repres-
ented a risk to private investors in the new technology.

This new understanding — a shift from a comparison of
loss and subsequent compensation into an understand-
ing of the challenge as one of de-risking losses for both
investors and community - translated into social
change. There was a change in attitude from stakehold-
ers as evidenced by an agreement between RBL and a
Chinese private investor to co-finance costs for training
of local farmers. In addition, an assurance was given
that large farming plots in developed areas were gradu-
ally allocated to local farmers after they were rigorously
selected and had successfully completed training in a
small size of plot.

Tensions between public policy and private business
Stakeholders diverged in their views regarding the on-
going policy agenda, which encourages optimization of
land use through growing of rice twice a year. It had be-
come costly researching adaptable new varieties of rice
seeds to achieve this goal, within a programme that was
experiencing operational difficulties and struggled to
survive. Discussions in the participatory action re-
search sessions revolved around whether the pro-
gramme, rather than pursue agricultural research goals
with a long-term reward horizon, should rather limit its
focus to more short concerns of the farmers (e.g., im-
proving the management of irrigation infrastructure).
As a Chinese investor explained: “...the project cannot
survive and help farmers if it does not make money...
there is need to divide the risks between partners and
to do profitable operations now...”. By realizing the
need for change in the research agenda, the Chinese in-
vestor and RBL were able to establish a research unit
that helped to address the immediate and practical
problems in the programme.

Tensions between participants inside the programme
and agricultural firms outside it

Local farmers argued for the right to use alternative ser-
vice providers (to the Chinese) and to purchase cheaper
fertilizer in local markets. In this way, they were want-
ing to make use of their own local knowledge. And yet,
the overarching (China-Mozambique) partnership
agreement that helped to secure land, financing, and
government support also implied obligations between
farmers and Chinese technology providers. A local
farmer in the meeting talked about the need to improve
the selling of rice production: “...the project needs to
change from the current scheme in which we sell all our
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rice to the Chinese.” A second local farmer explained in
the following terms, “Part of our technology can be used
within the Chinese technology, ...the fertilizers we use
in the programme should be the ones we are already
used to. This would reduce our dependence.” The ten-
sions between national and local interests were also
evident here, with the farmers wanting to break the
rules of the business model to optimize their income.
The path creative (and emergent) nature of the techno-
logy innovation were evident through this research as
local farmers and Chinese modified and adapted some
of their existing knowledge to suit the context of the pro-
gramme.

Tensions between partner in aid and private investor
(collaborator or competitor)

From the earliest days of Mozambique’s independence
from Portuguese colonial rule, China had been viewed
as a strategic partner for economic development. The
programme itself was a product of three decades of
China—-Mozambique collaboration, and yet the very
complexity of the programme created role conflict. In
one of the participatory action research sessions, a tech-
nician from the Chinese investment company explained
that, following the construction of the irrigation system,
they had allocated developed farms to four Chinese
State farms that also were provided with the responsibil-
ity to provide farming services and technical assistance
to local farmers. These Chinese teams owned and had
full control of most of the machinery and equipment for
rice farming. The investment company retained re-
sponsibility for buying the farmers’ rice production and
the control of the rice processing facilities. Reacting to
this information, a manager from a local farm holding
company said of the Chinese business model, “These
Chinese teams are also farmers doing business... they
could never transfer the technology successfully to the
local farmers”. The social actions and empowerment fol-
lowing these participatory action research discussions
were realized as the Chinese investor, Chinese teams,
and RBL were recommended by the participatory action
research group to undertake segregation of their roles:
the role of knowledge transfer was separated from that
of service provider and farmers’ buyer.

Discussion

Through this research, we sought to answer the ques-
tion: how can the coordination of interdependent activ-
ities be achieved in technology transfer programmes
consisting of multiple stakeholders? The discussion con-
siders the way in which the participatory action re-
search process contributed to and influenced the
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performance in this technology transfer programme.
We argue that adopting this methodology allowed parti-
cipants not only to identify different categories of bor-
der and their associated tensions, but also to use this
knowledge to initiate new organizational solutions. The
mechanisms behind this research process are not con-
cerned with dissolving boundaries between groups, but
rather enabling ways of working across those boundar-
ies. This research is therefore germane to the idea ex-
plored in this special issue concerning the benefits of
action research for breaking down borders, broadening
participation, and increase the relevance of innovation
management research. We suggest that combining par-
ticipatory action research with the boundary and trans-
lation focus represents a methodological contribution
in inquiring into technology transfer/translation and in
dealing with it to reach practical effects in diverse,
changing, and complex organizational settings. Unlike
conventional social science research, whose desire is to
describe, understand, and explain the world (Coghlan,
2011), participatory action research changes the world.
We suggest that methodologies without action inquiry
at their core would not have worked since they do not
change people’s views, nor empower them. In this sec-
tion, we discuss how participatory action research con-
tributed to achieving research findings and enabled
subsequent impacts by reflecting upon the following
four themes: diversity of participants, need to deliver
practical benefits and people empowerment, path cre-
ative nature of contemporary technology innovation,
and complexity in the programme.

The wide diversity of stakeholders was made manifest
through the participatory action research process
through the different types of contribution that parti-
cipants brought to the participatory action research ses-
sions. The Chinese investors and farmers contributed
their experience in technology diffusion and cross-cul-
tural interaction in the programme; the agricultural ser-
vice firm and financing service provider shared their
expertise in organizing supply chains. Helping to sur-
face and translate (Kellogg et al., 2006) the community
perspectives was one role played by a few organiza-
tions, namely the local non-governmental organization
for land rights, a local government broadcasting
agency, Mozambique government agencies, and a local
women development fund. Every stakeholder in the
programme was autonomous, pursuing its own mis-
sion, while also committing towards a shared pro-
gramme purpose. The participatory action research
methodology brought an inquiry orientation to the par-
ticipants. Despite the appearance of large differences in
knowledge, financial capacity, and political resources,
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the participatory action research process still allowed
participants to work together.

The practical benefits of participatory action research
are manifest in the way in which participant discus-
sions were being translated into social actions and
people empowerment. Adopting a forum and set of re-
flection routines that gives voice to all participants’ ex-
perience makes possible the creation of an agenda for
social change and people empowerment. Participation
in such an (action research) forum motivates parti-
cipants to seek new explanations in light of current dis-
satisfactions. And, introducing different perspectives
as an aid to inquiry (rather than a negotiation position)
enables problem solving and leads to the formation of
collective judgements. The participatory action re-
search process helped participants to clarify the issues
and challenges facing them, created awareness of the
need for action, focused attention on specific areas of
concern, identified resources and strategies for
change, and helped to assess the impact of those
strategies. By means of increasing participants’ control
over their own situations, an emancipatory outcome
was realized: local communities (via farmers’ contribu-
tions to the participatory action research forums) were
not simply the recipients of aid but were able to con-
tribute to the way in which the programme was en-
acted.

That social actions and empowerment were realized is
illustrated in the way in which the conflict between
land and intellectual property rights was resolved
through the participatory action research process. The
case for expecting returns on these different categories
of property rights was judged reasonable once the own-
ers of those rights had a forum to explain their dissatis-
factions. This led to the challenge at hand being
re-framed as a matter of de-risking both losses, rather
than comparison of loss and subsequent compensa-
tion. This, in turn, enabled the identification and test-
ing of de-risking actions. The end result saw the RBL
and Chinese private investor reach agreement in two
areas: i) co-financing costs for training of local farmers
and ii) assuring that large farming plots in developed
areas were gradually allocated to local farmers after
they were rigorously selected and had successfully
completed training in a small size of plot.

Following a participatory action research methodology
is consistent with the path creative nature of contem-
porary technology innovation. Garud, Kumaraswamy,
and Karnge (2010) argue that the path creative nature
of such innovation is founded upon a notion of agency
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that is distributed and emergent through relational
processes between diverse stakeholders. Contempor-
ary technology innovation is characterized as working
across boundaries (e.g., West & Bogers, 2017), and it is
subject not only to the absence of a common syntax
and interpretive differences that result from stakehold-
ers’ different national cultures, but also to depend-
ences between actors (Carlile, 2004). Actors’
dependences in this programme were made evident
through the discussions and experimentation within
the participatory action research methodology as local
farmers and Chinese actors modified and adapted
some of their existing knowledge to the new context.

As the study’s findings illustrate, action research suc-
ceeds when working across borders, because it sur-
faces differences and makes a resource of them, rather
than hardening the differences into a barrier to be
knocked down. Consistent with Bartel and Garud’s
(2009) theory of innovation narratives, this sharing and
exploring of experiences shows that knowledge does
not simply diffuse (cf. Rogers, 2003), but rather there is
an active process of continuous translation wherein
current knowledge (localized, embedded, and invested
in practice) is transformed through application to a giv-
en context. This process was judged effective to the ex-
tent that the participatory action research sessions
were continued within the technology transfer pro-
gramme after the formal research study had finished.

The complexity of the whole programme evident
throughout this discussion means that the adoption of
a systemic methodology like participatory action re-
search is preferred if the research objective is more
than simply introducing a new technology. There was
not only technology change in the programme but
also: changes in user practices and institutional struc-
tures; the introduction of complementary technology;
the design of new supply chains; and the construction
of modern agricultural infrastructures. Challenges in
such a system emerge as a result of multiple causes
and effects that interact over time (Coghlan & Bran-
nick, 2010). The participatory action research method-
ology provided a perspective on understanding how
the programme was held together by patterns of action
and reaction, relationships between actors, different
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meanings they constructed and their hidden assump-
tions, and how all these changed over time. In realizing
research impacts, then, participatory action research
also considered interventions that enabled changes in
these patterns, where required.

Conclusion

The starting premise for this article was that the in-
creasing stakeholder diversity within contemporary
technology transfer projects necessitated new ap-
proaches to both researching those projects, as well as
realizing diverse practical impacts. We adopted a parti-
cipatory action research methodology within an organ-
izationally complex technology transfer project in
order to explain and improve the coordination of the
autonomous activities of the project’s varied stakehold-
ers. The action research surfaced four categories of or-
ganizational boundary within the project that were
hindering performance. These boundaries between
groups could be explained in terms of differences in the
institutional logics and tacit knowledge that constitute
the agendas of different stakeholders. That these agen-
das were highly invested in the practices of stakehold-
ers explains the observed difficulties in coordinating
dependent innovation activities. The process of co-in-
quiry with stakeholders that action research enabled al-
lowed programme actors to reach an understanding of
others, and it created a new thinking space for mutual
problem solving. By these means, the action research
process mobilized the differences between stakehold-
ers as a resource for problem solving, rather than it be-
ing seen as a barrier to be compromised through
negotiation.

Finally, the positioning (cf. Herr & Anderson, 2005) of
co-author AU as contributing both outside the project
(as a scholar) and inside (as a practitioner) merits fur-
ther research in other technology management con-
texts. In this study of exploring boundaries, then having
a facilitator who themselves operated at the border
between the scholarly (being an expert with the theoret-
ical background to the study and methodology) and the
practitioner (being knowledgeable about the techno-
logy domain) brought another beneficial source of di-
versity for realizing the research objectives.
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“ The ability to perform innovation is dependent upon the way ¢

)

in which the relevant actors are organized. This becomes of
particular importance when emphasis is on experience-
based innovation, on the ability of the wider social context to
support innovation, and on the need to create innovation
that can meet the demand for social responsibility.

Bjorn Gustavsen (1938-2018)

In “Social Innovation and Action Research” (2012)

This study explores whether social innovation may serve as a bridge between participatory
policy trends and research traditions when striving for improved societal relevance and im-
pact of research and innovation (R&I). Despite their shared aim of relevance and impact
through civic involvement, European R&I policies and participatory action research ap-
proaches seldom refer to each other or harness each other’s resources. The study advances
the knowledge regarding how the participatory elements in the policies and research ap-
proaches relate through a participatory case study of a joint R&I process to develop a model
for social innovation support in Sweden. The case study helps distinguish potential synergies
between various degrees of involvement advocated in the policies and research approaches,
as well as between the reliance on trending policy concepts vs. scientific notions of validity.
Social innovation is perceived as a potential bridge between these elements, as it draws upon
participatory academic traditions, while simultaneously tapping into current policy trends of

co-creation, in the development of new approaches and solutions to societal challenges.

Introduction

Improved societal relevance and societal impact are in-
creasingly called for in European Union (EU) policies on
research and innovation (R&I) (European Union, 2014,
2016, 2017; Grimm et al., 2013). This is because R&l is
seen as a key to tackling societal challenges and fulfilling
the global goals of sustainable development in the 2030
Agenda (European Union, 2017). The EU policies argue
that the fulfillment of such societal expectations on R&I
requires cross-disciplinary, cross-sectorial, cross-institu-
tional, and cross-border collaboration. Further, the EU
policies contend that dialogue and active cooperation
between science and society help achieve socially re-
sponsible R&I policies and processes that are also more
relevant to citizens (European Union, 2014). Con-
sequently, the EU policies advocate for co-creative ap-
proaches where researchers and societal stakeholders
jointly develop new knowledge and solutions in various
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formats (European Union, 2017; Science Europe, 2017).
In parallel to these policy trends, participatory action re-
search has a long tradition of elaborating and validating
methods, criteria, and ethics for joint knowledge pro-
duction, with the dual aim of scientific and societal rel-
evance and progress (Aagaard Nielsen & Svensson, 2006;
Foote Whyte, 1991; Gunnarsson et al., 2015; Reason &
Bradbury, 2008). By involving societal stakeholders — es-
pecially those being underprivileged in matters related
to their lives and futures — in the whole research process
from initiation to implementation, participatory action
research aspires equal participation, empowerment,
and emancipation.

Despite their shared aspirations of improved societal rel-
evance and impact through science-society collabora-
tion, the EU policy trends and the participatory action
research approaches seldom refer to each other or har-
ness each other’s resources, in terms of methods,
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strategies, legitimacy, etc. This raises questions of po-
tential, underexploited synergies between the public le-
gitimacy of the policy trends and the scientific
legitimacy of the academic traditions that could im-
prove their relevance and impact. The main aim of this
study is thus to advance the knowledge regarding how
the participatory elements in EU policies and particip-
atory action research approaches relate in regard to
how societal relevance and impact are achieved and en-
sured. A participatory case study helps distinguish this
relation, focusing a joint process for developing a guid-
ing model for social innovation support, involving
Swedish innovation researchers, innovation promoters,
and other innovation experts. As we will discuss in the
article, the case’s focus on social innovation reveals a
potential bridge between policies and research by em-
powering stakeholders to foster new approaches and
solutions to societal challenges (Anheier et al., 2019;
Franz et al., 2012; Howaldt et al., 2018; Moulaert et al.,
2013; Nicholls et al., 2015).

Participatory Policy Trends and Academic
Traditions

In this section, the main participatory elements in the
EU policy trends and the participatory action research
approach are outlined, alongside an introduction to so-
cial innovation, as a springboard for the subsequent
empirical analysis of how they relate in regard to societ-
al relevance and impact.

Co-creation in European policies

Calls for improved societal relevance and societal im-
pact in European R&I policies recurrently refer to policy
concepts such as open science, open innovation, sci-
ence with and for society (SwafS), and responsible re-
search and innovation (RRI) (European Union, 2014,
2016, 2017; Science Europe, 2017; The Knowledge Coali-
tion, 2016). Open science aspires toward more “reli-
able, efficient, and responsive” science, by making the
scientific processes more open, inclusive, and interdis-
ciplinary, with open access to both data and publica-
tions as well as collaborative interaction with societal
stakeholders (European Union, 2016). Open innovation
aspires toward new social and technological solutions
to societal and industrial challenges through user in-
volvement and cross-industrial/sectoral collaboration
(European Union, 2016). Science with and for society
envisions responsible and societally relevant research
and innovation through dialogue and active coopera-
tion between science and society (European Union,
2014). In order to “better align both the process and its
outcomes with the values, needs and expectations of
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European society”, responsible research and innovation
advocates for the practical involvement of society, in-
creased public access to scientific results, and consider-
ations of ethical dimensions (European Union, 2014).

The policy concepts prescribe societal involvement in
R&I processes, turning society into “a living laboratory
for innovative solutions to the many challenges we face
in Europe — be they economic, environmental or social”
(European Union, 2017). In EU policies, these solutions
are frequently referred to in terms of social innovation,
defined as new ways to tackle the major societal chal-
lenges and of meeting social needs that are not ad-
equately met by the market or the public sector
(European Union, 2010, 2014, 2017; The Knowledge Co-
alition, 2016). The societal involvement in the develop-
ment of such solutions will allow “all societal actors
(researchers, citizens, policy makers, business, third sec-
tor organisations etc.) to work together during the
whole research and innovation process” (European Uni-
on, 2014). The civil society — individual citizens and non-
profit organizations - is singled out as especially import-
ant to involve, allowing citizens to be producers of new
insights and solutions, to create a demand for innovat-
ive results, and to have a say in what research and in-
novations that should be prioritized (European Union,
2016).

Four approaches to citizen involvement are delineated
in the policy discourse: co-operation, collaboration, co-
production, and co-design (Science Europe, 2017). Co-
operation implies the lowest degree of involvement,
where citizens passively give researchers access to data
collection through their phones, computers, or other
devices. Collaboration implies a more active contribu-
tion, where citizens assist in the collection of data de-
manded by researchers, for example through
observations of flora, fauna, pollution, etc. Co-produc-
tion allows citizen participation not only in the data col-
lection but also in the analysis of the collected data.
Co-design entails the most comprehensive involve-
ment, allowing citizens to actively contribute to the
agenda-setting, funding, design, implementation, and
evaluation of R&I projects, programs, and policies. Co-
design thus involves citizens in all R&I phases, from the
selection of topics and challenges to address, to the
planning and implementation of data collection and
ideation, and further to the analysis, dissemination, and
implementation of the results (European Union, 2016).

