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SUMMARY

This thesis is concerned with the relationship leetwR&D (research and development)
alliances and firm performance. It investigates tvee SMEs (small and medium-sized
enterprises) have performance improvements thropghticipation in government-
sponsored R&D alliances and attempts to understam@xtent to which they are capable
of turning alliance outcomes into performance. Thesis analyses simultaneously the
alliance performance and firm performance and loaeksthe influence of the initial
conditions and implementation process on both. Gementary to this, the study
addresses the issue of organisational learning &itbences.

The empirical evidence is based on the experientea csample of Portuguese
manufacturing SMEs from several traditional secten® participated in the collaborative
programme CRAFT (1994-98) sponsored by the EU (gemo Union). The data were
collected through face-to-face interviews, usingtauctured questionnaire for guiding
them. The study aims primarily at capturing thenfg perspective, with the CRAFT
programme regarded as a source of resources the@$es in pursuit of its objectives.

The successful cases, though quite few, illustieepotential performance benefits SMEs
can achieve with the CRAFT model of partneringhé projects are technically successful
and provided the conditions to exploit the alliareeécomes can also be met. Alliance
success however does not necessarily imply bettargderformance. In general, the real
impact on the firms’ performance indicators felldve the initial expectations and more
than 60% of all firms in the study did not haveigndicant impact on performance.
Nevertheless, that does not necessarily mean edlifalure or dissatisfaction with the
alliance performance. Turning alliance outcomes fittn performance is not an automatic
process and the thesis identifies several intemdlexternal factors which may impede the
successful exploitation of alliance outcomes. Thesis also distinguishes several barriers
to learning which had an influence on the abilityions to learn from alliances.
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4 | INTRODUCTION

1.1 PURPOSE OF THE THESIS

This thesis is concerned with the relationship leetw certain types of R&D alliances,
namely government-sponsored R&D alliances, and fpearformance. It attempts to
understand whether small and medium size enteg(SKIES) experience performance
improvements by participating in such allianceg] #re extent to which they are capable
of turning alliance outcomes into economic benefi¥hy is this an important issue? The
full answer to this question has three importamygonents. First, there is enough evidence
to claim that the number of new alliances formechegear increased significantly as from
the late 1970s and early 1980s, which were charsete by a multiplicity of alliance
forms, involving an increasing number of sectord aativities. This holds for alliances in
general and R&D alliances in particular. Currendéifiance formation is not increasing at
rates registered over the last decades, but alisarare widely used by firms as a
competitive strategy. Second, governments have begwely promoting and supporting
cooperation, joining together firms, universitieadaresearch institutions, aiming at
fostering industrial competitiveness and, in theecaf R&D alliances, correcting market

failures that result in private under-investmentesearch and development activities.

There is, thus, a “favourable environment” for farto engage in cooperative projects,
which is supported by the numerous studies allegimegpotential benefits of inter-firm
cooperation, in particular technology-based codpmraputting pressure on firms of all
sizes and sectors to seek external relationshipis. [€ads to the third component of the
answer: the number of studies that have analyseulrieally the relationship between
alliances and firm performance is rather small.tlf@mmore, these studies examined

alliances in different contexts and employed a nemdf research methodologies, often



achieving inconsistent results. As a result, thpaaot of alliances on firm performance is
still very much unexplored, despite its importarfoe understanding what advantages
alliances can really offer. There are some wellvkmacases of success, but what is of
concern are the several studies reporting a hidjiréarate of alliances. The thesis aims to
contribute to the debate over the advantages iaiha#s for firm performance, especially

for R&D alliances involving SMEs.

Is it appropriate to analyse the impact of R&Daalties on firm performance? It may be
difficult or even inappropriate to assess R&D altias formed with the purpose of carrying
out fundamental research, given the uncertaintyiathee outcomes and the large period of
time it may take before achieving any economic beneThis is less likely to be the case
here. All the R&D alliances under the EU’'s CRAFbgramme examined here were near-
to-market R&D projects and the outcomes were teX@oited straight after the research
phase, perhaps with the exception of one case fiffhe involved in such alliances are

SMEs from non-technology-intensive sectors, ang extceptionally could they afford to

invest in basic research. Therefore, it does segpnopriate to examine the impact on

performance.

This thesis differs in many respects from previoesearch on this matter. A substantial
number of previous studies attempted to find assiocis between alliances and firm
performance, often using statistical methods, batemunable to prove the underlying
cause-effect links. Here, the causality betweaarales and firm performance is addressed
and is fundamental. The thesis analyses simultahethe alliance performance and firm
performance, and attempts to understand the irdriesf the initial conditions and
implementation process on both. Furthermore, tlesishexamines the ability of firms to
exploit the alliance outcomes, i.e. the abilityntaterialise the potential benefits generated
together. Empirical research bridging (technologiflances with firm performance, by
focusing on the ability of firms to exploit the ialhce outcomes, is scarce indeed. The
thesis also has some limitations, in particulathat methodology level. The methodology
employed to collect the data is a compromise baiwbe interview and questionnaire
methods, which turned out to benefit from the atlvges of both and produced interesting
results. However, the process employed to assegsettfiormance variations and the cross-

sectional analysis are the main methodologicaltéidns (see Chapter 4).



The findings of this thesis are relevant at thrétemrnt levels. Regarding the theoretical
perspectives on alliances, this study addressessae largely neglected in the literature
and sheds some light on the actual performancefitetieat SMEs achieve with R&D

alliances and the risk of failure that the explaita of alliance outcomes involves. The
perceived importance of R&D alliances for firm merhance is not unequivocally
supported by empirical studies. For this reasamfitidings are highly significant for firms,

especially SMEs, who are considering the R&D allimmoption. The findings are also
relevant at the policy level, namely for the desmfncollaborative programmes, even

though this is not a major concern of this thesis.

1.2 BOUNDARIES OF THIS STUDY

This thesis examines the relationship between tdogg alliances and firm performance
in a rather specific context. It looks at the exgrere of a sample of Portuguese small and
medium-sized manufacturing firms (with less thaf &@hployees) who participated in the
cooperative research (CRAFT) programme sponsoretihdyEuropean Union (EU). The
choice of this particular sample of firms may swgige deliberate intention to analyse the
effectiveness of the EU policy in encouraging caapen, but this is not entirely the case.
The main reason for not taking this direction hasld with practical considerations. It is
always difficult to get information about the invement of firms in cooperative research
projects, particularly in the case of SMEs, andainfation about the projects such as the
alliance partners, alliance objectives, beginnind the ending dates of projects. Besides
that, it is very difficult to find a set of alliaes sharing a number of characteristics. The
CRAFT programme was designed for SMEs, the projeeie selected according to the
same criteria, and the essential information onepts for this study, such as the partners’

name, duration and objectives of projects, addsegte., is easily available.

Figure 1.1 represents straightforwardly the widentext in which the CRAFT R&D
alliances fit. Government-sponsored R&D alliancashich are characterised by
government intervention in their formation, reprasa subclass of R&D alliances, which
in turn are a subclass of inter-firm alliances. Tiaor distinguishing features of CRAFT
R&D alliances as a subclass within the R&D alliamgeoup, besides being designed for

SMEs, is that part of the research costs are cdvugygublic funding and the alliances are



formed under the rules governing the programme.ti#dl essential characteristics of an

R&D alliance (see Chapter 2) can be found in théERalliances.

Figure 1.1 The wider context of CRAFT R&D alliances

Inter-firm Government-
Alliances R&D sponsored

Alliances R&D
alliance!

Sour ce: Author’s elaboration.

Since the alliances under analysis took place i@ tontext of an EU-sponsored
programme, the results can be interpreted fronfith€s viewpoint, from the European
Union’s viewpoint, or by analysing both perspecsiwmultaneously. Firms regard public
funding as a source of resources they can usersupwf their objectives and, as profit-
seekers, firms are expected to use such resowcashteve benefits that will ultimately
affect their performance. Firms enter alliancesabee they need the resources of others to
achieve their objectives or because they are nitingvito take the risk of an alternative
strategy. The decision to enter an alliance is dasea cost-benefit analysis, very much
like any other project; public funding certainlyifth the balance of that relationship by
reducing the costs even if not raising the beneditsl hence minimises the risk of projects.
On the other hand, policy-makers are interestedsisessing the effectiveness of their
policies; for instance, by comparing the CRAFT pamgme’s objectives (see Chapter 4)
and the general objectives of such policies (sesp@h 3) with the actual outcomes. It can
happen that a mismatch arises between the inteoliedtives and the actual outcomes,
calling into question the efficacy of public poBsito promote inter-firm cooperation. Such
an assessment goes beyond the boundaries of theafid involves political and social

dimensions.



This study has been designed primarily to captoeefirm’s viewpoint, and therefore the
unit of analysis is the firm and to a less extehé tR&D alliance. Despite the
“environmental pressure” to engage in externatiegahips, it is the firm which decides to
enter alliances and it is also the firm that is piene beneficiary of their outcomes. The
study is not designed to provide a comprehensisesament of the CRAFT programme or
EU RTD (research and technological developmenirpaHowever, the feedback from the
firms directly involved in the programme and these&ch findings do have policy
implications. Based on this feedback, some obsenstand recommendations for policy-

makers are presented in the concluding chapter.

1.3 RESEARCH QUESTION AND METHODS*

Previous research generated different conclusitesitathe impact of alliances on firm
performance, and the different nature of the sgifliether complicates the understanding
of this issue. The study focuses on the followiegearch questionDo (successful)
research alliances cause better firm performanhdenis question addresses the issue of
causality between technology alliances and firnfquarance, aiming at understanding the
relevant factors linking the two and testing theegted assumption by the programme
sponsor and in the literature on alliances thahtelogically) successful alliances lead to
better firm performance. The literature greatly aagises the necessary conditions for the
success of alliancésind satisfaction of partners, and policy-maket®be that promoting
technology alliances between firms (and other Ix)dis sufficient to strengthen the
technological capability of firms, and consequeetijhance their performance. Apparently,
neither of them takes into consideration or isyfallvare of the risk of failure that the post-

alliance period involves.

This question has a number of implications attachestling to a set of questions which
the thesis will attempt to provide some answBr@es satisfaction with the alliance imply
better firm performance To what extent can firms turn technology alliandeto

performanc@ What are the factors behind the unsuccessful empion of alliance

! Chapter 4 develops thoroughly the issue of rebedesign, methodology and the limitations of treesgch
approach which is used in this study.
2 However, the success of alliances is itself diffito define (cf. Chapter 2).
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outcome® andTo what extent do the initial conditions and th&aalce implementation
process affect the alliance outcorfe€omplementary to these questions, the study

attempts to examine the issue of organisationahieg from alliances.

This study is based on the experience of 41 Poesgunanufacturing SMEs (43 project-
firm groupings), who participated in 30 technologyliances under the CRAFT
programme. The empirical data was collected throfagte-to-face interviews with top
management staff or technical directors at the dirpremises, using a questionnaire
(consisting of a set of structured questions) faidigpg the interviews. To understand the
alliance effect on firm performance, eight indigatof performance were selected, five of
them being traditional indicators - productivitypduction costs, sales, profit and market
share - and the remaining three non-financial etdics, which despite being increasingly
important to firms still lack a generalised measwat system - customer satisfaction,
product/service quality and environmental damageinth variable - overall impact - has
been used to assess the general effect on firrorpeahce as opposed to the assessment of
the specific aspects given by the former indicatdifse executives were first invited to
assess the impact on these performance indicatoes fove-point importance scale, and

subsequently asked to translate that impact intcepéages.

As mentioned above, the cross-sectional analysd us this study can be criticised in
terms of its limitations for addressing an issugwvimplications over a period of time, but
the design of the questionnaire, the interactioth ilie respondents and the systematic
approach in collecting the data considerably misedithose limitations and greatly helped

to capture changes.

1.4 STRUCTURE OF THE THESIS

The thesis falls into two distinct parts. The fipstrt, which includes Chapters 2 and 3, is
mainly concerned with the theoretical frameworktfog rest of the thesis. The second part
of the thesis describes the research project aggkpts the empirical findings; it includes

Chapters 4 to 8. Chapter 9 draws some conclusimhpalicy implications.

The theoretical background is split into two compdatary chapters. Chapter 2 is more



specific in scope and more analytical in appro#icaddresses three major concepts which
are important for the thesis, namely the concepister-firm alliance (and R&D alliance),
alliance success, and organisational performancesidBs underlining the core
characteristics of these concepts, the discussitends also to capture their evolving
nature and the persisting disagreement concerriieg boundaries. The chapter then
proceeds with a detailed discussion of four différgerspectives on examining
performance in the context of alliances. This sectackles the question of performance
extensively, by taking on board a range of diffeigndies and perspectives that often goes
beyond the context of research and development (R&liances. It includes an extensive
literature review of empirical studies on the perfance of alliances and on the
performance of firms through alliances, uncovesegeral different approaches taken by
researchers to deal with the two issues. The nextioh addresses the issue of
organisational learning and competence-buildingugh alliances, which is a different and
complementary way of assessing the impact of aléaron firm performance. Finally, the
chapter includes a literature review on the reéatidvantages of alliances over alternative
strategies, particularly the go-it-alone option.isThast point is extremely important to
understand in what circumstances an alliance niigha better choice; however, the issue

will not be analysed from an empirical viewpoint.

Unlike Chapter 2, Chapter 3 is less focused arsgldealytical. It is aimed at describing the
context in which the CRAFT R&D alliances examinedthe following chapters took
place. The information provided in this chaptemmportant to understand the causes for
the formation of those alliances and the conseqeefar the Portuguese firms, but a more
detailed discussion of the issues addressed inhhpter is beyond the scope of the thesis.
It begins by looking at the trends in the formatarR&D alliances and the participation of
SMEs in this type of alliance, highlighting the fféloat the existing databases on alliances
have several structural problems and are thus miriely reliable. The chapter proceeds
with a characterisation of the Portuguese indusisystructural problems and dependency
on technology from abroad. This helps to understamiche intrinsic characteristics of
Portuguese SMEs and how important a programme &u€RAFT can be for them. Since
the CRAFT programme was sponsored by the Europ@gmUit is relevant to understand
the rationale for the public incentives to cooperaand the major EU instruments for the

research and technological development within thaiok (i.e., the Framework



Programmes and Structural Funds).

Chapter 4 describes the research approach whigkers in this study, including the set of
questions that the thesis attempts to answer, tethad of data collection, and the
advantages and limitations of the research proeesployed here. The chapter also

provides a more detailed analysis of the charatiesiof the CRAFT programme.

Chapters 5 to 8 detail the findings of the empinieaearch. The first three chapters have a
“natural” sequence and each of them highlights &mental aspects for understanding the
alliance-performance link in three different stagéshe process. Together, they cover the
whole process of cooperation, from the inceptionabifances to the impact on firm
performance. Chapter 5 centres on the pre-projagleimentation stage and aims to
capture the circumstances in which the R&D allianere shaped, assess the strategic
importance of projects for firms and identify pdiahstrengths and weaknesses that may
affect the alliance outcomes. Chapter 6 focusetheractual cooperation process (i.e., the
alliance implementation period). It assesses thesiment issues, identifies the negative
factors of cooperation and the benefits achievedfitbgs, and assesses the alliance
performance. Chapter 7 is concerned with the pbatiee period. It assesses the impact of
alliances on firm performance, analyses the ahiftfirms to transform alliance outcomes
into performance and examines retrospectively héow initial conditions and the
implementation process might have affected the eaelment of better results.
Complementary to this, Chapter 8 draws attentiothéissue of organisational learning
and attempts to understand in what ways firms Hesened from the alliances and to

identify the barriers to learning.

Finally, Chapter 9 draws the conclusions and soateypimplications. In the appendixes
there is a copy of the questionnaire, data on titerviews, technical information

concerning previous studies on performance, andttiestical outputs.



2 | ALLIANCES AND PERFORMANCE

2.1 INTRODUCTION

The aim of this chapter is to review the literatorealliances with a view to deriving the
theoretical framework for the rest of the invediiga It has three main objectives: (i) to
examine the major conceptual issues which are itapbto link technology alliances to
firm performance, and, in particular, identify withthe large spectrum of alliances the
specific context where the alliances analysed érstibsequent chapters fit; (ii) to provide a
detailed analysis of different ways of addressieggrmance in the context of alliances;
(i) to examine the rationale in terms of performoa indicators. The chapter tackles the
guestion of performance extensively by offering thader a range of different studies and
perspectives which often goes beyond the specdittext of the R&D alliances and
government-sponsored R&D alliances in particuldre Tnany different perspectives and
concepts in the literature suggest that an appreachfocused on the R&D alliances

literature would likely be rather insufficient.

