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Open Innovation in 

Public-Private Partnerships?
Kristin B. Munksgaard, Majbritt R. Evald, Ann H. Clarke & Suna Løwe Nielsen

Abstract

In this article we discuss barriers for conducting Open Innovation in Public-Pri-
vate Innovation Partnerships. We argue that inviting private actors to contribute 
to innovations in the public sector resembles an opening of the innovation pro-
cess as termed Open Innovation. The connection seems intuitively valuable since 
public sector innovation may also enjoy the advantages of sourcing new ideas 
from both inside and outside the organisation. However, based on a literature 
review, the paper concludes that it is necessary to modify the concept of Open 
Innovation to make it applicable in Public-Private Innovation Partnerships. This 
is due to barriers raising from legislations and embedded tensions between public 
and private partners. 

Introduction: opening public sector innovation processes?

It is well-known that in many countries the public sector faces the ambiguity chal-
lenge of meeting constrained budgetary demands as well as increased demands 
for services and increasing levels of professionalization and specialization (Bo-
rins, 2002:467; Rowe et al., 2004:16). A way in which to meet these demands is 
to improve the innovation competence of the public sector. Kearney, Hisrich and 
Roche (2008:310) argue that the benefi ts obtained by incorporating innovation in 
the public sector are vast, benefi tting customers/citizens while also improving in-
ternal working environments. However, it is also well known that diff erent kinds 
of obstacles exist when dealing with innovation in the public sector. One part of 
literature takes the stand that innovative thinking is inhibited in the public sector 
(e.g. Mulgan and Albury, 2003; Sadler, 2000). Another part of literature is more fo-
cused on diffi  culties in implementing innovation in the public sector (e.g. Borins, 
2001; Kearney et al., 2008). 

To encounter the challenges of the public sector the political agenda in the west-
ern world is focussed on the potential of opening up the innovation process and 
inviting private fi rms to contribute and participate through so-called Public-Private 
Innovation Partnerships (PPIP). PPIP is cooperation between public and private 
actors who mutuality develop products and/or services and who share risk, costs, 
and benefi ts (Klijn and Teisman, 2003). Inviting private partners to contribute to 
public sector innovation may in general and overall terms be compared to Open 
Innovation (OI). OI is pursuing valuable innovative ideas residing inside as well 
as outside the organisation and market these from inside or outside the organi-
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sation (Chesbrough, 2003a). OI is usually researched in private fi rms, and only 
scattered contributions investigating OI in the public sector are beginning to dawn 
(Fuglsang, 2008; Feller et al., 2011). Whether OI may leverage innovation in the 
public sector and to which extent OI may encounter obstacles when implemented 
in a public setting are the main research interests of this paper as we set out to 
investigate the following research question: What are the barriers for conducting 
Open Innovation in Public-Private Innovation Partnerships?

Studying this research questions calls for an outline of the innovation concept 
in a PPIP context. Examples of innovations resulting from partnerships between 
public and private actors in Denmark are broad. These cover more radical de-
velopments such as the ‘KOL-kuff ert’ (a ‘suitcase’ with tele-medical equipment 
connecting a patient at home with doctors at the hospital (EBST, 2009)) or more 
incremental solutions like ergonomic cutlery (Designskolen, 2012), giving basis for 
varied degrees of novelty and value (Abernathy and Utterback, 1978; Freeman and 
Soete, 1997:421). Innovations concern a broad variety of products, services and 
processes and may be related to technology developments as well as the organis-
ing of e.g. working procedures (equivalent to discussions raised by Schumpeter 
(1934) and Sundbo (1995)). This study intends to cover this broad range of innova-
tions, although we argue along with Rogers (1995:11) that the evaluation of novelty 
is relative and contingent on the eyes of the beholder. This also implies that the 
same innovation may be diff erently perceived in terms of type by diff erent actors 
in the value chain (Afuah and Bahram, 1995). 

To study the grounds of PPIP and the openness of public innovation processes the 
paper is outlined as follows: The initial section shortly presents the grounds of 
OI, as a means of investigating the openness of PPIP and potential related barri-
ers. The following two sections investigate the basis of PPIP. First, the structural 
characteristics of PPIP in terms of legislation and regulative measures are shortly 
outlined. Second, the characteristics of public and private partners are discussed. 
Since PPIP are argued to face inherent diffi  culties and challenges this section 
builds on a literature review focusing on the potential tensions between public 
and private actors engaged in PPIP. The paper fi nalises with a discussion on what 
grounds it is possible to conduct Open Innovation in Public-Private Innovation 
Partnerships and which factors should be taken into consideration when conduct-
ing Open Innovation in Public-Private Innovation Partnerships. 

