Market, Firm, and Project-level Effects
on the Innovation Impact of FP RTD Projects*

ABSTRACT

This paper explores the determinants of the innovation impact of publicly funded R&D
projects along three broad dimensions, namely project, firm and market-related factors. In
addition to these factors we examine the attributes of the research result per se and aspects of
the commercialization process. The observations from empirical and qualitative analyses are
based on R&D projects funded by the Fifth and Sixth Research Framework Programmes of
the European Union. Firm size, prior experience, innovation culture, the nature of the proj-
ect itself, explicit intension to commercialize, consortium management and strategy are the
factors with the strongest effect on project success, defined in terms of product/process inno-
vation and/or technical knowledge creation. The paper provides important implications for
the organization, objectives, and management of public programmes that fund R&D and for
project and participant selection.
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1. INTRODUCTION

A swath of studies over the past couple of decades have underlined a widely held impression that the
Research Framework Programmes of the European Union have played an important role in devel-
oping the European knowledge base and have pointed at significant levels of additionality and Eu-
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ropean added value.! Much lesser agreement exists on the extent and type of direct contribution to
the performance, especially in terms of innovation, of the organizations participating in the research
projects funded by those programmes. While it should be stressed that the production of potential
commercial products and services has never been the core mission of the Framework Programmes,
there is a strong interest in intensifying the connection between EU-funded research activity and in-
novation. Closer connection, it is argued, will help achieve the Lisbon objectives of enhanced inter-
national competitiveness, employment, and social welfare.

Even though R&D is a core activity and a starting point (albeit not the only one) for innovation,
the link between the two is not straightforward. The commercial exploitation of research results
stemming from an R&D project is a complex process governed by a multitude of factors, including
the internal dynamics of the project itself, the motives and the innovation-related capabilities of the
participants in the project and the characteristics of the market environment towards which the pro-
spective innovation is directed (Sakakibara, 2002; Rothaermel and Deeds, 2004).

This paper reports the results of an extensive research effort to explore those complex links by
examining the factors underlying the innovation impact of collaborative research and development
(R&D) projects under the Fifth and Sixth Framework Programmes (FP5, FP6)2. The innovation
impacts of publicly funded R&D projects were examined along three broad directions, namely
market, firm, and project-related factors (Doz, 1996; Hagedoorn and Roijakkers, 2006). The basic
proposition for investigation was that: (a) the ways a project is managed; (b) the resources, experience
and capabilities of partners; (c) market conditions; (d) the character of the commercialization effort
and problems confronted during the process; and (e) the nature of the technology resulting from the
project significantly affect the innovation impacts of FP-funded R&D projects.

To explore and test this proposition we utilized both quantitative and qualitative analyses. The
former was based on survey responses regarding collaborative R&D behavior and outcomes collected
through massive data collection effort in a pan-European scale for the purposes of the InnoIlmpact
study (see other references in this special issue). The field survey consisted of two questionnaires, one
for industrial firms and one for research organizations (i.e. universities, research institutes, etc) that
wete known (through the CORDIS database) to have been involved in FP5 and/or FP6. Qualitative
information was based on a large number of case studies of individual project participants.

The remainder of this paper is organized as follows: the next section presents some basic concepts
and sketches out the research model of the study. The third section provides an overview of the results
of the quantitative analysis. The fourth section does the same for the qualitative analysis. Finally, the
last section synthesizes the results and concludes.

! “Five-Year Assessment of the European Union Research Framework Programmes.”, DG Research, 2004 and 2009.

2 See footnote 1. Note that due to space limitations we refrain from the presentation of methodological details for both
the quantitative and qualitative analyses. We rather concentrate on the presentation of research results. The interested
reader in the analytical methodology and detailed variable exposition can consult the (extended) final report and other
documents of the InnoImpact study from the website and from the authors of this paper.
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2. BASIC CONCEPTS: INNOVATION IMPACT, PROJECT SUCCESS

Innovation impact is conceived to consist of commercially exploited outputs (products, services,
production processes) and the technical knowledge obtained by the responding organization as a
result of its involvement in a specific cooperative R&D project. Taken together, product/process in-
novation and/or the creation of new technical knowledge will be considered to constitute project
success. We examine the determinants of project success along the dimensions of market, firm, and
project-related factors. We also examine the effects on project success of attributes of the research re-
sult per se and of aspects of the relevant commercialization process.

Project-related factors refer to “structural” features, such as the thematic area of a given project,
the size of the consortium that has undertaken the research work, and management aspects of the
project. The latter include social and behavioural features in the management of the project team,
such as communication, coordination mechanisms, and team learning (Edmondson, 1999; Mathieu
et al, 2008). Moreover, in this category we include management rules and practices imposed by the
Commission to govern the setup and workings of research consortia. Firm-related factors pertain
to the resources, experience, and innovation-related competencies of the partners involved in the
project (Damanpour, 1991; Ajuja and Katila, 2004). Included are factors such as firm size and age,
previous experience in innovation activities, resources and skills for innovation, etc. Market-related
factors involve the characteristics of the industry and market to which the partners in a research con-
sortium belong. To the extent that market conditions are dynamic and highly competitive, a firm will
be motivated to seriously engage in innovation activities as a way to confront market pressures, and
therefore is more likely to commit resources toward the implementation of the joint R&D efforts as
well as demonstrate strong interest in project success (Park et al, 2002). Finally, the likelihood that a
project results in product or process innovation is also influenced by the character of the commercial-
ization process, the ensuing difficulties and the attributes of the research result.

The following diagram schematically depicts the relations implied by the arguments given above.

FIGURE1  Research Model
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3. EMPIRICAL ANALYSIS AND RESULTS

Two separate questionnaires were developed, one for the participating industrial firms and another
one for the research organizations (ROs) (universities, research institutes, etc.). Here, we concentrate
on the results from the enterprise questionnaire. Both sets of data have been analyzed with similar
methodologies (i.e., confirmatory factor analysis, logistic and OLS regression), however, and occa-
sionally we may refer to the results from the RO sample as well. In total, 3379 enterprises across EU
Member States provided data, whereas the second sample consisted of 1981 ROs. Both samples suf-
fered from a very large proportion of missing data. As a result, the effective sample sizes used for the
substantive analyses were much lower3.

