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Abstract

Background: Despite considerable attention currently being given to facilitating the use of research results in public
health practice, several concerns remain, resulting in the so-called know-do gap. This article aims to identify the key
tensions causing the know-do gap from a broad perspective by using a systemic approach and considering the public
health sector as an innovation system.

Methods: An exploratory qualitative design including in-depth semi-structured interviews was used, with 33 interviewees
from different actor categories in the Dutch public health innovation system. The analyses employed an innovation
system matrix to highlight the principal tensions causing the know-do gap.

Results: Seven key tensions were identified, including: research priorities determined by powerful players; no consensus
about criteria for knowledge quality; different perceptions about the knowledge broker role; competition engendering
fragmentation; thematic funding engendering fragmentation; predominance of passive knowledge sharing; and lack of
capacity among users to use and influence research.

Conclusions: The identified tensions indicate that bridging the know-do gap requires much more than linking research
to practice or translating knowledge. An innovation system perspective is crucial in providing information on the total
picture of knowledge exchange within the Dutch public health sector. Such a system includes broader stakeholder
involvement as well as the creation of social, economic, and contextual conditions (achieving shared visions, building
networks, institutional change, removing financial and infrastructural barriers), as these create conducive factors at several
system levels and induce knowledge co-creation and innovation.

Keywords: Public health, Health promotion, Innovation system, Know-do gap, Implementation, Knowledge exchange,
Stakeholders

Background
Public health research has the potential and goal to im-
prove people’s health and wellbeing. Internationally, or-
ganisations funding public health research are concerned
that research-based knowledge about public health is-
sues is not sufficiently used to enhance (public) health
policy and practice (e.g., to inform evidence-based

interventions) [1, 2]. This means that their investments
in research are not reflected in societal benefits [3]. The
lack of sufficient knowledge exchange between re-
search, policy, and practice is considered to be a major
underlying cause of this problem [4–7] and is often re-
ferred to as the know-do gap [8]. Improving knowledge
exchange is therefore a priority area for public health
research funding agencies, and several studies have ex-
amined this topic [2, 9–11].
Knowledge exchange processes in the public health

context to stimulate change and innovation (e.g., in
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interventions, protocols) are increasingly considered to
be dependent on the broader, multi-actor context in
which these processes take place [12–16]; this implies
that they should be seen as interactive and systemic
processes rather than linear processes in which re-
search findings are ‘pushed’ towards, and ‘translated’
for, the intended user by knowledge brokers or transla-
tors [10, 11]. A new public health approach, for example a
healthy communities approach, requires changes in the way
neighbourhoods are planned and built, coordination be-
tween local health and welfare professionals, intersectoral
governance, and so forth [17], and involves different types
of knowledge (such as research-, practice-, or experience-
based knowledge) [18]. On the assumption that such
change and innovation processes are co-evolutionary pro-
cesses in which multiple actions need to happen simultan-
eously to effectuate change [16, 19], the embedding of new
knowledge often implies broader adaptations in for ex-
ample work procedures, incentive structures, and even
physical infrastructure (i.e., medical equipment) [12, 20]. A
systemic and co-evolutionary view on innovation also im-
plies that a change in one part of a system (or sector) may
have an impact - sometimes unintended - on another part
of the system [15, 21]. Such views on innovation as a co-
evolutionary process that depends on coordinated sys-
temic interactions among networks of multiple actors
are now recognised in the innovation systems litera-
ture [12–14, 16]. This holistic perspective on multi-
actor collaboration for innovation recognises the key
importance of the exchange of different types of know-
ledge of different actors in systems, related in this con-
text to the multiple changes in public health systems
that are needed for innovation.
An innovation system may be national, regional, or

sectorial [22, 23] and has been defined as: “a network
of organisations, enterprises, and individuals focused
on bringing new products, new processes, and new
forms of organisation into economic use, together with
the institutions and policies that affect the way differ-
ent agents interact, share, access, exchange, and use
knowledge” [24] (pp. 6–7). Within this study, the pub-
lic health sector and its knowledge exchange processes
are seen as an innovation system in which innovations
are generated and implemented, i.e., diffused and dis-
seminated, through the interaction of multiple stake-
holders. Although bringing new products, processes,
and forms of organisation into economic use may not
be the foremost goal of public health, as it mostly ca-
ters for public goods such as disease prevention and
health promotion, it has been recognised that public
health systems can be seen as sectorial innovation systems
[21, 25, 26]. However, the perspective of innovation systems
has not yet been used as an analytical tool for investigating
the know-do gap.

Aims and analytical approach
On the assumption that the public health sector is an
innovation system, the aim of this study was to apply an
analytical framework based on innovation systems think-
ing to unravel the key tensions and underlying mecha-
nisms causing the know-do gap within the Dutch public
health sector in order to improve knowledge exchange.
Existing literature in the field of mobility, agriculture,
and water management offers matrices that can be
used to map main characteristics of innovation systems
[27–30]. Klein Woolthuis et al. developed a matrix that
distinguishes actors and conditions within an innovation
system that influence actor collaboration for innovation
[28]. We now explain the analytical framework inspired by
innovation systems thinking, focusing on the actors in-
volved and conditions for their interaction.
As regards their contribution to the knowledge gener-

ation and exchange that underlies innovation, actors in
innovation systems can be categorised on the basis of the
role they play within the system: knowledge users, know-
ledge producers, intermediaries, and actors responsible for
preconditions. Knowledge producers are actors who liter-
ally produce research-based, practice-based, or experience-
based knowledge that can be shared with others. Different
types of knowledge may be produced by different kinds of
actors. Accordingly, knowledge users literally apply (use)
research-based, practice-based, or experience-based know-
ledge to improve their practice [31]. The literature on
knowledge exchange traditionally distinguishes knowledge
producers and knowledge users, whereas the literature on
innovation systems, including knowledge exchange pro-
cesses, also takes into account intermediaries and actors re-
sponsible for preconditions [19, 22, 23, 32]. Intermediaries
link different kinds of knowledge and/or different actors
(e.g., brokering knowledge and/or linking users with pro-
ducers), and those actors are often referred to as knowledge
brokers [33, 34]. Actors responsible for preconditions facili-
tate knowledge exchange (e.g., by providing resources, com-
petencies) and/or direct what knowledge is being produced
[3, 19, 22, 23, 32]. Practical examples of actors responsible
for preconditions include research funders and science and
public health policymakers.
According to Klein Woolthuis et al. [28], the conditions

that influence actor collaboration for innovation are cate-
gorised as infrastructural, institutional, interactional, and
capability conditions. To assess innovation system per-
formance, these conditions can be studied in a structured
way to identify innovation system merits (positive) or
innovation system failures (negative). In the public health
context, these conditions would imply the following.

