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Abstract. Companies need to renew themselves to be able to compete in the
dynamic global markets. Especially for the SMEs this is often challenging due to
their weaker risk tolerance and fewer resources. Co-operation is often considered
to be effective way to tackle these challenges and considerable amount of public
funding has been directed to stimulate this co-operation. Still, deep research and
development (R&D) co-operation between companies exists rarely. The paper
presents qualitative analysis on co-operation in two joint R&D projects. The level
of inter-firm co-creation in studied cases was low. This was explained by lack of
resources, differences of R&D goals and changes in project consortium. Finally,
we present two possible solutions to increase the level of inter-firm co-creation
in joint R&D projects.
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1 Introduction

Rapid changing markets and increasing competition have led to a situation where abil-
ity for renewal has become one of the dominant capabilities in the pursuit of competi-
tive advantage [1]. The renewal may focus on processes, offering or business concepts
and can be radical or incremental by nature. Challenges related to renewal are some-
what different between large companies and SMEs. SMEs have typically less bureau-
cracy and more concentrated ownership, which in general support agility. Additionally,
with fewer resources, the personnel of SMEs’ are used to work in wider scope of pro-
cesses, which in turn supports flexibility. On the other hand, compared to the large
companies, SMEs’ have typically weaker risk tolerance, smaller knowledge base, fewer
sales channels and narrower offering. All of these factors can be considered essential
for successful renewal, development and innovation. Inter-firm co-operation creates a
major opportunity to tackle these challenges and altogether enables firms to achieve
stronger position than they could alone [2].

In general, deep inter-firm R&D co-operation between SMEs in the Finnish technol-
ogy industry is rare [3]. On the other hand, several public funding instruments require
this co-operation and multiple organizations have been established to support the co-
operation. Focus of the paper is on collaborative R&D projects that received funding
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from Tekes, Finnish Funding Agency for Innovation. The paper increases understand-
ing on the challenges and opportunities the companies are facing in their co-operation
attempts during these projects. Research data was collected with eight semi-structured
company interviews in two separate R&D projects.

2 Joint Research and Development Projects

The research concerning inter-firm R&D co-operation is fragmented. Several frame-
works and concepts from multiple fields of science have been presented to model the
dynamics of inter-firm co-operation. Majority of the studies concerning inter-firm co-
operation seem to be quantitative by their nature, although this was not systematically
studied. In recent years concept of open innovation has got a lot of attention. Open
innovation processes includes outbound, inbound and coupled processes [4] from
which coupled processes are closest to the topic of this study. However, the research
focusing on coupled processes does not seem to include inter-firm joint R&D projects
in which the companies are from different value chains.

Hagerdoorn [5] has created classification for co-operative agreements based on the
amount of the organizational interdependence, which can be considered to be a central
dimension defining the mode of co-operation. The classification has four main modes:
(1) Joint R&D ventures, (2) Joint R&D and technology exchange agreements, (3) Eq-
uity investments and (4) Customer-supplier relationships and one-directional technol-
ogy flows. The second mode is divided into three categories: joint research pacts, joint
development agreements and technology sharing agreements. Study presented in this
paper contributes to the areas of joint research pacts and joint development agreements.

Barnes et. al. [6] have identified 40 success factors for inter-firm co-operation which
they have divided into six categories: choice of partner, project management, universal
success factors, ensuring equality, monitoring environmental influences, project man-
ager and choice of partner. Lee et. al. [7] have summarized intermediary’s role in SME
innovation networks based on literature review into framework that consists of five.
Categories: Network Database, Network Construction, Network Management, Culture
of co-operation and Facilitation of co-operation. Frameworks that illustrate the charac-
teristics and dynamics of R&D inter-firm network are presented by e.g. Kirkels [8],
Esterhuizen et. al. [9], Mdller et. al. [10], and Dasgupta and Gupta [11].

The frameworks have plenty of similarities but they are still different. A conclusion
can be made, that the inter-firm co-operation as a phenomenon is heavily case depend-
ent. None of studies dealt with the same situation as ours. Therefore it is justified to
increase the understanding on inter-firm R&D co-operation from perspective of this
paper. At least the following features can be considered to be defining in our study:
public funding, significant role of research institute, project-centeredness, formality,
non-equity, non-value chain and technological orientation of R&D topics. Considering
the high volume of joint R&D projects receiving public support they are surprisingly
rarely in the focus of the qualitative studies, which could provide in depth knowledge
on the phenomenon.



3 Method

Priority of our research was to deepen the understanding on actual experiences that
companies had on inter-firm co-operation in publically funded join R&D projects. Re-
search approach was qualitative and inductive. This approach was chosen due to frag-
mentation of the previous research and case dependence of the phenomenon dynamics.

The data was collected by interviewing eight persons from eight companies that had
been participants in collaborative R&D projects funded by Tekes. Interviews were
semi-structured and they lasted 75 minutes on average. Central answers concerning
project phases, quantity and quality of co-operation, goal achievement and co-operation
characteristics were collected into an excel sheet that was visible for the interviewee
during the interview. The interviewees were asked to define the project phases freely
according to project goals they found relevant. Illustration of the excel sheet is pre-
sented on Table 1. There was also data collected concerning the co-operation with re-
search institutes, but it is not in the focus of this paper.