3.1 Variables

Project success (the dependent variable of the study) was conceptualized to comprise two dimensions:
product or process innovation and technical knowledge creation. We measured innovation with two
dummy variables, indicating whether the project resulted in product and process innovation. Techni-
cal knowledge creation was measured with a three-item Likert-type scale, measuring the significance
of knowledge-oriented outcomes, such as development of tools and techniques, and prototypes.
These outcomes embody knowledge of a technical nature that can provide the basis for further devel-
opment leading (eventually) to commercialization. Concerning the independent variables (i.e., mar-
ket, firm, and project-related factors), we utilized objective measures (e.g., for firm age or firm size),
dummy-coded variables (e.g., for the use of patents), or Likert-type scales (e.g., for communication
practices or learning processes).

3.2 Results

We examined the effects of three sets of factors, namely: market related, firm related, and project re-
lated factors on project success (i.e., new product or process innovation, and technical knowledge).
The impact of the three sets of factors on product/process innovation was assessed using logistic re-
gression analysis, whereas their impact on the production of technical knowledge was assessed using
ordinary regression (OLS)5. The results presented here are based on the three different dependent
variables of the study, namely: product innovation, process innovation, and technical knowledge.

Product Innovation: The most statistically significant factors influencing product innovation were
the basic firm characteristics (marginally significant), the innovation history of the organization, the
nature of the project, and the role of the respondent in the project (i.e., manager or producer or user
of the technology) Among these, the nature of the project appears to be the one with the most signifi-

3 Specifically, the effective sample size for the analysis of product and process innovation as dependent variables consisted of
280 observations, whereas for technical knowledge was 526 cases.

4 The use of a single instrument (participant survey) to collect all variables poses the threat of common method bias. Harman’s
single factor test indicated that common method bias was not a serious issue in our data.

5 Logistic regression was particularly appropriate since product and process innovation were measured through dummy-coded
variables. Conversely, OLS regression was utilized for technical knowledge since this was measured through a Likert-type scale.
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cant contribution. The lack of significant contribution of firm resources and capabilities and project
management (as sets of variables) is notable.

The history of innovation protection through “complex” technologies was found to positively
and significantly affect the odds of the project resulting in product innovation for the participant
enterprise. It appears, therefore, that the more a firm utilizes “complexity of technology” and keeps
qualified people in the firm as a general means to protect its innovations, the more likely it is to come
up with product innovation as a result of its involvement in an FP project. Moreover, firms that have
engaged in past intramural R&D were approximately 10 times more likely than other firms to pro-
duce product innovation in FP-financed R&D projects. This is a very strong result; in fact, it is the
strongest coefficient found with respect to product innovation. It suggests that firm history in R&D
activity, particularly in-house research, plays a key role in the development of product innovation.
Moreover, as compared to firms with a history of FP-financed R&D activity, firms that participated
in FP programme focal projects for the first time were found to be more than twice as likely to report
project success in terms of product innovation.

Furthermore, the extent to which the set-up and rules imposed by the EC, regarding partners’
selection and negotiations, are perceived as facilitating project success appeared to exert a positive
influence on the likelihood for product innovation. This finding should not be interpreted to imply a
causal relationship between EU rules and product innovation, but rather those firms with prior expo-
sure the provisions and rules set by the Commission experienced no difficulty in this particular regard
to achieve innovation. Additionally, projects having commercial objectives and projects considered
risky were also found to be more likely to result in product innovation. In contrast, projects focusing
on the exploration of “new” technological areas were significantly less likely to produce innovative
products. We found support for the possibility of an inverted U-shaped relationship between inno-
vation and the extent to which a project is risky or exploring “new areas”. Our results suggested that
projects driven and motivated by clear commercial objectives which are also not extremely risky were
more likely to result in success in terms of product innovation.

Process Innovation: The most statistically significant factors affecting process innovation included
industry effects (insignificant for product innovation), firms’ innovation history, the role of the re-
spondent in the project, and project management features. The nature of the project appeared to be
the one with the most significant contributions, in agreement with the case of product innovation.
The contribution of firm resources and capabilities on process innovation was not significant.

More specifically, firm size was found to be positively and significantly related to process innova-
tion. Larger firms were somewhat more likely to engage in process innovation. A firm’s capacity to
“introduce new products speedily” was found to be negatively associated with process innovation.
In contrast, the coefficient for “integration capabilities” was found positive and significant. In the
extant literature on innovation, it is consistently argued that the capacity for integrating internal and
external to the firm activities and functions is a critical prerequisite for implementing innovation.
Our finding is clearly in line with this argument. Also, we found a significant and negative coeflicient
for “innovation protection through legal means”. This variable refers to the use of patents and other
IPR-related means for protecting the firm’s innovative position. A possible explanation here is that
patenting mostly refers to products that can be imitated by rival firms; in contrast, process innova-
tion, which usually reflects tacit knowledge, is more difficult to imitate thereby decreasing the need
for patent protection. Process innovation is also more difficult to be patented.
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As with the case of product innovation, the set of variables reflecting a firm’s “innovation history”
is clearly the most important in explaining variation in process innovation. In particular, we found
that a firm that has engaged in “extramural R&D” was about twice as likely to report process innova-
tion because of its participation in the FP project. Similarly, we found strong positive coeflicients for
the “introduction of process innovation in the past three years”, and for the “percentage of turnover
from new/improved products introduced in the past three years”. It is therefore reasonable to argue
that firms experienced in innovation activities, both process and product innovations, are more likely
to report process innovation as an outcome of the FP project. Interestingly, those firms that engaged
in innovation activities by imitating others were found less likely to report process innovation. The
final significant coeflicient in this set is the positive effect of “first participation in FP”. This is consis-
tent with the result obtained for product innovation; there is strong evidence that “newcomers” in FP
programmes are more likely to engage in projects that ultimately prove successful.