Infrastructural conditions
Concern physical infrastructure such as geographical
distances between research institutes – often acting
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nationally – and local health professionals [5, 18] and
knowledge infrastructure comprising science, knowledge
brokering or consultancy, education, and attribution of
roles.

Institutional conditions
Can be split into hard and soft institutions. Hard institu-
tions refer to formal mechanisms that hinder or stimulate
innovation, such as regulatory frameworks and funding
schemes for obtaining funding for health promotion activ-
ities or research [5, 18]. Soft institutions concern norms
and values. These relate to perceptions of the way business
should be done, ideas on what is good knowledge, and in-
centive and reward systems. Green et al. exemplify this by
showing that scientists are often more oriented towards
international audiences than towards the needs of health
professionals or the local public [18].

Interactional conditions
Address networks that are either (too) strong or (too)
weak. Strong networks entail intensive cooperation,
which can be very productive in terms of complemen-
tary knowledge, and so forth. In The Netherlands for ex-
ample, several academic collaborative centres have been
set up; these are structural collaborations between local
governments, universities, and municipal health services
[5, 35]. On the other hand, actor groups that cooperate
very intensively may become inward looking and lack
contacts outside their network that may have the poten-
tial to provide new insights. Such strong networks typic-
ally lack bridge builders to connect them to other
networks. Weak networks reflect the opposite, in that
new contacts may lead to new insights that stimulate
innovation (for example single occasions of scientific ad-
visory work in policy contexts) [35]. The risk with weak
networks is that they may never mature to a point at
which parties understand one another and build the
trust required to cooperate successfully.

Capability conditions
Concern entrepreneurship and adequate staff qualifica-
tions. Organisations have to possess the necessary skills
and resources to internalise new knowledge and tech-
nologies, and assess their value and applicability to the
organisation [28]. An example of increasing capabil-
ities is when researchers improve their competence to
broaden the societal relevance of their research [5].
Klein Woolthuis et al’s matrix [28], combining the

conditions and actor roles existing in an innovation sys-
tem, is shown in Fig. 1.
This study uses this matrix in order to answer the fol-

lowing questions:

What are the key tensions and underlying mechanisms
explaining the know-do gap in the Dutch public health
sector?

How do these tensions relate to system conditions of an
infrastructural, interactional, institutional, and
capabilities nature and actor roles?

Methods
Design
This study follows an exploratory qualitative design. Indi-
vidual in-depth semi-structured interviews were chosen as
data-collection method because of the anticipated delicacy
of the information sought from the interviewees, and
methods sensitive to personal experiences were required.

Selection of interviewees
Actors (organisations) that play a significant role in the
public health innovation system were purposively sampled
using stakeholder analysis, taking into account the back-
ground of the actor (research/policy/practice and/or public/
private/NGO) and the actor level (national/regional/local).
This was done in order to capture views and experiences
from every part of the public health innovation system.
First, a list of 60 stakeholders was drawn up, containing

Fig. 1 The innovation system matrix (after: Klein Woolthuis et al [28]). The first row presents the different actor roles in the system (producers,
intermediary, users, preconditional). The first column presents the system condition categories in which identified tensions can be categorised
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stakeholders from all backgrounds and levels. These stake-
holders were asked to reply to an e-mail asking them about
the knowledge they used (where did it come from?) and
their job description. The 23 replies to these e-mails pro-
vided us with information about the most consulted
sources for knowledge and the backgrounds and levels of
actors. From this information, 35 relevant actors were iden-
tified. From these, representatives with decision-making
authority were selected. A total of 33 interviewees repre-
senting 34 organisations (one interviewee worked for two
relevant organisations) were included.
Table 1 provides an overview of the organisations

represented.

Procedure
Thirty-five representatives of relevant actors were con-
tacted by telephone to invite them for an interview and
received information about this study by e-mail. Two
representatives were not able to participate for practical
reasons (lack of time, job switch).
The interviews were conducted between March and

June 2009, by one of the authors (FDM). The interviews
took place at a location chosen by the interviewee: inter-
viewee’s workplace or in a public place such as a café.
The average interview length was 90 min.
With the interviewees’ permission, all interviews were

recorded (using a digital tape recorder) and transcribed
afterwards. Interviewees received full transcripts of their
interview and were asked to approve them, after which
transcripts were anonymised. None of the interviewees
asked for major revisions to their transcript.

Interview topics
The interview topics included factors that participants
perceived as facilitating or hindering with regard to
knowledge exchange within, and the functioning of, the
public health innovation system in The Netherlands.
The interviews focused broadly on how the different ac-
tors in the system identified problems, what type of
knowledge they used, produced, and exchanged, and
how and why this was done. The topic list also included
contextual conditions and the capacity of interviewees
and their respective organisations to influence research
agendas and make use of available knowledge. Table 2
gives an overview of the interview topics, accompanied
with some examples of interview questions.