All interviewees were the major participants in the projects from their companies.
Introduction for the interviewee about research objectives was kept short to avoid in-
ducement. All interviews were recorded and transcribed. Atlas Tl computer program
was used for qualitative coding.

Table 1. Excel sheet base filled with the interviewee

Number of the project phase 1 n

Goal of the project phase

The amount of the collaboration with research institutes
O=none, 1=little, 2=moderately, 3=plenty

The quality of the collaboration with research institutes
O=poor, 1=moderate 2= high

The amount of the collaboration with other companies in the
project

The quality of the collaboration with other companies in the
project

Goal achievement
0=not achieved, 1=achieved partially, 2=achieved well

Aim of the paper is to answer the following research questions:

1. What characteristics companies associate with high and low quality inter-firm co-
operation?
2. What reasons explain the realized amount of co-operation?

Additionally, the paper gives suggestions for new project structures that would increase
the quality and quantity of inter-firm co-operation in R&D projects. There is also data
presented on the amount of co-operation between companies and also between compa-



nies and research institutes. However, this data cannot be generalized due to small sam-
ple size, but it can be considered to be useful for planning future research and also to
stimulate the public discussion on the matter.

The research presented in this paper is part of the ongoing research project called
Renaissance of the Regions (ReRe) — Challenging the Status Quo of Innovation Policy
Implementation in Regional Manufacturing Networks. Project goal is to create im-
proved methods and means for public or private network coordinators to support and
develop the innovation process in SME networks. To be able to work efficiently it is
necessary that the coordinator has an understanding on what characteristics high quality
co-operation consists of. Understanding on the mechanisms how to influence those
characteristics and on the mechanisms how those characteristics influence the co-oper-
ation is also needed. Additionally, this understanding is valuable also for the compa-
nies. With deeper understanding they are able to manage their co-operation activities
and capabilities more coherently to support their innovation co-operation with other
companies.

Tampere University of Technology’s research goal in the ReRe project is to create
generic model for evaluating the status of prioritized co-operation characteristics in
DIR network (Development, Innovation, Renewal). Table 2 explains the research
phases. The results and analysis presented in this paper contributes to the current state
analysis. They also create valuable information for planning a web survey on phase 2.

Table 2. Research phases.

Phase No. |Phase Methodology

1. Current state analysis Literature review and qualitative study (interviews)

2. Generalization Quantitative study (web survey)

3. Deepening the understanding |Qualitative study (intreviews)

4 Synthesis Combining and evaluation of the knowledge from
phases 1 to 3 (expert workshops)

5. Verification Testing the model by usingitto analyze 3 to 5 DIR
networks

4 Interview Outcomes

Table 3 presents the amount of co-operation the interviewed company had with other
companies and with the research institutes during the different phases of the project. It
also presents the quality of the co-operation in each phase and how well the goals were
achieved.



Table 3. Amount and quality of cooperation.

C1 C2 C3 C4 C5 C6 C7 C8

The amount of the collaboration with research institutes

0=none, 1-itle, 2=moderately, 3=plenty 0[3(3(0]0|2(3|1[2{0|3|1|0|1|3[o[2[o[3[0]2|1|2|2[2[2[2|1|1|0]3|2|1|2[c|3o|1]0

The quality of the collaboration with research institutes
0=poor, 1=moderate 2= high

The amount of the collaboration with other companies in

the project 0{0]1]0]0{0]0]0(0[0f3|1{0|1]|3]0{0|0|0(0f2|0)0(0f0|0|0[{0f0]0(0{0|0|0(0[0|0|0O(O]
0=none, 1=little, 2=moderately, 3=plenty

The quality of the collaboration with other companies in

the project 2 2121 12]2 2
0=poor, 1=moderate 2= high

Goal achievement 1
0O=not achieved, 1=achieved partially, 2= achieved well 2

Although the study sample is small and as such not generalizable, it was still sur-
prising to notify how little inter-firm co-operation existed. With further analysis on the
transcribed interviews we formed Table 4, which includes explanations the companies
gave for the low amount of inter-firm co-operation.

Table 4. Explanations for the lack of inter-firm co-operation.

Company with synergetic business interests left the project in early stage. This was possibly due to financial
Cl challenges.

Other companies were distant.

c2 Other companies had different focusses in their R&D.

Company, that was considered as a potential partner, focused on different technology.

Big customer, that encouraged C3 to participate, did not participate the "group project". The customer was not able
c3 to reach an agreement with other participating companies.

Other companies were already in their own networks, and P3 was not able to fitinto them.

Other companies were interested in C4 part, but did not want to allocate resources to collaboration. From business
Cc4 perspective the times were difficult and this affected the resourcing.