Regarding the nature of the project, those projects “building on past R&D activities” and those
that are characterized as “new area” and “complex” were more likely to result in process innovation.
Recall that, with respect to product innovation, we have evidenced that “risky” projects were more
successful whereas “new area” projects were less likely to be successful.

Technical Knowledge: Technical knowledge is the other dimension of project success examined in
this study. It represents an intangible output of an FP project, one that is indirect in the sense that its
immediate consequence is not directly manifested in the market place. Nevertheless, such intangible
knowledge can be very significant as it contributes to the participating firms’ capacity for future in-
novation.

The factors with the greatest statistically significant effect on technical knowledge were “firm re-
sources and capabilities” and the “nature of the project”. Specifically, firm resources and capabilities
as a set accounted for a relatively large proportion of explained variance (together with the “project
nature” set). However, of the individual coefficients, only “legal means as a means for innovation pro-
tection” was found positive and significant. Regarding the nature of the project, several variables were
statistical significant predictors of technical knowledge creation (e.g., a dummy variable indicating
whether the project idea has been generated by industrial partners, the number of industrial partners
in the consortium, variables indicating whether projects “built on past R&D activities”, had clear
“commercial objectives”, or characterized as “risky”).

Concerning project management effects, the coefficient of “clear project objectives” was found to
be negative and significant. New technical knowledge creation is a complex process of exploration
and discovery, where clear objectives set out from the beginning do not always prove valid or produc-
tive. Other significant coeflicients indicated positive effects on technical knowledge of “cohesion and
trust” and “learning processes” within the project team. Finally, in relation to market effects, and in
contrast to product and process innovation, we found “dynamism” in customer preferences to have a
positive influence on technical knowledge creation. Volatility in customer preferences appeared to in-
duce the development of new technological knowledge. Table 1 summarizes the results of the quanti-
tative analysis. For reasons of completeness, the last two columns report the obtained results for ROs.
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TABLE 3 17 Results of Quantitative Analysis

Ind. Variables

Product

Process

Technical
Knowledge

Product

Process

MARKET-RELATED

Market environment: dynamism in customer preferences

Emerging prospective field

FIRM-RELATED

“Basic”

Size class

EU(27)

“Firm’s resources and capabilities”

Capacity for “speed”

Integration capability

Innovation protection: legal means

Innovation protection: “complex” technology

“Firm’s innovation history”

Intramural R&D in the past 3 years

Extramural R&D in the past 3 years

Development of new or improved goods and
services introduced in the past 3 years: (ROs sample only)

Creation of spin-off introduced in the past 3 years: (ROs sample only)

Product Innov (New-To-The-Market)
introduced in the past 3 years: Industry /
Patents introduced in the past 3 years: (ROs sample only)

Product Innov (New-To-The—Firm) introduced
in the past 3 years: Industry /
IPR introduced in the past 3 years: (ROs sample only)

New Pracess Innovation introduced
in the past 3 years: Industry / Award licenses to
firms introduced in the past 3 years: (ROs sample only)

Innovation performance (% turnover from new/improved products)

First participation in FP? (yes/no)

PROJECT-RELATED

“Basic”

FP - FP6 (vs.FP5)

Proj_type

Fraction - % of partners from industry

“Eurules”

Practices in line with EU rules

EU rules’ impact on: partner selection/negotiations

“Nature” of the project

IDEA - The project’s idea comes from industrial partners (yes/no)

PAST-RD - The project builds on past R&D activities (yes/no)

Project objectives: commercial

Project objectives: funding & reduce risk

Project objectives: “technological”

Project objectives: “networking”

Nature of project: "risky”

Nature of project: “new area”

Nature of project: “complex”
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Technical

Ind. Variables Product Process Knowledge

Product Process

Role - Respondent is manager/ or user/ or technology producer (yes/no) + +

“Project management”

# of partners having worked with +

# of partners having not worked with

Clear project objectives - n

Communication (within team)

Cohesion/Trust +

Learning within team: Intuition

Learning within team: Interpretation + +

Learning within team: Integration

3.3 Discussion and Conclusions

We hypothesized that market conditions, specifically the intensity of competition, the velocity of
customer preferences, and the stage of the life-cycle of the relevant market at the time of the project
would be significantly related to project success. We found limited support for these hypotheses.
A plausible explanation is that the very nature of the projects undertaken in the Framework Pro-
gramme is of the “technology-push” variety rather than “technology-pull”. In other words, it may be
that the typical project is driven by a promising emerging technology, usually in its very early stage
of development, and for which there is no clear market opportunity for exploiting it, at least in the
short to medium term. As such, the partners are driven by a motive to explore rather than exploita
technology, which presumably is not mature enough for prospective commercialization. In such cir-
cumstances market conditions may be largely “irrelevant”.

With respect to basic firm characteristics, particularly in regards to age and size of the responding
organization, we do find a significant and positive coeflicient for firm size with respect to process in-
novation. The result may indicate that larger firms are more inclined to pursue process innovation,
presumably as they have more pressing needs to optimize their large-scale productive operations.

We hypothesized that the extent to which a firm is endowed with innovation-related capabilities
will be positively associated with the likelihood of reporting project success. Specifically, we hypoth-
esized that capabilities connected with marketing, the ability to develop and introduce new products
speedily, the capacity to integrate internal and external technological developments into the firm
activities, and the firm’s ability to protect its innovative position (through legal or competitive means,
or by the very complexity of its technology) will positively influence the likelihood that the project
does indeed result in success. We have not found statistically significant support for this hypothesis.