Various methods for citizen involvement are prescribed
in relation to the mentioned policy concepts (European
Union, 2014, 2016, 2017; Science Europe, 2017). A digital
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“RRI Toolkit” (iri-tools.eu) provides over 100 methods for
public engagement, including frameworks, science
communication, joint reflection, multi-stakeholder dia-
logues, co-creative workshops, university—society part-
nerships, etc. Interactive exhibitions, digital and
physical knowledge-sharing platforms, science cafés,
and future workshops are also promoted (European
Union, 2014). Laboratories represent a recurring format
where researchers and societal stakeholders jointly ex-
plore and address scientifically and societally relevant
topics in temporary or permanent settings (European
Union, 2017; The Knowledge Coalition, 2016). One ex-
ample is “innovation laboratories of change”, where
new ideas and concepts are piloted by all kinds of soci-
etal stakeholders, but especially “new actors of innova-
tion and change” (European Union, 2017). Other
examples are citizen labs and citizen observatories,
where citizens help capture, evaluate, and communic-
ate data in physical settings (European Union, 2016).
Living labs, science shops, and open innovation plat-
forms are other promoted formats where citizens, com-
panies, public authorities, students, and researchers
jointly generate new insights and innovations
(European Union, 2014, 2016; The Knowledge Coali-
tion, 2016). In relation to social innovation, living labs
are perceived to both “contribute to social innovation
and themselves represent a form of social innovation”
(The Knowledge Coalition, 2016).

Participatory action research

Participatory action research aspires to the joint devel-
opment of new insights and solutions by researchers
and societal stakeholders, where academic and societal
perspectives, relevance, and progress are aligned
(Aagaard Nielsen & Svensson, 2006; Foote Whyte, 1991;
Gunnarsson et al., 2015; Reason & Bradbury, 2008). Par-
ticipatory action research provides participatory meth-
odologies and arenas for “high-grade collaboration”
with joint planning and execution of the whole research
process — from problem formulation to research design,
data collection, data analysis, result dissemination, and
result implementation (Aagaard Nielsen & Svensson,
2006; Foote Whyte, 1991). It sets out to challenge the tra-
ditional expert-novice and observer—observed relation-
ships between researchers and societal stakeholders by
acknowledging the expertise and competences of both
groups and enhancing equal participation in the devel-
opment process (Aagaard Nielsen & Svensson, 2006;
Gunnarsson et al., 2015; Reason & Bradbury, 2008). Em-
powerment and emancipation are thus crucial aspira-
tions in participatory action research, especially in
relation to underprivileged stakeholders in matters re-
lated to their lives and futures (Foote Whyte, 1991).
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The wider area of action research, of which participat-
ory action research is a part, has been described as “an
orientation to (scientific) inquiry that seeks to create
participative communities of inquiry in which qualities
of engagement, curiosity and question are brought to
bear on significant practical issues” (Reason & Brad-
bury, 2008). Its democratic agenda sets out “not only to
achieve specific social improvements and reforms, but
a more profound need to transform political culture,
generally in society and specifically within science and
research institutions and practices” (Gunnarsson et al.,
2015). Action research is generally traced back to the
American social psychologist Kurt Lewin, who in the
late 1930s and onwards involved minority groups in so-
cial science knowledge production to counter exploita-
tion and colonialism (Adelman, 1993). It has thereafter
been further developed in various streams throughout
the world - for example through participatory action re-
search, pragmatic action research, emancipatory action
research, community action research, etc. — with recur-
rent references to additional scholars such as John
Dewey, Paulo Freire, and William Foote Whyte
(Aagaard Nielsen & Svensson, 2006; Gunnarsson et al.,
2015; Reason & Bradbury, 2008).

In order to specify the relationship between action re-
search and participatory action research, a distinction
can be made between doing research “on”, “for”, and
“with” societal stakeholders (Aagaard Nielsen & Svens-
son, 2006; Gunnarsson et al., 2015). Research “on” im-
plies a clear distinction between scientific and practical
knowledge production, where the researcher acts as an
expert observer, mainly aspiring for scientifically useful
results. Action research — and subsequently participat-
ory action research — were developed as a reaction to
this approach, introducing research “for” and “with”
that challenge the scientific—practical distinction, ex-
pert-novice relation and scope of beneficiaries. Re-
search “for” — encompassed by action research -
implies a blurred distinction between scientific and
practical knowledge production, where the researcher
still acts as an expert observer, but with a pronounced
agenda to contribute to practical benefit for a particular
group of people. Research “with” - encompassed by
both action research and participatory action research
— interweaves scientific and practical knowledge pro-
duction by actively involving both researchers and
stakeholders in the generation of scientifically and prac-
tically useful results.

Sharing an agenda of empowerment and emancipation
among underprivileged stakeholders through joint de-
velopment of new approaches and solutions to societal
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challenges, social innovation is considered relevant for
action research and participatory action research by an
increasing number of scholars (e.g., Andersen & Bil-
feldt, 2017; Estensoro, 2015; Gustavsen, 2012; Mazigo,
2017; Yang & Sung, 2016). Methods for practicing parti-
cipatory action research include, for example, em-
powering dialogues, dialogue seminars/conferences,
future creating workshops, and research circles
(Aagaard Nielsen & Svensson, 2006; Gunnarsson et al.,
2015; Reason & Bradbury, 2008). Participatory action re-
search implies elaborated reflections on proper criteria
for esteeming and ensuring the validity — the trustwor-
thiness — of both process and results. It underlines the
need for socially contextualized knowledge, where the
intersection of academic and societal knowledge is
meant to ensure a multifaceted scrutiny of methods
and conclusions (Gibbons et al., 1994; Nowotny et al.,
2001). This is expected to contribute to processual valid-
ity, with constantly evolving insights through the joint
planning and execution in all phases (Aagaard Nielsen
& Svensson, 2006). Pragmatic validity is also anticip-
ated, as the socially contextualized knowledge develop-
ment is meant to ensure that the process and results
are relevant and useful in the particular context. These
two validity criteria — pragmatic and processual validity
- are in participatory action research aligned by the no-
tion of democratic validity, which refers to engage-
ment, empowerment, and emancipation of
underprivileged stakeholders (Aagaard Nielsen & Svens-
son, 2006; Gunnarsson et al., 2015). These criteria and
effects are not automatically fulfilled in participatory ac-
tion research processes, however, since social struc-
tures and interactions are inherently complex.

Social innovation

Social innovation, in terms of new social solutions to so-
cietal challenges and other needs for social progress,
has received increasing attention from researchers,
policymakers, innovation promoters, and innovators
during the last decade due to its perceived potential to
empower stakeholders to foster new approaches and
solutions to societal challenges (Anheier et al., 2019;
Franz et al., 2012; Howaldt et al., 2018; Moulaert et al.,
2013; Nicholls et al., 2015). Social innovations may take
the form of new services, activities, methods, establish-
ments, alliances, etc. intended to improve welfare, well-
being, and quality of life, especially among groups who
are disadvantaged or underrepresented in specific soci-
etal areas. In order to transform complex societal struc-
tures, social innovations need to create synergies
between established institutions, regulations, and
norms, on the one hand, and people’s individual and
collective capacity to change these structures, on the
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other. The desired transformation requires active in-
volvement of those groups that are to benefit from the
developed solutions, making both individual and col-
lective empowerment a crucial component of social in-
novation.

Social innovation further requires multi-actor and
multi-level mobilization, where public, private, and civil
society actors interact on various organizational and
geographical levels in order to match the complexity of
the addressed societal challenges (Anheier et al., 2019;
Franz et al., 2012; Howaldt et al., 2018; Moulaert et al.,
2013; Nicholls et al., 2015). A mapping of 1000 social in-
novations across the globe reveals that public authorit-
ies and civil society organizations are most frequently
involved, whereas private companies are somewhat less
frequently involved (Howaldt et al., 2018). Researchers
and other university officials are least frequently in-
volved, since users and beneficiaries tend to replace
them as knowledge providers in social innovation. Al-
most half of the mapped cases in that global study dir-
ectly involve users or beneficiaries, in line with the
empowerment ambitions of social innovation.

Research Design

A participatory case study of an R&I project in Sweden
helps distinguish the relationship and potential syner-
gies between EU R&l policies and participatory action
research approaches. A single case study design has an
esteemed potential to enhance multifaceted insights by
combining various types of data, which has previously
been proven fruitful when exploring new complex top-
ics with multiple dimensions (Wiebe et al., 2010; Yin,
2009). Relevance is the most crucial criterion for case se-
lection, rather than a random selection, which is why
the study is based on a case that is esteemed as most
likely to provide valuable insights into the relationship
between participatory elements in EU policies and parti-
cipatory action research approaches. The studied case
is constituted by a process of joint development of a
guiding model for social innovation support, involving
Swedish innovation researchers, innovation promoters,
and other innovation experts. The process was carried
out as part of an R&I project that took place from 2016
to 2017 and was funded by Sweden’s national innova-
tion agency VINNOVA.

The process aspired to meet the unmet need of valid-
ated, practical tools for improving the support to innov-
ations with high societal relevance and impact among
Swedish innovation promoters, such as innovation of-
fices, science parks, and incubators. This need had been
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evoked by articulated demands from financiers, man-
agers, and clients to broaden the innovation promoters’
traditional focus on technological and industrial innov-
ations to innovative solutions to current societal chal-
lenges and the United Nation’s global sustainability
goals (Lindberg, 2014, 2018). In order to enhance both
societally relevant and scientifically valid results, a par-
ticipatory action research approach was used in the
process, where researchers and stakeholders were as-
pired to jointly develop new knowledge and solutions
(cf. Aagaard Nielsen & Svensson, 2006; Foote Whyte,
1991; Gunnarsson et al.,, 2015; Reason & Bradbury,
2008). The process was coordinated by an innovation
researcher from Luled University of Technology and in-
novation experts from the consultancy agency Kontigo,
who also jointly authored this article.

The involved stakeholders were representatives from
Sweden’s major innovation promoters, including the
Swedish Network for Innovation and Technology Trans-
fer Support (SNITTS), Swedish Incubators and Science
Parks (SISP), Sweden’s national hub for social innova-
tion (Motesplats Social Innovation), Sweden’s national
promoter of social businesses (Coompanion), and the
Swedish Association of Local Authorities and Regions
(Sveriges Kommuner och Landsting). Some of these
(e.g., Coompanion and Métesplats Social Innovation)
were more experienced in supporting social innovation
than others (e.g., SISP and SNITTS), which was seen as
an opportunity for peer-to-peer learning. Additional re-
searchers with expertise in innovation were also in-
volved from Chalmers University of Technology and
Halmstad University, as well as design experts from
Geektown Kommunikationsbyrd, who designed the
model. The stakeholder involvement was intended to
ensure socially robust knowledge, where both the pro-
cess and results are validated through continuous dia-
logue between those who possess various experiences
and expertise in the studied area (cf. Nowotny et al.,
2001). This implied simultaneous and intertwined de-
velopment of the model and the study of its develop-
ment, as common in participatory action research (cf.
Aagaard Nielsen & Svensson, 2006; Gunnarsson et al.,
2015; Reason & Bradbury, 2008).

The process took place during more than a full year,
with chronological steps of joint planning of the pro-
cess, mapping of pre-existing studies and models, out-
line of practically and scientifically validated model
components, incremental design of a graphic model
with these components, and dissemination of the mod-
el to innovation promoters in Sweden and internation-
ally, The forms of engagement in these steps
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encompassed participatory dialogues at individual and
collective meetings, workshops, and digital correspond-
ence. The process was initiated through a series of ini-
tial meetings between the coordinating researcher and
experts, and each of the involved innovation promoters
and additional researchers, in order to plan the process
and map their experiences of and approaches to social
innovation support. Potential model components were
thereafter delineated and validated through a series of
meetings and workshops with all stakeholders. Based
on this input, the model was incrementally designed
and refined through a series of meetings and digital cor-
respondence with all stakeholders. The finalized model
was thereafter jointly disseminated through workshops
and digital platforms.

Throughout this process, data was collected for this art-
icle by the coordinating researcher and experts in order
to further intertwine scientific and societal progress.
The process was documented through field notes, pho-
tographs, and PowerPoint presentations from meetings
and workshops, as well as emails and model outlines
from the digital correspondence. The collected data was
analyzed in the light of previous studies on basic charac-
teristics and logics of social innovation processes and
support. A thematic analysis approach was used to dis-
tinguish the most pivotal components and mechanisms
of such a model and how these were ranked and refined
based on the participants’ expertise and experiences
(cf. Guest et al., 2012). In the analysis process, it was dis-
tinguished that the case’s focus on social innovation in-
troduces a potential bridge between policies and
research, which will be further elaborated in the sub-
sequent sections.

Results

As outlined above, participatory approaches to research
and innovation are advocated both in EU policies and
the participatory action research tradition. In these ap-
proaches, researchers and societal stakeholders jointly
develop new knowledge and solutions for improved so-
cietal impact and relevance. A participatory approach
was also prominent in this case study, which illustrates
how innovation researchers, innovation promoters, and
other innovation experts jointly developed a model for
social innovation support (Figure 1).

Similar to the EU policies, the studied process was mo-
tivated by current societal challenges and the global sus-
tainability goals in the 2030 Agenda, urging innovation
promoters to widen their focus from technological and
commercial innovations to social innovation, where
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Transformative
Innovation Support

Whose needs?

Whose values?

Whose ideas?

Whose benefit?

Figure 1. Model for social innovation support (see transformativeinnovation.se)

social improvement and social inclusion are essential.
The case also reflects the fact that social innovation is in-
creasingly referred to in participatory action research
studies, as a way to open up R&I to societal stakeholders
and concerns. As some of the involved innovation pro-
moters were more experienced in social innovation sup-
port than others, their initial insights varied with respect
to what kinds of issues that the process would address.

Degrees of involvement

In the EU policies, various degrees of citizen involve-
ment are conceptualized in terms of cooperation, collab-
oration, co-production, and co-design, corresponding
to the degrees of research “on”, “for”, and “with” accord-
ing to the academic participatory action research tradi-
tion. In each tradition, co-design and research “with”
refer to the most comprehensive involvement, aiming
for active contribution of citizens to all phases of the
R&I process from planning to implementation. This is
reflected in the studied model development for social in-
novation support, involving stakeholders in joint plan-
ning, mapping, component outline, model design, and
results dissemination. As the involvement in each step
was designed and managed by the coordinating re-

timreview.ca

searcher and experts, their relationships to the stake-
holders were, however, not fully equal. It was also diffi-
cult for the stakeholders to find the time for continuous
engagement, in the midst of their primary work obliga-
tions.

Each step nevertheless implied a continuous dialogue
between the researchers and stakeholders at meetings
and workshops and during digital correspondence. In
order to enhance stakeholder participation despite
busy calendars, these engagement formats were more
flexible and less formalized than those promoted in the
EU policies and participatory action research ap-
proaches. They were rather organized in line with the
most fundamental ambition of the participatory action
research approach: to provide methodologies and aren-
as for high-grade collaboration. In regard to the EU
policies, the process may nevertheless be understood
as a type of living lab or open innovation platform,
where stakeholders and researchers jointly generate
new insights and innovations. This conclusion is fur-
ther substantiated by the perception of living labs as
both a generator and example of social innovation, as
also focused in the studied case.
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Reliance on policy concepts vs scientific notions

The reliance on various policy concepts — such as open
science, open innovation, responsible research and in-
novation, and science with and for society — in the EU
policies is matched by a reliance on scientific notions of
socially contextualized knowledge and democratic
validity in participatory action research. These policy
concepts and scientific notions share the ambition to
open up R&I processes to societal concerns and stake-
holders. This is also reflected in the studied case, in its
ambition to develop a model for supporting the realiza-
tion of new solutions to societal challenges and other
needs of social progress. The model was consequently
named “Transformative Innovation Support” and high-
lighted three main incentives for supporting social in-
novation: Broadened inflow of ideas, Increased
diversity of innovators, and Improved societal impact.
It further delineated four specific dimensions to sup-
port: Perspectives and Needs, Co-creation and Collab-
oration, Design and Realization, Financing and Value
Creation. It thereby encompassed a cross-cutting di-
mension of widened views, highlighting norm-critical
queries regarding whose needs and perspectives are al-
lowed to guide the development of innovations.

The model’s transformative incentives and dimensions
reflect the empowering agenda of social innovation,
participatory action research, and EU policies, enga-
ging in inquiries regarding how social and political con-
ditions may be changed through cross-organizational
and cross-sectoral interactions. This relates to the cri-
terium of democratic validity applied in participatory
action research, where the trustworthiness of the pro-
cess and results is esteemed by its engagement and em-
powerment of underprivileged stakeholders, with
constantly evolving, joint insights that are relevant and
useful in the particular context. By acknowledging the
expertise and competences not only among the in-
volved innovation researchers and experts, but also
among the innovation promoters - and indirectly
among their target groups of social innovators and, in
turn, their target groups of underprivileged people — the
traditional expert-novice and observer—observed rela-
tionships between researchers and stakeholders were
challenged. The coordinating role of the researcher and
experts did, however, grant them major influence over
the process management and model design.

The policy concepts promoted in the EU policies share
this democratic agenda to open up R&I processes to so-
cietal concerns and stakeholders, but generally lack dis-
cussions on proper validity criteria for achieving and
esteeming this in the participatory processes and res-
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ults. They rather rely on more abstract notions of reli-
able, inclusive, and ethical R&I related to societal val-
ues, needs, and expectations. The academic
participatory action research tradition may help sub-
stantiate and validate these notions through socially
contextualized knowledge, ensuring a multifaceted, loc-
alized scrutiny of the process and results through inter-
twining academic and societal knowledge. In the
studied model development, scientific and societal rel-
evance and trustworthiness was correspondingly ap-
plied as a consistent criterion when selecting and
formulating model components. This implied constant
deliberations among the innovation promoters, re-
searchers, and experts, regarding the relevance and
validity of various components, where the coordinating
researcher and experts nevertheless held the ultimate
decision-making power. The innovation promoters
who were less experienced in supporting social innova-
tion expressed concerns over being too ambitious in re-
gard to their established services, tailored to
technological and industrial innovations. While the
more experienced innovation promoters, as well as the
innovation researchers and experts, advocated for a
design with maximized transformative potential.