Public-Private Innovation Partnerships and Open Innovation

To investigate the research question outlined it is relevant to distinguish Public-
Private Innovation Partnerships from other public-private arrangements such as 
procurement, outsourcing, service communities or the like. The main characteris-
tic of PPIP is that it focuses on developing a solution that afterwards is delivered 
through public procurement. As highlighted by Klijn and Theisman (2003) the 
common denominator of innovative partnerships between public and private 
organisations is the mutual idea development and sharing of knowledge as well as 
risk, costs and benefi ts. In PPIP the solution is not known beforehand and it may 
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not be possible to outline a full task specifi cation prior to the development as this 
is defi ned during the joint development eff ort. Further, the involved partners’ per-
ception and understanding of the novelty and value of a joint project may vary. 
When public and private actors engage in on-going collaborations for innovation, 
it is however diffi  cult to draw a strong line between PPIP and ‘ordinary’ public-
private partnerships. 

PPIP gains increasing attention in the EU, due to its potential advantages. Ac-
cording to Klijn and Teisman (2003) these advantages can take a variety of forms, 
for example fi nancial/material advantages (profi ts, working space, and increased 
transport capacity), or more intangable advantages (image and knowledge devel-
opment). The costs of PPIP can be one-time only (preparation, adaptation of the 
internal organisation), or recurring (organisational co-ordination, adaptation and 
tuning of substantive objectives). What is important is the added value of synergy 
created by PPIP as these partnerships bring together knowledge and competences 
from diff erent actors in the public and private sector that would otherwise not 
have been coupled. However, as accentuated by Sadler (2000) the public innova-
tion eff ort needs special motivation and stimulation to succeed e.g. to diff use solu-
tions from one PPIP project to other potential users in the public system. 

Inviting private actors to contribute to innovations in the public sector resemble 
an opening of the innovation process as termed Open Innovation. The no-
tion ‘Open Innovation’ was fi rst coined by Chesbrough (2003a) and has since 
gained tremendous attention from both researchers and practitioners. It covers 
the changes in dynamic markets characterised by increased vertical disintegra-
tion, outsourcing, networking, and more specialised technical knowledge that 
have led to a growing interest in OI (Christensen, 2006). OI is defi ned as “the use 
of purposive infl ows and outfl ows of knowledge to accelerate internal innova-
tion, and expand the markets for external use of innovation, respectively” (Ches-
brough, 2006:2). Building on external knowledge and development will create 
signifi cant value if the fi rm has suffi  cient internal foundation for claiming this 
value. Doing OI implies building a business model of how innovation potential 
is converted into economic value. Accordingly, innovation processes should not 
be controlled and organised in closed settings, but facilitated in open settings 
with external actors. This is also the reason why Chesbrough (2003b) suggests 
that fi rms which are too internally focused have a tendency to miss a number of 
opportunities because they fall outside the current business or will need to be 
combined with external technologies to unlock their potential. 

Only few studies discuss the potential value of Open Innovation in a public sector 
context (see Feller et al., 2011; Fuglsang, 2008). Feller, Finnegan and Nilsson (2011) 
explore how Open Innovation strategies can transform public administration. 
Based on a case study in Sweden they argue that value creation and service deliv-
ery can be transformed through PPIP to accelerate the creation and exploitation 
of innovation. They conclude that Open Innovation practices represent a more 
radical manifestation of transformational government than previously envisaged. 
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A study by Fuglsang (2008) argues that a pattern of Open Innovation is becoming 
more pertinent to service development in the public sector. Based on a case study, 
he discusses how certain public sector actions are needed to capture the benefi ts 
of Open Innovation (such as getting involved, identifying demand, exploring 
incentives for co-creation and encouraging entrepreneurship). As a basis for ex-
ploring potential barriers for exploiting such OI benefi ts in Public-Private Innova-
tion Partnerships the following sections will investigate the underlying basis and 
characteristics of PPIP.