One potentian company to do collaboration with left out just before project started

Project topic in C5 was different. Other companies focused on product development when C5's aim was to develope
C5 ther risk management processes.

Insufficient resources in C5.

C6 R&D subjects were close, but not close enough to do collaborative development

Cc7 Lack of resourcing in C7. Collaboration would have required human resources from wide range of functions in C7)

Scope of R&D was such that it did not lead to collaboration.

Desired results were delivered with very little collaboration. Knowledge exchange between companies happened
C8 through research organization.

Due to small amount of inter-firm co-operation it was natural that the data did not
offer much information on the co-operation characteristics. Since all inter-firm co-op-
eration was considered by the interviewees’ to be of high-quality (Table 2.) only char-
acteristics describing high-quality can be listed. Characteristics describing high-quality



inter-firm co-operation are: (i) Common vision; (ii) Partner was showing trust; (iii) En-
couragement by the partner; (iv) Desire to help; (v) Honest and straight dialogue; (vi)
Good relations; (vii) Openness Experienced appreciation; (viii) Similar commercial
goals.

5 Conclusions and Discussion

In this paper the characteristics of inter-firm R&D co-operation in the Finnish technol-
ogy industry was discussed. The explanations for the lack of inter-firm co-operation in
a joint research project, presented in Table 4, can be summarized with the following
three categories:

1. Own R&D goal was different from the ones other companies had
2. The project consortium changed into less synergetic
3. Qualitative of quantitative lack of resources

The projects that we studied were put together mainly by research institutes which had
their own research projects going alongside the companies’ R&D projects. The con-
struction phase of the projects, including putting the consortium together, is usually
carried out fast. This means, that not much resources are allocated into finding compa-
nies with similar or synergetic R&D goals.

Sherer [12] divides the critical success factors for manufacturing networks into trust,
commitment, selection choice, information technology, and intermediary. The role of
an intermediary, which in our study was a research institute, is important at the con-
struction phase of a project. An intermediary can facilitate networking both by selecting
potential participants and aiding companies interested in participating in a R&D pro-
ject. Barriers, such as conflicting goals and expectations can be eliminated by an effi-
cient facilitation [13].

One challenge in the forming of the R&D project is, in addition to the putting the
consortium together is a short time, is the small amount of potential companies that can
be contacted. Research institutes typically rely on their existing contacts, which nar-
rows down the selection choice of companies. Thorgren et al. [14] state that larger num-
ber of companies relates to a greater innovation. The greater number of companies in-
creases the selection choice, which can lead to more synergetic R&D projects. In the
forming phase, trust and commitment is mainly focused on the intermediate in that the
potential companies are confident with the intermediate and are more willing to partic-
ipate in a R&D project. Potential companies should have clear vision of the R&D pro-
ject to invest into it [15].

Trust and commitment is essential in both forming and during a R&D project. Dur-
ing a R&D project the role of an intermediate changes more on supporting the partici-
pating companies in the trust and commitment issues between the participating compa-
nies [16]. The trust and commitment issues between the participating companies em-
phasizes during a R&D project. A company should have clear image of the benefits it
can gain from the project. In the inter-firm co-operation an important issue is how the
co-operation with other companies enhances their own objectives [17]. This requires



open sharing of information and resources in that opportunities are clear, which is an
evident benefit of a functional network [18].

The lack of resources can be explained with both lack of needed skills and lack of
time dedicated to the project even when personnel with required skills exist. This can
be explained with the short time of construction of a project. It is important that the
participating companies are devoted to the ongoing R&D project. In addition to the role
of the intermediate, top management of the companies should recognize the importance
of the co-operation [19]. Two relatively different solutions can be identified to tackle
these challenges.

The first solution we propose is that there should be knowledge available on the
R&D goals of large amount of companies for the person who is coordinating the project
planning, e.g. in some kind of database solution. This would allow contacting widely
potential participants that have similar or synergic R&D interests. When companies
with similar genuine R&D needs would be identified in early stages of the project plan-
ning, commitment inside the consortium would rise and fewer changes in the consor-
tium would occur. It should also be noted, that in the studied cases the company partic-
ipants did not interact together in planning phase and the first face to face meetings
were organized after the projects had already started. It is quite likely, that the presented
solution would also increase pre-project co-operation, besides increased co-operation
during the projects.

In projects with public funding involved, the companies tend to define their R&D
goals with narrow scopes and have often very little resources allocated into free inno-
vative renewal. This is partly because the public funding system requires coherent nar-
rowly defined plans and partly because of small R&D resources due to hard competition
situation in many business fields.

The second solution we suggest would be a kind of hybrid model for the project plan.
There would still be straightforward plans with narrow scopes but the project plan
would also include resources for loosely defined collaborative R&D and interaction,
e.g. topical workshops. This would create opportunities and space for new ideas that
were not possible to be identified in the planning phase of the project. In the current
model the project participants become sort of prisoners of the project plan. This leads
often to minimal or zero slack and weak co-operation. This is problematic, because
slack and co-operation can be considered to be cornerstones of innovativeness [20].
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