Discussion and Conclusions

In order to advance the knowledge regarding how the
participatory elements in EU policies and participatory
action research approaches relate in regard to how soci-
etal relevance and impact are achieved and ensured,
the study has scrutinized evidence from policy docu-
ments, academic studies, and a case study of a Swedish
participatory process of model development for social
innovation support.

The results expose potential synergies between the vari-
ous degrees of involvement highlighted in the EU
policy approach to co-creation — cooperation, collabor-
ation, co-production, and co-design — and the particip-
atory action research tradition — research “on”, “for”,
and “with”. The degrees of co-design and research as-
pire to the most comprehensive involvement in each
tradition, where citizens are expected to actively con-
tribute to all phases of the R&I process and jointly de-
velop new knowledge and solutions with researchers.
This is also reflected in the studied model develop-
ment, where stakeholders were actively involved in
each step of planning, mapping, component outline,
model design, and results dissemination, even if full
equality was limited by the coordinating researcher’s
unilateral control over the process design and manage-
ment. Less formalized co-creation methods were used
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in the studied case than those promoted in the EU
policies and the participatory action research tradition,
rather organized in line with the most fundamental
function of participatory action research — to provide
methodologies and arenas for high-grade collaboration
— as well as the living lab format highlighted in the EU
policies, where various stakeholders jointly generate
new insights and innovations.

The results further expose potential synergies between
the reliance on policy concepts such as open science,
open innovation, responsible research and innovation,
and science with and for society in EU policies and the
reliance on scientific notions of socially contextualized
knowledge and democratic validity in participatory ac-
tion research. The policy concepts and scientific no-
tions address the same democratic agenda of opening
up R&I processes to societal concerns and stakeholders,
but the former generally lacks the latter’s reflection on
proper validity criteria for achieving this in the particip-
atory processes and results. The focus on democratic
validity and socially contextualized knowledge in parti-
cipatory action research aspires a multifaceted, local-
ized scrutiny of the process and results through
intertwining academic and societal knowledge. This is
reflected in the studied case’s transformative incentives
and dimensions, engaging researchers and societal
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stakeholders in continuous reflections on how excluding
social and political conditions in innovation support
may be changed.

The identified, untapped potential for improved syner-
gies between the participatory elements in EU policies
and participatory action research approaches seems to
be bridged by the notion of social innovation. Generally
understood as new ways to meet societal challenges and
other needs of social progress — especially among disad-
vantaged and marginalized groups — social innovation is
highlighted in the studied case, in EU policies, and in
participatory action research studies. There, it serves to
motivate and guide broad societal involvement, across
societal sectors and groups — especially the civil society —
through the entire R&I process from problem formula-
tion to implemented solutions. It further helps establish
and manage practical participatory formats, such as liv-
ing labs, both as social innovations in themselves and as
arenas for producing social innovations. The main
bridging function of social innovation seems, however,
to lie in its transformative mechanisms, which aspire to
empower researchers and societal stakeholders to jointly
challenge and change organizational and societal struc-
tures. This bridging function is most explicitly stated in
the very name of the developed model for social innova-
tion support: Transformative Innovation Support.
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Increasing the Impact of Industry-Academia
Collaboration through Co-Production
Anna Sanno, Anna Ericson Oberg, Erik Flores-Garcia, and Mats Jackson

¢ From an academic perspective, it can be more interesting ¢

)

when things are not working than when they are. In
industry, we don’t find that interesting, only frustrating.

Industrial manager in this study,

reflecting on university collaboration

Increased competition and globalization motivate us to join forces to enhance the impact
of the research conducted. Collaboration between organizations with different views can,
however, be difficult to manage and needs awareness and skills to meet different expecta-
tions. This article will consider both a mutual industrial and academic perspective into the
development of action research and, in six research project cases, empirically explore how
the impact can be enhanced by considering certain key factors in the research process.
How the phases of problem formulation, methodology, and results are managed is critical
for the success of a collaboration and, thereby, its impact. Counter-productive forces that
could dilute the progress over time need to be considered given that combining practical
relevance and scientific rigour comes with challenges.

Introduction

Conducting research that is both practically relevant
and scientifically rigorous, while also making a great so-
cietal impact, is a continuous challenge for scholars
and universities (Bartunek & Rynes, 2014; Coughlan et
al., 2016; Ellstrom, 2008; Starkey & Madan, 2001). In
today’s society, we live in a time with a high pace of
changes leading to a constant need for new compet-
ences and skills. The mobility of scientific competences
from universities to industrial firms enables firms to ab-
sorb and utilize the knowledge developed in academia
(Kunttu et al., 2018). Increased competition and global-
ization in engineering communities are motivating in-
dustrial and academic institutions to improve their
collaborations (Sandberg et al., 2011).

Embedded in the discussion of making societal impact
is the character of knowledge, and this leads to realizing
a new process for producing knowledge for change (Pet-
tigrew, 2011). Several more practice-oriented methods
have been developed over the years, such as action re-
search (Coughlan & Coghlan, 2002), collaboration re-
search (Adler et al.,, 2004), collaborative management
research (Coghlan et al., 2012), interactive research (Ell-
strom, 2008; Svensson et al., 2007), cooperative inquiry
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(Reason, 2006), and engaged research (Van de Ven,
2007). Nevertheless, collaboration is far from easy to
manage, and scholars continue to address the question
of how to involve practitioners. For example, boundary-
spanning activities, such as appointing doctoral stu-
dents, have been proposed (Kunttu et al., 2018). Further
topics have been identified, such as exploring factors
hindering collaboration (Kaymaz & Eryigit, 2011), re-
viewing success factors powering collaboration (Wohlin
et al., 2012), and identifying where challenges may be
found in the literature (Garousi et al., 2016). In such
studies, however, it is typically the scholar’s viewpoint
that is considered (Kaymaz & Eryigit, 2011).

This article will, however, consider both a mutual in-
dustrial and academic perspective, and empirically ex-
plore how the impact can be enhanced by considering
certain key factors in the research process. The context
of the research conducted and presented in this article
is in Sweden, where universities and international in-
dustrial companies are encouraged to conduct research
together. The article highlights some of the major chal-
lenges when co-producing knowledge. Six research pro-
ject cases will be presented and analyzed based on how
different key factors are linked to the perceived impact
of the projects.
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The article is outlined as follows: after the introduction,
the theoretical framework related to co-production and
impact is presented, followed by a section on the re-
search approach. Thereafter, the identified key factors
and cases are presented. Further, the implications are
discussed, concluding with how different elements and
categories of impact relate to the management of the
identified key factors.

Background

Research positioning

Before proceeding, we should clarify the epistemologic-
al assumptions that underlie our recommendations.
This underlying assumption influences how we per-
ceive the quality of research. We adopt the perspective
that the purpose of management research is to gener-
ate knowledge that is valid as well as relevant from a
practical standpoint inspired by Aguinis and Edwards
(2014). The questions pursued by management re-
search should draw from relevant theory and be
anchored in issues relevant to the practice of manage-
ment. Management research is here viewed as a sci-
entific discipline that concerns methodological issues
neighbouring on the social sciences, rooted in the com-
plexity of change phenomena. It is not expected that
management research will match the rigour and preci-
sion of research in the basic sciences. In applied sci-
ence, the progress in management research depends
rather on applying the best methods and is a continu-
ous improvement of the methodological tools. In the
theoretical framework, we will present how we have in-
terpreted the important term of impact, starting with
collaborative research.

Collaborative research

Collaboration with industry is critical for academia to
create scientific knowledge and obtain industrial data.
In turn, collaboration with universities is crucial for or-
ganizations in joint, scientific-based research projects
in order to develop solutions for production-sourced
problems (Kaymaz & Eryigit, 2011). When entering this
kind of research project, the expectations of the contri-
bution, not only to an academic audience but also to
the organization where the problem exists, makes parti-
cipatory research a suitable approach. The Knowledge
Foundation in Sweden uses co-production as their way
to adapt knowledge production to a more participatory
way to conduct research. Co-production can be seen to
exist when a research problem is framed in the context
of the application and allows diffusion during know-
ledge production.
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Coghlan and Coughlan (2008) identified three particu-
lar insights into collaborative research from their exper-
ience of designing, conducting, and publishing their
collaborative research. In short, these are: 1) linking the-
ory, practice, and collaboration; 2) capturing differ-
ences while sustaining collaboration; and 3) managing
quality. This points towards more complex manage-
ment when conducting the research, which is further
discussed below. With the complexity arising from com-
bining two differently organized systems, it is clear that
multiple versions of collaboration exist, and these are
dependent on too many factors to point towards one
overall methodology. However, we have found Figure 1
to be a useful guide for us when discussing co-produc-
tion.

The co-production process illustrated in Figure 1 has
been developed from the Knowledge Foundation and
further developed by the research group at Mélardalen
University. First of all, trust and relations have to exist
among the persons and organizations involved. The
motivation to conduct co-creative research is triggered
by the results and values that have been generated from
earlier research or from people seeing the potential for
new collaboration projects.

The conceptual co-creating model is based on three
phases. It starts with formulating a common problem
that both the academic and industrial representatives
are interested in from their respective perspectives. The
funding and resources phase is important in securing
involvement and participation in the research from
both industry and academia. Finally, in the collaborat-
ive work phase, the actual research needs to be conduc-
ted collaboratively, demanding relevant research
methodologies and project management.

One of the goals of collaborative research is the genera-
tion of new knowledge that is of value to the parti-
cipants, and to society at large. However, one challenge
in working towards this goal is that practitioners and re-
searchers develop a discrete understanding separately;
each needs the other in the generation of a shared un-
derstanding. The fact that researchers investigate a top-
ic important to practitioners does not necessarily mean
that the researchers are to apprehend what that topic
means to practitioners, and vice versa. Both parties
work to different timescales, objectives, reward sys-
tems, and perceptions, and they understand each oth-
er’s practice differently (Garousi et al., 2016). Each has
to train and educate others both to think and to apply
that thinking systematically and even creatively to the
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Figure 1. A Co-production process based on the Knowledge Foundation co-production model

design, running, and improvement of operations
(Coughlan et al., 2016). A classical criticism towards col-
laborative research concerns the potential threats to
“objectivity”, and thereby also to the validity of the re-
search results, due to the involvement of the researcher
in practical activities. On the other hand, there are also
counter-arguments that a collaborative relationship
may contribute to better access to important processes,
but also to more valid data compared with traditional
research (Argyris, 1980). The process of co-creating re-
search questions needs to expose the tensions in the
process of learning to collaborate and to accommodate
different perspectives of research partners (Shani et al.,
2007). Scientific knowledge that does not make the re-
quired contribution seriously hinders university—in-
dustry collaboration. If the universities are not creating
knowledge to solve industry problems, industry will
have less regard for the knowledge provided by the uni-
versities (Kaymaz & Eryigit, 2011).

Impact
The concerns in the literature often come back to the
terms of rigorous and relevant research. The research
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process itself should be transparent and carefully con-
sidered in order to create rigorous research. Its useful-
ness indicates the need for relevance and rather
addresses the question of how we conduct relevant re-
search. Some streams in research argue that the relev-
ance should come from the gap of existing knowledge
in research (Mohrman et al., 2001)

The rigour and relevance gaps are said to stem from the
alienation of practitioners from formal academic styles
and lead to substantial stylistic differences (Kelemen &
Bansal, 2002). This issue is related to knowledge trans-
fer and interpretation, with the problem lying in the in-
ability or unwillingness of academic researchers to
translate their insights for practitioners (Chen et al.,
2013). Further, Antonacopoulou (2009) argued that im-
pact does matter in management scholarship, because
it is a means of demonstrating the transformation of
general information into meaningful knowledge en-
abling purposeful action. The impact matters because
it demonstrates what can happen when research brings
attention to neglected issues, it poses different ques-
tions, and it builds confidence to experiment.
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Nor is the impact factor well-defined when conducting
collaborative research, as the objective is more complex
with more stakeholders aligned in the process. Meagh-
er (2009) identified categories of impact, published by
Pettigrew, 2011:

e Instrumental impacts: tangible products or services
* Conceptual impacts: scholarly contribution

e Capacity-building impacts: training and collaborative
activities

e Cultural changes: achieved in the organizations

e Enduring connectivity impacts: knowledge exchange
activities and relationships

According to Antonacopoulou (2009), one of the factors
contributing to the tension between rigour and relev-
ance of management scholarship relates to the ques-
tions we ask and the way we ask them. Learning to ask
the “right” questions is fundamentally more important
than a “right” answer. For management scholarship to
be impactful, rigour and relevance must be connected
so that the questions capture the interests and con-
cerns of different users.

Antonacopoulou (2009) describes impact as having six
elements (I-M-P-A-C-T):

I = Influential
(technical, scientific, and practical)

M = Memorable
(lasting experience, “measurable” outcome)

P = Practical
(integrating knowledge about the practitioner)

A = Actionable
(connections based on authenticity)

C = Co-created
(through learning-driven collaborations)

T = Transformational
(create new questions and possibilities)

Pettigrew (2001) has argued that the elements needed for

the research to accomplish high impact and change are
many, but the most frequently debated features include:
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* a more porous boundary between science and society
e aresultant loss of research autonomy

* a breakdown of assumptions about unitary views of
science

* greater range of participants and research practice

* greater recognition of the character of research prac-
tice and outcomes

¢ recognition of the complex interactions between mul-
tiple stakeholders in the research process and evalu-
ation of the quality and relevance of research
processes, outputs, and outcomes

The literature presented here is further related to the
empirical data in the results and analysis described
later in this article. The research approach is described
in the next section.

Research Approach

The research projects described in this article have
been conducted over five years in a co-production set-
ting between universities and companies in Sweden.
The participating companies are global companies
within the automotive and pharmaceutical industry
segment. The cases were selected based on companies
who developed synergy projects with the universities
in the past. Therefore, they also had an equal voice in
terms of expecting research resulting in impact for
them, too. They were interested in further collabora-
tion with universities, which made it relevant to them
to discuss the impact of the research. The purpose of
this analysis is to capture important factors influencing
the research process enabling enhanced impact.

While conducting co-production research, the authors
identified certain key factors and challenges. Two of
the authors were externally-employed doctoral stu-
dents at the Innofacture Research School at
Milardalen University in Sweden. At the manufactur-
ing company, a department with 10 researchers was es-
tablished for manufacturing research with strategic
and long-term academic partnership. Two of the au-
thors managed the department, and two other uni-
versities had PhD students in the department. The
steps leading to the results in this article are described
in Table 1 and are inspired by Kolb’s learning cycle
(Kolb, 2014).
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Table 1. The steps leading to the identified challenges, key factors, and analysis of impact in this study

Steps Method Participants Timeframe
Data collection Concrete experience by planning and Three senior researchers; 2012-2015
conducting co-creative research through seven active PhD students
case studies, interactive research, and
participatory research approaches
Reflective observation Workshop, documentation, and analysis Three senior researchers; October 2015

seven active PhD students

Abstract conceptualization

Analyzing and concluding experiences,
capturing the findings in a practical
handbook (Sanno et al., 2018)

Review from 30 industrial Jan-March 2018
managers and academic

researchers

Active experimentation
describing specific cases

Analysis of impact and retrospectively

Three former PhD students November 2018

The factors are summarized in Table 2 and Table 3. The
projects had been carried out in close collaboration
with academia and industry, and all were related to
technology management and innovation. The cases
were selected on the basis that they all resulted in new
knowledge for the researchers and the organizations.

Co-Production in Industrial Cases

Key factors related to perspectives from the co-production
process

The different perspectives of the co-production re-
search process, as described in the practical handbook
(Sanno et al., 2018), are briefly described in Table 2.
These process perspectives are further used to describe
the six cases in the next section.

The key factors as counterproductive forces influencing
the projects

Details of the identified counterproductive forces are
presented in Table 3 (Sanno et al., 2018). These counter-
productive forces are later used to further describe six
cases.

Case description and key factors related to impact

The cases individually described below are analyzed
from the literature in the impact section (Antonaco-
poulou, 2009; Meagher, 2009). The cases are then con-
solidated in the section that follows.

* Case A — “Disagreement on deliverables”: This project
studied variation when creating welding procedures;
one university and four companies participated. The
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project management was run by a consultant who was
hired by the university. However, during the early
phases, the expectations of the project were never dis-
cussed. When publications were discussed after two
years, the expectations of the participants differed,
leading to mistrust. The result became useful for the
industrial partners in capacity-building impacts but it
also resulted in two publications written by the com-
pany. The lesson learned was the importance of gain-
ing an understanding of what the respective
participants want to get from the project, in line with
driving forces and rewards, since it influences, for ex-
ample, methodology and prioritization. Unfortu-
nately, relations were broken and research in the
same constellation did not happen again. The indus-
trial company managed to produce actionable results
and raised new questions with other partners.