The interest in studying the performance of allears not new, in particular joint ventures
performance; certainly it is bound to be an impatrtane of research given the amount and
diversity of alliances formed recently and the utgeeed to understand what advantages
alliances can really offer and in what circumstanteey might be a better alternative.
There are, however, various onerous research dbstan the road. Measuring alliance
performance is complex because it involves a dogastical challenge to collect the rich
data necessary to assess the issue in greatdr (Baikiti, 1998), sometimes relating to a
long period of time. It is difficult to empiricallink alliance activity with firm
performance due to the enormous problems in figervariations in performance

attributable to alliances, since many other adgsitcontribute to firm performance. The



lack of a conceptual framework and appropriate aeteinstruments to collect the data
explain why the assessment of alliance performamcethe impact of alliances on firm
performance has received much less empirical aterthan the rest of the theory on

alliances.

Despite these problems, several researchers haeelgyond the initial efforts of setting
out the problem, and a few valuable contributioagsehuncovered some relevant factors
that affect performance. In earlier studies, howeddferent methodologies have been
utilised to assess performance in different reseacontexts, therefore reducing

substantially the chances for comparison and gksatian of the results.

This chapter is structured as follows. Firstlydigcusses the concepts of interfirm alliance
and R&D alliance, aiming at emphasising their fundatal characteristics, the abundance
of terminology in the literature and the lack ohsensus regarding the boundaries of the
concepts. This is intended also to contextualigetype of alliances analysed in the next
chapters. Secondly, the chapter analyses the pwafare of alliances, first by discussing
the concept and then by examining how prior studés operationalised it. The following
section examines the performance of firms througanaes, the notion of organisational
performance, differentiating determinants from @adors of performance, and the
multiplicity of perspectives and indicators authdrave used to assess the impact on
performance. The chapter proceeds with a sectioiceraing learning and competence-
building through alliances, which is a differentdanomplementary way to assess the
impact on firm performance. It attempts to showt thiances are a mechanism for
learning from partners and that the knowledge aedumnay not be immediately reflected
in performance. Finally, the chapter addresseslytige issue of performance of alliances
versus alternative strategies, focusing specificali the relative advantages of alliances

over an independent strategy. Some conclusionshenchapter.

2.2 ON THE CONCEPT OF ALLIANCE

2.2.1 Definitions and boundaries

Over recent years, authors have used a profusi¢ermis to describe inter-firm alliances.
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On the one hand, this certainly is the consequefdbe increasing diversity and multi-
dimensional characteristics of alliances. Concegit®uld evolve to capture more
adequately the phenomenon they are supposed talsed0on the other hand, it is also a
consequence of a sudden interest of a large nupnfbersearchers in this matter, easily
observable in the stack of literature on this fiefdstudy, who have been stimulated by the
uncharacteristic importance alliances have gaieeently. To Chesnais (1988: 55) such
profusion of terms is a sign of a “high degreelexibility in the definitions proposed”, but
it can also be interpreted as representing, in parleast, “a degree of analytical
imprecision.” “The numerous definitions of coopéat scholars have offered without
making much attempt to reference other usages eftelm” (Smith et al., 1995: 10)
undoubtedly complicate the integration of all cdnitions in a coherent and robust

framework.

Table 2.1 contains the transcription of severalinitedns of inter-firm alliances
subjectively selected from the relevant literatsirece the early 1980s. For each definition,
it also includes information on the alliance duwatitype of contract, characteristics of
alliance partners and level of interdependence éatvthem. The purpose of gathering all
of these definitions is threefold. First, to illege (without being exhaustive) the profusion
of terms one can find in the literature. Secondjriderline similarities between different
terms and stress differences between seeminglyicaéexpressions. Third, to understand
the evolution of the concept and ultimately ideniis boundaries, by discussing some
noticeable divergences between definitions. Thisnigortant because the use of a given
term does not necessarily identify a specific ainffergnt alliance context. Selecting
relevant literature for this thesis based uniqumlya terminology criterion would not be

very effective.

In filling in the characteristics that each defimit encompasses, we have taken into
account not only the definition itself, but alsoyamomplementary explanation given by the
author and the overall information included in teéerence. When clear information on a
specific aspect could not be found, the respeciliewas left blank, meaning it is unclear
what is the author’s position on that point. Wille texception of the variable “duration”,
which if not explicitly mentioned only “long-termiras assumed here, this procedure was

used even when the definition is so general thgtharg could be included in it.
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Table 2.1D¢efinitions of inter-firm alliances

Reference | Definition Duratior)Contrac Partners Interdependence
S|{L|F] I[No|V|H]O[JIJV[MiInNfC|M|]A|L

Mariti & Smiley| “[...]a co-operative agreements any long term, explicit agreement amongst twmore firms.” x|v|v|v]s2 v vkl x| v

(1983: 437)

Porter & Fuller | “Coalitions are formal, long-term alliances between firms thkt aspects of their businesses but fall shorhefger. They include x| v|v]x]|s2 v x| x| v

(1986: 315) joint ventures, licensing agreements, supply ageeg¢sy marketing agreements, and a variety of airangements.”

Chesnais “Inter-company co-operation agreementswhich are formal, and informal, agreements betwa® or more companies providing for

(1988: 56) a certain degree of collaboration between them)(amvlving equity participation or the creationréw companies (as well as) non viivi]v]=z2 Viiviv|v|x|x|V
equity agreements.”

Harrigan “Strategic alliances— JV, cooperative agreements, and so forth —antegrships among firms that work together to attame vl —od v |v v

(1988: 205) strategic objective.” )

Jarillo “| seestrateqgic networksas long-term, purposeful arrangements among didbiat related for-profit organizations that alltvese

(1988: 32) firms in them to gain or sustain competitive adeaetvis-a-vis their competitors outside the netwbikms in the network are x | v =2 x v x | x
independent along some dimensions.”

Jorde & Teece| “A strategic alliancecan be defined as a bilateral relationship charaed by the commitment of two or more partnenéirto reach 4 x| v v - vivlivlie!l <! «

(1989: 8) common goal, and which entails the pooling of splem@d assets and capabilities.” B

Lewis (1990: 1) “In a strateqgic alliancefirms cooperate out of mutual need and shareisks to reach a common objective.” Viiz2|v |V vi| x| x

Forrest “Strategic alliancesare those collaborations between firms and otrgarozations, both short- and long-term, which icesolve eithe vivly - vlvlv v

(1992: 25) partial or contractual ownership, and are develdpedtrategic reasons.” ~

Dodgson “There is a plethora of definitions ogbllaboration — also known as ‘alliances’, ‘cooperative agreetsieand ‘networks’ — including a

(1993b: 10) huge range of activities. They are formed by fimith other firms [...] and with higher educatiorsiitutes and contract research vivivisolv|v|v]|v v <
organizations. Collaborations take place in theaesh, development, manufacturing and marketingtfons, and take a wide variet =
of forms.”

Hakansson et &t Strategic alliancesare loosely defined as two or more autonomoussfiagreeing to co-ordinate some of their resourme®int

(1993: 66) purposes. Thus a wide variety of formal and infdraggeements — from buyer-seller relationships éogers and acquisitions — are viiviivi|z2|v |V |V VI IvIVIVI|VI|V
perceived as strategic alliances.”

Hagedoorn “We_dgfinecooperqtive agreementsis common interests between independent (indiygieietners which are not connected through vivly so|lv|v vilivlivlic!l < | v

(1993: 377) (majority) ownership.“

Gomes-Cassere#n alliance is any governance structure involvingianomplete contract betweerseparate firms and in which each partner Hasited

(1996: 34) control. Because the partners remain separate firms, ihe@automatic convergence in their interestsamtibns. As a result, to deal vV 22| v |V vV x| x|V
with unforseen contingencies the partners needaerdecisions jointly.”

Rosenfeld “A network is loosely defined as three or more firms thatpewate in order to gain strength of numbers, spieblems, enter new viv]v]ss v

(1996: 248) markets, or develop and produce goods.” -

Gulati “I define strategic alliancesas voluntary arrangements between firms involéxchange, sharing, or codevelopment of products, v v so|lv|v v

(1998: 293) technologies, or services.” —

Dussauge & [ “Strateqic alliancesare links formed between two —or more— independemtpanies which choose to carry out a projecpeci§ic

Garrette activity joinly by coordinating the necessary sk#ind resources rather than: i) pursuing the projeactivity on their own, takingon| v | v [ v | vV | 22| vV | V VvV x|«

(1999: 4) all the risks and confronting competition alongniierging their operations or acquiring and divesntire business units.”

Nooteboom “ Alliance’ is a broad term capturing many forms of interdficooperation that go beyond mere market transactibincludes

(1999: 1) ‘vertical', [...] ‘horizontal’ [...] and ‘diagonalalliances between firms in different industriesdvers the whole range of forms from vivivivisolv|v|v|iviv|iviv]|v]|v
incidental cooperation between independent firmsugh licensing, more systematic and lasting foofsooperation, equity swaps =
and equity joint ventures all the way to mergerd aocquisitions.”

Plunket “La coopération interfirmes peut se définir comme une modalité de rapprochededeux ou plusiers entreprises, juridiquement

(1999: 2-3) indépendantes, ayant pour object la mise en conttauassources financiéres, humaines et de sava@refans le but de réaliser vV 22|V (Vv |V |V x [ x
conjointement des activités telles que la recheettigveloppement (R&D), la production ou encoredimmercialisation.”

Key: Duration Short-term,Long-term); ContractHormal, Informal); PartnersNumber of firms,Vertical alliancesHorizontal alliancesQther institutions such as Universities, Researchti@s); Interdependenc@oint

VenturesMin ority equity,Consortium M ergers Acquisitions, Simplé icensing agreementf)lote: Emphases added, except the italic in Gomes-Gasdefinition.Source Author's compilation.




Table 2.1 shows a very diversified set of termsdubg authors to refer to interfirm
cooperation but the definitions, arguably, are esstentially different. The concept appears
to have evolved in order to capture the increasiomplex and diversified nature of
relationships, but the effort to integrate the eliéint perspectives has not been sustained
enough. It is beyond the scope of this thesis ntal fihe best wording for inter-firm
alliances, but below there is a brief discussionsome observable disagreements which

helps to understand the boundaries of the concept.

A first divergence concerns the duration of allem@nd specifically whether “short-term”
relationships should be considered alliances. Badbal. (1997) and Horton (1998), for
instance, put the question in terms of a one-affgut or long-term relationships (several
projects), but their opinions diverge. Mariti anthifey (1983: 437) understand that the
agreement must be long-term because “a one-timghase of goods and services is not a
co-operative agreement, but an agreement to pwediasputs from one supplier over the
next ten years is.” Jarillo’s (1988: 32) argumenthiat “entrepreneurs use purposefully [the
networks] to obtain a competitive advantage foirtfiems, instead of as a ‘metaphor’ to
describe business transactions.” Leaving asidelthays challenging difficulty concerning
the delimitation of short-term from long-term, akeleping in mind that certain alliances
“require” longer relationships in order to reacheithobjectives, both the strategic
importance of alliances and their consequenceshsrpartner firms are not necessarily

positively correlated with the length of tire.

A second divergence is about the simple licensgrgements. Many authors, conveniently
or not, consider licensing agreements as alliarfcésTable 2.1). However, Dodgson
(1993h: 13) argues that licensing is excluded flosnrestricted definition of collaboration
because it is essentially a one-way transfer ofakhow. Jorde and Teece (1989: 8) say
that agreements where one partner gets a “caslkfbesteibution is not considered an
alliance. The main argument against including tipeamts out that unidirectional licensing
agreements fall within the realm of market transast However, as Chesnais (1988)

observes, the case is somewhat different if theraonimplies some kind of further

® To Niosi (1996: 99), long-term is six months ormmoln many alliances the negotiation phase alakest
more than six months, though. According to Harrigaid988: 207) findings, “of the ventures that were
mutually assessed to be successful by their spenéaf percent lasted one year or less.” See ladssection
“Duration, termination and mortality rates of ati@es” below.
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interaction (e.g. communication of improvementshafl is one of the reasons why
licensing agreements are considered alliances myrsaudies and in many databases as

well.

A third divergence has to do with the interdepemgenf partners. In the context of

alliances, some authors (e.g. Brockhoff et al.,119%range and Loos, 1992; Chiesa and
Manzini, 1998) consider that mergers and acquisstioepresent the highest degree of
organisational dependence or integration. Manyrogli¢hors, however, do not agree that
mergers and acquisitions can be called allianceg fOndamental argument is that in a
genuine alliance the partners must be independent €ach other, i.e. be able to make
decisions autonomously. If that is not the casendermines the basic nature of any inter-
firm alliance, which means both partners are urtdersame hierarchical structure. “The
merger or acquisition per se implies that the aagientities are answerable to a single
chain of command [...] and that, as a result, fbeg all autonomy in the choice of their

objectives and definition of their strategies” (Basge and Garrette, 1999: 3). “Obviously,
an acquisition is not an alliance” (Nueno, 1999)31n an alliance, the partners are free to
exit the relationship (Murray and Mahon, 1993: 10Bherefore, for many researchers,
mergers, acquisitions and majority equity investtedine. the acquisition of more than

50% of another firm) are not alliances. Gomes-Qass€1996: 262) concludes, “the

requirement of separate firms is almost universal.”

A fourth disagreement, not noticeable in Table 2dhcerns joint ventures. Some authors,
e.g. Chiesa and Manzini (1998), exclude joint vesgurom their notion of alliances. To
these authors, alliances are basically agreementgebn firms without involving any form
of equity participation. Tidd et al. (1997) undarsd joint ventures as a type of
collaboration but not a strategic alliance. Callfahad Mackenzie (1999: 366) are explicit
in their conclusion: “an alliance is not a jointriere. In a joint venture, a new corporate
entity is formed.” However, most authors includesJW their notion of alliance (cf. Table
2.1). They argue that it is the nature rather tthenlegal status that defines an alliance
(Dussauge and Garrette, 1999: 10).

The last divergence refers to the meaning of thedWstrategic”. The term is fashionable,

widely used and rather inaccurate, since the titeeais characterised by a multiplicity of
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perspectives. It is possible to identify threeahéint approaches:

* The literature that takes the concept as a givendaes not bother to define it or even
guote other definitions;

* The literature that use the word “strategic” in tiedinition, however does not assign it
any special meaning (e.g. Hakansson et al., 190Biti31998);

* The literature that uses it and provides an expiamdor its meaning. Some authors

have gone beyond that and suggest alternativestriatégic”.

Devlin and Bleackley (1988: 18) state that “strategliances are specifically concerned

with securing, maintaining or enhancing a comparmgpetitive advantage”, and “take

place in the context of a company’s long-term sggt plan and seek to improve or

dramatically change a company’s competitive pasititn Mytelka (1991), “alliances are

regarded as strategic where they seek to improgeuture competitive position of the

firm. [Strategic alliances tend to] assume greatgvortance in the long-term planning

objectives of a firm than it does as an ad hocht® dpportunities for short-term gain”

(Mytelka, 1991: 1). For the European CommissiorOgtB2), an alliance is strategic if it

demonstrates some or all of the following maindesd:

(1) Its “intent” is strategic. That is, the partnersamehe alliance to further some highly
important objectives for the firm concerned.

(2) In so doing, the alliance is likely to exist fofamger rather than shorter period of time
— in practice several years.

(3) There is a specific goal or goals to do with getiiegacompetitive advantage in either
products, key activities or major markets.

(4) Partners often “give up” something important initleevn competence in return for the
success of the alliance.

To Dussauge and Garrette (1999: 22), an allianoebeadescribed as strategic “when it

contributes significantly to the strategies pursbgdhe partner companies, and when it

involves pooling and combining the partners’ calids”. They note that “true strategic

alliances are aimed at creating and enhancing tmepetitive positions of the firms

involved, in a highly competitive environment” @i).

Dodgson (1992b: 229) makes the distinction betwkerstrategic and the tactical nature of

R&D collaboration if it focuses on issues importémt the long-term development of the
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company or not. Eventually, he concludes that theresome contradictory evidence
concerning the strategic nature of collaboratioR&D. Hagedoorn (1993: 372) states that
“the strategic character of the agreement relaiehe expected long-term effects of the
agreement on the product-market positioning oeast one of the partners”. He suggests
that the alternative to strategic intent is costreenising, which is “associated with either
transaction costs or operating costs of comparf@s377), but acknowledges that there is
no strict correlation between organisational modegooperation and their strategic or
cost-economising content. Tidd et al. (1997: 198) their model of collaboration
understand that the motives to collaborate canttagegic (leadership and learning) or

tactical (cost, time and risk).