Regarding the coefficient of legal means of innovation protection, we find a negative coefficient
with respect to process innovation and a positive one with respect to technical knowledge. The nega-
tive effect is perhaps explained by recognizing that process innovation, as highly idiosyncratic and
tacit to the firm, does not need protection through legal means. In contrast, the positive coefficient
is in line with expectations: firms having the resources and experience to protect their innovations
through patents and other IPR-related legal means have the motive to pursue the development of
technical knowledge, which they can subsequently protect from possible imitation in the hope they
can develop it into a concrete product or process innovation. Finally, we find a significant positive
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coeflicient for the effect of the capability to protect innovation through complex technology on prod-
uct innovation. Being able to keep qualified people in-house and developing complex technologies
that competitors find it difficult to imitate implies that the firm has valuable technological capabili-
ties that would allow it to pick promising R&D projects to participate and contribute substantively
towards their success.

We also hypothesized that a firm’s experience with R&D and innovation-related activities (innova-
tion history) will be positively associated to project success. We find support for this hypothesis. First,
we observe that experience in both intramural and extramural R&D positively affects product inno-
vation. Extramural R&D also positively influences process innovation. Past innovation performance,
as manifested in the percentage of turnover attributed to new products introduced in “the past three
years” also has a positive effect on process innovation (a positive effect on product innovation would
be more likely, however). In addition, we observe that firms that have a history of imitation (i.e., in-
troduction of new-to-the-firm products, as opposed to new-to-the-market innovations) are less likely
to report process innovation. This implies that a “history” of imitation in fact inhibits the likelihood
for project success.

A rather intriguing finding pertains to the positive effect of first-time participation in FP projects
on both product and process innovation. One would be tempted to consider this to imply that “new-
comers” are more motivated to drive FP projects to success. Whether the indirect implication that
“getting too comfortable” with FP funding inversely affects the chances of project success is reason-
able to consider needs to be balanced against the positive effects of past experience reported herein.

Regarding the effects of EU rules, we argued that their principal value is to allow the efficient and
effective management and monitoring of a vast portfolio of projects by the EU authorities. At the lev-
el of the individual project, their value is to create an administrative platform, within which internal
activities are developed, implemented, and monitored. These rules serve as the official mechanisms by
which the project manager is made accountable to the sponsor. Accordingly, the positive coeflicients
found with respect to EU rules’ impact on partner selection, negotiation on product innovation and
on technical knowledge suggests that those partners that are comfortable with those kinds of rules are
able to select the best possible partners, thereby increasing the odds of success.

The nature of the project appears to be a very important determinant of project success. First,
projects that are driven by commercial objectives from the outset are found more likely to result in
product innovation and to lead to technical knowledge creation. In contrast, projects aiming at net-
working seem less successful in terms of generating new knowledge. The nature of a project, in terms
of being risky, exploring a new technological area, or being scientifically complex, influences project
success in important ways. First, the degree of risk positively affects product innovation and knowl-
edge creation, but, in both cases, the degree of project risk exhibits an inverse U-shaped relationship
to the dependent variables: excessive risk appears to lead to diminishing returns as it relates to the
likelihood for product innovation and knowledge creation.

Taken as a whole, our results provide support to the notion that the nature of a project affects, to
an important extent, its subsequent success. We obtain strong evidence that projects which are com-
mercially driven, risky, complex, and in new areas (for process innovation) tend to be more success-
ful. Projects that build on past R&D activities are more likely to result in process innovation and to
technical knowledge creation.

In contrast, the management aspects of project implementation appear to be less decisive to proj-
ect success. This is somewhat puzzling and very much moderated in the next Section by our qualita-
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tive analysis results. More specifically, clear and agreed upon objectives are found to have a negative
impact on technical knowledge. This may suggest that clear objectives from the very beginning of a
project could leave little room for creative exploration and experimentation, thus limiting opportuni-
ties for novel results. In contrast, we estimate positive effects for cohesion and trust and interpretative
learning on technical knowledge creation.

Limited support was also found for the effect of aspects of the commercialization process on proj-
ect success, including issues of intellectual property protection. Similar results were found regarding
basic project characteristics.

Finally, in relation to attributes of the technology resulting from a project, we find that the extent
to which the technology resulting from a project is expected to have a relatively short life cycle and
the extent to which it is distant (or unrelated) to the firm’s existing stock of competencies there is a
decreased likelihood of process innovation.

4. QUALITATIVE ANALYSIS AND RESULTS

4.1 Project-Level Characteristics for Project Success

Main Managerial Activities During Project Planning and Set Up: Case studies could distinguish
between three types of participants (Yin, 2003; Eisenhardt and Graebner, 2007). Ad-hoc project
participants are organizations where the strategic role of the EU funded RTD projects were rather
insignificant. Focused project exploiters carefully evaluate opportunities in Framework Programmes
and are characterized by a strong reputation in their technology field. Project coordinators, quite nat-
urally, show a strong strategic alignment of their activities with the core subject of the project. They
initiate a project idea, formulate a coherent proposal outline, and identify and contact appropriate
partners with the objective of "setting a research agenda", "exploiting a new technology field" or
"bringing a science-based innovation to the market". The coordinator has the opportunity to shape
and implement projects with high degree of control and ownership. The coordinator should also mo-
bilize resources in order to bring the project to a successful conclusion. The strategic criticality of the
R&D project seems to be low in the case of ad-hoc participants and high for focused project partici-
pants and project coordinators.

Interviewed coordinators strongly emphasized the importance of project planning and set up so
as to ensure a strong team committed to the common goals of the project. In spite of this fact, at the
end of projects, almost all interviewees referred to some partners that were perceived as not having
contributed relevantly and "seemed to have come along by accident". Successful projects shared a
positive assessment of the capabilities of the coordinator both as R&D performer and as administra-
tor. Each of these capabilities thus seems necessary but not sufficient for success, as there were cases
where even such 'well-managed' projects failed at the level of innovation outcomes, due to e.g., insuf-
ficiency of the R&D results, rights conflicts between partners beyond the control of the coordinator
or the project frameworks, or changing market conditions that rendered project outcomes obsolete.