* Case B - “Manufacturing of new product”: This subpro-
ject was an externally-employed doctoral student pro-
ject that investigated how to manufacture a new type
of highly innovative product. The externally-em-
ployed doctoral student and the participants were em-
ployed at the company involved in the project. In the
main project, other parties were also involved. Early
on, the researchers in the project communicated ef-
fectively and received positive attention from the top
management, competitors, as well as the media. The
methodology was described in the research proposal
and the result became useful for the company with in-
strumental impacts (products and services taken up
by the company) as well as capacity-building impacts
with training (sessions), and sustainable relationships.
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Table 2. The different perspectives in the research process that were identified as key factors to manage

Definition Industrial Perspective Academic Perspective

Problem Stakeholders identifya  Often desired to solve a current problem Find a research gap based on previous

formulation knowledge gap to fill. that is explicit and identified by the knowledge. Whether it works in

organization. practice or not is not the primary goal,
. but knowing why is.

Short-term problems are often easier to gwhy

prioritize.

Methodology  The fundamental To solve problems using organizationally ~ Key features to legitimize and describe
strategy that outlines experience, best practice, or traditional how the researcher has arrived at the
the research aswellas ~ methods. result to critically review the research
methods to collect and process. Research ethics are also
analyze the data. fundamental.

Result The expected and A solution to an existing problem and Contribute to the educational system

realized outcome of
the project.

preferably possible to demonstrate.

Newness of less importance compared to
the effect and ease of implementation.

by providing and adding new
knowledge by publishing, and training
students.

Several publications such as conceptual impacts with
unique material “from inside” an organization also
had high academic value and interest. The project be-
came influential, memorable, practical, actionable, co-

memorable,

jects.

created, and transformational (i.e., it had I-M-P-A-C-T,

as described earlier), with new questions leading to

new research projects.

* Case C — “Development of a new production system”:
This project developed a production system where five
different families of powertrains for the automotive in-
dustry could be assembled in one line. The company
co-employed academic staff. The academic research-
ers formulated the aim of the project as a practical
need. The academics also announced that, in addition
to this, their objective was to collect material for sci-
entific publications and hold presentations, seminars,
or workshops to disseminate knowledge on the use of
simulation technique in the organization. One of the
success factors was that the time plan was based on es-
timates from previous projects, which did not involve
changes of equal magnitude to the production pro-
cesses. The project involved the externally-employed
participants in a number of joint activities during the
course of the project, with high attendance because of
the good formulation of the practical needs, and tan-
gible products and services. The project led to the im-
plementation of the new production system. Access to
data enabled joint learning and conceptual impact
with robust evidence-based data achieved from a re-
search point of view as well, fulfilling the influential,
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practical,
transformational objectives. This conceptual know-
ledge also led to further research questions and pro-

actionable, co-created, and

* Case D — “Simulation in the development of production

systems”: This project aimed at acquiring knowledge
about simulation for the development of production

systems, including challenges and benefits. Research-
ers presented past and ongoing simulation-related pro-
jects to members of the manufacturing organization at
university premises and at different manufacturing
sites as well as workshop series developed on the top-
ics. Company representatives and graduate students
identified areas and evaluated the consequences of
solutions through simulation. A similar approach was
taken initially as in case C. The only difference was that
the organization and academic institution did not
know each other at the start of co-production. Cases
given to academic partners were initially small in scope
and involved decisions that had already been taken.
Therefore, it took time and several joint activities be-
fore the participants of the project became aligned to
expectations of knowledge. Cases to base this know-
ledge on were presented as examples, and practical
solutions were important, but in the end, the expecta-
tions that emerged from the industry side went beyond
solving an immediate issue. After building trust and re-
lations, the project started to deliver rigorous data as
well and co-created learning, leading to capacity-build-
ing impacts and further connectivity impacts.
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Table 3. Counterproductive forces from an academic and industrial perspective

Key Factors

Definition

Industrial Perspective

Academic Perspective

Reflections of time

Not only measurable
but a perception that
can be different and
dependent on the
person.

o Aiming at time reduction in
production or the
development process.

e Often a short-term focus.

e Time for reflection is often
rare.

e Enabler for reflection connected to
building knowledge.

¢ Learning and understanding is a non-
linear process; they need to develop over
time.

¢ The publications system has a long-term
perspective; it might take years to publish.

View on knowledge

Many definitions
(e.g., context-
specific, relational,
tacit, explicit, or as a
process).

e Diffuse term, often related to
the degree of education,
assignment, experience, or
years in the company.

Competitive advantage;
included in their systems.

e The core (the criterion) is to add new
knowledge by building new theory,
expanding, qualifying, reporting, or
testing existing theory.

Driving forces and
rewards

Motivation for the
participants; what
you get

acknowledged for.

Mainly connected to a
problem; if related to
financial importance often
more prioritized, indicator
focused.

Influenced by the culture.

¢ Ability to identify a relevant problem, to
get funding, to conduct the research and
explicitly express your contribution in a
scientific way.

« Striving for publication in highly ranked
journals.

Power dynamics Organizational as o Often multiple career paths ¢ Fewer career paths.
well the perceived . . .
differen gg s in power e The position and title can be e Hierarchy is clearer.
the initial viewpoint, but . .
between people. L P . ¢ The titles are important because they
behind is rather personality, . . .
previous achievements, ideas signal the level of achievement in
and experience ’ ’ contributing to knowledge.
Communication The exchange of o Important to understand the ¢ Terminology is important; using

information by
speaking, writing, or
using other media to
communicate.

local, cultural language (e.g.,
the loudest voice is the only
voice heard or first speaker
advantage).

Influences how to act, dress,
and behave.

definitions.

¢ Argumentation is important to show the
value of the research; how and why you
have arrived at your findings.

¢ Ability to write and to publish is
important.
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* Case E — “Technology change with insights”: This case
was initiated as a project to upgrade a technology to im-
prove the environmental impact of a process in a man-
ufacturing plant. The team consisted of the researcher
employed by the organization, a researcher from a uni-
versity observing the other researcher, as well as the
company team and suppliers. The researcher used visu-
alization to communicate the role of the researcher
and, early on, discussion concerning the methodology.
The expectations of the technical support were at first
higher than those of the management research. After
implementing the technology, with several issues along
the way, the organization realized that the need for
knowledge had to be built upon their own competence,
not by the knowledge of external parties. The co-pro-
duction initiated a learning process inside the organiza-
tion by asking research-related questions and by giving
support to find solutions in the literature. The research-
er built up knowledge about how different factors in
the organization influenced the project while the parti-
cipants learned how to manage the change process. It
also led to mutual understanding of problems and how
to develop a collaborative methodology to enhance
learning in the organization. The project was influen-
tial, memorable as “before and after” memory, practic-
al, actionable, co-created, and transformational,
leading to several new questions and possibilities. Its
conceptual impact was the scholarly contribution of in-
novation theory related to time and contexts, cultural
change and enduring connectivity impacts, as well as
capacity-building impacts of learning.

Case F — “Study of re-used material with project coopera-
tion issues” An evaluation was made concerning
whether parts could be re-used, leading to a new tech-
nology to be used in the value chain. Several actors
from different companies and universities joined the
project, with the research leader acting as project man-
ager. The project was sold to the companies as a prac-
tical problem where all the different perspectives were
also taken into account. However, the driving forces of
business interests by partners in the project misdirec-
ted the purpose and the methodology. The expected
result was not achieved. The main finding was that a
common problem formulation was missing and a fail-
ure to make sure, by communication and manage-
ment, that all the actors were aligned through the
process. In order to have done so, it would have been
necessary to realize the driving forces and motivation
for the project and what to expect from the actors. The
project was hardly influential; it became less practical
or academically rigorous and did not lead to further
projects.
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Discussion

Effective management of the phases of problem formu-
lation, methodology, and results is important for suc-
cessful collaboration and thereby impact. From the
different cases, we can conclude that, even if there is
not one methodology or research process, these phases
are still important to clarify and manage when initiat-
ing a collaborative research project. The research
should not be based on the interest of only one of the
stakeholders; communication and mutual interest in a
driving force are important key factors during all
stages, opening up a more porous boundary between
science and society (Pettigrew, 2011).

The summary of the cases presented in Table 4 shows
the identified factors that influence the impact/implic-
ations of co-produced research. If we were to grade the
perspectives by importance, we would see that the driv-
ing forces that motivate engagement in a project as
well as communication are particularly important in
terms of achieving impact, which is in accordance with
previous findings (Garousi et al., 2016; Kaymaz & Ery-
igit, 2011; Sandberg et al., 2011). The cases were evalu-
ated from the perspective of the different factors. Each
case was assigned a grading for each factor according
to the I-M-P-A-C-T elements described by Antonaco-
poulou (2009):

++ Several elements with a positive impact
+  Afew elements with a slightly positive impact
- Afew elements with a slightly negative impact
--  Several elements with a negative impact

Further, the different categories of impact (Meagher,
2009) for each case were evaluated by the academic
and industrial perception of the outcome.

f Positive impact
‘ Negative impact

Just as Coghlan and Coughlan (2008) highlighted the
insights of linking theory, practice, and collaboration,
differences were encountered while sustaining the col-
laboration by managing the counterproductive forces.
Built on trust and relationships, progress is facilitated
and can lead to several impacts, as seen in the differ-
ence between Case C and Case D. If trust and relation-
ships are built, the practical and scholarly results are

44



Technology Innovation Management Review

April 2019 (Volume 9, Issue 4)

Increasing the Impact of Industry-Academia Collaboration through Co-Production
Anna Sannd, Anna Ericson Oberg, Erik Flores-Garcia, and Mats Jackson

Table 4. Categories of impact and influence by the identified key factors for each case

Case
Key Factor/Category of Impact A C D E F
Problem formulation ++ + ++ + + -
Methodology - + T+ ++ + -
Result -- ++ ++ ++ + -
Reflections of time - ¥ + + -
View of knowledge - + - ++ + --
Driving forces and rewards - ++ ++ ++ + -
Power dynamics - T+ + + -
Communication - ++ ++ ++ + --

Instrumental impacts

Conceptual impacts

» »

SR
»
> > 5 »»

Capacity-building impacts f
Cultural change f f
Enduring connectivity impacts ‘ f ‘

likely to be equally balanced. A greater range of parti-
cipants in the knowledge development process will re-
quire adaptation of the methodology (Pettigrew, 2011),
and this will lead to cultural changes in both systems.

One limitation of the cases investigated is whether re-
search funding was secured, because the driving force
of obtaining funding will likely impact the project. We
see the result of decades of emphasis on the co-produc-
tion of knowledge in Sweden, but the study is limited to
doctoral students in this environment and the interna-
tional industrial companies involved. This article does
not look toward theory development, nor method de-
velopment, but rather creates a voice of experiences of
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scholars aiming for practical relevance in the academic
system. We encourage the inclusion of other stakehold-
ers from companies and academia to reflect on the char-
acteristics and challenges addressed.

Today, several terms and definitions of quality and im-
pact exist, but it is still difficult for academics to agree
on these definitions and improve collaboration. There-
fore, it is necessary to have tools, measurements, and
methods to evaluate co-production and the impact it
gives. We would like to emphasize the need for involving
the participant stakeholders in the discussion. We there-
fore propose that greater emphasis should be placed on
the Implications for Practice section (Bartunek & Rynes,
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2014), but also greater emphasis should be placed in the
introduction and methodology parts of the resulting
journal publications. By using the findings from this art-
icle, these can more explicitly be discussed by the col-
laborating organizations. As Adler and Harzing (2009)
wrote, presenting research findings as if other research-
ers are the only end users is hardly an ideal situation for
addressing complex questions in a way that contributes
to society.

Conclusion

To do collaborative research requires awareness and
certain skills from the participating organizations. In
this article, we have used different forms of action re-
search, and from the different industry—academic col-
laborations we have identified key factors influencing
different elements — and categories of impact. We are
contributing to the continuous discussion by scholars
by including the academic and industrial views, seen as
fundamental to fully realizing the research impact po-
tential. How we manage the phases of problem formula-
tion, methodology, and results is critical for successful
collaboration and thereby its impact. Counter-product-
ive forces that could dilute the progress also need to be
considered since combining practical relevance and sci-
entific rigour comes with challenges. A research gap
concerning how to assess co-production was identified
and further research on assessment models including
impact needs to be conducted.
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« Ifyou want truly to understand something, try to change it. »

Kurt Lewin
Psychologist, considered the founder of social psychology

The iterative and learning character of action research is particularly beneficial for exploring
complex socio-technical problems in technology and innovation management (TIM). In this
respect, action research allows both rigorous and relevant research due to parallel solving of
real-world problems, capability building, and gaining scientific insights. However, the use of
action research within TIM research is surprisingly limited. Action research also is not a ho-
mogeneous research methodology since each research discipline, such as education and or-
ganizational science, has its own action research streams, which are often only loosely
linked. A systematic overview of those action research traditions and specific best practices
is still missing, which complicates a systematic transfer and use of action research in TIM.
This article addresses this essential gap by building a cross-disciplinary overview of action
research streams based on a bibliometric analysis using Scopus. The analysis includes relev-
ant disciplines with action research traditions, their development over time, and the most
influential journals, authors, institutions, and countries. Along with this discipline-spanning
analysis, the article investigates particular TIM benefits and challenges of action research.
The two key contributions of this article are: 1) a discipline-spanning overview of action re-
search and its evolution and 2) an analysis of its implications for TIM research. These contri-
butions build the basis for strengthening the use of action research in TIM. In the
medium-term, action research has the capacity to link academia and industry more closely
and, in doing so, assists important endeavours of translating more of our research outcomes
into practice.

Introduction

This study provides a discipline-spanning overview of
action research and its implications for technology and
innovation management (TIM). TIM is characterized by
complex socio-technical problems which include the
involvement of a large variety of different stakeholders
across the entire lifecycle of a product-service system
(Kralisch et al., 2018). Moreover, innovation is multi-fa-
ceted and can be an outcome, a process, and a capabil-
ity (D’Alvano & Hidalgo, 2012; Hauschildt & Salomo,
2007; Hidalgo & Albors, 2008). Due to the socio-technic-
al complexity and novelty of innovations, innovation
management also faces high levels of uncertainty
(D’Alvano & Hidalgo, 2012).
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The iterative learning and human-centred character of
action research is particularly beneficial for exploring
the complex socio-technical problems in TIM. Under-
standing the complex systems of technical and social
elements, their relationships, and their dynamics can
benefit from applied approaches such as action re-
search (Benner & Tushman, 2015; Ottosson, 2003). In
this respect, action research allows both rigorous and
relevant research due to parallel resolving of real-
world problems, capability building, and gaining sci-
entific insights (Brydon-Miller et al., 2003). However,
despite these benefits and successful applications in
other disciplines such as education (Hult & Lennung,
1980), sociology, and experimental psychology
(Burnes, 2004), the use of action research within TIM
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research is surprisingly limited. A Scopus search in
November 2018, using the terms “action research” and
“innovation management” linked to title, abstract, and
keywords (before 2018), yielded only 19 journal articles.
Action research itself is also not methodologically ho-
mogeneous since each research discipline, such as edu-
cation and organizational science, has their own action
research streams, which are often only loosely linked. A
systematic overview of those action research streams
and specific best practices is still missing, which com-
plicates a systematic transfer and use of action research
in TIM.

To allow a successful application of action research in
TIM and a systematic transfer of approaches from other
disciplines, it is important to build a detailed under-
standing about the “where” and “why” of action re-
search for TIM as well as “which” and “how”
cross-disciplinary approaches can be transferred and
adapted. This article contributes to this overarching
goal by focusing on the following fundamental ques-
tions: Which disciplines have successfully applied ac-
tion research to date? Which benefits can action
research provide to TIM but also which potential barri-
ers might it face?

The present article addresses this essential gap by build-
ing a discipline-spanning overview of action research
streams based on a bibliometric analysis using Scopus.
The analysis includes relevant disciplines with action
research traditions, their development over time, and
the most influential journals, authors, institutions, and
countries. Along with this discipline-spanning analysis,
the article investigates and reviews important benefits
and challenges of action research for TIM.

The key contributions of this article are twofold. First,
the discipline-spanning overview of action research
and its evolution provide insights into different discip-
linary streams of action research as a basis to deepen
and stretch the thinking between TIM and other discip-
lines applying action research. Second, opportunities
and pathways to further discuss and establish the use of
action research within the TIM discipline are identified
based on the analysis of benefits and challenges for
TIM research. In the medium-term, this enables greater
academic and industry linkage for more rigorous re-
search and in so doing helps strengthen the translation
of research outcomes into practice.

The remainder of this article is structured as follows.
The next section provides an overview of the bibliomet-
ric analysis including data collection and measures
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used. Next, findings of the bibliometric analysis are
presented, followed by a discussion of the benefits and
challenges of action research for technology and innov-
ation management. The study closes with a summary of
the main insights and limitations and an outlook on fur-
ther research.

Research Method

In order to map the research landscape of action re-
search, a bibliometric analysis of discipline-spanning
contributions to the field of action research has been
conducted. Bibliometrics as a quantitative statistical
analysis originated in library and information science
(Broadus, 1987; Pritchard, 1969). The method is now in-
creasingly used in other research areas to map a certain
field from a macro-perspective (Zhang et al., 2010).

The bibliometric analysis is based on Scopus, provided
by Elsevier B.V., a global database with more than 71
million records, which is a well-established data source
for bibliometric analyses (Harzing & Alakangas, 2016).
To cover a broad and particularly discipline-spanning
range of contributions, the search term “action re-
search” was used for title, abstract, and keywords. As
different disciplines show varying patterns of publish-
ing research results, particularly concerning journal art-
icles, conference proceedings, and books, no
limitations were implemented in terms of document
types. The search was conducted in November 2018
with results including all material up until the end of
2017. The search resulted in 16,946 documents related
to action research. Medicine was excluded as a discip-
line of analysis due to the high number of false posit-
ives, such as “action research arm”, “action research
aim”, and other topics around genetics and stroke ther-
apy. This reduced the sample to 13,727 documents.