The notion of “strategic” has some drawbacks. Asnsgbove, there is no consensus about
its meaning. The term is itself rather vague auojextive given the difficulty in sorting
out ex ante whether or not a certain collaborapveject is strategic. Frequently, the
assessment of the “strategic” intent of an alliaisomade by researchers, sometimes based
on scarce information about the projects (e.g. ancements in specialised literature).
Putting the question the other way round, in whiataions can one say that a specific
alliance has no strategic intent if it is estat#lin a purposeful and deliberative way? Are
“strategic” alliances strategic to all alliance tpars? It is a flexible term as well, in the
sense that the “strategic” nature of an alliance izange over time depending on its
outcomes and other environmental circumstancemn llliance strategic that has negative
implications for (some of) the partners involvedenhits initial intent was strategic? The
discussion above suggests that the boundary betadiance and strategic alliance is
somewhat loose and difficult to establish cleanfich helps to explain why both terms

are frequently used interchangeably.

The lack of consensus about the terminology andhdaes of alliances complicates the
researcher’s work in selecting and analysing thevaat literature. For instance, the fact
that the CRAFT R&D alliances have a maximum duratd two years - not a strategic
alliance according to many definitions - appears toobe sufficient to dismiss straight
away the literature on strategic alliances aseawu@ht, because, as explained above, the

importance of an alliance is not necessarily rel&bets duration.
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2.2.2 The notion of R&D alliance

Whereas the concept of interfirm alliance is stithatter of intense discussion, it is widely
accepted in the literature that an R&D alliancensg of the many types of alliances within
the inter-firm alliance spectrum. R&D allianceswitthin the general definitions discussed
above, having, however, proper characteristics digtnguish them from other types of
alliances. Again, there is no consensus aboutxhetalefinition of an R&D alliance, its

boundaries are rather unclear and the terminoleggiversified as well. The following

definitions contain the fundamental characterisatt®n R&D alliance and illustrate this

point.

“Co-operation and/or technology exchange betweemsfi(or between firms and other

categories of research organisations) can eitlkergkace at a single given point of the R&D-

to-commercialisation process or cover the wholegss. It can concern either the creation of
new technology or the acquisition and use of agaaly existing one or [...] both.” (Chesnais,

1988: 57-9)

“Technological collaboration includes any activilyhere two or more partners contribute
differential resources and know-how to agreed cempitary aims. In this definition may be
included the following, both privately created aomoted by public policy: (a) Collaborative
research programmes or consortia; (b) Joint vestanel strategic alliances; (c) Shared R&D
and production contracts. Both vertical and horiabriinkages are included [...] direct
investment, licensing, marketing agreements andpotenized networks and data-banks [...]

are not included as they are essentially one-vamsters of know-how.” (Dodgson, 1993b: 13)

[...] “strategic technology partnering, i.e., ifftan cooperation for which a combined
innovative activity or an exchange of technology ais least part of their agreement.”
(Hagedoorn, 1993: 371-2)

“Technical cooperation among firms takes place wimglependent enterprises put together
commonly defined R&D projects, often with help afiversities and government laboratories.
The spectrum of technical cooperation goes frorarmél collaboration (usually through the
short-term exchange of research personnel, ideadpralaboratory material without any
written contract between the parties) to stratdgithnical alliances (i.e. long-term — six

months or more — written R&D agreements betweandiniming at the creation of new or
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improved products or processes). Technological abollation thus differs both from
technology transfer, and from other types of stiatealliances (i.e. commercial,

manufacturing, advertising, etc.).” (Niosi, 1998)9

“Partnerships are defined [...] as cooperativery@aents engaging companies, universities,
and government agencies and laboratories in vadoominations to pool resources in pursuit
of a shared R&D objective.” (Council on Competitiess, 1996: 3)

“We define a research partnership broadly as aoviative-based relationship that involves, at
least partly, a significant effort in research ateelopment (R&D).” (Hagedoorn, Link and
Vonortas, 2000: 567-8)

Taking the standpoint of innovation, Freeman (1902) classifies R&D cooperation in
ten categories of “innovation networks”: (1) Jousntures and research corporations; (2)
Joint R&D agreements; (3) Technology exchange ageeés; (4) Direct investment
(minority holdings) motivated by technology facto(5) Licensing and second-sourcing
agreements; (6) Sub-contracting, production-shaaimgy supplier networks; (7) Research
associations; (8) Government-sponsored joint reBgarogrammes; (9) Computerised data
banks and value-added networks for technical anensic interchange; (10) Other

networks, including informal networks.

The multiplicity of R&D alliance types may be alstassified under four main headings
(Gugler and Dunning, 1993: 145), as follows:

e University-located R&D alliances that involve mahan one industrial firm;

* Private alliances negotiated and organised withwiintervention of government;

e Alliances organised through governmental agreenergs Airbus);

* National and international collaborative programrfeeg. Esprit).

These classifications of R&D alliances and somehef definitions above clearly regard
government-sponsored R&D alliances as a subsetrwiiie R&D alliance category. The
promotion of international collaborative programnsesh as CRAFT, which is sponsored

by the European Union through funding, is a waygofzernment intervention in the

* Quoted in Link (1999) and Hagedoorn et al. (2000).
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formation of alliances. The empirical researchhis thesis is thus primarily relevant in the

context of R&D alliances.

2.3 ALLIANCE PERFORMANCE

2.3.1 On the notion of alliance success®

There is no straightforward notion of alliance ssx The large spectrum of alliance types,
their multiplicity of purposes and diversity of s, make it very difficult to find a single,
all-embracing definition. The task gets harder whenindividual perspectives of partner
firms are taken into consideration; it is hardlypsising to obtain divergent opinions about
the success or failure of the alliance, due tadifferent set of objectives they are likely to
have. Arnold et al. (1992: 42) claim that, in thentext of technological collaboration,
projects are successful if achievements match opass expectations and useful
unanticipated results and benefits can render gegirsuccessful, even if the original
expectations are not met. However, the problenmaaasuring the alliance success appear

to be rather more complex, as the following quotaishow.

“Each strategic alliance obviously has unique ctiaréstics. Therefore, it is virtually
impossible to give a prescription for performangmpraisal that is valid for more than a

limited number of cases.” (Lorange and Roos, 1922:

“It is notoriously difficult to define success inoltaboration. The range of firms’
circumstances and their experiences of collabaraice so variable as to make uniform

definitions of success and failure unwise.” (Dodyst®93b: 151)

“Success is a concept with a multitude of facethjctv makes it difficult to develop a

measurement approach.” (Brockhoff and Teichert51991)

“It is difficult to assess the success of a collaltive venture, and in particular termination of
a partnership does not necessarily indicate faiititbe objectives have been met.” (Tidd
Bessant and Pavitt, 1997: 228)

® Some authors use the term success, others perfoemapparently with no distinction between themthB
terms are used here interchangeably.
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“In the case of alliances, the very notion of sseces indeed quite ambiguous; alliance
success is usually assessed on the basis of tfegrpance of the joint project or venture, but
very rarely takes into account the impact thatatmration may have on the situation of the
various partner firms. This issue is compoundedhleyfact that these partner firms may have
very different reasons to collaborate and may puradically different strategic goals through

the alliance.” (Dussauge and Garrette, 1999: 206)

The assessment of alliances has been of concematy researchers over the last few
decades, particularly the assessment of joint vestinowever the progress has been rather
modest so far because of the many difficultiesrreteto above. Basically, the question of
alliance success has been considered in two ditfevays. On the one hand, part of the
literature is of a prescriptive-type nature, sintse main concern is to identify critical
aspects of the relationship where partners shaddsf their attention if success is to be
attained, however normally no underlying definitiadf success is provided (e.g.,
Perlmutter and Heenan, 1986; Devlin and BleacKl®®8). The result of this approach is a
“collection of good practices” aimed at guiding tpartners through the whole complex
process of cooperation in order to achieve thet“pessible results” (see, for instance,

Duysters et al. (1999) for a recent example).

On the other hand, some studies take alliance ssiénea totally different perspective by
concentrating their efforts on the identificationf oelevant variables aiming at
operationalising the concept of alliance successeHthe focus is the alliance outcomes
and the way they can be assessed. At least thifeeedt perspectives can be observed in
the literature concerning the assessment of agnélowever, despite the interesting
suggestions for alliance assessment describeckihdkes below, many of them are hardly
operational and, consequently, ineffective. Songgsstions for alliance assessment have
no specific restrictions attached and, thus, areige in purpose (see Box 2.1). A second
group of suggestions to assess alliances arectestiio specific types of alliances (see Box
2.2). Yet another group is even more specific, sunglyests ways of measuring success of

alliances aimed at reaching particular alliancecibyes (see Box 2.3).

20



Box 2.1 General assessment of alliances

“Partnerships are going to be viable only insofartlze value of the joint results to both partners
superior to the opportunity cost they incur - imtgallar, the cost of the loss of control and aotog that
follows the partnership.” (Doz, 1988: 325)

“Venture performance is determined in this analissisonsidering all three indicators - venture staly
duration, and sponsor-indicated assessments oéssit¢Harrigan, 1988: 207)

“To be considered successful, an alliance had &8s pa&o tests: both partners achieved their ingq
strategic objectives and both recovered their fir@rcosts of capital.” (Bleeke and Ernst, 19938} 2

“Business dissolution is an appropriate measurdgfibfre] for situations in which interfirm collabation
plays a central role in business strategy.” (Siagth Mitchell, 1996: 101)

ng

Box 2.2 Assessment of specific alliance types

[...] “successfuljoint ventures are those that survive over a reasonable periditnaf, generally ove
eight years, and the major parties involved - th&CT the national partner(s), and the host govermime
perceive sufficient benefits in relation to cos{®Yymsza, 1988: 403)

[Technological collaboration] “Projects are successful if achievements matchuspass expectation
Even if original expectations are not met, usefuhnticipated results and benefits can render aegr
successful.” (Arnold et al., 1992: 42)

“We consider an alliancelgint venture] successful if both parties achieve their stratedijectives ang
earn a return equal to or greater than their cbsapital over the life of the partnership.” (Bleeknd
Ernst, 1995: 98)

“In very broad terms we consider success to beléggee to which objectives are met (or surpassgd)
specific organizational arrangement (tR& D cooperation) within a set of situational variables.” [

(Brockhoff and Teichert, 1995: 112)

“Joint ventures are designed to meet the goals both of indivifinals and of the collective undertakin
and will be successful when the value of collectiugcomes exceeds opportunity costs incurred
participants, and when the distribution of botFais.” (Park and Russo, 1996: 878)

“Although the specific measurement varies in eaasecthe benchmark for the performanceosbption
alliances can be summarized in terms of the improvemenhefstructural attractiveness of the indug
for the alliance participants and the strengthemifitheir competitive capabilities.”;Cospecialization

value of the new opportunities they create compavigd what partners could have achieved on tk
own.”; “The success dEarning alliances can be measured in terms of the intensity of gkiirovement
and the scope of learning application. Learninigquatles need to be assessed on the basis of thélirali
partner’s appropriation of that learning. [...] R&le dependence within a competence-buildingradkais
another criterion against which to measure sucte$ome alliances should be measured as opti
R& D alliances, for instance, may be assessed in terms of thgerahavailable options they present
their partners.” (Doz and Hamel, 1998: 81-3)

[...] “the success of thgoint venture itself - i.e., its survival, duration, growth apdofits [...]"; “The
outcomes ofalliances [between rival firms] can be analyzed on the basis of three dimensignthe
evolution of the alliance over time [natural endtemsion; premature termination; continuation b ¢
partner; takeover]; (ii) the strategic consequerafethe alliance for each partner firm [new capapi

N

b
t

takes the viewpoint of any of the partners anduides only cooperation among business firqns]

by

try

alliances that rely on skills or other ownership-specifimtributions [...] ought to be measured by the

eir

DNS.

n

acquisition; mutual specialization; one-way skipsopriation; no consequence]; and (iii) the impaict
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the alliance on the intensity of competition [irmsed, reduced and no impact on the intensity of
competition].” (Dussauge and Garrette, 1999: 80)21

Note: Emphases added.

Box 2.3 Assessment of specific alliance objectives

[Internalization] “The success metrics of a competitive collaboratis no longer the traditiong
perspective - satisfaction and longevity -, but @ternative perspective - bargaining power and
competitiveness.” (Hamel, 1991: 101)

[...] “an alliance toestablish standards can be measured by: 1. the reduction in the nuimbeompeting
standards and/or system architecture approachéise Zcceleration in market development attribuced
the standards being set; 3. the growth and prdfitalmf coalition members compared with that pf
counterparts outside the coalition; 4. the coalifomarket share and members’ margindbz and
Hamel, 1998: 80-1)

Note: Emphases added.

Three main observations can be drawn from the ab@yes of assessing alliances. First,
for better capturing the complexity and evolvinguna of alliance, any assessment must
take into consideration a multidimensional and dywaperspective (Tidd et al., 1997).
However, the more complex the assessment is, tifeehithe opportunity costs involved
and the more difficult it is to access the inforimat Second, it is complicated in many
alliances, although very important, to separate #leance performance from the
performance of the underlying business. Third.eigrss that there is a bias in favour of
assessing the benefits and potential benefits.aBsessments of costs of participating in

alliances are less visible in the suggestions above

In the context of technological collaboration, Alcheet al. (1992: 42) say that project
failure is often easier to identify than succesmjdet failure happens when: project
achievements fall substantially below expectatioas;collaboration halts prior to

completion; a collaboration labours along unpronhety because all or most participants
have lost interest, but no one has the couragaltdhe whole thing off; the opportunity

costs outweigh the benefits, that is, when theegtogould have been better performed
alone, or where the resources involved could hasenbput to more productive use.
However, in certain situations the assessment ofegr failure or success may not be
straightforward. Tidd et al. (1997: 228) point dbat “an apparent failure may result in
knowledge or experience which may be of future b&nand Doz and Hamel (1998: 23)

emphasise that “some [planned alliances] may nen & meant to succeed. Their purpose

22



is simply to forestall rival alliance negotiatioas in some cases, to catalyze the formation

of other alliances or competitive developments.”

In summary, the multi-purpose nature of most atlemsuggests that success should be
measured taking a multidimensional perspectivet, thahe project and of the partners.
The measurement of performance has to be set agdijectives, both the alliance and
partners’ objectives. Flexibility in assessmeritrportant to capture the evolving nature of
alliance objectives and unexpected results thatocanr in the course of the relationship.
The results of any alliance are likely to includetho planned and unplanned outcomes
(benefits and costs), and other benefits that ntayua outside the alliance which are
strategic rather than financial according to Dozl atamel (1998). In evaluating the
alliance success one may find, for instance, thatet was a technical success but an
economic failure, or, even when the alliance objestare attained, some partners may not
be satisfied. “Collaboration is not necessarilyeeozsum game, but it sometimes appears

this way” (Arnold et al., 1992). The achievemenbbjfectives may be asymmetric.

The empirical research was designed to assess thetlilegree to which the alliance
objectives were attained and the partners’ levelsatisfaction. It analyses both the
technical and economic success of alliances. TV & analysis and type of indicators
used were conditioned by the research conditioagjety time, financial resources and
timing to collect data from a relatively large sdenpf firms. The study attempts also to
understand the type of benefits achieved by fimalated or not to the alliance objectives,
the relative financial effort of firms to particitga in the research project, and the

opportunity costs involved.

2.3.2 Prior empirical research on alliance performance

Prior research on alliance performance dates badke early 1970s. Over this three-
decade period, at least two different streams sfaech can be observed. The first stream
refers to the study of joint venture performanchkiclv has been undertaken over the whole
period, however with less visibility during the 189 The JV structure has been one of the
most preferred inter-organisational forms of coagien used by firms, in particular before

the 1980s (Jones and Shill, 1993), but also in 1880s. The creation of a separate
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organisatiofi favours the research because it is substantiatigeto track down than other
types of alliance. It also offers the advantagesmianced comparability and thus more

homogeneity in the sample (Park and Russo, 1996).

Since the mid-1980s, a second stream of researctidweloped and is characterised by the
study of a larger number of inter-firm relationshypes. Alliances, strategic alliances or
cooperative agreements are some of the designatighers have used to refer to a number
of different inter-organisational forms of coopé&vat including JVs. This is a consequence
of the cooperation phenomenon that started in #@te 19705 Diversity of forms and
higher flexibility compared to alternative straiegimade it possible to use cooperation by
large and small firms, extending cooperation t@rgd number of sectors and activities.
However, such diversity of alliance structures andposes has significantly complicated

the assessment task.

Box 2.4 contains the overall findings of previouspérical studies on alliance
performance. Table A2.1 in Appendix 2 contains teécdl information on these studies,
including the type of alliances analysed, samme,gperiod under analysis, sectors, firm

size, country of origin, performance indicatorsduaad data collection method.