Structural characteristics of Public-Private Innovation Partnerships

Partnerships between public and private actors are assigned to special legislative 
requirements and extensive EU rules to prohibit discriminating procurement (ac-
centuated by e.g. Martin et al. 1997). The EU directive 2004/18/EC of the European 
Parliament and the Council of March 21, 2004 concerns the coordination of proce-
dures for the award of public works contracts, public supply contracts and public 
service contracts. This public procurement directive holds a strong emphasis on 
transparent and competitive procedures to meet an objective of open and fair 
competition. When the joint development eff ort of PPIP results in public procure-
ment this directive applies.

These political rules forming the basis for PPIP lead to core diff erences in the 
relationship between the buyer and the supplier (as also claimed by Vaidya et al., 
2006). Unlike private sector procurement, public sector procurement must work 
within regulations and policies. Public sector procurement seeks to use as many 
suppliers as possible to broaden competition and maximise value for money and 
social goals. Public actors are also obliged to disclose procurement information, 
including details on the outcome of contracting decisions. On the opposite, private 
procurement will more often attempt to include few suppliers to build strong, 
trusted relationships (Currie et al., 2008). 

The structural setting of public vs. private procurement gives diff erent conditions 
for innovative cooperation. A report from The Danish Enterprise and Construction 
Authority evaluating PPIP initiatives (EBST, 2009) highlights two central barriers 
for successful PPIP. One is the lack of procurement and cooperation models that 
accommodate innovative eff orts between public and private actors. Another is the 
lack of fi nancial support to start-up and to implement PPIP. 

Whereas innovation partnerships between private actors may encounter chal-
lenges, there seems to be even more diffi  culties engaging in PPIP. The structural 
characteristics of PPIP which provide free competition in procurement seem to im-
pair the possibilities to build strong and trusting relationships necessary for really 
opening up the innovation process. As long as the public sector widely pursues 
dissemination of partnership, the conditions for organizing open innovation pro-
cesses seem diffi  cult. To build strong and trusting relationships calls for reciproc-
ity, this means that benefi ts and cost are shared between private fi rms and public 
partners. However, the structural characteristics of PPIP induce private fi rms to 
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invest resources in idea development even with no assurance that they can gain 
value from the following competitive tendering. 

Characteristics of public and private partners

This section addresses the diff erences between public and private actors and how 
these diff erences aff ect innovation partnerships. The discussion is based on a 
literature review focusing on the partnership tensions which characterize PPIP1 

(listed in table 1 in appendix 1). Since the review covers several countries and vari-
ous parts of the public sector the review is argued to specify generic tensions in 
PPIP. The review reveals fi ve characteristics that may pose tensions to PPIP. 

1. The fi rst characteristic is the diverse objectives for engaging in innovation 
projects held by public and private partners respectively. Since private fi rms 
are driven by competition (Hartley 2005), they will be concerned with cus-
tomer preferences and strive to enhance shareholder value (Currie et al. 2008; 
Schmidt 2008). The commercialization part of the innovation process is consid-
ered central (Dinnie et al. 1999). On the opposite, public organisations are in-
clined to objectives of increasing public value (Foster et al. 1996; Hartley 2005; 
Brecher and Wise 2008) and driven by multiple, intangibly social and political 
goals (Currie et al. 2008). 

2. Due to the commercialization focus of private fi rms their planning and execu-
tion horizon tends to be rather short favouring short term results and market 
guidance (Drejer and Jørgensen 2005; Dinnie et al. 1999; Dudley and Rood 
1989). This is in contrast to the public sector partners that may set up a lon-
ger time perspective to secure long-termed competence building (Drejer and 
Jørgensen 2005; Dinnie et al. 1999; Schmidt 2008). This second characteristic 
of balancing the divergent planning and implementation horizons is a delicate 
matter also related to the timing of goal achievement of the partners. 

3. As a third characteristic public and private actors tend to perceive risk diff er-
ently leading to diff erences in their risk behaviour. The reviewed literature 
takes diff erent stands to explain this. There seems to be an agreement, that risk 
is shared commonly in the public sector whereas risk is assumed individually 
based in the private sector. Further, the reviewed papers agree that this lead to 
risk-adverse and risk-minimizing behaviour among private fi rms. However, risk 
behaviour in the public sector is reported to be more nuanced. Currie and col-
leagues (2008) argue that public risk/reward structures strongly favour mistake 
avoidance. Schmidt (2008) claims that public organisations are more high-risk 
takers. This argument is partly supported by Kearney et al. (2009) stating that 
public actors are calculated high risk takers due to little associated personal 
risk. 