In a first step, the disciplines involved in action re-
search were analyzed as well as their respective publica-
tion outlets, more specifically peer-reviewed articles
and reviews as well as conferences and books or book
chapters. In a second step, the sample was reduced to
peer-reviewed articles (i.e., articles, articles in press, re-
views, editorials, and notes). These articles were ana-
lyzed in terms of the most influential journals, authors,
contributions, as well as institutions and countries,
while providing additional disciplinary insights. Meas-
ures used in this study, and established as well as wide-
spread in bibliometrics, are contributions and citations
as well as h-index (Hirsch, 2005; Merigé et al., 2015). Us-
ing the total number of contributions in combination
with citations and h-index captures the extent as well as

49



Technology Innovation Management Review

April 2019 (Volume 9, Issue 4)

A Discipline-Spanning Overview of Action Research and Its Implications for
Technology and Innovation Management Matthias Guertler, Nathalie Sick, and Anton Kriz

the outreach and influence of contributions in the
field (Ding et al., 2014).

In addition to the quantitative bibliometric analysis,
qualitative insights are added to complete the discip-
line-spanning review of action research with a discus-
sion of benefits and challenges particularly to TIM.

Discipline-Spanning Bibliometric Overview
of Action Research Literature

General overview

As of November 2018, 13,727 documents on action re-
search have been published. Peer-reviewed articles
hold the biggest share with 79%, followed by confer-
ence papers with 14% and books, as well as book
chapters with 7%. Table 1 provides an overview of the
most relevant disciplines with more than 500 publica-
tions on action research. A disciplinary analysis re-
veals that social science is the dominant discipline,

Table 1. Overview of central disciplines in action research

contributing 58% of all publications. Business, man-
agement, and accounting - including TIM - follows
with 21%, while computer science and engineering ac-
count for 15% and 9%, respectively. As publication
structure and strategies can vary across disciplines, a
detailed analysis of three key outlets of scientific re-
search is given: 1) peer-reviewed articles (i.e., articles,
articles in press, reviews, editorials, and notes), 2) con-
ference papers, and 3) books and book chapters. Un-
surprisingly, peer-reviewed articles are the key outlet
for most disciplines, ranging from 64% in decision sci-
ence to 98% in nursing with an overall average of 79%.
Exceptions, as Table 1 highlights, are computer sci-
ence and engineering, with conference papers the
dominant or at least equal outlet for research publica-
tion. This might be due to a more prominent role of
conferences in these disciplines, which might mean
that conference papers need to be considered when
analyzing these disciplines, but this requires further re-
search.

Peer-Reviewed Conference Books & Book
Total .
Articles Papers Chapters
10,792 1,905 953
Total 13,727
78.6% 13.9% 6.9%
7,924 6,789 493 624
Social Science
57.7% 85.7% 6.2% 7.9%
2,829 2,481 182 152
Business, Management, and Accounting
20.6% 87.7% 6.4% 5.4%
2,085 865 1,114 71
Computer Science
15.2% 41.5% 53.4% 3.4%
1,288 651 548 67
Engineering
9.4% 50.5% 42.5% 5.2%
1,280 1,152 15 110
Art and Humanities
9.3% 90.0% 1.2% 8.6%
1,051 924 74 52
Psychology
7.7% 87.9% 7.0% 4.9%
897 880 4 12
Nursing
6.5% 98.1% 0.4% 1.3%
682 434 230 3
Decision Science
5.0% 63.6% 33.7% 0.4%
673 599 30 42
Environmental Science
4.9% 89.0% 4.5% 6.2%
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Evolution of action research in different disciplines

Analyzing the year-by-year evolution of action research
articles published in each discipline reveals a long “in-
cubation phase” between the first publication and an
increased publication momentum (Figure 1). The start
of a publication stream is considered as two consecut-
ive publications with no more than three gap years. The
seminal paper on action research by Kurt Lewin dates
back to 1946. This social sciences action research article
is seen as the start of all publication streams (Burnes,
2004) and is still seen as seminal in today’s action re-
search landscape. In the following five years, the discip-
lines of business, management, and accounting; arts
and humanities; psychology; as well as nursing started
publication activities on action research. However, it
was not until around the beginning of the 1970s that ac-
tion research led to a continuous publication stream
and began to develop additional intensity. In 1974, de-
cision science published the first action research art-

Discipline
L ALEEL (first / start”) =—a

Social Science

*(year of first paper / start of continuous

icles with consecutive contributions. Later disciplines
are computer science and engineering with smaller
gaps of eight and 12 years, with action research only
gaining real momentum from the early 80s. The most
recent discipline in our analysis is environmental sci-
ence starting in 1980.

Figure 1 highlights a marked incline in publications in
social sciences from the 1980s with this catapulting
after 2004. A more general incline across respective dis-
ciplines is observed with the turn of the millennium.
The growth factor of the annual publication rates from
2000 until 2017 ranges from 1.0 for nursing and 2.5 for
psychology up to 32.0 for engineering. Decision science
and business, management, and accounting represent
the lower middle field with a growth factor of 3.5 and
4.2 respectively. The upper middle field is formed by so-
cial science (7.4), computer science (7.7), environment-
al science (8.8), and arts and humanities (9.6).
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Figure 1. Evolution of new action research publications in the key disciplines
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The most influential journals

Another key aspect of a bibliometric overview of action
research is where studies on or involving action re-
search are published, particularly concerning the focus
and disciplines. It is striking that the most productive
action research journals are specifically dedicated to ac-
tion research as a research method, for example, Educa-

tional Action Research (445 articles), Action Research
(298 articles), Systemic Practice and Action Research
(221 articles), and the International Journal of Action
Research (76 articles) (Table 2). The aforementioned
journals are either associated with social science or
business, management, and accounting, the two major
disciplines in action research (Table 1).

Table 2. Most productive and influential journals publishing action research

- Q
ﬁ : .
&= é E % E :E g @ g
g | g z s EE| 8 g AN
® =] < = < =] = 3]
s | % o 2 5128 2|28 5 s 23| ¢
= S = 9 13} @ O 2 B = =) o | &
= » D 177) [ =Y =l ~ — o0 = e
A o = 2 9 < e = = = | 5
E E 5 § 3/ 8|8 8|2 R AR AR
o -t >| -
Journal = S | Teme| JE 3| &8 |S |4 | 2| & | 2|8 A&
1 | Educational Action Research 445 3136 7.0 X
2 | Action Research 298 3627 12.2 0.83 X X
3 | Systemic Practice and Action Research 221 1876 8.5 0.88 X
4 | Journal of Advanced Nursing 102 3137 30.8 2.76 X
5 | Journal of Clinical Nursing 84 1317 15.7 1.98 X
6 | International Journal of Action Research 76 235 3.1 X X
7 | Teaching and Teacher Education 52 1749 33.6 3.34 X
8 | Nurse Education Today 47 480 10.2 2.43 X X
9 | Journal of Applied Behavioral Science 41 954 23.3 2.18 X
10 | Human Relations 40 2486 62.2 4.35 X X X
11 | Espacios 36 16 0.4 X
12 | Learning Organization 34 651 19.1 X X
13 | Al and Society 33 71 2.2 X X
14 | British Educational Research Journal 33 718 21.8 2.29 X
15 | Journal of Social Issues 32 2689 84.0 3.26 X
16 | Social Science and Medicine 32 2071 64.7 3.84 X X
17 Internat}onul Journal of Operations and 31 1921 62.0 437 x <
Production Management
18 | International Journal of Learning 30 19 0.6 X
19 | Management Learning 30 780 26.0 2.46 X X
20 | British Journal of Occupational Therapy 29 209 7.2 0.97 X
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Notably, these more dedicated action research journals
are not amongst the most influential journals in terms
of citations and impact factor. The highest number of
citations per paper (number of total citations “TC” di-
vided by number of total papers “TP”) is held by the
Journal of Social Issues (84 TC/TP) with the seminal pa-
per by Kurt Lewin from 1946 with 1796 citations, fol-
lowed by Social Science and Medicine (65 TC/TP),
Human Relations (62 TC/TP), and the International
Journal of Operations and Production Management (62
TC/TP). Similar to the most productive journals, the
most influential ones are attached to social science and
business, management, and accounting, but also to arts
and humanities and decision science. Underlining the
interdisciplinary nature of action research, many journ-
als show affiliations to more than one discipline.

However, no TIM journal can be found amongst the
most productive or influential journals. Two findings
need to be highlighted in this context: On the one hand,
there are very productive dedicated action research
journals that focus on action research as a research
method. On the other hand, highly influential discip-
line-specific journals are identified without a particular
focus on action research. Despite the inferiority in num-
bers, it seems that a discussion on the application as
well as advantages and challenges of action research is
happening on a discipline-specific level. One reason
might be that the discussion on when and how to apply
action research needs to consider the characteristics
and boundary conditions of each discipline, which re-
quire and are crucial for discipline-specific action re-
search models.

The most influential articles

Sorted by average annual citations, Table 3 presents the
most influential articles on action research. The work of
Israel and co-authors (1998) on community-based re-
search to improve public health is a standout with the
highest number of annual citations (125 TC/year). What
is striking about the remainder of the articles is the high
representation of management and, more specifically,
TIM-related topics. In light of the fact that no TIM journ-
al was found amongst the most productive outlets for
action research, TIM-related topics and authors seem to
be active but are publishing in different domains. “Ac-
tion Design Research” by Sein and co-authors (2011) is
a seminal work published in MIS Quarterly in the man-
agement information systems domain. Kaplan’s (1999)
“Innovation Action Research” is distributed through the
Journal of Management Accounting Research in the ac-
counting domain while Linder and Williander’s (2017)
“Circular Business Model Innovation” is published in
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Business Strategy and the Environment in the strategic
management domain. More distantly related examples
from general management are the study by Kieser and
Leiner (2009) on “Why the rigor-relevance in manage-
ment gap in is unbridgeable” in the journal of Manage-
ment Studies or Luescher and Lewis (2008) on
“Organizational change and managerial sense mak-
ing” in the Academy of Management Journal. This dis-
persion of TIM-related action research articles across
non-TIM outlets reinforces the need for a discipline-
spanning analysis of action research, in order to build
a deep understanding of a successful application and
the benefits and challenges of action research for TIM.

The most productive and influential authors (peer-
reviewed)

Nineteen authors with more than ten publications can
be found in the action research arena, with David
Coghlan the most productive with 44 papers (Table 4).
Beyond being productive, he is one of the authors of
“Action research for operations management”, and in
doing so laid the foundation for using action research
in operations management (Table 3). Chris Huxham,
with a total of 11 contributions, is the most cited and
influential author with 112 citations per paper. Review-
ing the disciplines associated with the authors’ public-
ations in Scopus, it is striking that all authors are
linked to social science, the originating and dominant
discipline shaping action research. Moreover, most au-
thors have published in a wider variety of disciplines,
including medicine; business management, and ac-
counting; arts and humanities; as well as psychology.
In contrast, only two authors — John Elliott and Karen
Goognough - show a discipline-specific profile with
their respective focus on social science and psycho-
logy.

The most productive and influential institutions and
countries

The analysis of the most productive and influential in-
stitutions and countries reveals that Australia and the
UK show strong streams of action research with eight
and respectively six institutions in the TOP 20 (Table
5). Major contributions are also available from Brazil,
Canada, Denmark, Ireland, and Sweden. Compared to
other areas, the country profile seems to be quite spe-
cific, with powerful streams of action research in a
small number of countries. Interestingly, the research
output does not show a high variety between 72 contri-
butions for first ranked Monash University in Australia
compared to 51 contributions of Goteborgs Universitet
in Sweden on rank 20. While citations per paper are
also rather equally distributed, the University of
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Table 3. Overview of most influential articles

April 2019 (Volume 9, Issue 4)

Avg. Annual
# Authors Year Title Cited By Citations Journal
1 Israel, B.A., Schulz, A.]., 1998 Review of community-based research: 2507 125.4 Annual Review of Public
Parker, E.A., Becker, A.B. Assessing partnership approaches to Health
improve public health

2 Sein, M.K., Henfridsson, 2011 Action design research 5556 79.3 MIS Quarterly:

0., Purao, S., Rossi, M., Management
Lindgren, R. Information Systems
3 Montero, 1., Leén, O.G. 2007 A guide for naming research studies in 582 52.9 International Journal of
Psychology Clinical and Health
Psychology
4 Linder, M., Williander, 2017  Circular business model innovation: 47 47.0 Business Strategy and
M. Inherent uncertainties the Environment
5 Shirk, J.L., Ballard, H.L., 2012  Public participation in scientific research: A 261 43.5 Ecology and Society
Wilderman, C.C., framework for deliberate design
Phillips, T., et al.

6 Bock, G.W., Kim, Y.-G. 2002  Breaking the myths of rewards: An 681 42.6 Information Resources
exploratory study of attitudes about Management Journal
knowledge sharing (IRM])

7  Catalani, C., Minkler, M. 2010 Photovoice: A review of the literature in 310 38.8 Health Education and
health and public health Behavior

8  Jagosh, ]., MacAulay, 2012 Uncovering the benefits of participatory 216 36.0 Milbank Quarterly

A.C,, Pluye, P., Salsberg, research: Implications of a realist review for
J.,etal. health research and practice
9  Geels, F.W,, Berkhout, F., 2016 Bridging analytical approaches for low- 71 35.5 Nature Climate Change
Van Vuuren, D.P. carbon transitions
10 Cornwall, A., Jewkes, R. 1995 What is participatory research? 809 35.2 Social Science and
Medicine
11 Coughlan, P., Coghlan, 2002  Action research for operations management 537 33.6 International Journal of
D. Operations and
Production
Management

12 *Kaplan, R.S. 1998 Innovation action research: creating new 668* 33.4 Journal of Management
management theory and practice Accounting Research

13 Myers, M.D. 1997  Qualitative research in information systems 688 32.8 MIS Quarterly:

Management
Information Systems
14  Liischer, L.S., Lewis, 2008 Organizational change and managerial 326 32.6 Academy of
M.W. sensemaking: Working through paradox Management Journal
15 Kurtz, C.F., Snowden, 2003 The new dynamics of strategy: Sense- 489 32.6 IBM Systems Journal
D.J. making in a complex and complicated
world

16 Straub, D.W., Welke, R.]. 1998 Coping with systems risk: Security planning 614 30.7 MIS Quarterly:

models for management decision making Management

Information Systems
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Table 3 (continued). Overview of most influential articles

April 2019 (Volume 9, Issue 4)

Avg. Annual
# Authors Year Title Cited By Citations Journal
17 Avison, D.E., Lau, F., 1999 Action research 581 30.6 Communications of the
Myers, M.D., Nielsen, ACM
P.A.
18 Sedlmair, M., Meyer, M., 2012  Design study methodology: Reflections 177 29.5 IEEE Transactions on
Munzner, T. from the trenches and the stacks Visualization and
Computer Graphics
19  Chatti, M.A., Dyckhoff, 2012 Areference model for learning analytics 173 28.8 International Journal of
A.L,, Schroeder, U., Thiis, Technology Enhanced
H. Learning
20 Puhakainen, P., Siponen, 2010 Improving employees’ compliance through 216 27.0 MIS Quarterly:
M. information systems security training: An Management
action research study Information Systems
21 Jacobs, S., Dendoncker, 2016 A new valuation school: Integrating diverse 52 26.0 ELcosystem Services
N., Martin-Lépez, B., values of nature in resource and land use
Barton, D.N., Gomez- decisions
Baggethun, E., et al.
22 Sebanz, N., Knoblich, G. 2009 Prediction in joint action: What, when, and 231 25.7 Topics in Cognitive
where Science
23 Baum, F., MacDougall, 2006 Participatory action research 303 25.3 Journal of Epidemiology
C., Smith, D. and Community Health
24  Shannon, K., Kerr, T., 2008 Social and structural violence and power 252 25.2 Social Science and
Allinott, S., Chettiar, J., relations in mitigating HIV risk of drug- Medicine
Shoveller, J., Tyndall, using women in survival sex work
M.W.
25 Baskerville, R.L., Wood- 1996 A critical perspective on action research as a 550 25.0 Journal of Information
Harper, A.T. method for information systems research Technology
26 Lewin, K. 1946  Action research and minority problems 1792 249 Journal of Social Issues
27 Wang, C.C. 1999 Photovoice: A participatory action research 469 24.7 Journal of Women's
strategy applied to women’s health Health
28 Case, J.M,, Light, G. 2011 Emerging methodologies in engineering 172 24.6 Journal of Engineering
education research Education
29 Davison, R.M., 2004  Principles of canonical action research 344 24.6 Information Systems
Martinsons, M.G., Kock, Journal
N.
30 Kohler, T., Fueller, J., 2011 Co-creation in virtual worlds: The design of 165 23.6 MIS Quarterly:
Matzler, K., Stieger, D. the user experience Management
Information Systems
31 Kieser, A, Leiner, L. 2009  Why the rigour-relevance gap in 212 23.6 Journal of Management
management research is unbridgeable Studies
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Table 4. The most productive and influential authors