Box 2.4 Previous studies on alliance performance - findings

“There is some evidence that profitability of jowgntures varies inversely with the size of theeign
partner.”; [...] “the evidence indicates that higHevels of return were obtained from joint ventdre
investments by U.K. firms with a more relaxed ati¢ toward control.”; “Once past the stage|of
commitment of funds and resources, the actual ohteeturn on the joint venture type of overseas
investment has limited validity for evaluating perhance.” (Tomlinson, 1970: 90, 147, 174)

“American multinational firms’ willingness to tolate joint-venture partners’ influence varies wjth
explicit elements of their strategies and orgaiorat implementation of those strategies.” (Frarl@®71:
195)

“The overwhelming fact present in this chapter sttshared management joint ventures have a
dramatically higher failure rate than dominant parentures.” (Killing, 1983: 28)

[...] “ventures last longer between partners ofilsintultures, asset sizes, and venturing expeeiéemels.
[Ventures] last longer when their activities arkated (in products, markets and/or technologiesyiJé
appears that partner's traits and sponsor-vengélaganship traits do not offer much explanatorypoin

® It is widely accepted that a joint venture ocowrgen two or more firms pool a portion of their restes to
create a hew, separate organisation.
’ See, for instance, Harrigan (1986), Porter anteF(1986) and Hagedoorn (1990), for some figureshe
number of alliances formed per year.
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models of venture survival, duration, and successatrigan, 1988: 225)

[...] “joint ventures between partners who haveeotlong-term relationships are more stable.”; “@iga
termination is not synonymous with failure or pdioancial performance.”; “Ventures including resga
and development in R&D intensive industries tendsl¢o be dissolved than other ventures. [...]
Reciprocity in the potential to reward and penabedavior among transacting parties is fundameatal
the achievement of long-term cooperation.” (Kod@39: 184-197)

“Correlations were generally positive and significhetween subjective and objective measures of|1JV
performance.” (Geringer and Hebert, 1991: 256)

D

“It is appropriate to conclude that mode of owngrsk associated with the behavior and performaric
overseas subsidiaries in a fairly measurable aedigiable way.” (Chowdhury, 1992: 129-0)

[...] “the expected durability of a cooperativeat@nship tends to be positively associated witlofable
net spillover effects, greater relative profitayiliand higher overall alliance performance assessif
“[..- ] the perception of opportunistic behaviorsteasignificant, negative effect on alliance perfance.”
(Parkhe, 1993: 814-6)

[...] “semistructured projects achieve better eenigo performance than unstructured co-production
projects. [...] The technical quality variable wast found to have a significant influence ¢n
performance.” (Dussauge and Garrette, 1995: 523)

“This study concluded that the objective conditiomgch as company's size and its competitive
environment do not have direct influence on thedaifeness of the alliance. On the other hand,|the
support, attitude and recognization of the alliaam=the key factors towards building an effectsteong
and successful alliance.” (Yuan and Wang, 1995) 785

[...] “cooperating with competitors is risky busése[...] Our results support the notion that while joint
venture, a hybrid form of governance, does indedldfdr reasons that are a hybrid of both armsdleng
and internal governance, those hazards corresppridinarms-length contracting appear to be [the
dominant predictors of failure.” (Park and Russef@: 887-8)

[...] “IJV termination is predominantly effected layvnership reallocations between existing paremdi
[...] venture termination is often asymmetric, @rent-specific, phenomenon in the sense that ane |f
typically expands its resource commitment to theifess while a partner simultaneously reducegatses
in the business.” (Reuer, 1997: 7)

“Findings suggest that although initial satisfastiomay be explained by relationship characteristics,
including prior relationship with a partner and garities between partners, a combination of pararel
relationship characteristics offers the stronggslaation of sustained alliance success.” (Saxt08,:
457)

“Of the objective performance measures identifimdhvival was found to have the strongest and most
significant set of correlations with overall sulijee performance measures and perceptions of tteniex
to which the alliance had performed, relative tpeptations across a range of individual dimensitms.
comparison, the objective performance measuresuddtion and stability (in EJVS) were, in general,
weak and non-significant.” (Glaister and Buckle99&: 111)

Prior empirical research on alliance performancehlmfeatured according to two different
approaches. A first group of studies, which “hagethe pace and been influential in the
literature” (George and Farris, 1999), consideredtner characteristics (e.g., partner
influence, asymmetry, size.) as the causal vasabieperformance and examined alliance

performance based on ex post facto measures @uigvjval, longevity, managerial
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perceptions, profitability). Unlike those studiespme recent works take a different
approach by concentrating not on the overall siciteslf but on factors that can explain
differences in alliance performance or differenaesperformance of different alliance

structures.

2.3.2.1 Perceptual measures

The issue of alliance success (and failure) idylike be one of those of most concern to
researchers, but the various problems associatdd it8i assessment have been rather
discouraging. An approach that overcomes someeoptbblems consists in analysing the
performance of alliances based on the partners’asgessment (i.e., perceptual measures).
Several studies have followed this line of reseanciivever with some differences among

them.

Killing (1983) utilised the JV manager’s own pertiep to assess the performance of joint
ventures and concluded that dominant parent venturave better performance

assessments. In a similar fashion, Harrigan’s (L1@®88cept of success is based on the
sponsor’s opinion, with an alliance being succdssfiien all sponsors regard it as a
success (see Table 2.2 for some figures). Harnigemonstrated that partner asymmetries
were detrimental to the success of the cooperameure. On the contrary, if partners had
similar culture, size and venturing experience i@tated activities, their venture had better

chances to last longer.

Geringer and Hebert (1991) compared a range ofctibgeperformance measures (FIv

survival, stability and duration) with a subjectiyeerformance measure (parents’
satisfaction) and found out that the two types efsures are positively and significantly
correlated with each other. Saxton (1997) also ysether's opinion to measure alliance
performance, not to determine the alliance succe$s, but as a means of better
understanding the contribution of certain factarexplaining it. Yuan and Wang (1995)

assessed the alliance effectiveness using partsigbgective judgements, and Glaister and

Buckley (1998) attempted to replicate Geringer Hethert’'s (1991) work and extend their

8 International Joint Ventures.
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analysis to other alliance structures than 1IJVghair study on the impacts in Finland of
the EU’s Fourth Framework Programme for Research2evelopment, Luukkonen and
Halikka (2000) asked firms “to estimate the suca#ddbe project”, concluding that project
success was only very weakly related to the typaetfvork (i.e vertical, horizontal...).

Larédo (1998) says that SME networks (EU collateegbrojects) were those with far the

highest degree of perceived failures, as judgetthéyespondents themselves.

Table 2.2 Partners’ own assessment of alliance performance

Type of alliance| Sample sizeSuccessful Partly |Unsuccessful Satisfaction (%)
successful
Satis-
n % n % n % n % Poor |factory| Good

Joint venture&) 37 | 100 36 | 22 | 42

Dominant parent| 13 | 35.1 23 23 54
Shared mgmt 20 | 54.1 55 20 25

Independent 4 10.8 25 0 75
Strat. alliance’

Total 895 | 100 45.3

Ongoing 45.2 59.3

Not ongoing 54.8 66.7 *
Networks® (**)

All firms 275 | 100 | 150 | 55 | 111 | 40 8 3

Large firms 164 | 60 92 56 67 41 2 1

Small firms 111 | 40 58 52 44 40 6 5

Notes: (*) Considered unsuccessful at least by one efdhonsors. (**) Percentages do not total 100%
because there were some missing observationscioted here.
Sources: (a) Killing (1983); (b) Harrigan (1988); (c) Luk&nen and Halikka (2000).

The advantage of this process (i.e. perceptual unessis its ability to provide information
regarding the extent to which the alliance hasead its overall objectives (Geringer and
Hebert, 1991), the partners’ objectives or theielef satisfaction, even when the alliance
objectives are not fully attained. However, Dussaagd Garrette (1995: 521) have a
somewhat different understanding. They say thatriiethod is not adequate in the context
of their study because “managers’ opinions maydmgndicators of the quality of inter-
partner relationships but are probably not reliattteen assessing the objective quality and
success of products they have contributed to dpy@mduce and market.” To overcome
this problem, they assessed the success of theugirod projects by relying on the
judgement of industry analysts and aerospace afehc® company executives from
different countries. Company executives were agkedvaluate all the projects and not

only the alliances in which their company had bieeolved.
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Perceptual measures, although subjective, are wigdsgtd and accepted as a relatively
efficient means to assess alliance success bethegeare based on the partners’ own
assessment, who are regarded as better positionednipare the achievements against
initial expectations. The empirical part of thigsls relies heavily on perceptual measures
of performance. Executives were asked to assed$s thet degree to which the project

objectives were attained and the firm’s level disaction with the alliance performance.

2.3.2.2 Alliance instability

The study of alliance instability has been anotimer of research pursued by researchers to
assess the performance of alliances. Several tlefisiof instability have been used, in
particular in the joint ventures literature, ane tissue is still under discussion (Kogut,
1988b; Beamish and Inkpen, 1995; Inkpen and Beamig87y. Basically, instability of
alliances refers to major changes occurred in wsersship (e.g., changes in partners’
equity stakes) and its termination modes. Tables@B8marises the findings of a number of

studies and illustrates different ways of examiraliance termination modes.

Some authors define alliance failure by analysimg termination modes. Killing (1983)
considered as failure all the JVs that disappetrezligh liquidation or suffered a major
reorganization (new product line, new executivesjanse of poor performance. According
to his definition, 31% of all JVs analysed faileahd shared management JV registered the
highest failure rate. Park and Russo (1996) loaldte rate of failure of JVs with no fixed
duration and considered as failure only dissol#iand the venture’s sale to a third party.
Acquisition of the venture from one of the partneras not considered a failure. They

observed a 27.5% failure rate.

Changes in ownership (in the case of JVs) andnaligermination modes alone do not
provide sufficient information to allow a robustsaver about alliance performance, about
the partners’ levels of satisfaction, and whethenat the alliance objectives have been

fulfilled. However, that information in conjunctionvith other indicators helps to

° Kogut (1988b: 328-9) clarifies: “several authoes/é defined instability in terms of attitudinal dabthers
have looked at the dissolution of the venture; stillothers have looked at dissolution, acquisitior any
change in ownership.” See these references fdrdudiscussion on 13V instability.
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understand alliance performance. In the case of thésalliance structure where this kind
of analysis is easier to conduct, common assets aeestiny at the end of the relationship.
Bleeke and Ernst (1995: 97) affirm that 80% of jorentures ultimately end in a sale by
one of the partners. The assessment of allianderpence based on alliance instability
must be done with caution in order to avoid comfgperformance with a means of ending

a relationship.

Table 2.3 Alliance termination modes

Alliances® Foreign-affiliated company (FACY
Alliance outcomes: n %| FAC failures (*) - termir@atimode: n %
Acquired by a partner 14 | 78 | Sold out to Japanese partner 114 | 67
Acquired by a third party 1 5 Acquired by FAC 12 7
Dissolved 3 17 | Ligquidated 44 | 26
Sample size 18 | 100 | Sample size 170 | 100
Strategic alliance’¥ International joint venture®
Alliance outcomes: n %| I1JV termination mode: n (]
Ongoing alliances 61 | 31 | Focal firm (**) acquires 1V 93 | 34.2
Natural end 18 9 Focal firm sells out to partners 135|494
Extension 45 | 23 | Focal firm sells its equity stake to third party 11 | 4.0
Premature termination 32 | 16 | Focal firm and partners sell I3V to third party 8 2.9
Continuation by one partner27 | 14 | Focal firm and partners liquidates IJV's asset@5 | 9.2
Takeover 14 7 |Sample size 272 | 100
Sample size 197 | 100

Notes: (*) No definition provided for alliance failurggresumably it includes the three termination modes.
(**) Focal firm refers to a US-based firm.

Sources: (a) Bleeke and Ernst (1993b); (b) Jones and @#B3); (c) Dussauge and Garrette (1997, 1999);
(d) Reuer (1997).

In the context of EU-sponsored collaborative progrees like those discussed in this
thesis, changes in ownership and most of the tetioim modes are not appropriate to
assessing alliance performance. Only three modepsaapo be of relevance: alliance
cancellation by the EU, premature termination fpent’ decision), and natural end. The
fact that the CRAFT R&D projects have pre-definedlg and can last no longer than two
years, natural end is a fact that does not say rabolt their success or failure. However,
in cases where the projects cannot be fully accsimgd within the time available (see the
section below), the “natural end” of alliances bwes important and allows one to
question the project structure and its goals, #tdimit of time imposed on the projects by

the sponsor, or both.
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2.3.2.3 Duration, termination and mortality rates of alliances

How long should an alliance last to be successtul study of alliance duration, chiefly
JV duration, has been another way of assessingnedli performance, with Harrigan’s
(1988) study being probably the most exhaustiver @lane (see Table 2.4 for some
figures). This question is still under discussiameg the lack of consensus about the
minimum duration that an alliance should last ome authors think of alliances only as
long-term relationships, while others deem it irqae to restrict the definition according

to its duration®

Table 2.4 Alliance duration and termination rates

Venture duratiorf”’ Number of years
Strategic alliances (n = 895) 3.5 <=1 >4 <=10 >=20
Percentage of ventures Average 6.6 42 36.1 1.1
Exit rate; Longevity” Entry periods
International joint ventures 19511956-| 1961-| 1966-| 1961-| 1956-| 1951-| 1971-| Exit

1960 | 1965 | 1970 1975| 1975 | 1975| 1975| 1975 cases
Exit Rate (*) by entry periods (%) | 24.15| 27.05| 20.18| 23.52| 25.28| 24.44 26.73| 14.66

Longevity by entry periods (in years10.56| 7.61 | 5.51 | 3.82 | 5.22 | 6.24 | 6.68 9.33
Mortality rates’® Years
Joint ventures (n = 148) 1 2 3 4 5 6 > 6
All JVs terminated (%) (**) 4.7 9.3 8.1 8.7 14.7 14.8 20.9
Dissolved (%) 3.4 5.0 2.4 2.9 12.0 8.2 11.6
Acquired (%) 1.3 4.3 5.7 5.8 2.4 6.6 9.3

Note: (*) Include sale, liquidation, confiscation/expréation and legal reorganisation. (**) As perceygaf

those at risk.
Sources: (a) Harrigan (1988); (b) Chowdhury (1992); (c)dGb (1988a).

Some studies have understood alliance succeskbag-tasting partnership and thought of
failure as an untimely end (e.g., Dymsza, 1988)otirer studies, alliance duratidrand
survival have been treated as objective performameasures. For instance, Geringer and
Hebert (1991) found that “IJVs perceived by theirgnts as performing more successfully
were more likely to remain in operation than th&Bés that were evaluated as being less
successful. Successful 1JVs also tended to remadperation for a longer period of time, a

correlation which received support from data onl#héduration measure.”

9 See Table 2.1 and the discussion on this point&bo

! Duration is normally measured based on the nurobgears between the alliance formation and eitiser
termination or the time of data collection. Thisthwel may generate a bias in the results sincerdifte
alliance statuses are analysed simultaneously.
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Assessing the success or failure of a partnerstgprding to its longevity is a common

mistake when evaluating strategic alliances (Hamelal., 1989), because alliance
termination gives us very limited information abdle performance per se (Gulati, 1998).
Gulati provides two reasons: first, studying fagluby looking at termination fails to

distinguish between natural and untimely deathsorse, studies of alliance termination

and alliance failure implicitly consider performanas an either/or condition. Harrigan
(1988: 207) emphasises that “if exit barriers agh hsuccessful strategic alliances are not
necessarily indicated by long-lived ventures, ahdrislived ventures can be judged as
success from both sponsors’ perspectives if the lechieved their strategic purpose.”
Furthermore, if alliances are designed with adimgjbal or set of tasks in mind, for example
to develop a specific product, success might im@tynination (Lorange and Roos, 1992;
Park and Russo, 1996). That is the case of thanals under CRAFT, as mentioned

above.

2.3.2.4 Financial performance of alliances

Another approach to study alliance performanceldsen the analysis of its profitability.
Tomlinson (1970) examined the return on investnudr&9 joint ventures (U.K. partners)
according to the reasons for selecting a speciidngr and the size of the parent
companies (see Table 2.5). He concluded that higitditability was associated with the
advantages that had made a past association féleuwad with positive contributions of
the partners to the alliance. His findings alsoidaté that the profitability figures were

inversely related to the size of the parent company

Table 2.5 Profitability of joint ventures

Size of parent company Reasons for selecting a specific associate
(Value of parent assets or sales - $ milliong)

n % ROI * n % ROI *
Small(<51) 8 21.25 | Favourable past association 13 18.5
Medium(51-100) 8 19.75 | Convenience of facilities or resources 15 15.7
Large (101-500) 15 11.1 | Status/identity 9 11.8
Very large(>500) 8 12.5 | Forced choices 2 6.6
Sample size / Average ROI| 39 15.3 | Sample size / Average ROI 39 15.3

Note: (*) Return on investment (weighted average) betdiK. taxes.
Source: Tomlinson (1970).