Implementation: During the implementation of the RTD projects, the importance of project man-

agement cannot be underestimated. It refers to the continuous support and follow-up on the part of
the coordinator with respect to the scientific and administrative obligations contracted between the
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project consortium and the EU. Particularly important factors, in a cross section of all case studies
included immediate follow up on delays, pressure on partners not delivering, decisive exclusion of
non-responding or dormant partners combined with efficient reallocation of resources, consistent
and well anticipated preparation of all meetings and interactions, and operating with internal project
quality managers who had an exclusive role of monitoring quality and progtess. A perceived problem
is the balancing act between performing R&D and simultaneously catering to the management ob-
ligations. The latter are not always a top priority, let alone a core competence of an R&D performer
coordinator. Hence, project management was many times referred to as "weak" by interviewees lead-
ing to delays jeopardizing the intended return from the project.

Project Dissemination, Evaluation and Closure: Dissemination was seen with mixed feelings
among the interviewees; from "a core activity” (research organizations) or "very important for im-
age building” (among larger companies) or still "an opportunity to make ourselves known" (among
SMEs), to "an activity without substance” or "a half-hearted and insufficient effort to reach a mar-
ket" (firms irrespective of size). In parallel, very little information came out regarding evaluation and
closure procedures. If at all referred to, interviewees declared that there is no real evaluation, no such
thing as a formalized post-project evaluation to recount the pros and cons of the project.

Experience also varies widely with what actually happens after the project ends. Some partners
decide to couple for further exploition of some of the results. In other cases, partners seem to roll the
ball between them, expecting that the other party will take the next step towards some kind of follow
on of the project efforts. In other cases still, the output of a project is exploited by a partner in col-
laboration with a third party. Thus, one could talk about a 'fuzzy back-end' of the EU RTD projects,
as of the more established 'fuzzy front-end' of R&D (Reid and deBrentani, 2004). Only that the
back-end fuzz is about confusion concerning the exploitation of the results and not about a breed-
ing ground for creativity as in the front-end. In some instances, interviewees blamed the rules of the
funding instruments for allowing for too much free interpretation about what a successful end of
project phase means, and for allowing legal problems to surface too easily. The back-end fuzz is also
the major reason behind the fact that even well-managed projects might 'stumble’ towards the end
and therefore result in no significant innovation impact.

4.2 Enabling and Inhibiting Factors for Project Success

Regarding project level enabling factors for effectively running the project and achieving its technical
and commercial objectives, case analysis informed a number of issues, including:

* Strong customer involvement;

* Complementarity among partners;

* Core partners. Successful exploitation of results often materializes from the continued individual or
collaborative action between such core partners;

To a large extent the inhibiting factors are the antipodes to the enabling ones. The cases did, how-
ever, identify a few stand-alone issues. In several of the less successful cases, managers emphasized the
lack of market focus and market understanding as a dominant failure factor. Compared to research
organizations, firm interviewees strongly emphasized the need for enhancing the exploitation part
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in the FP-funded RTD projects. This enhanced exploitation focus did not necessarily mean to em-
phasize commercialization of a new product or process coming directly out of the project. Rather
it meant to, firstly, follow through and fulfil all those tests and applications that are contracted in
the projects without making time and budget concessions, and, secondly, to integrate more market
building activities in the projects. An R&D director in a large-sized company with a long and suc-
cessful track record of innovation, suggested that if indeed commercialization of the outcomes and
'innovation impact' is part of the objective in a project’s future foreseeable, then market scanning,
market planning and market build-up activities must be fully recognized and integrated, in parallel,
into the R&D process.

FP project rules impose a specific structure on all analysed project cases. Interviewees generally
perceived these rules as complex and not easily integrated with "normal" project management pro-
cesses. They also considered that the rules are more adapted to the situation of a research organization
than to those of the private sector. Rules were reported to change frequently without a generally un-
derstood rationale for the change. The rules were said to be weak when it comes to support rights and
protection issues. Finally, it was also more generally perceived that the EU rules put projects in a kind
of straightjacket that in some cases acts unfavourably with respect to achieving the most relevant and
significant results. On the other hand, this created a difficulty for adapting the project to changing
circumstances beyond the control or reach of the original set up and rationale for the project.

4.3 Firm-Level Characteristics for Project Success

Planning & Set-up: Factors Related to Mission, Strategy and Goals: In general, successful proj-
ects were strongly characterized by clarity of mission for R&D, strategic alignment of the project, in
particular (although not necessarily high strategic importance), and explicit goals of what the studied
organizations expected from these projects.

In terms of mission, we found firms, especially SMEs, which developed and adhered to innova-
tion-related missions. Most SMEs generally reported a strong strategic alignment with the project
and explicit goals related to innovation outputs. In larger companies, mission was rarely referred to in
the context of the EU FP projects. Generally speaking, and because of the often more marginal role
of the projects, larger companies often reported weaker strategic alignment and less explicit goals. If
goals were clear, they would typically be limited to the internal dimension of the projects, e.g., devel-
oping new knowledge or building partnerships. The role of missions in Research Organizations was
much less apparent. Although it was difficult to relate it to innovation impact, strength of leadership
was a distinguishing factor among research organizations. ROs with strong leadership, indeed, pro-
duced some successful projects in our sample, but so did ROs where this dimension was less appar-
ent. What stood out was that some ROs operated with a close-to-firm type of leadership with strong
mission statements, clear strategies, tangible and measurable goals, participative management, and
gave importance to marketing and image building activities beyond the purely scientific dimension.