Analytical process
The analytical process was supported by the use of
software package ATLAS ti. for qualitative analyses
(scientific software development).
The data were analysed in two steps. First, the data

were coded using a coding scheme that included codes
relating to knowledge exchange, referring to the type of

knowledge (research-based, practice-based, experience-
based, or other) that was exchanged (‘what’), the actors
exchanging knowledge (‘who’), in what way knowledge
was exchanged (‘how’), and for what reasons knowledge
was (not) exchanged (‘why’). This preparatory step was

Table 1 List of organisations that provided participants for the
study. Thirty-three organisations (actors) participated in the
study. One representative was interviewed from each of the 34
organisations presented in the table (one interviewee repre-
sented two organisations)

-→ 3 universities (departments: health and nutrition, health and society,
healthcare innovation)

-→ 2 universities of applied sciences (departments of: healthcare
innovation; health, behaviour, and society)

-→ 6 research and training institutes (providing knowledge and
sometimes training suitable for municipalities, municipal health
services, schools, health professionals) on:

•→ health promotion and public health

•→ youth care

•→ sports and physical activity

•→ nutrition and food safety

•→mental and addiction care

•→ alcohol policy

-→ Academic collaborative (collaboration between municipal health service
and university to jointly create knowledge on health promotion)

-→ Public–private collaborative on overweight, joining together
governmental organisations, private organisations (e.g., food
industry), knowledge institutes

-→Municipality

-→ 3 municipal health services (1 in an urban region, 2 in more rural
areas)

-→ Regional provider of mental healthcare

-→ Supermarket headquarters (marketing department)

-→ Communication/consultancy agency on food agriculture and health

-→ Consultancy agency on innovation processes within public health/
healthcare

-→ 2 health insurance companies

-→Ministry of Health, Welfare, and Sport

-→ Governmental institute promoting effective health promotion

-→ Governmental institute supporting health policy by formulating
public health prospects

-→ Governmental health research funding agency

-→ Healthcare inspectorate

-→ Health council

-→ 5 professional/umbrella associations of:

•→municipalities

•→ care providers

•→municipal health services

•→ general practitioners

•→ dieticians
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Table 2 Interview topics and related interview questions. The left column gives an overview of the interview topics. The right
column shows the questions asked during the interviews relating to the topics

Interview topics Questions posed to the interviewees (for each topic)

Occupation of interviewee and
general information

-→ Please describe your current occupation

-→ Please describe your organisation:

•→Which role(s) does your organisation play within the Dutch public health sector?

•→What does your organisation want to achieve and why?

Searching for information -→ In what situations do you need information?

-→ Do you consider searching for information to be one of your key tasks?

•→ How do you think others perceive your tasks?

-→ If you search for information, what sources do you use?

-→What kind of information are you mostly searching for (thematic, methodological, other)?

-→What criteria do you use for assessing the information you need? (What makes information useful for
you/your organisation?)

-→ Are there other organisations that make information ready for use?

•→What kind of organisations and what exactly do they do?

-→What do you think of the available information? (quality, access,…)

•→ To what extent do you/does your organisation have influence on the availability and type of available
information? Why?

-→ How do you think the process of searching for information could be made easier?

Processing information -→ Generally, for what do you use the information obtained? Why?

-→ How important is the information for you/your organisation? What factors influence this?

-→ Do you (or others) need to adapt the obtained information before you can use it?

-→Who else uses this information (within and outside your organisation)?

Producing information -→ In what situation are you/is your organisation involved in producing information? Please describe the process:

•→ By whom (if applicable) are you involved?

•→ For what reason and in what stage of information production are you involved?

•→What kind of information?

-→What do you consider to be your responsibilities regarding producing information?

•→ Is it one of your key tasks?

•→ How do you think others perceive your role in producing information?

-→ Do you/does your organisation also collect or produce information for others? Why? What kind of
information? Please describe such a situation:

-→ Do other organisations expect you to produce information? Why? What organisations?

-→ If you produce information for others, for whom and how are the others involved?

Sharing information -→ If you produce information for others, how is it used by others, and by whom?

•→What is your influence on the use of information by others? Why? Would you like to have more influence?

-→ Do you ever transfer information produced by others, to others? Please describe such a situation:

•→What exactly did you do? What steps did you take?

•→What factors facilitated this information-sharing process?

-→ Do you think others expect you to share information?

Knowledge exchange in general -→ Generally speaking, how would you describe knowledge exchange within the Dutch public health sector?

•→What factors influence it and how?

-→What should be done by whom to improve knowledge exchange?

•→What is needed? (structures, competencies …)?

•→What role could you play in this?

-→What do you consider to be knowledge?

-→What else would you like to mention regarding knowledge exchange within the Dutch public health sector?
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carried out (FDM, JN) in order to identify stakeholder roles
and the tensions explaining the know-do gap. Secondly,
these codes were categorised and coded (JN, FDM) using a
coding scheme linked to corresponding slots in the
innovation system matrix as outlined in Fig. 1: condition
categories (infrastructural, institutional, interactional, cap-
ability conditions) and actor-role categories (producers,
intermediaries, users, preconditional). This resulted in a
categorisation of the data coded during step 1 and more
insight into underlying mechanisms. For example, text
about reasons mentioned by researchers for not actively
sharing knowledge and text originating from a municipal
health service interviewee about who he/she thought
should coordinate cooperation was coded as ‘institutional’
and ‘intermediary’, as it provided information on the inter-
mediary role. These kinds of text particles formed the ten-
sion ‘different perceptions exist about the knowledge
broker role’. The actors involved in the tension and the
condition category to which it related determined the place
of the tension within the matrix. Different types of system
conditions were cross-tabulated against the relevant actor
categories in order to provide a structured insight into the
functioning of the system, as well as to obtain an overview
of it and underlying mechanisms shared across actor
groups. This completed matrix (see Fig. 2) provides an
overview of the Dutch public health innovation system and
its key tensions.
During the analytical phase, all authors of this paper had

frequent contact and discussed and assessed the outcomes
of the analysis. Interviewees all received the final report of

this study and were invited to a workshop conference in
which the results were presented and discussed.

Ethical considerations
According to Dutch law, this study did not require for-
mal ethics committee approval, but special attention was
paid to informing respondents and protecting their priv-
acy. All participants entered into the research with vol-
untary consent. They were provided with information
about the purpose and contents of the study. Moreover,
participants were able to withdraw from the study at any
time for any reason. The collected data were treated
confidentially and anonymously.