4. The fourth characteristic relates to incentives for participation and expected 
rewards. Literature states that private actors engaging in PPIP are driven by 
economic incentives and expectations of economic rewards (Dudley and Rood 
1989). Public actors are claimed to adhere to other incentive and reward mecha-
nisms, more associated with the general objectives of creating public value 
through innovations (Schmidt 2008; Kearney et al. 2009). 
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5. The fi fth characteristic reveals diff erences between public and private actors in 
the understandings of innovation and its novelty. Public actors view innovation 
as advances in the understanding and the creation of new knowledge leading 
to the provision of new subjects for further research (Schmidt 2008). Private 
actors defi ne innovation in terms of added value through new applications 
(Schmidt 2008). In this sense, private actors will favour product innovation 
whereas public actors will have a tendency to work for process innovations 
related to work procedures or in the relationships between the providers of ser-
vice (e.g. the health care system) and the users (e.g. patients in the health care 
system) (Hartley 2005). 

In opening up the public innovation process an important diffi  culty concerns the 
embedded diff erences that exist between public and private partners in PPIP set-
tings versus the more homogeneous values and objectives shared between private 
partners in a typical OI setting. When innovation partners understand the pur-
pose and output of the joint eff ort diff erently, they may face challenges in tapping 
the full potential of opening up the innovation process. Not being aware or paying 
attention to the objectives of the counterparts in pursuit of their own objectives, 
the partners may face diffi  culties in claiming part of the value created. Tensions 
may also occur if objectives and interests of participating public and private 
partners confl ict directly. When actors engaged in joint innovation projects seek 
to obtain diverse outcomes it may further complicate the creation of a business 
model for applying the new solution. Likewise, when private actors adhere to the 
development of a new product and focus accordingly on product attributes, poten-
tial innovations in public processes may be overlooked. This also applies the other 
way around. Further, the diff erences in public and private actors’ risk perception 
and behaviour will infl uence the willingness to share knowledge and cost in an 
open innovation process.

Concluding discussions: closing Public-Private Innovation Partnerships 

– or a new opening?

For decades the public sector seeked to build partnerships with public and pri-
vate partners, however with various degrees of success. Especially the governance 
mode in which Public-Private Partnerships are based on formal contracts has been 
applied, because the relationship between the two parties is relatively well-defi ned 
and somewhat uncomplicated as the private partner typically takes over specifi c 
products or services, which can easily be outsourced such as cleaning or deliver-
ing food to care homes (Hodge and Greve, 2005). Nowadays the more complicated 
but also more mutual form of Public-Private Innovation Partnership is being in-
creasingly explored even though the experience is still limited.

Open Innovation in the public sector is usually not what comes into mind when 
talking about creating welfare innovations. Viewed in isolation, the concept of OI 
is mainly associated with diff erent ways to accomplish and secure internal and 
external innovative sourcing in private fi rms (Chesbrough, 2003a). However, the 
basic assumptions of OI are also valuable in a public sector (Feller et al., 2011) be-
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cause they are concerned with creating value by combining external and internal 
development and with building a business model to show how innovation poten-
tial is converted into economic benefi t. The argument for looking at OI processes 
in relation to Public-Private Innovation Partnerships is that seemingly OI strate-
gies have a positive eff ect on corporate performance (Lichtenthaler, 2009), and 
therefore they might also have a positive eff ect on the innovation competences of 
the public sector. The promise of OI to better understand how the public sector 
can become more competent in creating and implementing welfare innovations is 
thus crucial. This is especially the case in Public-Private Innovative Partnerships 
(PPIP), when a mutual co-operation between public and private actors develop 
common products and/or services, from which both parties can gain and in which 
risk, costs, and benefi ts are shared (Klijn and Teisman, 2003). 

However, based on our fi ndings we argue that PPIP are challenged by barriers in 
a way that calls for modifi cations to the concept of OI as it is mainly used in com-
mercial settings.