Implementation: Factors Related to Age, Size, and Resource Base: Analysts have typically grouped
together the factors of age, size and resource base, with the conceptual correlation being that older
means larger, which, in turn, means richer in resources relevant for conducting R&D. However, at
least when it comes to companies, there was no perfect fit between this equation and the success of
the EU-funded RTD projects. In particular, this concerns the size dimension.
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Small-sized firms (<50 employees) often remain too focused on a core technology and too centred
on research (compared to on development) in order to be able to sustain market-driven development
and commercialization in their own right. Medium-sized firms (between 50 and 500 employees)
seemed to be best positioned to reap innovation benefits from the projects. On the one hand, these
organizations can have a critical mass in themselves for conducting both Research and Development
in a focused area. On the other, they are often either established players in their industry or quickly
growing ones that have overcome the threshold of successful commercialization of a first generation
of innovation-based products or process technology. Generally speaking, these companies also have
explicit strategies and goals for innovation; it is here that most of the "focused project exploiters” are
found. Hence, these firms often take a leading role in projects, and are most frequently found as co-
ordinators, in parallel with the Research Organizations.

Large-sized firms in our case study sample presented the least successful project participation from
the point of view of product or process innovation. For reasons already mentioned, such as weaker
strategic alignment, larger distance from core activity, objective of exploration and not exploitation,
or lack of overview and internalized control, large firms either scope intangible outcomes or reported
failure of the projects. The intangible outcomes might concern learning / knowledge / networking /
pre-competitive control outcomes. Project failures seemed to relate to a combination of lack of strat-
egy for the examined projects, poor internal integration, and poor engagement and commitment to
the management procedures in the consortium. Cases of successful innovation among large compa-
nies in our set were identified when large R&D-driven organizations mobilized their resources and
capabilities and engaged whole-heartedly in EU-funded RTD projects.

The issue of building up a broader innovation culture came out as an important underpinning
factor behind product and process innovation success in some of the case studies (Hargadon and Sut-
ton, 2000). It can be characterized as a set of shared values, beliefs and behaviour that guide the way
that activities and process should function in order to gain competitive advantage from innovation
at a moment 't', and that are reinforced and readapted dynamically in order to provide this advan-
tage over time (moment t+1, t+2, ...). Several of the older companies indeed showed a long path of
innovation-based growth and development.

In many of the case studies, the reputation of coordinators and/or partners as reliable, knowledge-
able, cooperative and efficient managers and/or R&D partners was frequently advanced as a factor
influencing positively project success. Either self-estimated by the interviewees, or attributed to other
partners, this goodwill (or social capital; see Adler and Kwon, 2002) once it has been achieved, and
as long as it can be sustained, provides a number of advantages to its possessors that also spill over to
the collaborating partners and the project itself. These advantages include high probability of being
granted relevant projects over time, strong bargaining power vis-a-vis the EU, relative ease in attract-
ing excellent partners to new consortia, relative ease of making partners adhere and align to project
objectives and management structures and relatively strong dissemination impact of results due to
the presence and the weight of a prestigious-built-on-merit organization.

With very few exceptions, interviewees emphasized access to knowledge as a central reason for
joining projects in the first place. Most of them were also quite satisfied with the knowledge output
from the projects. However, it was not really possible to extract and conceptualize a learning capa-
bility adapted to the context of the EU-funded RTD projects. Good practice includes mainstream
knowledge management activities such as rotation of personnel between the project and the normal
duties in order to maximize the learning effect, setting and deploying explicit objectives of extract-
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ing knowledge from the projects, and activating resources and processes of technology scanning and
watch in these projects as well. When learning from the projects was discussed, many interviewees
referred to the importance of learning how to participate in the FP projects and adapt to the different
rules and regulations. Organizations in the case sample that reported a greater satisfaction with the
EU framework were also more successful innovators.

4.4 Dissemination, Evaluation and Closure

As already discussed, the extent to which commercialization is an issue and a goal within the FP RTD
projects, from an institutional viewpoint, seems to be seriously questioned in the studied organiza-
tions. An intriguing finding from the case studies is that the organizations that are best positioned
to commercialize an innovation, i.e., large firms with a full blown marketing and sales organization,
were much less inclined to do so compared to a number of highly committed-to-commercialization
SMEs. Hence, if the benefit that the projects could have from the participation of big companies are
not fully leveraged, then commercialization process can turn out to be somewhat sub-optimized and
progress (or not) with resources that are not at the height of the innovation to be commercialized.
It was also striking that few interviewees referred to combining the outcome of the EU project with
some other institutional, national or regional incentive for commercialization, such as seed or incu-
bation money for start-ups or spin-offs. Many FP-funded projects seem to exist in quite some isola-
tion and are not always integrated in a bigger R&D picture.

4.5 Industry and Market Characteristics for Project Success

Case studies distinguished among four classes of organizations:

1. Enterprises operating in monopolistic/oligopolistic markets with high technology/ innova-
tion intensity. About one third of the case studies were in this class which encompasses enterprises
in a wide range of sectors: from aerospace with satellite communications industries to optics with
technical surface producers, from automotive safety to engineering of e-papers displays, from com-
munication and information systems to manufacturing of aeronautical parts, from information and
communication technologies to pharmaceutical, cosmetics and health products, from robotized au-
tomation systems to aero transportation management. With very few exceptions, the companies are
large and typically produce non-standardized products.

These enterprises tend to be R&D-intensive with long experience with FP projects. The latter are
perceived to decrease the cost of R&D, increase innovative opportunities, help monitor competitors
and gain visibility. The long experience with EU funding of most these enterprises has created links
between the projects in the different Framework Programmes (chains of FP projects). The few com-
panies, especially the smaller ones that are not well experienced in FP projects, initially use European
projects as networking opportunities. Consistent and direct commercial exploitation is rare amongst
these companies. The low rate of direct innovative successes is pronounced in projects where direct
competitors participate (horizontal collaboration).

2. Enterprises operating in monopolistic/oligopolistic markets with low technology/ innov-

tion intensity. Included here are companies in geographically localized markets or in mature highly
concentrated markets. They represent the smallest share of the analyzed cases (less than one fifth of

Vol.1, No.2 182



the total). These enterprises belong to sectors with markets rather conservative and saturated. They
range from those involved in environment services in waste management to rail transportation solu-
tions, from lubrication automation to energy plants production, from process industry of paper and
pulp to direct energy production. FP-funded R&D projects have a minor role in the overall company
strategy, due to the marginal relevance of innovation in these sectors in general. Small enterprises that
do not have experience with EU funding participate if the project is very close to the core business. In
some cases an overweighting of public and European funding in the overall R&D investment strat-
egy of the company can be observed. For most, FP projects have offered at least indirect gains such as
networking opportunities, development of standards and creation of databases. Direct commercial
exploitation is fairly unlikely, especially in projects with horizontal collaboration.