Bleeke and Ernst (1993b) considered an allianceesstul if both partners achieved their
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in-going strategic objectives and both recovereeirtiinancial costs of capital. The
assessment of the success, summarised in Tablev@$pased on market share, sales

volume, new product development, and other critgpiecific to the alliance.

Table 2.6 Alliance success rates

Type of alliance Sample Successful Unsuccessful eMlpesults
n % n % n % n %
Cross-border allianceg 49 100 25 51 16 33 8 16
Source: Bleeke & Ernst (1993b).

Is financial performance a good measure of alligra®ormance? The sole use of financial
indicators to assess alliance performance seemsono enough to support a complete
answer. It appears that the relevance of achiguowg or good financial results is chiefly
connected with the objectives of the alliance aadsdnot have any particular importance
when analysed out of that context. Financial pemeoice may fail to adequately reflect the
extent that an alliance achieved its objectivepeeislly those that are not financial in
nature (Anderson, 1990). Geringer (1989: 246) mffihat “Despite poor financial results,
liquidation, or instability, an 1IJV may neverthedebave attained the objectives of its
parents - for example, of transferring a technologpd thus be considered ‘successful’ by
one or all of the parents. Likewise, 1JVs may bewed as ‘unsuccessful’, despite
achieving good financial results or continued diigbiin ownership or governance

structures.”

When risk and uncertainty are high, profitability ibself is a poor measure of the joint
venture’s value (or, for that matter, any businesgalue) (Anderson, 1990). And
considering that many alliances are really optig¢ihey allow a parent to maintain a
doorway into a market or a technology), financi®asures are not adequate to measure
alliance performance. As Doz and Hamel (1998) emigkafinancial indicators are able to
capture neither the strategic benefits achievedtmmopportunities foreclosed due to the
alliance, therefore reducing substantially theiplaratory power. Costs and profitability
can rarely be used as performance indicators &sores of data availability (Dussauge and
Garrette 1995: 521).

The use of financial measures to assess the alipedormance falls, with perhaps some
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exceptions, in the sphere of firm/business perfocea The case of R&D alliances is
illustrative. Their financial returns occur wherethew knowledge acquired is used in the
production of goods and services (or sold to othes licensing). Assessing the financial
performance of alliances requires generally theesssent of their impact on firm

performance, the object of analysis below.

2.3.2.5 Factors affecting alliance performance

There is a strong theoretical body of knowledgebath the partner and relationship
characteristics that identifies the relevant fexttivat affect the alliance behaviour and
outcomes. There has been, however, a lack of ezapaitention regarding the impact of
those factors on alliance performance (Dussaugézamncette, 1995; Saxton, 1997). Only a
few studies have attempted to assess how the paridealliance characteristics may affect

alliance performance.

Saxton (1997) examined factors that may affectaatle performance by interacting
simultaneously with both the partner and relatigmsinaracteristics, analysing them in a
separate and combined manner. ReputHtioras the partner characteristic examined,
using a multidimensional construct (product qualitsnanagement and financial
performance). The relationship characteristicsuidet! prior affiliation, i.e., prior market
contact (e.g., customer, alliance partner), shdssision-making and similarities between
partners (e.g., marketing, culture, technology)e ®iliance outcomes, i.e., the partner
subjective performance assessment, were a functiceputation, similarity scale and prior
relationship. “Findings support a positive relatbip between partner firms’ benefits from
alliance participation and partner reputation, sladecision making, and strategic
similarities between partners” (Saxton, 1997: 448k findings also demonstrate that a
model including both partner and relationship cbemastics can better explain the benefits
from an alliance than can one incorporating eitf&trof variables alone. Also interesting is
the finding that some similarities between partnetgh as culture and human resources,
were negatively related to alliance outcomes. T&isurprising since it contradicts the

accepted idea that different cultures have a piadntnegative effect on alliance

12 Reputation was operationally defined as the peimep of the representative of a respondent firnitof
partner’s characteristics.
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performance.

Dussauge and Garrette (1995) developed a taxonbeollaboration - semistructured and

unstructured co-production projetts- to overcome the difficulty of comparing the
performance of projects with different structurpdy. They note, “as both semistructured
and unstructured projects lead to the productioa pérticular product, their performance
can be measured on the basis of the product’s ssicemd thus compared” (p. 519).
Respondents were asked to evaluate each projeotdang to three different criteria,

which in turn have been used as the success medsahmical quality and economic

success (commercial success + financial result®y Tound that semistructured projects
achieved better economic performance than unstecttones and that the technical quality
variable appears not to have a significant infleean performance, which they believe is

due to the fact that alliance type and technicalijuare not independent variables.

The study attempts to understand how the partmetsabiance characteristics affected the
performance of alliances by analysing the initi@hditions leading to their formation and
assessing the extent to which a set of factorsegdtively influenced the achievement of

better results.

As we have seen, there are several ways of anglyairance performance and past
empirical studies have produced much valuable mé&tion. The construction of a general
framework for the assessment of alliances, howénas proven to be very complex, given
the number of alliance structures, their multipliciof objectives, and the relative
usefulness of each assessment indicator, makimgaihr each alliance different from all
the others. Lorange and Roos (1992: 42) argueitthatpractically impossible to give a
prescription for performance assessment that igl ar all cases. Prior research has
demonstrated that the use of single assessmenturasasannot capture the whole
phenomenon. Optimally, the alliance assessmentlghoel based on a multiplicity of
subjective and objective indicators for better napg the multidimensional nature of

alliances.

'3 Semistructured projects are cooperative programimeghich development and manufacturing tasks are
distributed among the allied firms, but marketisgles and after-sales are carried out by a sepjgiate
venture. Unstructured projects are characterisedthiey fact that all tasks (R&D, manufacturing and
marketing) are distributed to the various partirend and carried out separately by them.
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Several studies reported relatively high allianagufe rates and in many alliances the
results were mixed, with some partners satisfied @tiers not so satisfiéd.Although
these results are very important as an indicatibthe alliance success rate, previous
research does not cover the whole spectrum ofma#iastructures, thus considering such
results a basis for generalisation might be mistgpdBesides that, any comparability of
the results has to be carefully made since theogenf time of each study is different.
Furthermore, and perhaps more important, a gredtalalliances set up in the 1990s are
not covered by those studies, consequently theyataassess how much firms have

learned from past experience and the knowledgetaititances produced so far.

2.4 PERFORMANCE OF FIRMS THROUGH ALLIANCES

2.4.1 On the notion of organisational performance

Defining “organisational performance” can be veif§icllt indeed and its measurement a
rather complex task. The type and number of perdoice indicators varies from study to
study according to authors’ preferences, their gamknds and availability of information,
thus influencing the underlying definitions. As Ganon (1986: 541) says, there is a
generally accepted point that “consensus regariiedest, or sufficient, set of indicators
of effectiveness is impossible to obtain. Critexia based on the values and preference of
individuals, and no specifiable construct boundarexist.” To Cameron, the basic
problems surrounding organisational effectiven@ssnat theoretical problems but criteria
problems. However, in choosing an arbitrary setimaficators, researchers may only
describe partially the many aspects that are likelynfluence organisational performance.
Not every indicator is appropriate to assess osgdional performance of every firm. For
instance, Woiceshyn and Hartel (1996) examined peeformance of Canadian
biotechnology firms and stressed that “traditiopatformance measures such as profits
could not have been used to capture value-addepigeg®as only a few of these firms were
profitable yet” (p. 234). They argue the same wayreject the use of sales as the

comparison indicator.

4 Based on an extensive literature review, Duysetrsl. (1999: 345) conclude that the percentage of
strategic alliances that fail should be about 5%6Which is a rate between the “optimistic and peissic
conclusions of different authors.”
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Gathering the relevant data to assess firm perfoceaepresents a serious research
obstacle even in the case of using traditional tjtzive financial indicators, because
some refinement is needed to overcome possiblepmetation bias given the indicators’
insufficiencies. The use of qualitative indicatadds subjectivity and complexity to the
analysis and reduces the possibility of performacmeparisons of firms belonging to
different sectors. Besides the problems in accgs$ia information, two methodological
aspects are of relevance. The first involves tradirdition between determinants and
indicators of performance and the second has twittothe selection of the performance

indicators.

2.4.1.1 Determinants and indicators of performance

One problem associated with performance measureraktes to the lack of clarity about
the difference between an “indicator” of performammd a “determinant” of performance.
It is not possible to make general statements albether a variable is of one type or the
other because what is a determinant variable incongext may be an indicator variable in
another context (Lewin and Minton, 1986). Two ex@apeflect this: “One study [...] may
use group cohesion as an indicator of effectivengsde another may treat it as a
predictor” (Cameron, 1986: 543); “Employee satistatis often used as an indicator of
high performance organization (an output), but heassify satisfaction as a cause of
performance (an input), and still others ignorestattion altogether on the grounds that it

is neither indicator nor determinant” (Anderson9@921).

Anderson (1990: 22) believes that theory and practeem to converge on a ‘package’
approach, in which inputs [determinants of perfatoed and outputs [indicators of
performance] are weighed to arrive at a compositiex of effectiveness, which is then
used to allocate resources. Anderson suggestshendhiet assess the performance of a joint
venturé® called “The Input-Output Continuum” (see Figurd)2“At the output extreme
are the ‘results’ measures that most people usessess current performance: these are
financial measures, of which profitability is thesh commonly used. At the input extreme

are indicators of states (e.g., high morale, coartdid action). The input extreme represents

> Anderson argues that joint ventures should beuetedl primarily as stand-alone entities seeking to
maximise their own performance, not the parents’.
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variables that should determine (create) measuraddalts. Inputs represent what the
organisation is doing (e.g., using resources) an i is struggling to achieve eventual
results (outputs) (pp. 22-3).” Inputs are not thelwss measures of firm’s goals, however
they are indicators of the firm’s health and vidpibnd they are likely to influence the
output measures. Therefore, input measures sheuthsidered as assessing longer-term

effectiveness.

Figure 2.1 The Input-Output Continuum for a Joint Venture

INPUT

The State of the Venture Organization Longer-Term
Harmony among partners Orientation
Morale
Productivity
Financial resource indicators
Adaptiveness
Innovativeness

Learning
Unfamiliar market
Unfamiliar technology

Marketing Intermediate Variables
Relative product quality
Relative price

Marketing M easur es of Performance
Market share
Customer satisfaction il

Financial M easur es of Performance Shorter-Term

v Profit rate orientation
Cash flow
OUTPUT
“Performance” or
“Payoff’

Source: Anderson (1990: 22, Figure 1)

The present thesis borrows some ideas from Ande{$980). The direct and indirect
benefits firms achieve with the alliance are herterpreted as determinants of
performance; that is, inputs such as new technolagyrototype, new knowledge about
competitors or experience in cooperation which expected to affect the firm’s outputs

(assessed in terms of performance indicators).ihgnkputs to outputs may prove to be a
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rather difficult exercise in many situations. Thputs enhance the knowledge base of

firms and are likely to have a lasting effect onfpenance.

2.4.1.2 Performance indicators

Financial measuré® are the performance indicators widely used to sEssBrm
performance, typically including indicators suchPasfit, Cash Flow and their derivatives.
These are the traditional indicators utilised inaleating and comparing firm’'s
performance, and the support for many strategicsaexs. This is not surprising since the
accounting systems have been evolving for a longogeof time and are the most
sophisticated measurement systems in providingnmdtion to firm managers. However, it
is becoming apparent that financial measures dbpeance alone are being increasingly
recognised by businesses as inadequate for theotaftorganisations (Stainer, 1999).
Such measurements can provide useful informatiananagers in identifying the sources
of their problems or the reasons for their succbess,they do not provide the kind of
information needed by companies that seek to ceeatampetitive advantage (Hayes et al.,
1995). Eccles (1991) argues convincingly aboutitisaifficiencies of these performance
indicators, stressing that there must be a shifinftreating them as the foundation for

performance management to treating them as onegmbroader set of measurés.

Such limitations suggest that other performancecatdrs should be considered in
assessing organisational performance. Howeverethéy takes time to change. Anderson
(1990: 22) points out that “corporate managers|enthiey profess to weigh many factors in
assessing performance, often simplify the job lwngi a very high weight to one factor;
from habit, sheer profitability is likely to be théactor.” Even when managers include
other non-financial measures (e.g. quality, marledre) in their set of performance
indicators, they hardly give them an equal statudatermining firm’s strategy and in case

of conflict, financial considerations prevail o\ary others (Eccles, 1991).

'8 See also the section above concerning the useasfdial measures to assess the alliance perfoemanc

" The limitations of the financial measures foundha literature include: failure to provide infortiee to
support essential investments in new technologielsraarkets for future successful performance; séope
accounting manipulations; differences in methodscohsolidating accounts and lack of international
standardisation of accounting conventions; they lzetter at measuring the consequences of yestsrday
decisions than they are at indicating tomorrow'sfgrenance; they do not explain by themselves the
underlying causes of their variability; they are anough to distinguish excellent from ordinaryrf.
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The new competitive reality demands a different sneament system that should take into
account firm’s objectives and characteristics aadable to provide accurate information
about the capabilities that are key to a compafwfize success. Eccles (1991) identifies a
number of non-financial performance indicators rmay use along with the financial

ones, including product and service quality, cugtosatisfaction, innovation, market share
and human resources, complemented with a commebiwmchmarking strategy. This new
approach to measure firm performance requires #heeldpment of new information

systems within organisations and a new attitudearagers (and investors) to be effective.

The thesis aims to establish a link between a Bpdovestment decision — the R&D
alliance — and firm performance; it aims to asghesvariation on a range of performance
indicators, including both financial and non-finatdndicators, as the result of alliance
participation. Most of the insufficiencies of firaal measures do not apply in this context
because there are no intentions of assessing tlée vplerformance of firms or making
sectoral or intersectoral performance comparisbhs.fact that the assessment is based on
the interviewees’ perceptions avoids the diffiagtof collecting the information, but adds

subjectivity to the analysis.

2.4.2 Previous empirical research on firm performance through alliances

Research on the impact of alliance outcomes on fieniormance is a rather recent issue
despite its unquestionable importance for firmdicgemakers, academics and theorising
about alliances. Earlier empirical studies can iveded into four different categories (see
Table 2.7): event studies of stock-market readiiotime alliance formation announcements;
longitudinal studies that examine the importancealbances for firm survival; statistical
studies that explore the relationship betweenralgaintensity and firm performance; and
studies that focus on the alliance outcomes. Oygravious works appear to privilege the
analysis of positive consequences for firms frohamate participation. The analysis of the
costs of participating in alliances (i.e., trangattosts and foreclosed opportunities) or the

negative impacts on firm performance have not lpeéth much attention so far.
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Table 2.7 Previous empirical studies of firm performance tigh alliances

Category of studies Examples of studies

Stock-market reaction to allian¢®&cConnell and Nantell (1985); Woolridge and Snow
formation announcements (1990); Koh and Venkatraman (1991)

Likelihood of firm (business) |Singh and Mitchell (1996); Singh (1997); Tripsas
survival (1997); De Meyer (1999)

Alliance intensity and firm Berg, Duncan and Friedman (1982); Hagedoorn and
performance Schakenraad (1994); Mowery, Oxley and Silverman

(1996); Schmitz (1998); Benfratello and Sembenelli
(2000); Stuart (2000)

Alliance outcome analysis Beta (1993)ER11995); Rosenfeld (1996); Human .
Provan (1997)

Sour ce: Author’s elaboration.

Box 2.5 below contains the general findings of pes empirical studies on firm
performance through alliances. Table A2.2 in Apper&icontains technical information
on these studies. Each study has unique charaicteria terms of type of alliances
analysed, sectors, size of firms, country of origimd the research methods employed.
Perhaps more important, the type and number obpeence indicators vary considerably
across studies, illustrating the complexity of sind the impact of alliances on firm
performance and denoting a non-existent effectieam to assess it. This complicates any

comparison of results, especially when they argradictory as sometimes happens.