The modifi cations are necessary as innovative cooperation between public and 
private partners is contingent on a least two main barriers or constraints. One 
concerns the political basis that such partnerships rest upon versus how partner-
ships in typical OI settings are organised. Partnerships between public and private 
actors are assigned to special legislative requirements and extensive EU rules to 
prohibit discrimination procurement. In the private sector Open Innovation may 
initially involve many potential partners, but as the innovation process progresses 
partners are (de)selected – thus the open innovation setting is for the selected few. 
Another barrier concerns the embedded diff erences that exist between public and 
private partners in PPIP settings versus the more homogeneous values and objec-
tives shared between private and private partners in a typical OI setting. In gen-
eral, partnerships between private and public actors have to deal with diff erences 
in strategies that seem irreconcilable as well as diff erent views on the value that 
can be achieved from the joint eff ort. This leads to diff erent perceptions of the 
novelty and type of innovation needed. Thus, the mutual innovation process in-
volves tensions at several levels as not agreeing on what to innovate is combined 
with tensions of handling constant confl icts. Partnerships among private actors 
may also involve tensions but they are far more cursory as both actors share a 
commercial grounding – thus the mutual innovation process may be more focused 
on dealing with not knowing what to innovate. 

The implications of the fi rst barrier concerns in particular politicians as legisla-
tive actions have to be taken into consideration to remove the obvious, structural 
problems faced by public and private actors when they cooperate with each other 
in PPIP settings. The creation and implementation of innovation in the public 
sector needs foremost to be developed from a reasonable foundation, which does 
not impair the possibilities to build strong and trusting relationships necessary for 
really opening up the innovation process. In today’s setting, private fi rms need to 
engage in extensive lobbying to build the basis for diff usion and commercialisa-
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tion of even incremental innovations. As long as the public sector widely pursues 
dissemination of partnership, the conditions for organizing open innovation 
processes seem diffi  cult and perhaps an impossible task to fulfi l simply because 
the specifi cations for joint innovation eff orts are repeated from scratch in every 
region or hospital as a means to adhere to traditions grounded in competitive bid-
ding. Thus a need exists for more fl exible governance modes of how to cooperate 
between public and private actors. Initiatives to deal with barriers caused by leg-
islation must build on private fi rm lobbyism, political action as well as steps from 
public organisations, since not only the wording of Acts needs modifi cation but 
also traditions and cultures for innovation in the public setting call for changes. 

The implications of the second barrier concerns the way in which participants – 
managers as well as co-workers – act on the divergent interests and perspectives 
that seem to be embedded in the PPIP settings. The divergent interests come into 
broad daylight when objectives and interests of participating public and private 
partners underestimate the confl ict in obtaining diverse outcomes or having diff er-
ent values and objectives when engaging in PPIPs. Further, a basis for Open Inno-
vation in PPIP is also the ability to adopt external knowledge and integrate it into 
the organisation as well as the ability to externalise internal knowledge to let part-
ners benefi t. This might exactly be the vulnerable point for many public actors as 
they are not able to think innovative or implement innovations into their organi-
sations (Sadler, 2000). For private fi rms this may be a challenge since knowledge 
sharing implies a great degree of openness and disclosure of trade secrets due to 
legislative requirements in PPIP. Initiatives to comply with these tensions include 
dialogues and open discussions of potential confl icts and tensions between private 
and public actors as well as among managers and co-workers in the public sec-
tor. These have to be addressed in the beginning as well as during a project. This 
might seem trivial, however the considerations are also addressed elsewhere (Dre-
jer and Jørgensen, 2005; Moors et al., 2008). Further, more explicitly training and 
learning from previous PPIP projects to be incorporated in new joint eff orts are 
warranted to ensure that the involved partners share an understanding of diff er-
ences in potential value outcomes. 
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Appendix

Table 1: Tensions identifi ed in the literature concerning Public-Private Innovation Partnerships

PPIP tensions Authors Private actors Public actors
Incompatible 
objectives and 
interests between 
private and public 
actors

Schmidt, 2008 Product and profit oriented Broad and abstract
Brecher and Wise, 2008 Have goals that match the 

needs of selected, narrow 
constituents

Have broader public service 
goals

Currie, Humphreys, Ucbasaran 
and McManus, 2008

Driven by economic advan-
tages such as profit and 
shareholder value

Driven by multiple, intangible 
social and political objectives

Hartley (2005) Driven by competi-
tive advantages. Ensure 
competitiveness.