3. Enterprises operating in competitive markets with high technology/innovation intensity.
These enterprises serve markets such as satellite navigation solutions, consultancy in IT solutions in
banking and commerce, automation and robotics, software for industrial applications, quality and
risk management services, advanced recycling technologies, laser technologies. They represent 29%
of the analyzed cases. Standardization of products and services is low and customization relies on
R&D added value. Many enterprises in this category show a strong involvement in Framework Pro-
grammes and a strategic role of EU funds in R&D process. The FP R&D funding is well integrated
with the company research activity. FP projects are mainly carried out to make applied research and
to exploit the innovative results coming from it. The opportunity of networking has a secondary role,
especially for the largest firms. In many cases innovation and commercial output are concrete.

4. Enterprises operating in competitive markets with low technology/innovation intensity.
About a quarter of the cases are enterprises in competitive markets with low technology and innova-
tion intensity. Examples of these sectors are chemistry for surface protection of industrial compo-
nents, telecommunications through private phone switchboards, injection plastic moulding presses,
glass solutions for indoors and outdoors areas, surface processing, design and building of machineries
for the automotive sector, industrial plastic products and prefabricated structures. Medium to long
product life cycles and high product standardization characterize such sectors. Many of these organi-
zations have a very close network of partners to collaborate with in research activities. In the case of
the small part of enterprises that base their activity on R&D and have long experience in FP projects,
the European projects have become a structural instrument of financing the company development,
technological development through networking and acquiring qualified competences.

For the remaining enterprises in this class the FP projects funds are not part of an integrated
research activity. For some, the EU-funded research is essentially the only type of research activity.
For others with structured research shaped by market needs, the EU projects represents only an oc-
casional instrument not primary devoted to fund research activities. In this class of enterprises a great
number of projects have been successful in terms of product/process innovation, but a good part has
not reached the commercial exploitation phases. Commercial exploitation occurred in cases more
connected to the core activity of the company and in those cases involving end-users.
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5. SUMMARY CONCLUSIONS

The empirical analysis provided very weak support for the proposition that market conditions strong-
ly influence the various aspects of project success (product-process innovation, technical knowledge
creation). A plausible explanation is that the very nature of the projects undertaken in the Framework
Programme is of the “technology-push” variety rather than “technology-pull”. In other words, it may
be that the typical project is driven by a promising emerging technology, usually in its very early stage
of development, and for which there is no clear market opportunity for exploiting it, at least in the
short to medium term. As such, the partners are driven by a motive to explore rather than exploit a
technology, which presumably is not mature enough for prospective commercialization. In such cir-
cumstances market conditions may be largely “irrelevant”6.

Another plausible explanation is that the measures used to capture market conditions in the
survey were specified at an aggregate level not allowing for expressing the differences between and
across sectors and technological trajectories. The analysis of case studies, for instance, indicated dif-
ferences in behavior among enterprises in four types of markets. Companies operating in competi-
tive markets with high technology/innovation intensity tended to make better and more direct use
of FP projects in their commercialization plans. Many of enterprises in this category show a strong
involvement in Framework Programmes and a strategic role of EU funds in R&D process. The FP
R&D funding is well integrated with the company research activity. FP projects are mainly carried
out to make applied research and to exploit the innovative results coming from it. In contrast, FP
projects seemed much less directly linked to innovation plans and competitiveness for enterprises in
other types of sectors. The reasons varied by the type of competitive situation and type of technology
in the sector. For enterprises in monopolistic/oligopolistic sectors with high technology/innovation
intensity, examples of direct and consistent commercial exploitation of FP project results are fairly
rare even though these companies tend to be well experienced with FP projects. Exploitation, when
it happened, was in niche markets. For enterprises in monopolistic/oligopolistic sectors with low
technology/innovation intensity FP-funded R&D projects seemingly have a minor role in the over-
all company strategy, largely due to the marginal relevance of innovation in these sectors. For most
such companies FP projects have offered at least indirect gains such as networking opportunities and
development of standards, creation of databases. Direct commercial exploitation is fairly unlikely.
Finally, for enterprises in competitive sectors with low technology/innovation intensity, the answers
vary. In the case of the small part of enterprises, which base their activity on R&D and have long ex-
perience in FP projects, the European projects have become a structural instrument of financing the
company’s development, technological development through networking and acquisition of quali-
fied competences. For the remaining enterprises of this class the FP project funds are not part of an
integrated research activity.

The empirical analysis has also indicated a positive effect of firm size on process innovation, but

6 Differences between sectors or broad thematic areas are expected, of course. For example, R&D projects in the IST
programme are often considered to be closer to the market than, for instance, life sciences. Still, the variation within the IST
programme is quite significant, with many projects looking at futuristic technologies or standards which are not directly
applicable to the market.
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not on product innovation or the production of technical knowledge from FP projects. This may
indicate that larger firms are more inclined to pursue process innovation; presumably, as they have
more pressing needs to optimize their large-scale productive operations.

Case study analysis showed a more variegated picture. SMEs reported a generally strong strategic
alignment with FP projects and explicit goals related to innovation outputs such as developing a pro-
totype, developing a patentable technology, or developing a complementary technology that will en-
hance competitiveness. Medium-sized companies seemed well placed to reap the largest innovation
benefits from FP project participation, as these organizations can achieve critical mass for R&D in
a focused area. They are often either established players in their industry or quickly growing players
that have overcome the threshold of successful commercialization for a first generation of innovation-
based product or process technology. Generally speaking, these companies have explicit strategies
and goals for innovation. They often take a leading role in projects, and are most frequently found
as coordinators, in parallel with Research Organizations. Small sized firms (<50 employees), on the
other hand, often remain too focused on a core technology and too centred on research (compared to
on development) in order to be able to sustain market-driven development and commercialization in
their own right.