Box 2.5 Previous studies of firm performance through aldes - findings

“The results indicate that the stockholders of canigs involved in joint ventures earn statistically
significant excess returns around the time at whitdercorporate joint ventures are announced.”
(McConnell and Nantell, 1985: 527)

[...] “the stock market responded positively to #rmouncement of joint venture formation.” (Wooded
and Snow, 1990: 358)

“Does the stock market react positively to joinbttge formations? [...] such formations have a tp@si
and significant impact on the market value of thetipipating firms, [...] smaller partners benediteore
from joint venture formation than larger partnef&bdh and Venkatraman, 1991: 887-8)

“The 176 contractants of the sample received 39ECM (1991). 611 economic effects have been
measured while in addition about 300 have beentiftkthwithout being quantified (mainly due to laok
information). 413.3 MECU will have been directlyngeated in the firms at the end of 1993 and 522.5
MECU at the end of 1995. The corresponding ratiosct effects/EEC funding amount to 10.5 and 13.3
respectively.” (Beta, 1993: 20)

[...] “generally speaking, the key cooperative agement provides improvements to the bulk of firms,
regardless of industry, size, age, product typesandn.” (BIE, 1995: 169)

“Our research generates no straightforward relatibetween strategic technology partnering and
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company performance” [...] “The results indicatattitompanies attracting technology through their
alliances and companies concentrating on R&D caxjmer have significantly higher rates of profit.”
(Hagedoorn and Schakenraad, 1994: 300-1)

[...] “international alliances produce less interfiexchange of technological capabilities” [...] é/find
that equity joint ventures appear to be more dffeatonduits for the transfer of complex capalgitihan
are contract-based alliances such as licensingagnets” (Mowery, Oxley and Silverman, 1996: 87-9)

[...] “our findings on outcomes indicate that memfiems appear to achieve substantial benefits fom
network involvement.” “Our comparison of networkdamarket firms in the same industry demonstrates
that interorganizational relationships within puspfully constructed SME networks are unique and tha
network involvement can yield positive results thae not likely for non-network firms.” (Human and
Provan, 1997: 386, 398)

“As a general empirical outcome, businesses witlialsorative agreements will tend to outperform
businesses that take independent approaches inleorbpsiness situations, if managers are at least
intendedly rational in their approach to interfiretationships.” (Singh and Mitchell, 1996: 101)

“Without controlling for other factors, the simpdeoss-tabulation suggests that businesses witnaéis
had higher survival likelihoods than businesseshaut alliances at each level of technological
complexity.” “These results provide only partialpport for the widely accepted proposition that
collaboration improves the performance of the dlfiems. [...] Alliances are not necessarily valigator
all firms or in all circumstances. On the contraifyey may only be beneficial under relatively narrp
circumstances.” (Singh, 1997: 353, 360)

“One of the main results of the survey is the pesiind significant relationship between co-operati
and performance. Enterprises which increased coatipa improved their performance more than thpse
which did not.” (Schmitz, 1998: 47)

“There was evidence of improved construction penfamce - in some cases greatly improved
performance - in all the case studies. Howevemgppears that the benefits of partnering were |not
uniformly spread among all the parties. An improeemin one are sometimes had detrimental spin-off
effects.” (Barlow et al., 1997: 44)

2.4.2.1 Stock-market reaction to alliance formation announcements

Several researchers have studied the stock-madesttion to the alliance formation
announcements, namely joint ventures, aiming atasng its influence on market value
of the parent firms. McConnell and Nantell (1986alkgsed stock returns of US companies
that entered into 136 joint ventures between 19%2 079, and found a significant and
positive impact on the stock market values of theept firms around the time of the JV
announcement. Considering that JV formations wesévated by synergie®, and noting
the similarity in their findings with those of mergactivities, they suggest that both joint

ventures and mergers are carried out mainly facieffcy reasons. However, their findings

'8 Synergies may take the form of economies of s¢héecombining of complementary resources, inciase
market power, improved production techniques, impdomarketing and product distribution opportusitie
and so on.
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did not provide sufficient information to determiméhich economic factors explain the

substantial wealth increases associated with megget joint ventures.

Woolridge and Snow (1990) examined the stock-markattion to announcements of
corporate strategic investment decisions. They dodhat the stock-market reacted
positively to the announcement of JV formationse oof the strategic investments
analysed. Furthermore, their findings suggest that stock-market appears to favour
investments in R&D and joint ventures over thosegiiaduct/market diversification and
capital expenditures. Koh and Venkatraman (1991 di similar analysis for the
information technology sector, obtaining a positreéationship between the two as well.

They also noted better results when partners’ iietiwvere in similar sectors.

Despite the likely interest of such an associatione can hardly draw any strong
conclusion about the relationship between alliarases firm performance, because all the
studies examined the stock-market reaction to Jma&tion announcements instead of the
outcomes of those corporate strategies, which wbelchore appropriate for that purpose.
That these intended strategies may never becoreeotrihey may be modified during

implementation (Woolridge and Snow, 1990) weakemnspessible inference.

2.4.2.2 Alliances and firm (business) survival

The studies included in this category took firm qimess) survival as a proxy for firm
performance and looked at the importance of firpatticipation in alliances for the

likelihood of their survival.

Based on data for the U.S. hospital software systemustry, Singh (1997) investigated
the impact of technological complexity on busineasvivaf® and how alliances mediate
this relationship. He has demonstrated that tedgmcdl complexity is a significant
influence on the likelihood of business survivadl dhe risk of failure correlates positively

with the complexity of the technology that a busmedevelops. The simple cross-

19«A complex technology is defined [...] as an apglisystem whose components have multiple interstio
and constitute a nondecomposable whole” (Singh,7190). Survival was measured as a firm’'s
participation in the industry. Failure was recordéden a business discontinued operations and cdased
operate as an entity.
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tabulation between these two dimensions suggestdtisinesses with alliances had higher
survival probabilities than businesses withoutaaltes at each level of technological
complexity (see Table 2.8), but medium-complexggiinology firms with technology

alliances had lower risks of failure than otheribesses. Non-technology-related alliances

have no survival benefits for complex-technologgted challenges.

Table 2.8 Cross-tabulation of technological complexity angibess failure

Technological Businesses
Complexity All With alliances Without alliances
Survived Failed Survived Failed
n % n % n % n % n %
High 290 | 29.8| 106 | 89.8 | 12 | 10.2| 111 | 645 | 61 | 355
Medium 427 | 439 | 67 | 83.8| 13 | 16.2| 201 | 579 | 146 | 421
Low 256 | 26.3| 40 | 80.0| 10 | 20.0| 132 | 64.1| 74 | 359
Total 213 | 859 | 35 | 14.1| 444 | 67.1| 281 | 32.9
All businesses 973 (100 %) 248 (25.5 %) 725 (745 %

Note: All percentages sum horizontally, except in tingt tolumn, which sum vertically.
Source: Singh (1997: 356).

Singh’s (1997: 360) findings “provide only partigsupport for the widely accepted
proposition that collaboration improves the perfante of allied firms.” Singh says
emphatically that alliances may only be beneficiadler relatively narrow circumstances.
His findings, however, are insufficient for suctwale generalisation. On the other hand,
they seem to be inconsistent with Singh and Milth€l996: 112) findings when they
note “The positive main effects of collaboratiore aonsistent with the argument that

collaboration provides substantial advantages.”

Singh and Mitchell (1996) have used the same dat&.&. hospital software systems
industry to investigate the risk of a firm becomidgpendent when their partners shut
down or form new partnerships. They found out thetinesses become more likely to shut
down following the dissolution of a partner if thég not add a new partner themselves or
when their partners form collaborative relationshipith new partners. But, businesses
with development or marketing relationships werssldékely to shut down than other
businesses (development or marketing collaboratitmy did not detect any impact of the
size of the largest partner on business dissoluti®mply allying with a large business
does not help a business avoid dissolution andvessely, allying with a small business
does not increase the chance of failure” (SinghMitchell, 1996: 111).
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Tripsas (1997) examined the technological trajéeesoof three firms of the typesetter
industry from 1886 to 1990, aiming at understandumgt factors make certain incumbents
systematically better than others at adapting tbcah technological change, i.e., what
differentiates those firms with dynamic capabffity The development of “external
integrative capability”, i.e., the ability to idefytand integrate knowledge from outside the
boundaries of the firm, was regarded as crucialdiaining dynamic capability. This
comprises two elements: (i) internal R&D investmémdat develops absorptive capacity
(Cohen and Levinthal, 1990); (ii) an external comination infrastructure to facilitate the
transmission of external knowledge, including botformal mechanisms such as know-
how trading and more formal mechanisms such ategtcaalliances or long-term supplier
relationships. According to Tripsas, this externammunication infrastructure must be
developed over time during periods of incremengéghhological change in order to be
effective during radical periods of transition. time typesetter industry, alliances were a

means to extend firms’ survival.

De Meyer (1999) analysed five case studies of smdkch companies and observed that
“In most cases these companies chose or were ftoosigage in a technology partnership
in order to develop or survive.” Having the tectomyl, these companies needed capacity
and entered alliances to get access to complenyesdaets (Teece, 1986) and to develop
dominant designs. Many of the alliances in whiaksthfive companies were engaged with
included large organisations, whose main contrdsutiwvas managerial resources,

distribution systems, or capital.

2.4.2.3 Alliance intensity and firm performance

This group of studies looked at the relationshiween the alliance activity of firms and
their economic performance (one or several perfaop@andicators) often using statistical
methods, but without establishing a clear causecefink between the two. Berg, Duncan
and Friedman (198%)found a negative relationship between joint vemtacidence and

firms’ profitability in the chemical and mechaniegineering industries. They could not,

20 “Dynamic capability [is] the capacity of a firm r@new, augment and adapt its core competencigs ove
time” (Tripsas, 1997: 342).
2L Quoted in Hagedoorn and Schakenraad (1994) aratiG1998).
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however, establish the causal relationship betwleetwo (Gulati, 1998: 309).

Based on the CATf database data, Hagedoorn and Schakenraad (19&yigated to
what extent the intensity of firms’ strategic teotuyy partnering’® affected the economic
performance of the companies engaged in such @fotts. The economic performance
was measured by the net income to sales ratioodit pate. They found no straightforward
relationship between strategic technology partgeand company performance, and no
generally significant effects of firms’ size on fitability. They say, however, that “for
European and American process industries therepigssdive association between R&D-
driven cooperation and profitability. [...] compasi attracting technology through their
alliances and companies concentrating on R&D cadper have significant[ly] higher
rates of profit” (pp. 300-1). It appears that tlomtent and direction of strategic alliances,
namely R&D alliances, have a greater impact onigatafity than the extent and intensity
of cooperation. Hagedoorn and Schakenraad (19%8): @ihclude by stating, “Apparently
the crucial relation between strategic technologstnering and profitability of firms is of
indirect character which can to a large extent Xygagned by the differentiation of firms
and sectors with regard to these technological dppiies.” These results leave the
question of causality unanswered and are not venyinocing, in the view of Brockhoff
and Teichert (1995).

Schmitz (1998) looked at the relationship betwaen performance and the intensity of
cooperation in a footwear cluster industry. Usimgmeration and performance indexes,
Schmitz found a positive relation between the twd eoncluded that those firms that had
improved cooperation had improved their performamoee than those firms that did not.
He stresses, however, that this is not evidenca cduse-effect relationship. Benfratello
and Sembenelli (2000) tested whether participationEU-sponsored research joint
ventures (RJVs) had a positive impact on partiangafirms’ performance. They found that

firms participating in EUREKA had a significant ingwement in productivity and price-

2 The CATI (Cooperative Agreements and Technologylidators) database is one of the most
comprehensive existing databases on allianceshwitbcated at MERIT, University of Limburg. Sder
instance, Hagedoorn (1990, 1993) for further detail

% The study did not considered the number of firailiances but the number of strategic linkages ddya
For example, a project with three partners, calle® and C, results in three different dyads - ABC and
B-C.
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cost margin, while firms participating in RJVs undlee Framework Programmes did not
show any significant change in performance. Gilendifferent nature and co-ordination
structure of EUREKA (near-to-market research pisjeproposed and defined by the
participants) and the Framework Programmes (prepetitive research projects, co-
ordinated by the European Commission), they sugtiedt bottom-up, market-oriented
cooperative research programmes have a more dingeict on firms’ performance than

the centralised R&D programmes.

Mowery, Oxley and Silverman’s (1996) study focusmd the transfer of technological
capabilities among alliance partners. They examihed collaboration changed the
relationship between a firm’s technological poitiodnd those of its alliance partner(s).
Their approach to measuring the changes in allipaceers’ technological capabilities is
based on citation patterns of their patent pod#liA number of conclusions are drawn
from their work. First, “there is no consistentlysitive pattern of interfirm learning in our
overall alliance sample” (p. 87), the explanati@inly the presence of both “convergent”
and “divergent* alliances. Second, international alliances (US,firm / non-US firm(s)
alliances) result in less interfirm knowledge exad reflecting their greater logistical and
cultural complexities. Third, the alliance struetuis important. Equity joint ventures
appear to be more effective for the transfer ditetogical capabilities than contract-based
alliances. Unilateral alliances (e.g., licensingp@ar to support lower levels of interfirm
knowledge transfer. Fourth, larger firms absorb dewapabilities from their alliance
partners, while relatively R&D intensive firms dotrexhibit superior capability absorption

in alliances.

Stuart’s (2000) study, which examined 1600 dyadi@arees in the semiconductor
industry, offers evidence to confirm the assumptioat strategic alliances can improve
firm performance. Based on either the firm’s rafeirmovatiorf® or the rates of sales
growth, Stuart concluded that more important tha@ humber of alliances a firm is
involved in for the alliance-performance link ateetpartners’ attributes. “Technology

alliances with large and innovative partners impbaseline innovators and growth rates,

2 Divergent alliances - if they enable their membierspecialise in different but complementary arefis
technology. Convergent alliances - partners geeagingly similar capabilities.
% The study used patent citation data to construmiiativeness scores for the sampled firms.
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but collaborations with small and technologicallysaphisticated partners had an
immaterial effect on performance” (Stuart, 2000880The findings also suggest that
alliances can be highly advantageous even whenféllep achieve the strategic objectives

that led to their formation.

2.4.2.4 Alliance outcome analysis

This group of studies takes a totally different magh in analysing the alliance-
performance link. They differ from the precedingcéngse they attempt to identify and
assess the benefits of alliances for the patrticigafirms, normally based on opinions
rendered by participants (by means of questionnairairect interview), rather than

making associations between the two using staistiethods.

Beta (1993) is the only study, as far as we kntwat attempted to quantify all the benefits
achieved by firms in currency units. The study,doasen a sample of 50 consortia and 176
firms, who participated in the EURAM, BRITE and BR-EURAM | R&D EC-
sponsored programmes, aimed to measure the quiaetieconomic effects generated by
the participating firms for their own benefit. Thiata were gathered through direct
interviews with all but three of the 176 firms. Twmajor groups of economic effects were
evaluated. One group, called direct effects, reltdethe attainment of the research project
objectives. For instance, if the objective was ¢évadop a new product, the sales of this
product were considered direct effects. The rule maintained even in the case of more
fundamental research-oriented projects. Here thectdieffects were related to the
application of new scientific knowledge or the nimshnologies in the field foreseen at the
beginning of the project. The other group, calledinect effects, concerns the achievement
of economic benefits that were not part of theaalte objectives. The indirect effects have
been broken down into technological, commerciajaarsational and method, and work
factor effects (see Table 2.9). Direct effects amuost of the indirect effects have been

expressed in terms of added vafigenerated by sales and cost reductions.

6 “The added value can be defined as the differbeteeen total sales and the sum of the costs afsyand
services. Added value is made up the sum of labmsts, operating results, and amortization and
depreciation.” (Beta, 1993: 7)
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Table 2.9 Assessment of the economic effects - variableshendquantification method

Type of effects Quantification methods

Direct effects (The effects which are directly related to the
objectives of the research projects, as they wefieet! at the| Sales/Cost reduction
beginning of each of the projects)
Indirect effects (Those which go beyond the scope of the
objectives of the projects)
 Technological effects (Concern the transfer of technolg
from the project to other activities of the parant)

-Transfer of producCt.........cccccceeeiiiiiiiiccceeee, Sales/New research contracts

-Transfer of process.......ccccecvvvveeeiiiiiiiccceeieeeeee, Cost reduction/New research contracts

-Transfer Of SErVICE......ccccovviiiieeiiieee e Sales/New research contracts

SPAteNIS. .. Cost of establishing and holding the patent (p
value)

« Commercial effects (Increased economic activities - sales
of products and services or new research projebist-do not
incorporate significant technological innovationming from
the project itself)

-Network effect.........ccooiiiiiiiieeeeeeeee Sales/Cost reduction/New research contracts

-Reputation effect..........ccceveiiiiiiiiieeceeee Sales/Cost reduction/New research contracts
 Organization and M ethod effects (Occur when
experience gained through the project allows thiggi@ant to
modify its internal organization and/or apply newthods)

-Project management.........ccccccevveevieircceeiieneeennen Cost reduction

-Organisation effects.............cccoccvvviiimenn s Sales/Cost reduction/New research contracts
budget (proxy value)

-Methods effectS......covviiiiiiiiiiee i, Cost reduction

* Work factor effects (Describe the impact of the project
the “human capital” of the participant)
- COMPELENCE.....co it .Monetary equivalent of man-hours (proxy value)
S TrAINING ..o Monetary equivalent of man-hours (proxy value)

Source: Beta (1993: 4-9).