Results
Figure 2 presents the innovation system matrix (Fig. 1) in-
cluding the identified tensions explaining the know-do gap
and the knowledge broker role. We firstly elaborate on how
actor roles (user, producer, intermediary, preconditional)
are executed by actors within the Dutch public health
innovation system (presented in the top row of the matrix
in Fig. 2). Subsequently, the identified tensions and under-
lying mechanisms are described in more detail, also indicat-
ing under which condition (infrastructural, institutional,
interactional, and capabilities) the tensions can be placed.

Actor roles: who does what in the Dutch public health
innovation system?
The roles of knowledge producers, knowledge users, inter-
mediaries, and precondition establishers all appeared to

Fig. 2 The innovation system matrix for the Dutch public health sector = area in which tension occurs. The first row shows which

actors - according to our findings - fulfil which actor roles. The location within the matrix of the identified tensions is defined by the system condition
category to which the tension belongs and the domain of actor roles that cause and/or potentially resolve the tension (not necessarily reflecting the
opinions of the actors involved or affected)
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exist within the public health innovation system, although
it appeared that actors rarely had one single role. According
to the interviewees, knowledge was produced mainly by re-
searchers, research and training institutes, and to a lesser
extent by consultancy agencies. It appeared, however, that
these actors produced different types of knowledge. Re-
searchers and training institutes stated that they mainly
produce scientific knowledge (e.g., peer-reviewed papers,
reports), and research and training institutes and consult-
ancy agencies asserted that they translated scientific know-
ledge into easily accessible information (e.g., reports,
factsheets, toolkits). Furthermore, from interviewees active
at local level it became clear that actors such as employees
of municipal health services also produced knowledge. In
most cases, this was experience- or practice-based know-
ledge obtained from their contacts in the field, for example
from local policymakers or from the target population. This
knowledge was used to adapt their activities (such as inter-
ventions) to the local situation. These interviewees, how-
ever, did not literally indicate this as producing knowledge.
Research and training institutes and consultancy agen-

cies could, however, also be classified as intermediaries,
as knowledge translation is a way of bringing together
different types of knowledge. From the interviews it can
be concluded that the user role is mostly undertaken by
local actors such as municipal health services, munici-
palities, and citizens, but also by ministries as they use
knowledge for policy development. However, as already
stated, these local actors combine knowledge products
such as reports or toolkits with knowledge from their
own experiences and practical circumstances; this makes
them knowledge producers also. Preconditions (e.g., deter-
mining policy foci, research priorities, and financial sys-
tems) for the functioning of the Dutch public health
innovation system are established by ministries (mainly the
Ministry of Public Health, Welfare, and Sports) and (gov-
ernmental) funding agencies, and to a lesser extent by re-
search institutes. Policymakers define policy foci mainly on
the basis of the current political landscape. This partly
guides funding agencies’ priorities in formulating research
calls and defining financial systems. Research institutes and
universities slightly influence research priorities through
the research proposals they write in order to gain funding.

Key tensions and underlying mechanisms explaining the
know-do gap in system condition categories
Seven tensions underlying the know-do gap were identi-
fied: research priorities determined by powerful players;
no consensus about quality assessment; different percep-
tions about the knowledge broker role; funding-induced
competition engendering fragmentation; thematic fund-
ing engendering fragmentation; predominance of passive
knowledge sharing; lack of capacity among users to use
and influence research.

The tensions relate to infrastructural, institutional,
interactional, and capability conditions (see Fig. 2). The
circles in Fig. 2 indicate system condition areas in which
tensions were observed and the domain of actor roles
that cause and/or potentially resolve these tensions (not
necessarily reflecting the opinions of the actors involved
or affected). We now explain these in more detail.

Infrastructural conditions

Research priorities determined by powerful players
Interviewees perceived that research priorities are de-
termined by powerful players (such as the Ministry of
Health, the Health Council, and research organisa-
tions), in isolation from intended users. Interviewees
indicated that local policymakers, health professionals,
and citizens, or the intended knowledge users, have lit-
tle influence on the direction and design of the public
health and health promotion research agenda.
A majority of interviewees considered that priority setting

occurred in relatively closed circles of a small selection of
researchers and policymakers with a shared value frame,
excluding certain research directions.
The following quote by a municipal health service

interviewee illustrates this:

Why are research results not being used? You could
also say to researchers that the research they do is
useless if it is not being used. I think our government
mainly takes a science perspective and has little
consideration for practice.

The following quotes from an actor at national level
and a researcher, respectively, describe how priorities
may be determined, indicating that intended knowledge
users are not involved in the formulation of policy
priorities:

Sometimes there is just a need for research
programmes on a specific topic. These programmes are
based on policy made by the minister. You do not
always know what it will yield and what the societal
impact will be.

The real priorities for prevention are largely
determined by the Ministry of Health. So according to
the policy document on prevention, the focus is on
education, health education, and that’s defined by the
ministry.

In terms of the innovation system matrix categories,
the contention that research priorities are determined by
powerful players (actors in the preconditional domain) is
an example of how the knowledge infrastructure is
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organised, and this can therefore be classified as an in-
frastructural condition.

No consensus about criteria for knowledge quality
Interviewees named various sources of knowledge (re-
search-based, practice-based, experience-based) that they
used in their daily work. However, interviewees also felt
that there was no consensus on how to weigh the quality
of these different types of knowledge: what knowledge
should be applied in which situation, and how to inte-
grate the more implicit types of knowledge. The use of
various sources of knowledge is illustrated by the fol-
lowing quotes by an interviewee from a municipal
health service, which indicate that an actor at national
level (health inspectorate) prefers research-based
knowledge (first quote), whereas at regional level ac-
tors use experience-based knowledge (based on opin-
ions and experience of different actors) (second quote):

There was this head inspector [health inspectorate]
who gave a keynote speech at this conference. He said
that our work should be more evidence based.

We used to organise a meeting with for example eight
organisations from different areas in The Netherlands.
… If we had profound disagreements about issues, we
would look for literature, but if there were no profound
disagreements, we would have like a ‘consensus
guideline’, which we would disseminate. That’s much
quicker, less evidence based of course, but much quicker.