It is noteworthy that the organizations presumably best positioned to commercialize an innova-
tion, i.e., that large firms with a full blown marketing and sales organization, were much less inclined
to do so compared to a number of highly committed-to-commercialization SMEs. In larger compa-
nies, mission was rarely referred to in the context of the EU FP projects. Because of the often more
marginal role of FP projects, larger companies often reported weaker strategic alignment and less
explicit goals. If goals were clear, they would typically be very focused and limited to project dimen-
sions such as developing new knowledge, building partnerships, or exploring a new technology area.
Only exceptionally interviewees in larger companies referred to the external dimension of market-
related goals.

A rather intriguing finding of the empirical analysis pertains to the positive effect of first-time
participation in FP projects on both product and process innovation. One would be tempted to at-
tribute this to greater motivation of “newcomers”. There is no reason to believe that they are system-
atically more capable of driving FP projects to success than repeat participants. Or, there may be a
tentative link here with the size findings above: SMEs will, on average, tend to participate less, and
many of them only once.

A strong empirical result is that prior experience of an organization with R&D, both intramural
and extramural, positively and significantly affects the likelihood of obtaining product innovation
from FP projects. Extramural R&D and past innovation experience also positively influence process
innovation. Past innovation performance also has a positive effect on process innovation. In contrast,
firms that have a history of imitative strategy (i.e., introduction of new-to-the-firm products, as op-
posed to new-to-the-market innovations) are relatively less likely to report process innovation. Over-
all, the results concerning the “innovation history” of both firms and research organizations largely
confirm the hypothesis of a positive association between prior innovation experience and project suc-
cess.

Case analysis corroborated this result by showing that building up a broader innovation culture
was an important underpinning factor behind product and process innovation success. Firms with
an explicit R&D / innovation structure and model proved more successful in producing innovation
results.
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The nature of the project appears to be a very important determinant of project success. Strong
empirical evidence was obtained that projects that are commercially driven, risky, complex, and in
new areas (for process innovation) tend to be more successful. A project idea generated by industrial
partners positively affects knowledge creation. Projects that build on past R&D activities are more
likely to result in process innovation and technical knowledge creation.

Experience with innovation activity, in terms of conducting both intramural and extramural
R&D, was a common characteristic among case study organizations. From there and onwards, suc-
cessful projects were strongly characterized by clarity of mission for R&D in general, strategic align-
ment of the project, and explicit goals of what the participating organizations expected from the
project.

Both the empirical and the qualitative analysis showed a strong relationship between explicit in-
tension to commercialize from the outset of the R&D project and project success. Yet, the extent to
which commercialization is an issue and explicit goal within the FP RTD projects, from an institu-
tional viewpoint, seems to be seriously questioned by a significant number of the interviewed organi-
zations.

Dissemination was seen with mixed feelings among the interviewees. Opinions about dissemina-
tion ranged from "a core activity", or "very important for image building” or still "an opportunity to
make ourselves known", to statements such as "an activity without substance”, or "a half-hearted and
insufficient effort to reach a market” (firms irrespective of size).

What happens after the research project ends varies widely. Some partners decide to 'couple’ for
further exploitation of some of the results without necessarily informing the other partners. In other
cases there is indecision about who will roll the ball next. Other times EU project 'n' generates the
conditions for a proposal for EU project 'n+1', which, if leading to accumulated knowledge or a fur-
ther exploitation of the results, can be seen as a positive outcome of a project. In other cases still, the
outcome of a project is exploited by one partner, in conjunction with some other organization that
was not part of the initial project.

Before the project consortium splits up, it is critical that it draws out a plan for commercializing
the outcome. Unfortunately, many projects end up in a kind of dead-end with respect to commer-
cialization. The cases indicated a gap between an inability of companies to commercialize the project
output due to a lack of full R&D chain control and an incapacity, or even strategic misalignment
from the side of the research organizations, to enter into spin-off or spin-out activities. A potentially
logical bridge over this gap would be the SME. But SMEs that had taken on this bridging role are
weary of the risk involved. They call upon the larger companies to commit to the risk-sharing mecha-
nism in the EU collaborative projects by providing access to specific internal resources, act as pilot
market (i.e., customer) for the new product/process/service, or even financially support a spin-off
activity. Many of the Research Organizations studies have also developed specific collaboration struc-
tures with SMEs. A critical issue that was also often mentioned as a party spoiler in commercializa-
tion was the unclear situation around intellectual property protection.

Case study interviewees emphasized the importance of management during the implementation
of the R&D projects. They referred to the continuous support and follow-up on the part of the coor-
dinator with respect to the scientific and administrative obligations contracted between the project
consortium and the EU.

Successful projects shared a positive assessment of the capabilities of the coordinator, both as an
R&D performer and as an administrator. Each of these capabilities seem necessary but not sufficient
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for success, as there were cases where even such well-managed projects failed at the level of innovation
outcomes, due to e.g., insufficiency of the R&D results, rights conflicts between partners beyond the
control of the coordinator or the frameworks of the instruments, or changing market conditions ren-
dering project outcomes obsolete.

Interviewees indicated a wide disparity of motives for participation, which affect the likelihood
of project success. Coordinators naturally show a strong strategic alignment of their activities with
the core subject of the project. Non-coordinators vary widely in their motives to participate. Some
vet the projects carefully, others join because they have known the partners from before, while others
join with no real intention to connect the project to their core activities. The ability of the coordina-
tor to align interests is critical.

Finally, the positive effect of EU rules on partner selection and negotiation were found to have on
product innovation and technical knowledge does not imply that these rules have a direct effect on
project success. It does, however, suggest that the organizations most comfortable with those kinds of
rules are able to select the best possible partners, hence increasing the odds of success.
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