The Beta study expressed all the effects identifigdirms, many of them of a qualitative
nature, in monetary terms (ECUs). Although thiscedure may have advantages in terms
of interpretation and comparisdnof results, it has important drawbacks as welgcsi
some of the measurement techniques used and assasnptade are highly questionable.
Furthermore, because the purpose of the Beta (1B®3study was “to assess only the
economic effects for the participant”, everythirastbeen quantified in currency units and,
as a result, other important information has bewxst br hidden in the course of the
quantification process. Even so, about one-thirdllatientified economic effects could not

be measured, mainly due to lack of information.

Considering all the direct and indirect benefits.(i“realised”, “anticipated” and “future”

%" Especially the comparison between the amount afapgiven by the EC to the projects and the ecomomi
benefits they generated for the participating firms
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effects), the study concludes, “The 176 contrastaitthe sample received 39.4 MECU
(1991). 611 economic effects have been measurel@ whaddition about 300 have been
identified without being quantified (mainly due laxk of information). 413.3 MECU will

have been directly generated in the firms at tlba#rl993 and 522.5 MECU at the end of
1995. The corresponding ratios direct effects/EE@ding amount to 10.5 and 13.3
respectively” (Beta, 1993: 20). Firms which werestnefficient at generating direct effects
were those which were able to attract the bestareldaboratories, and the long projects

generated more direct and indirect benefits ecoo@ffécts than the short projects.

The BIE’s (1995) study assessed the impact on pedioce (employment levels, turnover,
profits, productivity, exports) and on competitiess (technology, quality, price, customer
service) of respondent firms to a mail questioradtirms were invited to indicate how the
“key” arrangement (i.e. “the most important coopem relationship a firm has
established” (BIE, 1995: 145)) has affected (incpatage terms) those indicators over the
three years prior to the study. It found that “cex@tive arrangements can and do play an
important role in improving the performance and petitiveness of Australian
manufactures” (p. 169). In general, the key codpeara arrangement provided
improvements for the bulk of firms, regardlessmustry, size, age, product type and so
on. Impacts on performance and competitivenesdilaely to vary more frequently with
the characteristics of the key arrangements thah thie characteristics of cooperating
firms. Interestingly, some firms reported negativgpacts on the performance indicators.
For instance, 5% of respondents indicated that #esi arrangement has resulted in lower

profits for the business over the three-year pepioal to the study.

In Rosenfeld’s (1996) assessment of two networkaines, the participant firms were
asked to report changes in their business perfaenamd the extent to which those
changes could be attributed to cooperation. Mestdireported having had performance
improvements, namely improvements in the domesiliess but they did not credit all the
changes to inter-firm collaboration. Barlow et #.997) examined the managerial

processes in five client-led partnerfigarrangements of the construction industry and

8 “partnering is [...] a range of practices desigtedromote greater cooperation between organisatio is
best understood as an interaction between inifiatin business and procurement strategy, informatio
systems, collaborative working and human resouraetiges” (Barlow et al. 1997: 58).
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assessed the consequences of alliances for pditms: They identified a number of
partnering outcomes (mainly for clients), such ast aeduction, shortened delivery time
and quality improvements, and a number of partgepiroblems (mainly for contractors),
including increase in the amount of time commumicgtuneven balance of power and
ambiguous organisation roles. They were able tdecblsome quantitative data to
demonstrate the benefits relating to the reductibthe construction costs and delivery
time. These quantitative performance benefits wegasured against the costs and delivery
time of similar projects firms have been involvadoefore. The “share of experience” and
the “contact with other ways of doing things” appeeabe two general benefits (in terms of

organisational learning) for all alliance partners.

Human and Provan’s (1997) approach is differenabse their main aim was to categorise
the network® outcomes based on what the small firms have aeHlidom network
participation. They have identified four main caiggs of outcomes, namely: inter-
organisational exchanges (i.e., direct transactiwrexchanges among network firms, such
as buying and selling, jointly producing and mairkgta product, and exchanging
friendship and information with each other); orgational credibility (i.e., respondents’
perceptions that firm external legitimacy was erdeahthrough association with the
network); access to resources (i.e., how networkgyaation played an instrumental role
in respondents’ accessing new markets, new pradaees and other valued resources for
their companies); and financial performance (eeqgnomic benefits that occurred within a
short time after joining the network and long-tepmrspectives on economic benefits).
Based on the SMES’ answers to a list of potenirat butcomes, they then assessed the
percentage of SMEs that achieved each type ofisiedl benefits, concluding that the
“involvement in an SME manufacturing network candslantageous for firms” (p. 397).
Networks are worthwhile despite their costs, anth icansactional and transformational

outcomes of network involvement occur.

2.4.2.5 Alliance performance and firm performance

The discussion above somewhat polarised the deeateen alliance performance and the

% They adopted Jarillo’s (1988) definition of stgitenetworks, with some restrictions (see Tablg.2.1
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impact of alliances on firm performance, yet drayvanline between the two is not always
easy. The two perspectives, although differentature, are not necessarily independent of
each other. Often the performance of alliancesstaki® consideration the achievement of
technical as well as economic objectives, thus linmg firm performance. As one
executive put it, perhaps excessively, the sucokafliances is “measured in the market”
(Carvalho, 1996§. R&D alliances often involve the production anansfer of knowledge
to be, ultimately, used as input and transformed fasults. It may happen, however, that
the individual objectives of firms do not includeetachievement of economic benefits, at
least directly or immediately. On the other handiew assessing the impact on firm
performance, one is also addressing the allianderpgance issue, even if unintentionally.
Measuring the impact on firm performance does notigate, however, the extent to

which the objectives were met or the level of $atison of partners.

In general, the literature overlooked the relatiopdetween alliance performance and the
impact of alliances on firm performance. The Dugsaand Garrette’s (1995) study
addresses both issues, although their main obgeutas to link the success of alliances to
the way in which collaboration was organised andiagad. They assessed alliances using
three major indicators - technical quality of thejpct, commercial success and financial
performance - which link firm performance with alice performance. Previous research
normally addressed just one aspect and did nompttéo establish a link between the
impact on performance with the achievement of dhjes, satisfaction of partners or the
conditions in which the alliances were formed. Aseault, the link between alliance

performance and firm performance is still very muaknown.

2.5 LEARNING THROUGH ALLIANCES

The resource-based perspective of the¥fimews the firm as “a unique bundle of assets,
skills and capabilities that influences the firmésolution, competitive strategies and
growth paths” (Lei, 1997: 209). “Core competenciéstamel et al., 1989), “invisible

assets” (Itami, 1987) and “dynamic capabilitiese€éte and Pisano, 1994; Teece et al.,

% When questioned on the notion of alliance sucdess,out of seven executives emphasised the irapoet
of good commercial results as a measure of allianceess.
* For a revision of the resource-based perspedtamiure see, for instance, Teece et al. (1997).
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1997) refer in somewhat differing ways to intangjldnowledge-based resources, a subset
of the resource-based theory literature (Soo et18199: 2), that constitute important

sources of the firm’s competitive advantage.

Self-sufficiency is becoming increasingly difficuft a rapidly changing environment and
not many firms can go it alone (Hamel et al., 19Bt%kpen, 1996). To compete in a
dynamic environment where time-to-market is critevad the rate of technological change
is rapid, firms need a fast and effective way ajuagng knowledge and skills to renew
their competencies. Even in less dynamic envirorgerrmally firms do not possess all
the information and knowledge needed to innovatethkir study on the dimensions of
complexity, von Tunzelmann and Wang (1997) noteé tGB@amplexity now appears to be

occurring with increasing frequency as an enviromiae contingency, and affecting

supposedly ‘low-tech’ industries as much as ‘higbit”; therefore, the technologies may
have to be partly acquired elsewhere. SMEs tendaie additional difficulties to cope

with technological development because they oftack Isuitably qualified technical

specialists and are often unable to support a foR&D effort on an appreciable scale
(Rothwell, 1991: 97). Whether in a fast-changingibass environment or not, cooperation
can be an effective mechanism for the acquisiticknowledge and skills, with advantages

over alternative strategies.

According to Ciborra (1991: 51), alliances “allownis to implement strategies for
organisational learning and innovation more effeyi.” They provide firms with a unique
opportunity to leverage their strengths with thdphef partners (Inkpen, 1996: 123).
Alliances are considered a mechanism to facilitéetransfer of knowledge, enhance the
firm’s learning capabilities and to deal more efifesly with technological and market
uncertainty (Hagedoorn et al., 2000: 572-3). Alties may be an avenue for learning and
internalising new skills, in particular those whiafe tacit, collective and embedded (Doz
and Hamel, 1998: 5).

The difficulties associated with the transfer obwihedge, especially tacit knowledge, drive
firms to seek alliances. Because tacit knowledgeenshedded in the organisation’s
practices and routines, it is difficult for firme tearn and absorb such skills from their

partners without close contact, in a master-apmemelationship (Badaracco, 1991; Doz
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and Hamel, 1998). Close inter-partner collaboratcam thus help firms absorb and
internalise the tacit knowledge and skills possg$setheir partners, but “close interaction
with another firm on a day-to-day basis is not gureement to learn explicit knowledge”

(Lei, 1997: 215). This has implications in termstbé design and implementation of
alliances; the alliance design and type of intévadbetween the partners are indications of
the type of knowledge most likely to be transferifédr instance, Mowery et al. (1996: 87-
9) found that joint ventures are more effective digts for the transfer of complex

capabilities than contract-based alliances suditerssing agreements.

The fact that new knowledge is the product andgibe of alliances (Ciborra, 1991: 59),
namely in the context of R&D alliances, and thdtadmwrations exist to transfer knowledge
(Dodgson, 1992b: 238) turns organisational learfirigto a critical factor of success.
Learning is not an automatic process and involvesulastantial effort. It requires a
proactive attitude of firms to learn and the apiltb understand and internalise the
knowledge and skills acquired from partners. Howgue suggest that incremental
learning should always lead to incremental perferceamprovements is misleading, argue
Inkpen and Crossan (1995: 603). Hamel (1991) exahithe process of inter-partner
learning within alliances and found three broadcedainants of learning outcomes: intent,
transparency and receptivity.Intent refers to a firm’s initial propensity to view
collaboration as an opportunity to leatrgnsparencyto the ‘knowability’ or openness of
each partner, and thus the potential for learnamgireceptivityto a partner’s capacity for
learning, or ‘absorptiveness™ (Hamel, 1991: 89-9@hile intent establishes the desire to

learn and transparency the opportunity, receptoetermines the capacity to learn.

The firm’s absorptive capacity (Cohen and Levinti&90) is an important determinant of
learning, perhaps the most important. It refertheoability of firms to identify, assimilate
and exploit external knowledge, which in this camteefers to knowledge from alliance

partners. This ability is largely a function of tleeel of prior related knowledge (i.e. path-

%2 This conclusion is in line with the conclusionsdvis (1977), Killing (1983), Henart (1988) and d(n
(1988a).

% Organisational learning can be described as “dngs\irms build, supplement and organize knowleafo
routines around their activities and within theiltares, and adopt and develop organizationalieffiy by
improving the use of the broad skills of their wiorices” (Dodgson, 1993a: 377). Dodgson also digsitse
processes of learning and the ways in which thargsgtional learning may be facilitated and impeded
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dependent) and is a critical component of innoeatbapabilities. The organisation’s
absorptive capacity depends on the absorptive tagsaof its individual members and the
internal structure of communication to dissemindte knowledge across the firm. Two
empirical studies confirmed the Cohen and Levintdedertion that the firm’s ability to
absorb new knowledge from alliance partners is-gagpendent. Mowery et al. (1996: 89)
found that experience in related technological @resa an important determinant of
absorptive capacity. Soo et al.’s (1999: 26) reswdtiggest that individual level of
absorptive capacity has significant influence onthbanformation and know-how
acquisition, and organisation-level absorptive c#pahas a significant impact on

information (but not know-how) acquisition.

The difficulties of small firms to learn from paeirs in the context of an R&D alliance can
be quite substantial. Although SMEs have efficiantl informal internal communication
networks, essential for the dissemination of knolgéeacross the firm, they often lack the
time and resources to identify and use externatcesuof scientific and technological
expertise and often lack suitable R&D resourcescéoduct formal R&D in-house
(Rothwell, 1991; Rothwell and Dodgson, 1991). Isitlistudy of the U.K motor industry,
Beecham and Cordey-Hayes (1998: 193) note that simas (fewer than 100 employees)
continue to have difficulty in “assimilating and aqgding new technologies through
customer-supplier partnership arrangements.” la Viith the arguments above, the ability
of SMEs to absorb knowledge and skills from allepartners tends to decrease when the
R&D projects are less related to the firm’s corévates. Desire and opportunity to learn

from partners can be impeded by the capacity tsodo

To understand better the impact of alliances an performance, it is important to include
the organisational learning dimension in the anslyEhe acquisition of knowledge and
skills through alliances may not be totally or indiaely captured by the performance
indicators, but they are an important componeninobvative activities. Examining the

extent to which firms learn from alliances can égarded as a different way of interpreting
performance, and surely complements the informatiotained through the performance

indicators.
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2.6 PERFORMANCE OF ALLIANCES VERSUS OTHER STRATEGIES

The question of comparing performance of allianegh the performance of its possible
alternatives is of relevance given the unusual afsalliances for competitive purposes,
suggesting that firms might get more net benefiteugh cooperation. Alliances are not
just a high technology industries phenomenon anser(ibthey ever were) and their use is
spreading across low technological and serviceose@s well (Gugler, 1992; Doz and
Hamel, 1998). Furthermore, governments have hadctiwe role in promoting interfirm

relationships, which is an important indication afperceived competitive advantage of
cooperation, at both the macro and the micro lewelthe context of this thesis, it is worth
understanding whether the SMEs had an alternatredlable to carry out the research

project and, if so, what were the advantages @rales.

In principle, the choice for an alliance insteadofalternative strategy, such as go-it-alone,
merger, acquisition or licensirigshould be based on a net-benefit comparative sisaly
each alternative. In practice, the choice of a mjig&rategy is more complex than that
because the range of choices is not always availablfirms and the assessment of
alternative strategies is complex and costly. Eaththese strategies encompasses a
different set of advantages and disadvantagesntia&e it difficult to consider them as
perfect alternatives to cooperation. “Going it @aran be time consuming. Licensing is
only a short-term fix. Merger and acquisition ideof prohibited by antitrust laws or
barriers to foreign ownership” (Bleeke and Ern€g93a: 11). Actually, although all the
above strategies might be used to reach a spéahefit or objective, they may only be
considered partial substitutes to cooperation kmxaeach of them has necessarily
dissimilar implications in terms of human resourcas/estment, management skills,
flexibility, control, time and so forth. Of coursemall- and medium-sized firms face more

difficulties and, generally, do not have all th@ab alternatives available.

A few studies have touched on the question buttrang empirical evidence has been

produced so far. Previous studies normally tookeaegal approach and rarely was a

% Licensing agreements, especially one-way oneshirhig considered an alternative strategy to aaralé,
however, in some cases they are considered alfamd@ch is basically due to the problems of idgirtg
those licensing agreements that are merely mandesdctions.
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particular alliance structure and/or sector anaysegreater detail. It is beyond the scope
of this thesis to carry out any detailed analydighe matter, which is by the way an
excellent suggestion for another DPhil thesis. Ghly main arguments put forward by
researchers concerning the option to cooperatedadsof an independent strategy, likely
the most meaningful issue for this research, aesgmted hefeé Porter and Fuller (1986:
329) argue that “coalitions are a more rapid meahsrepositioning than internal
development.” Harrigan (1986) observed that joentures allow partners to make smaller
investments in risky projects than they would othiee do to tackle them on their own.
Thus, partners share the risk and the return oesinvent but the net effect of the risk-

return trade-off make JV partners better off tHfahey have to go it alone.

One of the questions that guided Human and Pro\&8%7) study was whether outcomes
for firms in SME networks differ from outcomes fiarms that are not network members
(i.e., market-based firms). They were not able doueately determine whether financial
performance was stronger for network or non-netwionks, but they were told that market
firms achieved financial performance through inae®nt and competitive activities. They
concluded, “Overall [...] network membership prcaaddan external structure beyond
market mechanisms through which network firms gateel new interorganizational
exchanges, expanded organizational legitimacy,aacdssed organizational resources” (p.
387).