There was also no consensus about the existing quality
system for effective interventions because interventions
assessed as effective were often perceived as not matching
local circumstances. From the interviews it became clear
that quality systems (e.g., systems for assessing health pro-
motion interventions) were developed in order to set stan-
dards for knowledge quality assessment. However, local
interviewees (from municipal health services, outside the
academic world) did not agree with the-academically-set
criteria for these quality systems, because they did not
match local (implementation) circumstances.
Another example of distinct opinions about knowledge

quality emerged from interviews with researchers, who
indicated that, in the academic world, publishing in sci-
entific journals is a top priority. Fundamental research
has precedence over practice-based research, and adher-
ence to randomised controlled trials is considered to be
the gold standard for creating explicit, systematic, and
replicable knowledge. This undervalues practice-based
research such as participatory research in real-life set-
tings and experiential knowledge, and does not take into
account whether research methods fit the practical con-
text. This becomes clear from the following quotation:

We [researcher] thought that a randomised controlled
trial was needed, but they [health professional]
thought that this would harm practice.

This quote implies that, if quality systems for interven-
tions require a randomised controlled trial as proof of
the intervention’s quality, many practice-fit interventions
will not be qualified by the system as good.
The following is another example of mismatching ideas

about effective interventions. Regional actors indicated that
local public health and health promotion professionals pre-
fer knowledge products based on best principles, rather
than the available knowledge products with predetermined
implementation plans that are prescriptive in nature, often
offered by research and training institutes. The following
quote from a municipal health service actor conveys this:

Sometimes it is so specific that you wish the products
to be described more broadly so that you do not need
a separate script for each target group. … You can also
say: the influential mechanism or the most important
ingredients … are this and that. Then we do not need
separate scripts for migrants, women, children, etc.

In terms of the innovation system matrix categories,
the contention that no consensus exists about criteria
for knowledge quality is an infrastructural problem as it
gives information about how the knowledge infrastruc-
ture is organised. However, it also reflects institutions
(hard and soft) relating to how to assess knowledge,
which is all about rules and norms. This point involves
all actors in the system.

Institutional conditions
Different perceptions of the knowledge broker role
The interviewees had different opinions about which roles
should be played by researchers and training institutes,
local actors (such as municipalities and municipal health
services), and governmental or consultancy agencies.
Research and training institutes themselves felt little

responsibility for integrating implicit and/or practice-
based knowledge in their work; and integrating and co-
creating activities (e.g., efforts like connecting stake-
holders, advocacy, and sharing successes) were not
perceived as a formal part of their job description.
Local actors, on the other hand, generally thought that re-
searchers should put more effort into active knowledge ex-
change, thereby combining knowledge from practice
(obtained from local actors) with scientific knowledge. Re-
searchers who did make attempts to stimulate active know-
ledge exchange felt they were not rewarded for this and
said that they had not enough time to combine producing
knowledge with active knowledge exchange. Additionally,
interviewees mentioned a disincentive to engage in
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multidisciplinary and participatory research (in which re-
search-, practice-, and experience-based knowledge is com-
bined), because this type of research is harder to publish.
This problem is described in the following quotation:

If I [researcher] was only busy writing scientific
articles, then my ratings as a scientist would be much
higher in terms of the H-index, citations, numbers, etc.
Those are the criteria on which we are judged in terms
of funding, but that [writing articles] is not the only
reason for us.

Local actors such as municipalities and municipal
health services should be, according to actors establish-
ing preconditions, more active in demanding the re-
search- or practice-based knowledge they need. Local
actors themselves, however, indicated that a proactive
search for knowledge is not obvious in the daily practice of
health professionals and local policymakers, and that this
inhibits active knowledge exchange. They preferred a situ-
ation in which others (like governmental or consultancy
agencies) help them to obtain knowledge (often research-
based knowledge, as practice-based knowledge is obtained
more automatically), for instance by facilitating active inter-
action with knowledge producers such as researchers. This
is expressed in the following quote:

There is a need for an organiser or a coordinator with
dedicated time and means and who brings together
different parties.

Some researchers were more sceptical about this co-
ordinator role for governmental or consultancy agencies,
as the neutrality of these agencies was questioned. This
connects to the extent to which intermediaries act as
messengers following a certain research or policy focus,
and thus have an economic stake in selling certain
knowledge.
Interviewees representing governmental or consultancy

agencies did not perceive themselves as brokers who bring
together different parties; rather, they perceived their task
as translating research-based knowledge into easily access-
ible formats or scientific knowledge into ready-made inter-
ventions (bringing together different kinds of knowledge,
instead of connecting stakeholders).
Hence, actively sharing, integrating, and using different

types of knowledge, although stated to be desirable, is lack-
ing at different sites of the public health innovation system.
The following quote from a governmental institute illus-
trates the desirability of active sharing:

That’s a responsibility of us all. All players in the field
play an important role, both national and local
players. They all have to share their experiences.

In terms of the innovation system matrix categories,
the contention that different perceptions exist about the
knowledge broker role can be classified under hard and
soft institutions, as the different actors adhere to several
conflicting rules and regulations (hard) and norms and
values (soft) about who should do what. Therefore, it is
placed in the middle of the matrix, covering all roles.

Funding-induced competition engenders fragmentation
Interviewees mentioned that the fact that competition
for research funding in The Netherlands is tough and in-
duced by funding structures inhibits open sharing of in-
formation for strategic reasons. This is strikingly
conveyed by the following quote from a research and
training institute interviewee:

If you are dependent on funding, you want to protect
your expertise. If you work together, you can lose
things.

This view seems to exist only at national level and among
consultancy agencies, research and training institutes, and
universities (of applied sciences), who mentioned this issue.
Local actor interviewees did not mention it.
In terms of the innovation system matrix categories, the

contention that funding-induced competition engenders
fragmentation reflects both hard institutions (funding struc-
tures) inducing competition and soft institutions: the fear
of losing valuable knowledge to others. Furthermore, it may
also be categorised in strong network conditions as these
hard and soft institutions mean that actors are not stimu-
lated to share their knowledge with others outside their
own network.