April 2019 (Volume 9, Issue 4)
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Author = & | TC/TP | h Organization & i é SIS 5 2| & 2|8 E 2
1 | Coghlan, David 44 | 1462 | 332 | 19 | lrinity College Dublin,
Ireland
Norges Teknisk-
2 | Flood, Robert Louis 23 157 6.8 15 | Naturvitenskapelige
Universitet, Norway
. Texas A and M International
3 | Kock, Ned Florencio 20 831 41.6 30 University, USA
4 | Eilks, Ingo 17 | 326 | 192 | 17 | UniversityofBremen,
Germany
5 | Zuber-Skerritt, Ortrun 17 403 23.7 13 | Griffith University, Australia
6 | Koch, Tina 16 | 454 | 284 | 28 | UniversityofNewcastle,
Australia
7 | Elliott, John 13 | 316 | 243 | 16 gﬁ“’em“y of Bast Anglia,
8 | Mathiassen, Lars 13 | 487 | 37.5 | 29 | CcorsiaState University,
USA
9 | Robinson, Andrew Lyle 13 150 11.5 18 Umvere?'.lty of Tasmanta,
Australia
10 | Dick, Bob 12 | 241 | 201 | g | SouthernCross University,
Australia
11 | Lykes, M. Brinton M. 12 213 17.8 15 | Boston College, USA
North-West University,
12 | Wood, Lesley A. 13 36 2.8 6 South Africa
13 | Brydon-Miller, Mary L. 11 | 458 | 416 8 | University of Louisville, USA
The Doctorate-Granting
14 | Fine, Michelle 11 232 21.1 32 | Institution of the City
University of New York, USA
Memorial University of
15 | Goodnough, Karen 11 127 11.5 8 Newfoundland, Canada
16 | Haslett, Tim 11 | 94 | 85 g | University of Technology
Sydney, Australia
17 | Huxham, Chris 11 | 1227 . 23 g;“’emty of Strathclyde,
18 | Reason, Peter 11 458 41.6 14 | University of Bath, UK
19 | Spirig, Rebecca 11| 47 | 43 | 14 | UniversitaisSpital Zurich,
ping, ’ Switzerland
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Table 5. Overview of institutions and countries

University / Institution TP TC TC/TP Country Country TP

1 Monash University 72 1449 20.1 Australia 1 USA 2339

2 The University of British Columbia 71 1542 21.7 Canada 2 UK 2203

3 Queensland University of Technology 71 830 11.7 Australia 3 Australia 1168
1 Griffith University 67 990 14.8 Australia 4 Canada 656
5 University of Manchester 65 1651 254 UK 5 Brazil 340
6 University of Queensland 63 868 13.8 Australia 6 Sweden 306
7 University of South Australia 60 580 9.7 Australia 7 Spain 291
8 Universidade de Sao Paulo 58 281 4.8 Brazil 8  South Africa 282
9 University of Sheffield 57 990 17.4 UK 9 Netherlands 267
10 University of Toronto 57 1225 215 Canada 10 New Zealand 244
11  University of Technology Sydney 56 512 9.1 Australia 11 Finland 227
12 Aalborg Universitet 54 811 15.0 Denmark 12 Italy 205
13 University of Melbourne 54 797 14.8 Australia 13 Norway 194
14  Curtin University 54 291 5.4 Australia 14 Germany 191
15  Trinity College Dublin 53 1531 28.9 Ireland 15 Ireland 179
16  University of Leeds 53 996 18.8 UK 16 France 172
17  University of Salford 52 2164 41.6 UK 17 Denmark 165
18  Loughborough University 51 917 18.0 UK 18 Thailand 125
19  Open University 51 781 15.3 UK 19 Taiwan 124
20  Goteborgs Universitet 51 1028 20.2 Sweden 20 China 118
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Salford in the UK is the most influential institution with
42 citations per paper followed by Trinity College Dub-
lin, Ireland, with 29. Although the USA show the highest
number of articles per country (2339 articles), no US
university/institution is amongst the TOP 20 universit-
ies. From a country perspective, the TOP 3 countries
show a big lead to all following countries of the TOP 20.

The most productive and influential institutions and
countries

Figure 2 presents the key institutions in the highlighted
most active countries along with their most dominant
disciplines. Social science and business, management,
and accounting are well represented in the most active
countries. Nursing, as well as arts and humanities, fol-
low in the UK, Australia, and Canada, with the UK fo-
cusing on computer science in contrast to psychology
in Australia and Canada. Action research in the US is
positioned stronger in psychology, arts and humanities,
and computer science. Brazil, in contrast, shows a
slightly different profile. While social sciences and busi-

{?) The University of British Calumbia  {15) Trinity Caollege Dublin

{10) University of Taranto

ness, management, and accounting are less dominant,
action research is also robust in engineering and de-
cision science.

Synthesis of findings

The bibliometric analysis revealed that action research
is applied in a variety of disciplines, with social science
clearly the strongest and business, management, and
accounting (including TIM) following in second. The
first and seminal publication by Lewin (1946) started
the action research journey with publication activity of-
ten exhibiting long incubation phases. Publications on
action research gained real momentum after the turn of
the millennium with the steepest increases in engineer-
ing. In addition to disciplinary streams, action research
also shows particular strength in specific countries
such as the USA, the UK, and Australia — although it
might be interesting to investigate the influence of dif-
ferent cultural publication traditions onto these num-
bers. It is striking that the most productive journals
(total number of articles) publishing action research are
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discipline-spanning and action research specific, while
the most influential journals as well as articles (impact
factor, citations per article) are published in discipline-
specific journals. Although TIM journals are not repres-
ented among the most productive or influential journ-
als, TIM-related topics hold a fair share of the most
influential articles in the action research domain. Most
of these articles were published in journals from other
disciplines, which aligns with the small number of 19
dedicated action research articles in TIM or innovation
management in general. This might indicate that re-
searchers interested in publishing action research art-
icles aim for journals in disciplines, where action
research is more accepted. This stresses the need for a
discipline-spanning analysis to understand the benefits
and challenges of action research in TIM for a success-
ful application. A subsequent qualitative analysis of ac-
tion research literature reveals the benefits and
challenges of action research for TIM.

Action Research Benefits and Challenges for
Technology and Innovation Management

Following on from the bibliometric analysis, it became
clear that action research approaches are scattered
throughout a wide variety of disciplines, from which a
TIM-specific model is yet to emerge. The specific devel-
opments of action research streams in different discip-
lines also highlighted the need for tailored approaches
to account for the varying boundary conditions and re-
quirements in each discipline. The following qualitative
literature analysis aims to take an initial step towards a
TIM-specific action research approach by discussing
the benefits and challenges of action research high-
lighted in the different disciplinary streams from a TIM
perspective (Table 6). For this purpose, the central ele-
ments of TIM mentioned in the introduction are related
to the respective benefits and challenges of action re-
search:

* Socio-technical character of innovation problems and
systems

» Multi-faceted character of innovations and innovators
* Variety of innovation management stakeholders

* High levels of uncertainty around innovations

This discussion can serve as a foundation for develop-
ing a TIM-tailored action research approach based on

insights and learnings from a variety of other discip-
lines.

timreview.ca

Benefits of action research

Action research has an interdisciplinary character,
which helps to overcome established discipline struc-
tures and “silos”. This is necessary to deeply under-
stand socio-technical innovation systems and different
dimensions of innovators (Levin, 2012), which are char-
acteristic of TIM. In this respect, the non-linear but iter-
ative action research process spiraling around inherent
learning and knowledge development (Herr & Ander-
son, 2005; Lewin, 1946) helps to explore TIM problems
with a high level of technological and human uncer-
tainty and ambiguity.

Action research allows for the advancement of theory
while solving real-world problems, as does TIM (Hult &
Lennung, 1980; Levin, 2012; Mumford, 2001; Ottosson,
2003). A central advantage is the capability of combin-
ing rigour and relevance as complementary rather than
antitheses (Flyvbjerg & Sampson, 2011; Levin, 2012;
Mumford, 2001) with validity, depth, and a holistic re-
search understanding identified as not necessarily com-
promising rigour (Eikeland, 2006). This overcomes the
risk of basic or applied research being isolated and irrel-
evant (Flyvbjerg & Sampson, 2011; Levin, 2012; Ottos-
son, 2003) including direct evaluation of research
results and theories as well as in-depth insights around
TIM-related company processes and structures (Sus-
man & Evered, 1978).

Like other research techniques, action research re-
quires systematic fact finding, but it has particular
strengths in aiding and supporting goal-directed ac-
tions for specific organizational contexts (Hult & Len-
nung, 1980; Kaplan, 1998; Theodorakopoulos et al.,
2012). Socio-technical systems (Levin, 2012), including
organizational culture and behaviour as well as broad
ranges of interdisciplinary stakeholders (Séror, 1996),
demand rigour but also need to be reflective of the
changing and ongoing realities. In a complex socio-
technical TIM context with different dimensions of in-
novators, action research, with its human-centered and
client-empowering approach, enables deeper access
and utilizes not only explicit but also implicit stakehold-
er knowledge and feedback on new approaches, inter-
pretation of data, and identified research “anomalies”,
meaning unexpected findings (Eikeland, 2006; Flyvbjerg
& Sampson, 2011; Hult & Lennung, 1980; Swann, 2002).
These “anomalies” are common in highly uncertain
TIM systems. Their systematic investigation sometimes
might create better questions and lead to better re-
search. This can reveal underlying cause—effect chains
of phenomena and is the basis of improved understand-
ing of TIM theory and models (Susman & Evered, 1978).
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Lewin (1946) and Arens-Fischer and colleagues (2010)
noted the importance of more applied theory when hu-
man agency is involved. This potentially generates new
theory through practice but also incorporates “active
evaluation” of both the “researched” and “researchers”
(Brydon-Miller et al., 2003). Closely working with cli-
ents also allows for a better understanding of organiza-
tional group dynamics and underlying power
structures, interests, and interdependencies (cf. Arieli
et al.,, 2009; Flyvbjerg & Sampson, 2011; Ottosson,
2003). Competence building is a real advantage of ac-
tion research in TIM since clients are often beneficiar-
ies of training insights — sometimes direct or
alternatively through osmosis — while also engaging in
the problem-solving process. This has spill-over advant-
ages with potential to increase client commitment.
Building trust sets the basis for more sustaining cooper-
ative efforts between academia and clients and inevit-
ably helps transition TIM knowledge and approaches
into practice (Kaplan, 1998).

Challenges of action research

Action research has potential for “shining a light” on
real-world and real-time business and industry nu-
ances, yet it still has important challenges. A pertinent
issue hampering such a method relates to limited preci-
sion in interventions including sub-optimal or non-ex-
istent research and research design quality (cf. van
Aken, 2004) with increased relevance not sufficient in
compensating for poor research design (Eden & Hux-
ham, 1996; Levin, 2012). Applied TIM research projects
often bear the risk of focusing too strongly on a techno-
logy development part and neglecting an overarching
methodological perspective. Like commensurate meth-
ods and designs, action research requires deep expert-
ise and adequate verification and justification of
empirical efforts. An inordinate focus around “action”,
particularly of practitioners consulting in “the field”
(e.g. McNiff & Whitehead, 2003; Starkey et al., 2009),
without proper regard to “research” is arguably action
research’s most contentious challenge.

Another challenge with this form of application-ori-
ented research is a need for researchers to have skilled
facilitation, problem solving, and communicative capa-
city beyond less invasive TIM research methods such as
surveys or interviews (cf. Hult & Lennung, 1980; Mc-
Givern & Fineman, 1983) with such expertise notably
not easily acquired (Snoeren et al., 2012). Aligning in-
terests of clients and researchers is a key challenge and
is far from trivial. Action researchers exploring socio-
technical TIM problems with high levels of uncertainty

timreview.ca

also need to be aware and open to unforeseen events
and unanticipated findings, which might contradict
their prior experience (Hodgkinson & Rousseau, 2009).
This requires appropriate adjustments with trial and er-
ror and added time and potential additional resources
(Burnes, 2004). Changing course requires researcher re-
silience due to a lack of a “neat step-by-step approach”
(Herr & Anderson, 2005) and loss of control over vari-
ables (McGivern & Fineman, 1983). Interdependencies
within socio-technical innovation systems are a crucial
challenge that concomitantly makes prediction and
specificity difficult (Burnes, 2004; Lewin, 1947; Mc-
Givern & Fineman, 1983).

Effort, time, and cost of embedding researchers into a
socio-technical innovation system with various innovat-
ors and stakeholders is a major challenge. Levin (2012)
argues that this, along with a usually interdisciplinary
character, adds to the complexity of a project. There is
also a risk of getting lost in the problem-solving process
(Hult & Lennung, 1980) and getting too close to clients
and stakeholders (Snoeren et al., 2012). Awareness of in-
terests, power, and political games becomes critical
where researchers are variously involved or embedded
in these systems (Mumford, 2001). The variety of innov-
ators and stakeholders requires a careful but challen-
ging selection of willing and suitable project partners
and definition of appropriate levels of involvement
(Hult & Lennung, 1980). Fincham and Clark (2009) sub-
sequently argue “research” and “practice” are two dis-
tinctive domains with closeness often compromising
independence with thorough research techniques actu-
ally the responsibility of academics, not practitioners.

Clearly, specialist social exchange competences such as
building trust and avoiding controversies require exper-
ience and adequate capability (Arieli et al., 2009; Snoer-
en et al., 2012; Wicks & Reason, 2009). Nurturing
researchers with action research curiosity and capacity
with skills in problem solving as well as methodical and
social competences is important. It may mean, like an-
thropologists and ethnographers, TIM researchers need
to be willing to “live in the field” (Levin, 2012: 134; Mc-
Givern & Fineman, 1983; Susman & Evered, 1978). Sys-
tematically reflecting on and challenging one’s own
research and context dependencies to avoid biases are
crucial but also fundamental (Levin, 2012; Snoeren et
al., 2012; Starkey et al., 2009). Action research also re-
quires the communication of research findings to differ-
ent communities and TIM stakeholders. Although it is
essential, it requires additional effort and experience
about how to purposefully present these findings to
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each community (Eikeland, 2006; Hult & Lennung,
1980; Levin, 2012). In terms of academic publications,
action research papers often struggle with word restric-
tions of journals as a detailed and transparent descrip-
tion of the study and its research design can be quite
lengthy. Table 6 summarizes the key arguments above
based on a substantive analysis and synthesis of the ac-
tion research literature in relationship to TIM.

Reflective Conclusion

The study at hand contributes a quantitative discipline-
spanning analysis of different action research streams
across the globe as well as a qualitative analysis of bene-
fits and challenges of action research for TIM. First, the
close relationship between theory and practice in ac-
tion research proves to be particularly beneficial to
tackle socio-technical innovation problems and there-
fore bridge the rigour-relevance gap in TIM. However,
in comparison to further TIM research methods, addi-
tional effort is required to prove the rigour and validity
of the method. Second, the interdisciplinary nature of
action research aligns well with the multi-faceted char-
acter of innovation and helps to span boundaries
between disciplinary silos in TIM. On the other hand,
TIM researchers need to be prepared and trained in
how to take advantage of action research for boundary-
spanning purposes. Third, the human-centred and cli-
ent-empowering action research approach enables the
inclusion of the TIM-specific wide variety of stakehold-
ers and the continuous balancing of their interests and
requirements. On the flip side, TIM researchers have
the responsibility to ensure sufficient -closeness
between stakeholders and researchers, while maintain-
ing independent research at the same time — which is
less of an issue when using other TIM research meth-
ods. Fourth, the iterative action research process sup-
ports exploration in highly uncertain TIM
environments, while the frequent pivots in action re-
search projects are more likely to lead to more disrupt-
ive theory extensions. However, there is no
TIM-specific action research methodology available
that guides TIM researchers through the iterative steps
of the action research process. In summary, these in-
sights provide recommendations and avenues for fur-
ther research on where, when, and how to purposefully
use action research in TIM:

* The discipline-spanning bibliometric analysis in this
study could be enlarged by using additional measures
to identify linkages between TIM and other discip-
lines, such as co-citations or keyword analyses.
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¢ A detailed qualitative analysis of TIM-specific contri-
butions across journals from different disciplines
could add to the current analysis and identify addition-
al strengths and “white spots” of action research in
TIM to date.

e Future research should further investigate the poten-
tial bidirectional dependencies between a limited ac-
ceptance of action research in TIM-related journals
and the high number of TIM-related publications in
journals from other disciplines. This also includes an
analysis of if, where, and how actual action research
articles might have been published under a different
label. The analysis of the most productive and influen-
tial journals can also help researchers to select the
most suitable outlet for their publications.

* The research design and study description of action re-
search projects can often be quite lengthy and in con-
flict with word limitations of journals. The
development of a standardized way of describing ac-
tion research projects could help to save space while
ensuring a transparent research description.

* Due to the combination of technological and social as-
pects of TIM, future studies could explore how action
research can be used in interdisciplinary joint projects
in combination with other research methodologies. An
example might be the development of a product-ser-
vice system, which brings together technical subject
matter experts for developing the system and TIM as
well as engineering design researchers exploring the
overarching innovation processes.

* Another interesting field of research is how practition-
ers and their expertise can be utilized best to yield in-
depth insights and co-create knowledge to advance
the TIM body of knowledge. This deep research “in the
field” requires further investigations into how rigour
and relevance can be combined most efficiently in a
TIM environment.