Driven by widespread im-
provements to increase public 
value. Increased public value 
in terms of quality, efficiency 
or fitness.

Drejer and Jørgensen (2005) More clearly stated market 
goals

Less clearly stated market 
goals

Dinnie, McKness and Bower 
(1999)

Commercialization interests Competence interests

Kearney, Hisrich and Roche, 
2009

More clearly defined goals 
and objectives; greater con-
sistency among objectives 

Greater diversity and multi-
plicity of objectives; greater 
conflict among objectives

Foster, Graham and Wanna, 
1996

Concerns simple commercial 
aims

Public sector activity is con-
cerned with broader matters 
than simple commercial aims

Boyett, 1996 Profit motives seem 
to galvanize private 
entrepreneurialism

Other factors besides profit-
motives tend to galvanize 
commitment to public 
entrepreneurialism

Incompatible 
horizons between 
private and public 
actors

Schmidt, 2008 Shorter time perspective Longer time perspective
Drejer and Jørgensen (2005) Short-termed 

commercialization
Long-termed competence 
building

Dinnie, McKness and Bower 
(1999)

Commercialization interests 
– developing commercial 
products

Competence and long-termed 
perspectives

Dudley, L. S. and Rood, S. A. 
(1989)

Favouring short term results 
and market guidance.

Favouring safety and long 
term results.

Incompatible risk-
behaviour between 
private and public 
actors

Schmidt, 2008 Risk-averse behaviour High-risk-taking

Currie, Humphreys, Ucbasaran 
and McManus, 2008

*) Risk/reward trade-offs 
strongly favour mistake 
avoidance

Dudley, L. S. and Rood, S. A. 
(1989)

Risk and liabilities are indi-
vidually based

Risk and liabilities are shared 
communally

Kearney, Hisrich and Roche, 
2009

Assumes significant personal 
and financial risk but attempts 
to minimize them 

Calculated risk taker; takes 
relatively high organizational 
risks without taking high 
personal risks 
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PPIP tensions Authors Private actors Public actors
Different incentive 
and reward 
mechanisms and 
advancement 
criteria between 
private and public 
actors

Schmidt, 2008 *) Engagement in the private 
sector is not rewarded, purely 
academic advancement crite-
ria (no. of academic articles 
published)

Dudley, L.S. and Rood, S. A. 
(1989)

Rewarded by economic results *)

Kearney, Hisrich and Roche, 
2009

Calculated risk taker; 
Invest personal capital in the 
business; higher financial 
incentives; profitability is fun-
damental to generate income; 
greater level of commitment 
and job satisfaction 

Lower financial incentives; 
does not share enterprise’s 
profits; lower commitment 
and job satisfaction 

Incompatible 
innovation 
understanding

Schmidt, 2008 Defines innovation in terms of 
added value, new applications 
and financial revenues

Defines innovation in terms 
of advances in knowledge, 
provision of new subjects 
for further research and 
deepening of understanding
of processes

Hartley (2005) Focus on innovation in physi-
cal artifacts

Focus on innovation in the 
relationships between service 
providers and their users

*) Not explicitly discussed by the author(s)

Notes
1. The literature review was carried out in fi ve steps. As a fi rst step, 95 journals related to entrepre-

neurship, innovation or public sector management have been identifi ed using the Harzing journal 
ranking list (www.harzing.com), as potentially dealing with PPIP. The second step was a search 
for papers published in those journals where the combination of the words ‘public’; ‘private’ and 
‘innovation’ occurred together with certain partnership-related terms (‘partnership’, ‘collaboration’, 
‘cooperation’, ‘network’, ‘interaction’ or ‘relationships’). The journals were scanned using the search 
terms in the EBSCO Host Research Database (business search premier). Searches were completed 
in the ‘all text (TX)’ fi elds and there was no date limit for the search. All in all the search process 
identifi ed 60 germane papers. As a third step, these 60 papers were screened in more detail by 
three researchers. Papers that did not obviously deal with innovation in Public-Private Innovation 
Partnerships were eliminated as well as papers that did not discuss tensions. The screening re-
duced the total number of papers to 9, which appeared to be topical. As a fourth step we identifi ed 
3 supplementary articles by highlighting referred researchers in the 9 articles that seem to be of 
importance. The fi fth and fi nal step of the review process was a detailed content review of the 12 
papers.