Thematic funding engenders fragmentation From the
interviews with the research and training institute represen-
tatives it became clear that the way funding is theme- and
target group-oriented leads to a situation in which each re-
search and training institute produces its own, theme-
related and/or target group-specific (research-based) know-
ledge (e.g., especially on smoking or migrants). This creates
a complex and fragmented knowledge landscape in which
it is hard for knowledge users to find the information they
need. An interviewee from a municipal health service artic-
ulates this:

It’s a matter of interpretation [of knowledge products
such as interventions]. And compare it with what
you’re already doing, this has to be accompanied with
tailored advice.

This theme-related and/or target group-specific fund-
ing also leaves no room for overarching themes such as
advocacy and participation that play a role in several
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local public health programmes regardless of the health
theme. For example, prevention of alcohol abuse or pro-
motion of healthy eating requires similar actors to be-
come involved. Several interviewees stated that they
would prefer a general public health infrastructure over
a new network for each public health issue, as shown by
the following quote from a consultancy agency:

Personally I do not think it matters what theme you
work on. All partners deal with the same issues,
sometimes you need to get other partners involved. So
certain structures could overlap, the focus is only on
another theme.

Furthermore, the interviewees from municipal health
services and from governmental research institutes both
mentioned that there is often no congruence in planning
horizons and working routines. In particular, the fact
that local or national governments often change their
policies as a result of elections hampers continuity of
health promotion activities, as changes in policy often
involve changes in budgets and financial allocations.
This indicates that thematic funding induces fragmenta-
tion at both national and local level. Additionally, from
the interviews it becomes clear that there are many ad-
hoc initiatives to create network structures, thereby in-
ducing network fragmentation.
In terms of the innovation system matrix categories,

the contention that thematic funding engenders frag-
mentation reflects the fact that hard institutions such as
funding schemes influence knowledge exchange. The
tension involves mainly preconditional actors and affects
mainly knowledge users.

Interactional conditions
Predominance of passive knowledge sharing Different
interviewees indicated that, as a result of the lack of
interaction between knowledge users and knowledge
producers, there appears to be an inadequate match be-
tween the supply of, and demand for, knowledge prod-
ucts (often research-based): passive knowledge transfer
in the form of reports, databases, and websites is the
most common form of implementation. Additionally,
more implicit types of knowledge, such as experience-
based knowledge, are often not made explicit. An ex-
ample of this inadequate match and the need for inter-
action is given in the following quote from a municipal
health service interviewee:

You can make a digital source but that is often not
used. When you sit around the table with people who
have experience with a certain method or approach,
you can ask detailed questions and make further
appointments to discuss the details.

The next quote, from a research and training institute
interviewee, also indicates the need for more interaction,
especially between the local and national level, and sug-
gests that financial support is needed to create more
interaction and active exchange of knowledge:

We need financial support to facilitate linkages
between national players and local municipalities. If
we leave this to the market, we will lose it. That will
widen the gap between the different levels.

In terms of the innovation system matrix categories, the
contention about the predominance of passive knowledge
sharing reflects weak network conditions because know-
ledge producers do not have intense interaction with users,
and this leads to inadequate knowledge exchange.

Capabilities conditions
Lack of capacity among users to use and influence re-
search Related to the lack of a quality system, agreed
upon by all, is the fact mentioned by interviewees that
local health professionals, such as employees of munici-
pal health services, find it difficult to choose the best
knowledge, as they often lack the time and the specia-
lised and qualified human capacity to engage in know-
ledge search and use. The following quotation from a
local actor illustrates this:

People do see the need and are willing, but it
[implementing externally obtained knowledge] is
another additional task. Everyone is enthusiastic at
the start, but at a certain point it’s just a lack of
human resources. At national level, this is often
underestimated. It is important, isn’t it? Of course it’s
important, but many other issues are important as
well.

Moreover, health professionals who wish to engage in
research need to meet complicated requirements in
order to become involved in a research priority-setting
process or to obtain funding. Local policymakers, profes-
sionals, and citizens often do not have sufficient compe-
tencies or time to write funding proposals, as illustrated
by the following quote from a municipal health service
interviewee:

If you wish for something in practice, you nearly
always need a research institute to formulate your
research question in a way that you are able to obtain
funding. That is what I find difficult …, whereas I
notice at the same time that they [the funding agency]
try to finance the good products and to set quality
criteria and that it is important for practice that this
happens well.
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Researchers on the other hand are not trained in active
knowledge exchange and lack experience in participatory
approaches or managing stakeholder interaction. And, as
already mentioned, researchers and training institutes
are not rewarded for - and therefore do not have time/
capacity for - integrating implicit and/or practice-based
knowledge in their work.
In terms of the innovation system matrix categories,

the lack of capacity among users to use and influence re-
search reflects the lack of time and manpower (to assess,
collect, and use scientific knowledge and to influence
the research agenda). It can therefore be classified under
capabilities conditions.

Discussion
As can be concluded from Fig. 2, the most prominent
tensions influencing the know-do gap and the func-
tioning of the public health innovation system can be
summarised as: research priorities determined by
powerful players, no consensus about criteria for
knowledge quality, different perceptions about the
knowledge broker role, funding-induced competition
engenders fragmentation, thematic funding engenders
fragmentation, predominance of passive knowledge
sharing, and lack of capacity among users to use and
influence research.