¢ In the context of the capability building through action
research, the link and potential synergies to action
learning should be explored in the future. This could
benefit teaching and practitioner training of TIM ap-
proaches as well as training of action researchers
themselves.

e Based on the insights from the abovementioned re-

search endeavours, a TIM-specific action research
methodology needs to be developed. Although existing
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Table 6. Technology and innovation management specific benefits and challenges of action research

Benefits

Challenges

Socio-technical
character of TIM
problems and
contexts

Continuous alignment of theory and practice
creates holistic understanding of innovation as a
socio-technical system including its
organizational culture and behaviour (Kaplan,
1998; Ottosson, 2003; Séror, 1996)

Combination of rigour and relevance allows for
solving real-world TIM problems while
advancing TIM theory (Levin, 2012; Mumford,
2001)

Better diffusion of new TIM approaches in
practice to bridge the rigour-relevance gap in
TIM (Kaplan, 1998; Theodorakopoulos et al.,
2012; Yang & Hsiao, 2009)

e Effort, time, and cost to embed TIM researchers
into a socio-technical innovation system
(Serensen, Mattsson, & Sundbo, 2010)

+ TIM researchers need to be willing to live “in the
field”, which might contradict prior experience
(Levin, 2012; Susman & Evered, 1978)

+ Higher effort compared to further TIM research
methods to ensure and prove validity and rigour
of research (Coughlan & Coghlan, 2002; Eikeland,
2006)

Multi-faceted

Interdisciplinary character of action research

» Slow acceptance and thus application of action

character of TIM helps to overcome established discipline research in TIM
structures and “silos” often present when solving . . .
TIM problems (Levin, 2012) e TIM researchers need. traln.lng anq experience in
how to span boundaries using action research,
¢ Deeper understanding of group dynamics and e.g., selecting suitable clients for the research
their effects on TIM outcomes (cf. Arieli et al., project and assign them to appropriate roles
2009; Flyvbjerg & Sampson, 2011) (Arieli et al., 2009; Snoeren et al., 2012)
Variety of TIM ¢ Competence building for clients and researchers ¢ Need to analyze TIM stakeholder networks,
stakeholders (technical and social) for future TIM projects (for interests, and power requires experience and
details: Arieli et al., 2009; Burnes, 2004; Hult & knowledge about individual needs of each
Lennung, 1980) community (Mumford, 2001)
» Human-centred and client-empowering * Requires purposeful processing and presentation
approach enables access to tacit knowledge of for each TIM stakeholder community (Eikeland,
TIM stakeholders (Eikeland, 2006; Flyvbjerg & 2006; Levin, 2012)
Sampson, 2011; Hult & Lennung, 1980) ¢ Managing closeness, but also independence of
¢ Iterative and reflective action research approach research and practice as a responsibility of TIM
allows for continuous balancing of TIM researchers (Fincham & Clark, 2009)
stakeholder needs
High levels of * Iterative action research process helps to explore e Iterative action research process and pivoting,
uncertainty highly uncertain and ambiguous TIM problems including unexpected findings, might contradict
around TIM (Herr & Anderson, 2005; Lewin, 1946) TIM researchers’ prior experience

Alignment of the iterative action research process
with the effectuation process in
entrepreneurship and TIM (cf. Frederiksen &
Brem, 2017)

Pivoting in action research projects allows for
more disruptive theory improvements in highly
uncertain TIM environments

+ No TIM-specific action research methodology
available providing a rigorous step-by-step
process (Herr & Anderson, 2005)

* A detailed description of a study’s action research
design can be lengthy and conflict with word
limitations of journals
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¢« Why not go out on a limb? Isn’t that where the fruit is? ”

Frank Scully (1892-1964)
Journalist and author

With the aim to help innovation researchers choose outlets for articles based on participat-
ory and action research methods, this article describes and discusses publication patterns
of action research. A bibliographic study of 33 innovation journals ranked 4, 3, 2, and 1 in
the 2018 Academic Journal Guide is complemented by a case study of this journal, the
Technology Innovation Management Review, as an example of an established open access
journal in the field with a wider scope and target group. From these two studies, we learn
that the overall trend is towards more publications of action research articles in a diversity
of outlets. Indirectly, the study supports the general view that articles striving towards
adding practical relevance to research are becoming more frequent. There is no support
for the notion that more renowned and higher-ranked journals would be more hesitant to
accept articles with action research methods. The study also notes that there are interest-
ing outlets beside those highly ranked and indexed in more conventional ways. The conclu-
sion reached is that we lack a clear answer to the question of what are the best outlets for
those of us who are interested in both innovation and action research. Instead, the study
invites us to reflect upon what kind of impact we want to have and then act accordingly.

Introduction

What are the best outlets for those of us who are both
interested in innovation and action research? Especially
for those of us who would like to combine practical im-
pact with an academic career, this is an important ques-
tion. Bibliometric rules and arguments from
institutional managers often favour established proced-
ures, demanding not just any publications, but publica-
tions in high-ranked journals, or “proper journals”, as
Shani and colleagues (2007) write. As an action re-
searcher, this requirement can be cumbersome given
that well-established and high-ranked journals might
be hesitant to accept articles based on action research
methods, according to MacIntosh and Wilson (2003)
and Mathiassen, Chiasson, and Germonprez (2012), but
at least “some good journals do sometimes publish ac-
tion research” as Ahlstrom (2015) phrases it. However,
for action researchers, this positive development is
quite recent and specific to certain fields (e.g., educa-
tion and health) and does not encompass technology
and innovation, according to Flicker (2014).

timreview.ca

What distinguishes action research from other research
traditions are an interest to make a direct impact on
practical problems, that is to create action, and the in-
volvement of those concerned in problem definitions
and knowledge constructions. It is based on democratic
ideals, where the interests and demands on questions
asked, methods used and results, sought from both re-
searchers and those researched are equally respected
(Dewey, 1937; Johansson & Lindhult, 2008; Lewin, 1946).
One-sided scientific control of the research process, in-
cluding control of analyses and interpretations, will not
do, and this approach therefore challenges dominating
scientific ideals that rest on upholding the divide. The
mutuality of action research is sometimes highlighted
through adding the prefix participative or participatory
to action research. Action research has slowly been gain-
ing acceptance over the years, and there are now two
well-established dedicated journals: Action Research (es-
tablished in 2003 by SAGE) and the International Journal
of Action Research (established in 2005 by Rainer Hampp
Verlag). Browsing published titles, one can note that
these two journals are dominated by health, education,
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and development studies, thus supporting Flicker’s
(2014) statement above. Technology and innovation
are covered, but they are not part of the mainstream.

After researching what has been written on the publish-
ing topic, there is no clear answer available to the initial
question regarding the best publication outlets for ac-
tion researchers. Instead, we are left with quite weak
value-laden statements as those above. Answers are in-
complete and concluding statements are mostly cir-
cumstantial, pointing to the fact that action research
articles still do not match the standards of high-ranked
journals, and thus are being rejected. Shani and col-
leagues (2007) suggest that these standards mainly are
applied in order to protect the publishers’ reputation,
where action research has been considered question-
able. Exactly what the standards are also varies from in-
stitution to institution and person to person (Shani et
al., 2007), making it hard for an action researcher to
judge the chances of being accepted. Schon (1995)
provides us with a possible explanation to this prob-
lem, describing action research as scientifically differ-
ent with an epistemology and standards of its own
where practical relevance is part of the scientific rigour
and not something that can be disregarded.

On the other hand, new research approaches and
mixed methods are making their way into high-ranked
journals, and among those, some rely on action re-
search. The reason for this development, according to
Rau, Goggins, and Fahy (2018), is the current societal
demand for research to have social impact, not only
scholarly impact. This demand also paves the way for
publications in open access journals. When intro-
duced, open access first appeared as another outlet op-
tion for researchers. Now, there are voices turning the
optional outlet into the preferred outlet, even making it
mandatory in certain circumstances. An example of
this demand is an agreement from September 2018,
when eleven European countries approved “Plan S”,
which requires that, “from 2020, scientific publications
that result from research funded by public grants must
be published in compliant Open Access journals or
platforms” (cOAlition S, 2018). This development
should come as no surprise, as there is general move-
ment in society towards open approaches. Since the
turn of the millennium, open approaches, where differ-
ent actors get together in order to create change
through active participation in knowledge building, cul-
minating in some kind of action, appear to becoming
the new norms that drive society (cf. Chesbrough,
2003). Action research is thus well in tune with the over-
all societal development, especially when the prefix
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participatory/participative is added to different know-
ledge processes.

Summing up, “open” as the new normal, the establish-
ment of open access journals, and now public demands
for open publishing, are growing concerns for both pub-
lishers and researchers. The former sees their tradition-
al business models crumble, and several now offer open
access for a fee. The latter are instead given more ap-
proved choices when looking for the best outlets. Even
though there are many predatory journals luring re-
searchers into low-quality outlets with mysterious pay-
ment schemes, there are also well-established open
access journals that uphold scientific rigour through
peer review, for example, and thus represent valid op-
tions for serious researchers. In the midst of this devel-
opment, the initial question remains, and the purpose
of this article has been specified to describe and discuss
action research publication patterns in innovation
journals.

In order to meet this purpose, a limited bibliographic re-
view of 33 journals was undertaken. The bibliographic
study was then complemented with a case study of the
TIM Review in order to build an example of a contem-
porary journal with an agenda for bridging the know-
ledge gap between theory and practice (quite in line
with the action research agenda of many researchers).
In the remainder of this article, the results of both stud-
ies are described and analyzed with the aim of helping
researchers choose outlets for articles based on particip-
atory and action research methods.

Bibliographic Study

The bibliographic study consists of a limited review of
all 33 journals listed in the innovation category of the
Chartered Association of Business Schools’ 2018 Aca-
demic Journal Guide (AJG; charteredabs.org/academic-journal-
guide-2018/). This study especially addresses questions of
rank in relation to frequency of published action articles
over the years.

The choice of the AJG as a base for the selection is ex-
plained by its well-established use in business schools.
It is also quite stable. Compared to the 2015 AJG, the
2018 version used here displays just one change in rank-
ing, which is that the journal Research Policy has moved
up from 4 (top journals) to 4* (journals of distinction).
The 2018 edition also encompasses four new journals,
all ranked 1, moving the index from a total of 29 journ-
als to 33. The index is dominated by lower-ranked journ-
als, as can be viewed in Figure 1.
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Figure 1. Number of innovation journals by ranking in the 2018 AJG

The ranking is described as follows in the AJG:

Rank 4* Grade 4 journals that are recognized
worldwide as exemplars of excellence

Rank 4 Journals that publish the most original

and best-executed research

Rank 3 Journals that publish original and well-

executed research papers and are

highly regarded

Rank 2 Journals that publish original research

of an acceptable standard

Rank 1 Journals that, in general, publish

research of a recognized, but more

modest standard in their field

Data collection

The bibliographic study is divided into two parts. The
first part includes 18 journals ranked 4, 3, and 2, ac-
cessed through searches using academic library access
and individual searches through the homepage of each
journal. The second part includes 15 journals ranked 1,
researched using Google Scholar. The different parts
are presented separately. By doing this division, the in-
fluence of less established and novel journals will inter-
fere less with the overall trend of more established
journals.

The search terms used for the study are “action
research”, “participatory research”, “participative re-
search”, “participatory action research”, and “participat-
ive action research”. In the analysis, the last four terms
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are grouped in pairs as they are judged to be synonyms,
as follows: “participatory/participative research” and
“participatory/participative action research”.

The study encompasses the years from 1968 (the first
mentioning of action research) to 2018, although most
journals were not founded at the time of the first men-
tioning. The total tally for each year can thus not be
compared straight off. The year 2018 is also included, al-
though with incomplete records as the study was con-
ducted in December of that year.

Analytical approach

For an article to qualify, it must exactly match one of
the five search terms, where it is important to observe
that “participatory/participative action research” also
will show up in the more general search for “action re-
search”. Accordingly, the compilation does not claim to
give the exact numbers of articles, instead it gives an
overview of how many articles mention the five interre-
lated search terms. In this way, “participatory/particip-
ative action research” shall be regarded as a
subcategory of “action research” that was extracted
from the total number in the presentation, where the
combined number gives us a total for all articles men-
tioning any form of “action research”.

Furthermore, it should be noted that the study does not
consider if there is just a brief mentioning of a term in
passing or if it was a central term reoccurring
throughout an article. The study does thus not reveal
how many specifically claimed participatory and action
research articles that are actually published by the
journals. The mentioning of the terms should instead
be seen as proxies for a publication pattern that would
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only be possible to assess through a qualitative study.
This, in turn, would be dependent on full access to all
articles in all journals, which we do not have at present.
The results are thus more indications through proxies
than complete or correct numbers.

As discussed by Reason and Bradbury (2008), there are
many different names for action research, which means
that a choice of other search phrases than the five men-
tioned would give different results. The choice of these
specific five terms are, however, justified as follows. Our
presumption is that “action research” will return art-
icles expressly addressing expressed methodological
choices, whereas “participatory/participative research”
will return articles especially addressing the relation-
ship between the researcher and the researched. The
combined term “participatory/participative action re-
search” will consequently return articles addressing
both these angles. All this assumes that the authors
have reflected on the terms used, which they should
have given that information about methodological
choices usually is prioritized in research articles.

Reflecting on these matters in the outset, we also hypo-
thesized that the terms “participatory” and “participat-
ive” ought to be more commonly used as
methodological descriptors in recent articles due to the
popularization of open approaches and a movement to-
ward dismantling borders between the researchers and
the researched, as described by Rau and colleagues

(2018).
Complementary Case Study: The TIM Review

The bibliographic study is built on an index constructed
by an expert group, favouring a conventional way of
ranking innovation journals that need to qualify to be
included. However, newer journals emphasizing broad-
er goals (including quality) are easily neglected and may
remain unranked. As discussed in the introduction, an
array of new journals has been launched outside the
conventions that make the AJG possible. Still, one
might wonder how the publishing patterns of a new
type of journal compare to that of those in a traditional
index. For comparative reasons, a singular case study of
the journal Technology Innovation Management Review
(TIM Review; timreview.ca) was conducted. The choice of
TIM Review came naturally as it is the outlet for this art-
icle (as part of a pair of special issues dedicated to ac-
tion research), but it also represents a well-established
open access journal with an aim of spreading know-
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ledge across disciplines and to both scholars and practi-
tioners. It should also be more interesting to the read-
ers to have data on the very journal they are reading,
instead of some other possibly just as relevant journal.
In other words, including TIM Review invites the read-
ers to directly reflect upon claims made in this article
with their first-hand experiences of the journal.

For this complementary study, data was collected using
Google Scholar’s advanced search, but following the
same pattern as for the bibliographic study. The analyt-
ical approach was also the same as for the bibliographic
study but was complemented with a few qualitative ad-
ditions made possible through open access to both art-
icles and the Editor-in-Chief (quite in line with growing
ideas of relevance and the epistemology that builds ac-
tion research, one might add).

Results

The result section is divided into two sections. First, we
present the findings and analysis of the bibliographic
study’s two parts: journals ranked 4, 3, and 2 and then
journals ranked 1. Second, we do a similar analysis for
the TIM Review. This is followed by an analysis and a
discussion that more specifically address publication
patterns and the questions guiding this article.

Journals ranked 4, 3, and 2

The first part of the bibliographic study (journals
ranked 4, 3, and 2) includes a total of 423 articles going
back to the publication of the first action research art-
icle in 1968. Of these 423 articles, 319 contain the gener-
al term action research, 32 articles contain the more
specific term participatory/participative action re-
search, and 76 contain the term participatory/particip-
ative research. For the period between 2000 and 2018,
these different categories amount to 228, 26, and 67 art-
icles, respectively.

As visible in Figure 2, all researched terms show an in-
crease over the studied period. For action research, this
is continuous growth, whereas the other terms are
more stochastically mentioned but reoccurring from
about the year 2000. From 2000 onwards, there are
about 13-14 action research and 3-4 participatory/par-
ticipative research articles published each year within
the innovation category of the AJG journals ranked 4, 3,
and 2. Of the 13-14 action research articles published
each year, typically only 1 or 2 use the more specific
term participatory/participative action research.

69


http://timreview.ca

Technology Innovation Management Review

April 2019 (Volume 9, Issue 4)

Choosing an Outlet for Action Research: Publication Patterns in Innovation Journals

Magnus Hoppe
25
"participatory/participative action research"

20
é "participatory/participative research"
g 15
° = ""action research"
8 10
£
-
pd

5

A

2l
~
(2]
—

0 \
00
3
—

1970
1974
1976
1978
1980
1982
1984
1986
1988

1990

NS

N < W 0 O N S W 0 O N S W o
o o o o O O o O O «H = «— =
o o o oo O O O O o O o o o o
™ = = = &N N NN NN N NN N
Year

Figure 2. Total number of published articles in journals ranked 4, 3, and 2 included in the AJG mentioning action re-
search, participatory/participative research, and participatory/participative action research between 1968 and 2018

There is no support for the notion that any of the ex-
amined terms have been used relatively more fre-
quently over this 18-year period; instead, the
terminology pattern seems quite stable from the year
2000 onwards. But, if we instead compare the periods
before and after the year 2000, participatory/particip-
ative research has become more frequent, moving
from 1 article out of 11 in the period before the new
millennium to 1 article out of 5 in the period that fol-
lows.

A total of 311 articles were published since the year
2000, leaving a total of 106 articles published up until
1999. Hence, about three-quarters of all articles were
published after the year 2000. The oldest articles men-
tioning action research are from 1968 (both of them in
Research  Technology Management: International
Journal of Research Management) followed by one art-
icle from 1972 (in Research Policy). Complementary to
this, there is an article in Social Studies of Science from
1971 that mentions participatory/participative re-
search. Thus, there are articles published 45-50 years
ago that mentioned the central concepts of this study,
although it is not until the 1990s that we see recurrent
publication of the terms participatory/participative re-
search and participatory/participative action research.

From the start in 1968, there was, on average, an art-
icle mentioning action research every second year un-

til the 1980s where publications reach two articles a
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year. In the 1990s, it averaged a bit over six articles a
year. From the year 2000, the relative development is
slower, moving from about 10 articles a year at the be-
ginning of the millennium to closing in on 20 the last
three years, ending in 2018.

Journals that stand out with a long and relative extens-
ive publication record for articles mentioning action re-
search before the year 2000 are Technovation (27), R&D
Management (11), Research Policy (10), and Creativity
and Innovation Management (10). When it comes to
the total number of published articles with the term ac-
tion research since 1968, at the top of the list is Tech-
novation (66), closely followed by Research Policy (63),
and then Creativity and Innovation Management (47),
and R&D Management (36). Of these four, it is only Cre-
ativity and Innovation Management that is ranked 2.
The other three are ranked 3 or 4. The remaining journ-
al in the AJG ranked 4, the Journal of Product Innova-
tion Management, displays a total of 15 action research
articles, but all of them are from 2003 or later (even
though the journal was instigated in 1984), and the
journal is now averaging one action research article a
year. The findings indicate a more open stance towards
action research in recent years for this journal.

The latter part of the review, from the year 2000 to 2018,
is summarized in Figure 3, where the journals are listed
in the order of the AJG. The numbers at the top of the
figure indicate the journals’ 2018 rankings.
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Figure 3. Number of articles mentioning action research published between 2000 and 2018 in individual innovation

journals ranked 4, 3, or 2 in the AJG

Judging by Figure 3, the four journals ranked 4 and 3 ap-
pear to be the main outlets for action research articles,
followed by Creativity and Innovation Management (35),
the Journal of Engineering and Technology Management
(14), the International Journal of Innovation Manage-
ment (13), and Scientometrics (12).

Turning to participatory/participative research, most
journals do occasionally publish articles using these
terms, but one journal stands out. Science, Technology &
Human Values totals 18 articles since the year 2000, giv-
ing us a neat average of one article a year. Noticeably,
there are no articles published in this journal before the
year 2000 that mention participatory/participative re-
search. Comparatively, when it comes to mentioning ac-
tion research, there are eight articles in this journal
before the year 2000 and nine articles after 2000, giving a
total of 17. This finding indicates that, today, participat-
ory/participative research articles are more likely to
pass the review process of this journal than articles with
action research, a tendency that has been pronounced
since the year 2000. The journal Social Studies of Science
has a similar but less distinct publication pattern,
slightly favouring participatory/participative research
over action research. Among the higher-ranked journ-

timreview.ca

als, Research Policy and Technovation (both from Elsevi-
er) stand out as they have published articles with parti-
cipatory/participative research since the early 1990s
with a total of 16 articles for Research Policy and 13 art-
icles for Technovation. These totals are quite high com-
pared to the three articles in the Journal of Product
Innovation Management (rank 4) and the one article in
R&D Management (rank 3). Noteworthy, Research Policy
has 5 recent publications, dating from 2017 and 2018.

Even though the numbers are generally not strong,
there are a few interesting publication tendencies. For
instance, Technovation has a long record of publishing
articles mentioning action research, peaking between
2003 and 2006 with an average of four articles per year,
but there is a decline in more recent years. Since 2014, it
has published 1-2 articles a year. The other well-estab-
lished journal with a higher track record compared to
the others, Research Policy, does not have the same tra-
jectory. Instead, is it quite stable with 3—4 articles a year.
However, although 2018 was not complete at the time of
the data collection for this study, a post hoc expansion
of the search to include the full year revealed that Re-
search Policy published six action research articles in
2018, thereby matching its 2010 record. With another
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four open access articles published up until the July
2019 issue, Research Policy thus may be closing in on a
new record.

Among the journals ranked 2, both the International
Journal of Innovation Management and the Journal of
Engineering and Technology Management are quite
stable, with 1-2 articles mentioning action research
each year. Comparatively, Scientometrics has a diver-
gent publishing pattern. Going back to the period be-
fore the year 2000, it published an article mentioning
action research every 2-3 years, but from 2000 until
2014 it published none. In 2015, a change came; since
then, it has published three articles a year on average.

Finally, the results also show that some innovation
journals do not publish much at all in any of the cat-
egories.

Journals ranked 1

The second part of the bibliographic study concerns
journals ranked 1 in the AJG. The publication patterns
of these journals in the rank 1 category are harder to as-
sess, as many journals of these journals are quite new.
There is a total of 149 articles mentioning “action re-
search” for this group, where all were published
between 2000 and 2018, save for one published in 1998
by the European Journal of Innovation Management,

clearly indicating that this group is dominated by more
novel journals. Thus, the unsettled character of this cat-
egory of journals ranked 1 prevents us from being more
specific in terms of yearly patterns, etc.

As can be expected, journals with a longer publication
record within this category also display more articles
mentioning “action research”. Figure 4 gives an over-
view of the number of action research articles in each
journal. At first glance, the pattern is similar to that of
journals ranked 2 visible in Figure 3. Due to differences
in the search methods and data available for the two
categories, it would be hazardous to claim any major
variance.

Journals ranked 1 also publish articles mentioning par-
ticipatory/participative research at about the same rate
as journals ranked 4, 3, or 2, with a total of 40 articles
for this period counting all journals. There is about one
article mentioning participatory/participative research
for every four articles mentioning action research.

Journals that stand out are the four with most articles
mentioning action research: the International Journal
of Innovation and Technology Management (27), the In-
ternational Journal of Entrepreneurship and Innovation
Management (24), the European Journal of Innovation
Management (18), and the International Journal of
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Business Innovation and Research (17). All these four
journals also publish quite a few articles (a total of 21)
containing the terms “participatory/participative ac-
tion research” and “participatory/participative re-
search”, indicating at least a general interest in these
approaches.

The TIM Review

Since its first issue in July 2007, the Technology Innova-
tion Management Review (TIM Review) has turned out
a total of 30 articles mentioning participatory and ac-
tion research. The first appear in 2012 with a surge of
articles from 2016, as shown in Figure 5. Starting in
2016, it has averaged eight articles a year (out of a total
output of approximately 60 articles a year). With two
special issues on action research to be published in
2019, this trend is likely to hold or increase.

Looking closer at the articles published, most of them
(25) are restricted to the term “action research”. Three
articles use “participatory research” and two “particip-
atory action research” (none use “participative”). All of
these five were published from the surge in 2016 and
onwards, thus also giving some support to a growing in-
terest in participatory/participative research.

Notably, 10 of the 25 action research articles in the TIM
Review report on research conducted through living
labs. The journal’s first action research article (Sepp4,
2012) also addressed living labs, and the TIM Review
turned out eight special issues on this theme between
2012 and 2018, indirectly boosting the numbers of re-
cent action research articles. In a recent analysis of art-
icles about living labs published in the journal,
Westerlund, Leminen, and Rajahonka (2018) conclude
that living lab articles in the TIM Review have moved

from descriptions of the phenomena towards the
design and management of living labs. In this way, turn-
ing attention to process issues, action research has be-
come more relevant as a topic for the articles. This is
especially noticeable in an article by Logghe and
Schuurman (2017) with the title “Action research as a
framework to evaluate the operations of a living lab”.
Also, in the special issue on living labs published in
December 2018, two out of five articles mention action
research and participatory research. The increase of art-
icles mentioning action research articles can at least in
part be said to be dependent on the journals’ publica-
tion of living lab articles. Nonetheless, articles on living
labs represent the minority of TIM Review articles that
include the term action research, meaning that the
trend of an increasing number of action research art-
icles in the TIM Review goes well beyond the topic of
living labs.

Analysis

The findings from the studies presented here add nu-
ance to earlier claims made in the introductory review.
Judging by the figures from the bibliographic study,
there is no positive support for the idea that well-estab-
lished and high-ranked journals would be more hesit-
ant to accept articles mentioning action research
compared to lower-ranked journals in the field of in-
novation, as expressed by MacIntosh and Wilson (2003)
and Mathiassen and colleagues (2012). On the contrary,
higher-ranked journals, as can be expected, have a
longer publication record and have also published art-
icles mentioning action research since well back into
the 20th century. The study also indicates that high-
ranked journals no only publish action research but do
so without the negative connotation noticeable in the
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Figure 5. Number of articles mentioning participatory and action research terms in the TIM Review
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article by Ahlstrom (2015). The highest-ranked journal,
Research Policy, is also the journal that has published
most articles containing action research since the year
2000. Noticeably, this journal is also ranked as a journal
of distinction in the 2018 AJG, where the journal’s relat-
ively frequent publications of articles mentioning action
research did not hinder it from moving upwards in the
ranking. Adding to this, more recently launched and
lower-ranked innovation journals do not, compared to
high-ranked journals, especially favour articles mention-
ing action research, according to the findings of this
study. There is also a positive trend for more articles
mentioning action research each year in the journals of
the AJG, indicating weakening support for earlier claims
that action research would be hard to publish in conven-
tional journals.

If we instead go to participatory/participative research,
the lower-ranked Science, Technology & Human Values
and Social Studies of Science (both ranked 2), together
with the higher-ranked Technovation (ranked 3), pub-
lished relatively more articles compared to other journ-
als in the AJG. There is no clear reason for this, except
that they all clearly state that they are interdisciplinary
or multidisciplinary, with aims to publish research that
scrutinizes innovation and current societal development
and how it affects both research and human values. En-
gagement and border-breaking aspects should thus in-
terest the editorial boards and possibly favour
publication of participatory/participative research. On
the other hand, other journals within the AJG display
similar statements, weakening this possible explanation.

Turning to the complementary study, the TIM Review
supplies us with an example of a relatively new open ac-
cess journal with the goal of both serving and reaching
out beyond the scholarly sphere. Since 2012, it has pub-
lished publish action research articles, and increasingly
so. Complementary information from the Editor-in-
Chief explains this trend, in part, based on the increas-
ing attention paid to action research at conference
events put on by the International Society for Profession-
al Innovation Management (ISPIM; ispim-innovation.com),
which has frequently partnered with the journal on spe-
cial issues. It is his impression that action research has
become a growing topic of interest at ISPIM events, and
this increased awareness has possibly increased his
propensity to encourage submissions of articles based
on action research. However, the increase of action re-
search articles in the TIM Review is not something
unique. Although it is not included in the 2018 AJG, it fol-
lows the overall trend for the journals ranked 4, 3, and 2
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in the AJG, where the total output is close to 20 articles
a year since 2016. But, at that point, the similarities
end. Since then, the TIM Review has published eight ac-
tion research articles a year, where the average is just
about one article a year for the journals in the AJG. In-
terestingly, it is the most renowned conventional journ-
al, Research Policy, that this last year, 2018, has almost
come to match the TIM Review’s total.

In the result section, the publication patterns of a few
journals were noted to change suddenly. For example,
Scientometrics displayed a surge in 2015 after a long
period with no action research publications at all,
whereas the TIM Review has an even more dramatic in-
crease in articles from 2016. Possible reasons behind
these changes are adjustments in practiced institution-
al and personal standards, as discussed by Shani and
colleagues (2007), for example, through the substitu-
tion of editors. Although this is not the case for the TIM
Review, we cannot rule out that this explanation holds
for other journals. Another possible reason behind tem-
poral surges is the publication of special issues. For in-
stance, MacIntosh and Wilson (2003) mention that
Human Relations (not part of this survey) had a special
issue on action research in 1993 that encompassed 12
articles, thus obscuring an underlying trend. But, spe-
cial issues would only boost the numbers for specific
years. As all parts of the study show that more and
more articles are being published each year, it indicates
that institutional or personal standards are becoming
more positive towards action research. It is also pos-
sible that these standards are moving with the whole in-
novation field and that publishing patterns just follow.
If an increasing number of research projects are con-
ducted using action research methods, it should be-
come visible in the relative number of published
articles.

As the general publishing development within the AJG
is quite stable over the years, there is no real support
for claiming that ideas of more open development pro-
cesses should have had any significant influence on the
methods used and described in innovation articles, ex-
cept for a more pronounced use of participatory/parti-
cipative research in the reviewed journals from the year
2000 and onwards, and in the TIM Review from 2016.
There is thus some support for our hypothesis that the
terms “participative” and “participatory”, due to the
popularization of open approaches and efforts to dis-
mantle borders between the researchers and the re-
searched, ought to be more commonly used as
methodological descriptors in recent articles.
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Finally, there are a few journals that do not appear to
have published anything at all mentioning “action re-
search”, which is worth reflection. It might be due to the
search terms used and the journals’ indexation in
Google Scholar, for example. However, if we assume
that these numbers are correct, a possible explanation
might be that these journals do publish articles with a
research design similar to action research, but they use
another vocabulary to describe it (Reason & Bradbury,
2008). Still, the term action research seems to be ex-
cluded from a few innovation journals.

Discussion

The results presented here imply that all journals, re-
gardless of rank, are about as keen or hesitant to publish
action research articles. Contrary to expectations, the
high-ranked journals seem to be even more positive to-
wards action research than the low-ranked ones. But
this might be a generalization too far. Instead, it is the
individual differences between journals that are most
prominent in this study.

The journals present in the current study, and especially
those highly ranked ones, have a long publishing record
and are predominantly built on more conventional pub-
lishing standards within a specified field. New publish-
ing channels do not have to obey to these kinds of
limitations. Hence, it is likely that the most interesting
publishing trends, especially for interdisciplinary or
multidisciplinary action researchers, will appear outside
the publishing of conventional and indexed journals.
New journals and publishing models, including open ac-
cess publishing, in this perspective, are both a comple-
ment and an alternative to conventional outlets. But,
there is no clear answer to the initial question of what
the best outlets are for those of us who are interested in
both innovation and action research. Instead, the study
invites us to reflect upon what kind of impact we want
to have and then chose outlets accordingly. What the
study also indicates is that there are interesting outlets
beside those ranked and indexed in more conventional
ways. In some respects, action researchers interested in
innovation might have more publication options than
those with more bounded ideas of scope and objectives,
and that is solace for battered souls pressed by academ-
ic managers and demands for more citations.

The number of published action research articles has
successively increased over the years, and close to 20
articles are now published yearly in innovation journals
ranked 4, 3, and 2 in the AJG. In particular, we see an in-
creased interest in participatory/participative research
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since the year 2000 — a trend also visible in the articles
published in the TIM Review, but then for a more re-
cent period. The study thus indicates that action re-
search methods at least are mentioned more frequently
in recent research articles on innovation. Indirectly, the
results also suggest that articles striving towards adding
practical relevance to research are becoming more fre-
quent. A word of caution though: these claims are built
on absolute numbers and not relative numbers. We
cannot rule out that the positive trend is part of an over-
all increase in academic output in the indexed journals.

From the bibliographic study, we also conclude that
there is no support for the notion that more renowned
and highly ranked journals would be more hesitant to
accept articles with action research methods. On the
contrary, highly ranked journals (ranked 4 and 3 in the
study) seem to be even better conventional outlets for
action research compared to lower ranked journals
(ranked 2 and 1). A researcher that strives for conven-
tional impact in the innovation field should therefore
not hesitate to submit to the most prestigious and
highly ranked journals in the field but will do well in
looking into the publishing history of each considered
journal.

The most interesting publication pattern noticed
through the bibliographic study might be that there is
not much in the way of clear patterns at all. This is due
to the fact that the total score of mentions of action re-
search is quite limited within this finite sample. Each
published article counts as much and has great effect
on the total (at present, one new article increases the
number of total publications by 5 percent a year for
journals ranked 4, 3, and 2), meaning we should be
careful not to “make a hen out of a feather”, as we say
in Sweden. However, the overall publishing trend is
positive for action researchers in terms of the increas-
ing total number of articles related to action research
being published each year.

The case study of the TIM Review does not so much
challenge the bibliographic study but complements it
with an example of an established open access journal
that seeks to reach readers from both academia and sur-
rounding society. The TIM Review appears not just to
follow the general trend of increasing interest in action
research but exceeds it with a margin. The surge in ac-
tion research publications in TIM Review since 2016 is
interesting to note for researchers but also practitioners
interested in innovation and action research. In total
numbers, there are more recent articles addressing ac-
tion research in this outlet each year than any of the
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bibliographic study’s journals. Still, as the TIM Review
is just an example chosen for convenience and for the
interest of its readers, there might be other journals
that are even more devoted to action research and
participatory methods. It means that both innovation
scholars and practitioners should view this journal, and
possibly also any other journals with a broader target
group as well as those with an open access model,
which helps reach a non-academic audience. as not
just a viable outlet but also as most relevant when look-
ing for current knowledge and inspiring examples for
how to approach both practical and theoretical prob-
lems addressed through action research.

Conclusion

The openness of new research processes as well as in
publishing practices might successively change the way
we judge, rank, and relate to journals and articles in the
future. But we are not fully there, yet. The ranking of
the AJG builds on conventional ways of dividing re-
search into specific fields and give good numbers to
those journals who have been able to attract attention
from a specific audience over time. This has not
changed. These journals still count and are important
but mainly to those working within academia’s tradi-
tional paradigm with respect to publications. Open ac-
cess is sometimes offered by these journals, but only for
those privileged with funds for this. This situation does
not square well with the democratic ideals, inherited in
the traditions of action research and participatory ac-
tion research, and many researchers might still be
standing before a difficult choice between intended aca-
demic or societal impact. Even though open access
might be offered as a choice when aiming for a high-
ranked journal, it is possibly not enough to get the de-
sired societal impact. A good thing about being an ac-
tion researcher, however, is that one makes this choice
within a context where academic and societal impact
are both desirable rather than strange or conflicting.

Reflecting on this choice, some recommendations can
be given. On the one hand, researchers should check
the fit of their article with the publication record and
the publication policy of the desired outlet. A longer
and richer publication record will also provide a better
choice of internal references to include in an article be-
fore submission. On the other hand, if the journal’'s
publication record in the field is minimal but there are
interesting statements in the journal’s publication
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policy, it may worth considering contacting the editor
with a “sales pitch” for opening up a new stream of in-
teresting articles to fulfill those statements. Building on
the popularity of open approaches in innovation might
be a complementary argumentative path to pursue.

Facilitating the choice of outlets is the trend towards
openness and societal impact — these forces work
against obsolete divisions in society between research-
ers and those researched. There is an increasing num-
ber of journals, but also articles as this study reveals,
recognizing this. For all of you who feel you do not be-
long to the traditional “inside of academia” perspect-
ive, the study indicates that you (through a rising
interest in action research) are increasingly defined as
being on the inside of ongoing knowledge construc-
tions, and you have a stake in how we best join togeth-
er to achieve desired outcomes.

Finally, what we have not assessed in this study, is a
more in-depth analysis of the quality, content, disposi-
tion, and scope of identified articles. There is thus a
need for a complementary qualitative study that ad-
dresses other types of publication patterns in the con-
tent of the articles covered in this study.
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