The strong influence of institutions on collaboration for
innovation
Figure 2 also shows that a large amount of tension is related
to institutional conditions and includes almost all players in
the field. This affirms the crucial importance of institutions
as rules of the game within knowledge exchange processes.
This encompasses not only those institutions that affect
knowledge production and use such as publication incen-
tives or planning horizons; those that affect the opportunity
to engage in cooperative work in a broader sense should
also be taken into account. Examples originating from this
study are: funding schemes and access to research and
innovation agenda-setting procedures, perceptions of what
is good knowledge (quality criteria), perceptions on what
actors are relevant, and the organisational space provided
in terms of time input and capacity building. This import-
ance and broadness of institutions is also indicated by other
literature in which institutions are considered as enabling
and constraining factors-set by the broader prevailing so-
cial, economic, and political context-that determine how
people select information, how they interact, and do or do
not cooperate [5, 7, 36]. Institutions are described as norms,
values, rewards, and incentive structures that may deter-
mine the organisation of research financing, the way re-
search priorities are set, and whether knowledge is
perceived as ‘good’ knowledge or not (scientific knowledge
is often perceived as better knowledge) [5, 7, 36].

Innovation requires broad linkage building at several
interfaces: a need to support networking by systemic
intermediaries
From Fig. 2 it can be concluded that passive communi-
cation (passive knowledge exchange) to make research
results available through written material, databases, and
protocols (transfer of research results) receives far more
emphasis in The Netherlands than active exchange
through interaction efforts between the public, policy-
makers, intermediaries, and research and training insti-
tutes. Our results show a high level of fragmentation
within the public health sector. The various actors pro-
duce or use knowledge in isolation from other actors
(for example only regarding knowledge on their ‘own’
theme or only involving one type [scientific/practical/ex-
periential] of knowledge). This lack of interaction may
be explained by an overemphasis on the differences (dis-
tinct rationales, incentives, institutions) between differ-
ent actor domains, a priori assuming that interaction is
difficult or impossible, and implying that the distinction
between domains is not changeable [37]. Fig. 2 also
shows that many tensions involve the intermediary role:
the intermediary role is somewhat underrepresented or
has limited role interpretation, indicating that no actor
feels responsible for facilitating active knowledge ex-
change or for reducing distinctions between domains.
This is in line with the large body of scientific literature
on barriers to, and facilitators of, effective knowledge ex-
change, with a strong bias towards research as the only
legitimate source of knowledge, a linear view on know-
ledge exchange as diffusion with a limited focus on bilat-
eral or multilateral interfaces [38]. However, lately these
views have been changing: there is a recognition of the
multi-actor, systemic nature of innovation processes and
the fact that there are multiple producers of useful
knowledge beyond scientific knowledge [9, 18, 39–41].
This is referred to as knowledge co-creation, a situ-
ation in which actors cooperate in order to combine
different types of knowledge (cooperation results in
jointly created knowledge) [12–16, 42, 43]. The identi-
fied underrepresentation or limited interpretation of
the intermediary role may thus indicate a lack of facili-
tation of co-creation. Bodies of knowledge that may be
combined in knowledge co-creation relate to, for ex-
ample, traditional types of knowledge (such as scien-
tific knowledge, policy) and practice-based knowledge
on how research-based knowledge functions in specific
local contexts [41, 43].
Moreover, this study supports the notion from

innovation systems thinking [16, 19] that innovation is
much more than just implementation of research results,
but entails well-functioning multi-actor networks that
differ in size and complexity depending on the issue at
stake, as reflected by the interactional conditions of the
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innovation system framework used for this study [28].
This calls for acceptance that effective knowledge ex-
change is essentially about stimulating the formation
and functioning of such networks. Integrated efforts to
enable knowledge co-creation, coupling research-based,
experience-based, and practice-based knowledge, can be
created in so-called knowledge platforms [39]. In that
case, research is one among many different stakeholders,
equally contributing with knowledge, be it scientific or
experiential. The lack or insufficiency of such networks
may explain some of the findings of this study: why
there is a lack of consensus about what is ‘good’ know-
ledge and about the knowledge broker role (within such
networks all types of knowledge would be made relevant
and roles could be discussed and agreed upon), why re-
search priorities are determined by powerful players, and
why users are not involved in agenda setting (within
such networks, priorities would not be set in isolation
from other players). Such multi-actor networks (know-
ledge platforms) self-organise because many actors
react to one another’s actions in unpredictable ways [8,
15, 19, 21, 44]. Therefore, knowledge can never be of-
fered in a fixed format [38] but has inherently dynamic
properties since it is shaped in interactions [37, 45]. In
order to enable such interactions, more attention
should be paid to shaping such multi-actor networks,
which may be small at the local level, for example by
involving consultants, practitioners, policymakers, and
citizens, or large when they deal with overarching issues
relevant for whole sectors [26, 46]. Such multi-actor net-
works also imply more diversity in the nature of roles as all
actors may assume different roles (producer, user, inter-
mediary, preconditional) at the same time or may assume
different roles on different occasions. This requires the
knowledge broker role to be aimed much more at stimulat-
ing productive interactions instead of ‘pushing’ research
knowledge, which is also still prevalent in the Dutch public
health system as our study found, and the knowledge bro-
ker to become what has been called a systemic intermedi-
ary or innovation broker [47–49]. In The Netherlands,
examples of attempts to create such multi-actor net-
works (knowledge platforms) include academic collab-
orative centres, which are structural collaborations
between universities and municipal health services [5,
35, 37] with dedicated systemic intermediation to opti-
mise interactions.

The need for a shift from being mere research funders to
being innovation funders
Whereas in this study we have focused mainly on the
knowledge component of innovation systems, recent
innovation systems research has highlighted the fact that
innovation systems - beyond knowledge creation, exchange,
and use – need to fulfil several other functions that are

essential for innovation. These functions include fostering
entrepreneurial drive and activity, vision development, fi-
nancial resource mobilisation, market formation, building
legitimacy for change, and overcoming resistance to change
by means of advocacy and lobbying [14, 19, 41, 50]. Hence,
several additional activities beyond production and ex-
change of knowledge play a key role, such as policy and le-
gislation formulation, physical infrastructure building or
adaptation, creating or adapting innovation funding ar-
rangements, and making use of market developments.
Funding agencies should more actively influence these ac-
tivities if they want to support research use [2, 51]. If fund-
ing agencies want to enhance the applicability of
research and ensure that overall innovation takes
place, they should go beyond being research funders
and become innovation funders (see [36, 42, 52]). This
implies that they should act as connectors and match-
makers in fragmented knowledge infrastructures over-
seeing other intermediaries and have a presence at
many innovation system levels. They should also ad-
dress several other gaps that are unrelated to the use of
research knowledge, such as overcoming the identified
tensions within weak and strong network conditions,
and mediate to resolve tensions within hard and soft
institutional conditions. So beyond being funders fi-
nancing knowledge creation and exchange, they have a
broader task as innovation brokers [45, 53] facilitating a
multilateral dialogue and fostering the emplacement of pre-
conditions for innovation and the mitigation of system
failures.

Strengths and limitations
A strength of this study is that, to our knowledge, it is
the first to apply an innovation systems approach to ana-
lyse knowledge production and use, as well as the con-
textual factors that influence whether and how effective
learning (use of knowledge) takes place for innovation.
Previous work has not been as elaborate as this study.
The systemic and multi-actor nature of innovation pro-
cesses has been translated into comprehensive perspectives.
However, the innovation systems view was applied in

response to a feeling of suboptimal knowledge use in a
sectorial system of innovation (public health) and fo-
cused mainly on the function of knowledge production
and exchange in innovation systems, whereas recent lit-
erature has recognised that innovation systems need also
to fulfil other functions apart from stimulating know-
ledge production and exchange, such as the creation of
visions of how the system should progress and mobilis-
ing resources to foster innovation [19, 30]. The other
functions of innovation systems and also the different
organisational levels present within organisations, such
as strategic and operational levels [5], fell outside of the
scope of this study. However, (a lack of) some of the other
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functions innovation systems should fulfil, such as resource
mobilisation and vision formulation (e.g., via agenda set-
ting), did emerge in the analysis. Hence, the study can be
seen as a starting point for more in-depth studies on
country-level conditions for innovation in public health.
Using the innovation system matrix as a framework

for analysing data can also be considered a strength of
this study, as the matrix appeared to be very useful for
structuring and overviewing the data. All tensions could
be placed under at least one of the four condition cat-
egories, and no additional categories were needed. How-
ever, the matrix appeared to be less useful in mapping
possible interrelatedness between the tensions or the ac-
tors, as its layout sometimes forced artificial separations.
A model in which actors were not fixed to the upper
row of the matrix but could be for example flexibly con-
nected to condition categories to which they contribute
would better enable envisioning possible actor inter-
relatedness. It might also be helpful to add or remove
actor categories, depending on the subject of study and
the actors involved. From our experiences with this
study, the condition categories do not need any alter-
ation, as they enabled characterisation of all the identi-
fied tensions.
Furthermore, the fact that a limited number of represen-

tatives were interviewed may have influenced the external
validity of the findings. However, validity-improving actions
were taken: a large variety of representatives was included,
and during the interviews data saturation occurred. More-
over, interviewees all received the final report of this study
and were invited to a workshop conference in which the re-
sults were presented and discussed. That this did not result
in new information indicates a high validity. Moreover,
feedback received on presentation of the study results at
research-or practice-based conferences yielded confirm-
ation of the findings.
It should also be noted that the use of semi-structured

interviews may have resulted in data that focused on
research-based knowledge. The explicit character of this
type of knowledge may have caused interviewees to talk
more easily about research-based knowledge, rather than
experience- or practice-based knowledge. A more obser-
vational method may have been better suited for this re-
search. On the other hand, observational methods (such
as observing how someone looks for information) would
have influenced the way in which participants in the
study acted; it may also be practically unfeasible as it
would require in-depth ethnographic work. Additionally,
the fact that our results were confirmed by stakeholders
from the Dutch public health sector during both
research-focused and practice-focused conferences sug-
gests that the methods used were appropriate to capture
the knowledge exchange dynamics and the conditions
that enable or disable it.

Finally, as mentioned in the results section of this
paper, the data for this study were collected in 2009.
Since then, some changes that may have taken place
within the Dutch public health sector may influence the
practical relevance of this study. The Dutch National
Programme on Prevention (2014–2018) proves, however,
that the findings of this study are still relevant. Within
this programme, The Netherlands Organisation for
Health Research and Development refers to this study
and emphasises the importance of the interaction of dif-
ferent actors and the use of different types of knowledge
for effective public health action [54]. The outcomes of
this programme will indicate whether this approach has
been effective in better closing the know-do gap and im-
proving overall interaction in the Dutch public health
innovation system.

Conclusions
The aim of this study was to identify key tensions and
underlying mechanisms explaining the know-do gap in
the Dutch public health sector and, by using the
innovation system framework, to investigate how they
relate to system conditions and actor roles. The per-
ceived know-do gap in The Netherlands consists of a
complex mixture of causes and effects, and involves a
large variety of actors.
An important first step towards improving public

health innovation and effective knowledge exchange,
thereby contributing to bridging the know-gap, is to as-
sign a more central role to users, acquire a better under-
standing of the user context, provide better support
structures for integration and collaboration, and create
contextual conditions for knowledge to become more ef-
fective. Opportunities for linking research to action can
be found in improving users’ capabilities to absorb sev-
eral kinds of knowledge from several sources in order to
resolve specific issues at hand (i.e., form the right know-
ledge networks) and in improving producers’ skills to
connect and interact with users and intermediaries who
facilitate interaction. Funding agencies (preconditional),
research and training institutes, and consultancy agen-
cies (intermediaries) could have a role in creating better
linkages and actively managing interaction for know-
ledge co-creation.
We directed our analytical focus at the functioning of

the Dutch public health sector, as this case may be ex-
emplary for knowledge exchange within other (public
health) sectors.
Beyond the context of the Dutch public health system,

the generic message of this article relates to its applica-
tion of a systemic perspective on knowledge production,
exchange, and use. Rather than just speaking about link-
ing research to action and bridging the know-do-gap, an
innovation systems view, in which research is one
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amongst many stakeholders, implies speaking in terms
of linking all kinds of actors in order to enable co-
creation of knowledge and removing institutional bar-
riers to innovation. The systemic view results in a more
comprehensive picture of the barriers to, and facilitating
factors for, innovation and change.
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