Schmitz (1998) investigated a footwear industnstgduin the period 1992-97 and reported
a positive relationship between changes in perfaceaand changes in cooperation. He
stresses that “firms which have stepped up co-tiparhave improved their performance
more than those which have not” (p. 21). Singh Bhtthell (1996) and Singh (1997)
examined the U.S. hospital software systems ingusttween 1961-91 and found that
business survival is positively correlated with lgbbration, and collaborative firms
outperform those that take an independent apprddcha general empirical outcome,
businesses with collaborative agreements will temdutperform businesses that take

independent approaches in complex business sitigatiomanagers are at least intendedly

% For information on alliances versus mergers argliaitions see, for instance, Porter and Fullei86)9
Doz (1988), Abravanel and Ernst (1993), Bleeke Bnast (1993b), Hagedoorn and Schakenraad (1994),
Gomes-Casseres (1996), Doz and Hamel (1998). lan@ds versus licensing see, for instance, Mowery
(1989).
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rational in their approach to interfirm relationssii (Singh and Mitchell, 1996: 101).

In line with the advantages of alliances in acagrknowledge and skills from partners
explained above, when the cooperative project wesltechnological- or knowledge-
related objectives, the option to cooperate seembet a good strategy. According to
Brockhoff and Teichert (1995), “firms which takerpan R&D cooperation seem to be
more successful than firms that do not take paruch cooperations.” Link and Bauer
(1989¥° demonstrated that the return on R&D investmentd.&. manufacturing firms was
higher in cooperating firms than in those firmstthial not cooperate; firms cooperating in
research enjoy greater R&D efficiencies than thtbsé do not. The findings in Hagedoorn
and Schakenraad (1994: 300-1), who analysed theelabon between corporate
performance and strategic technology partnerirgg, (@xternal linkages of firms), indicate
that “companies attracting technology through tlafliances and companies concentrating
on R&D cooperation have significant[ly] higher rataf profit.” Doz and Hamel (1998: 52)
point out that an alliance is a better and fasterraative to win the race to learn, because
internal development is often slow and uncertaind AMowery (1989: 23) affirms that
collaborations “allow established firms a more dapnd less costly means than internal

development to gain access to new technologiesatkatot easily licensed.”

Unlike these optimistic views of alliances, Kotahed Swan (1995) studied product
innovativeness within the context of cooperativategies and, according to their findings,
“there appears to be a disadvantage to cooperatitig other firms in developing and

introducing more innovative new products. [...] \@&not rule out the possibility that poor
performance can cause firms to seek additional @@ijpn with competitors.” They could

not find support to validate the hypothesis thatdpicts of cooperating firms tend to be
more innovative than products of a single firm. yiaeknowledged some possible bias of

their results due to limitations of the study, tgbu

Comparative empirical research fully demonstratjog not) the relative advantages of
alliances over alternative strategies does noteyedt. Despite some studies recognising

weaknesses on the evidence provided, the messamgmrapto be that alliances have

% Quoted in Watkins (1991: 89) and Brockhoff andcFert (1995: 112).
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advantages in many situations, but cannot be cerexsida universally better option.
Comparisons in absolute terms are virtually imgassiAccording to Chowdhury (1992), a
given strategy is not better than another in arplabs sense, but it is only relatively
superior (or inferior) to others in specific circst@ances. In the context of government-
sponsored alliances, it is important to understhedextent to which an alliance is a better

option because of government intervention.

2.7 CONCLUSION

This chapter is concerned with the theoretical gemknd for the rest of the investigation.
It analyses the major conceptual issues relevanthis thesis and contextualises the
government-sponsored R&D alliances. A common featarall the concepts is the lack of
consensus among scholars regarding their definiind boundaries. The concept of
interfirm alliance has been evolving to describe iticreasing diversity and complexity of
alliance forms, but the problems concerning itsratauies and wording still remain. There
appears to be no doubt, though, that an R&D aliascone of many alliance types, one

which involves R&D activities or the transferenddexhnology between alliance partners.

It is difficult to find a single definition for akhnce success because of the large spectrum of
alliance types, the multiplicity of purposes andedsity of results. Ultimately, the notion

of alliance success must reflect the individuakpective of alliance partners, irrespective
of the common achievements. Concerning the notiarganisational performance, there

IS no unique set of indicators or “best way” to sw@a it. The notion of organisational
performance is, thus, based on individual prefezsraf those involved in measuring it. In
any case, traditional financial indicators seem loger to suffice because they are
essentially good at measuring past performance rdiber poor at assessing the firm’'s

future competitive stance.

The chapter discusses several different ways dfysing performance in the context of
alliances. One approach has to do with the assessvhealliance performance. This has
been of concern of researchers for a long time,ehathe performance of joint ventures.
Earlier empirical studies used an array of measuagging from perceptual measures (i.e.,

partners’ own assessment) to financial indicat&tach measure captures partially the
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phenomenon, and not all measures are adequateasureehe performance of all alliance
types. A multidimensional approach is likely to &enore effective way of assessing the
performance of alliances. A second perspective rialyae performance consists in
assessing the impact of alliances on firm perfogeaand, again, a range of perspectives
and performance indicators have been used to d&@me studies analysed the stock-
market reaction to the alliance formation annourer@s) other studies examined the
importance of alliances to firm survival. Anotheogp of studies looked at the relationship
between alliance intensity and firm performancenmailly using statistical methods to find
associations between the two, but with relativecess given the difficulty in proving the
cause-effect link. Yet another group of studiesr@rad the alliance outcomes and impact
on firm performance using direct interviews or dim®aires. This approach overcomes
the causality issue but cannot avoid the problemsudfjectivity because it is based

essentially on perceptual measures.

Performance can also be interpreted from the viewpaf organisational learning and
competence-building. An alliance is an appropriatechanism for the acquisition of
knowledge and skills from partners, especiallyttiobowledge, but the learning process is
far from automatic, requiring effort and ability ffims to recognise, assimilate and exploit
the new knowledge. Because the performance inaggatay not capture in full what firms
have learned from alliances, analysing organisatitgarning is likely to complement the
understanding of the impact of alliances on firmrfgrenance. Yet another way of
analysing performance is to assess the performarcalliances against alternative
strategies (i.e., go-it-alone, merger, acquisitoa licensing). These alternative strategies
are not perfect substitutes for each other andathatf them are always available to target
particular objectives. Further, there is no absolatdvantage of one strategy over the

others; each strategy is only relatively advantagexver the others.

The next chapter addresses specific theoreticaésseelated to the type of alliances under

analysis and the context in which they took place.

59



3 R&D ALLIANCES - EMPIRICAL BACKGROUND

3.1 INTRODUCTION

Unlike the previous chapter, which focused extezlgivon the question of performance
assessment, this chapter overviews some relevaemaiming at locating the CRAFT
alliances examined below and characterising théegbnn which they took place. This
will help towards a better understanding of thenfation of CRAFT alliances and the
interpretation of later results. The upward trendhe formation of R&D alliances is an
environmental pressure for SMEs to seek externaioaships, for instance, in the context
of government-sponsored schemes. Governments peoowlaborative research for a
number of reasons, such as correcting market é&sjurspeeding-up technological
innovations and transferring technology. The Parésg industrial structure surely needs
and welcomes initiatives aimed at increasing it®ouative potential, but this also raises
the question of the extent to which the abilitySMEs to participate in R&D alliances and
absorb knowledge from partners is affected by thkmtively low performance of

Portuguese industry.

The chapter structure is as follows. First, it Is@ the trends in the formation of R&D
alliances, the existing databases on alliances thadparticipation of SMEs in R&D

alliances. Then, a general picture of the Portuguresustrial structure and its performance
is provided. In sections 3.3 and 3.4, the chaptidresses the rationale behind the
government’s policy towards cooperation and giveswerview of EU RTD (research and
technological development) policy, emphasising rthle of the Framework Programmes

and the Structural Funds. Some concluding remdds® ¢he chapter.
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3.2 TRENDS IN R&D ALLIANCES

There is a general perception and acceptance iitensture that the formation of alliances
since the early 1980s has registered an upward.tiidns holds for alliances in general and
for R&D alliances in particular, both governmentspored and market-driven alliances.
So far, no study has convincingly refuted it asrwst However, von Tunzelmann (1995:
268-9) believes that the networks might be a strugg device to cope with the current
period of “fast history” in technology that in dusourse will abate. The alliance
phenomenon gained enormous visibility over the thast decades in part due to its extent
and pervasiveness across different sectors; hovileeer is no comprehensive database on
alliances, capturing the phenomenon in its muttipfiof alliance types, range of sectors
and the different types of partners involved. Téeklof a general consensus regarding the
conceptual issues, as we have seen in the precimyster, the complexity involved in
systematically collecting the data, and the religbof the information sources are some
very important obstacles in the way of researctemiild reliable databases. According to
Doz and Hamel (1998: 285), “statistics on strataji@nces are notoriously unreliable,
since definition and reporting vary across indestiand data bases.” Leveque et al. (1996:

199) stress emphatically that there is an “unsumtaile bias implicit in databases.”

Despite all the problems, some databases on atéado exist even if they are partial,

unbalanced (large firm alliances tend to have higigbility) and biased according to the

definitions and processes of collecting the daedu3hat helped Hagedoorn (1995: 207)

to recognise that “the study of strategic technplggrtnering is to a large extent

concentrated in so-called high-tech industriesooe ¢cechnologies.” At least three different

approaches have been taken in building databagsesh wlbeit different in purpose, do

share certain characteristics.

i) One approach, that may be called “project-spedétabases”, consists of building a
database for a specific research project with tention to develop it once the project
is finished (e.g. Ghemawat et al., 1986; Harrid&86, 1988).

i) Other databases, “generalist databases”, havematan about different types of
alliances (e.g. R&D, production, marketing) andteec(e.g. the INSEAD database,
see for instance European Commission (1995)). mogaan Commission (1995: 38)

one can read, “alliances continue to grow rapidlthie world economy as a major tool
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of strategic management for companies in almoshdilstries and most major trading
blocs.”

lii) A third approach consists of building “thematic atsises”. The ITSA database,
“which records publicly announced interfirm alli@scin IT worldwide” (Vonortas and
Safioleas, 1997: 658), is an example. The autlegsrted an increase in the number of
alliance records throughout the examined perioB41®4), with the exception of
1990-91. They observed a “rapidly increasing patealbances with developing
country firm participation [that] is very much dedid by alliances with explicit
technological content” (Vonortas and Safioleas, 719%61). Another example is the
MERIT-CATI database, which collects information amer-firm agreements “that
contain some arrangements for transferring teclyyotw joint research” (Hagedoorn,
1995: 228). According to Vonortas and Safiole®@9{t 657), “the only large database
of publicly announced interfirm alliances that hasen extensively explored for

economic policy research is CATL.”

Hagedoorn et al. (2000) identify three major dasekarelated to research partnerships:
MERIT-CATI, CORE and NCRA-RJV databases. ConcertimgMERIT-CATI database,
they note that “the number of new partnershipsupetinnually gradually increased from
about 30-40 in the early 1970s to 100-200 in the 1®70s. The 1980s marked a period of
a further rapid increase. Starting from around @é0year, the number of new partnerships
announced every year reached around 600 or maneitathe 1980s and 1990s” (p. 577).
Concerning the CORE and NCRA-RJV databases, thgy‘ge significant increases in
registrations during 1985-1995 have been followgdldécreases in the last 3 years, which
have been particularly steep in 1997 and 1998.r&hsons for this change are not clearly
understood” (pp. 577-8). According to OECD (1998:7), the number of national and
international technological alliances did not chesggnificantly between 1988 and 1990,
but rose rapidly during the period 1994-96 in tlo@es (United States, European Union,
Japan).

The CORDIS databa3e contains a repository of information (e.g. allianpartners,

objectives, duration) on the EU-sponsored coopergtrojects, per project and covering

37 http:/www.cordis.lu

62



the range of cooperative programmes, but it isstrofctured in a way to provide data for

statistical analysis.

3.3 SMEs AND R&D ALLIANCES

The presence of SMEs in R&D alliances has long efarred in the literature. However,
it has traditionally given higher visibility to Ige firm alliances, in most cases disclosing
information on the SMES’ cooperation activity inetltontext of their involvement in
asymmetrical alliances. This is especially truéhm case of hi-tech SMEs. Even so, Gugler
and Dunning (1993: 128) affirmed that “smaller camigs are becoming more involved in
strategic alliances, particularly with their largarstomers. [...] Asymmetrical agreements
between large and small enterprises are growinge mapidly than those between large
firms.” Past and current government-sponsored looitaive research programmes have
created better conditions for the participation aothigher number of SMEs in R&D
alliances, virtually from every sector. Over 60% SWEs participating in the European
Union’s Fourth Framework Programme had never ppdied before in regional, national

or multinational RTD co-operation programnis.

There are not many studies specifically reportinglee rate of SMEs patrticipation in R&D
alliances. Agreements between small firms tendtoadie publicised and, therefore, they
tend not to be included in databases on R&D alkantt is also likely that many of them
are informal and it may even happen that the R&E@ments are not considered as such
by SMEs because most of them do not perform foR&D. Of the studies on technology
alliances, the majority of them tend to featuregéafirm collaboration rather than that
undertaken by small and medium-sized enterprisesh(#ll and Dodgson, 1991: 125).
One of the pioneering studies conducted on “inneggatfirms from all sectors of
manufacturing in the UK registered a “consideraloleovation-related linkage activity
amongst small and medium-sized firms. [...] A digant number of firms do engage in
collaborative R&D ventures, in the same way asddngns” (Beesley and Rothwell, 1987:

10)*. 26% of the sampled firms were engaged in sona fifrcollaborative R&D venture

% http://europa.eu.int/comm/research/faq.html#tdréd

% The study was then published as Beesley, M. anBdghwell (1987), Small firm linkages in the United
Kingdom, in Rothwell, R. and J. Bessant (eds) (198npovation, adaptation and growttAmsterdam:
Elsevier.
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and about 56% of them took place with firms empigyiess than 200 employees. More
than half of the firms who participated in the Baargorojects were SMEs with fewer than
500 employees and about 30% of the participantsfimd fewer than 100 employees
(Mothe and Quelin, 1999: 35). One in six French SM#th research capabilities was

involved in EC research programmes (Larédo, 1998: 3

Figure 3.1 Cooperation between business and the public sét894-96)
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Ireland
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Percentage
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Note: (*) 1995-97 instead of 1994-96.
Source: OECD Secretariat (1999a: 136, based on data Tralbte 4.5.1.).

In their innovation surveys, some OECD countrieslude a question on firms with
cooperation arrangements for innovation with ursitess or government. Figure 3.1 shows

the percentage of firms who engaged in cooperatot®vities with the public sector. As

64



expected, in all the countries, smaller firms (fedtan 50 employees) have less propensity
for engaging in cooperative activities with the jwbsector than larger ones. Such
agreements for innovation are more common for |dirges than for small ones (OECD
Secretariat, 1999a: 42).

It is difficult to confirm whether the general teknn the formation of R&D alliances
reported in the previous section holds for smaith§, in particular non-high-tech SMEs
and firms with little research resources. The imfation sources are rather scarce and
incomplete. The EU-sponsored R&D programmes apfeele creating incentives for an
increasing number of SMEs to establish joint R&Djects, but the percentage of SMEs

who enter new partnerships outside the EU-sponsmieeimes is still unclear.

3.4 PORTUGUESE INDUSTRIAL STRUCTURE AND PERFORMANCE

This section makes a diagnosis, necessarily incetepbf some aspects of the Portuguese
industrial structuré® which are of relevance to understand the rolénefRortuguese firms
in the context of CRAFT alliances. In short, Podig a small open economy with a high
proportion of small firms, a productive structurencentrated in traditional sectors, and
heavily dependent on external sources of technolblgg examiners’ report in the OECD’s
1993 review of Portuguese science and technologigyp(OECD, 1993: 101) identifies
some of the “most significant structural and cuwdtuproblems”. These include: lack of
R&D capacity in manufacturing industry in termshaith expenditure and skilled personnel
- perhaps the single most important barrier tochrtelogically dynamic and competitive
industry; lack of direct government support for ibagre-competitive industrial R&D;
industrial structures characterised by a large reimdd SMEs and bias towards low-
technology production in traditional sectors. Carat al.’s (1993) conclusions on the

weaknesses of the Portuguese S&T system pointiitasistructural problems.

Portuguese industry is composed mainly of small aeq/ small firms. According to
OECD (2000: 169), “small firms (fewer than 50 enygles) accounted for 95% of
manufacturing firms in Portugal in 1995 and SMEsw@r than 200 employees) accounted

0 See, for instance, Assis (1996: Ch. 5) and Hid4lg97) for a more detailed analysis of the Porbsgu
scientific and technological (S&T) system.
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for 99%. Small firms represented 43% of employmeghitle SMEs represented 70%. In
terms of value added, the contribution of SMEs @PGwvas 47% (25% by small firms).
And small firms generated 29% of turnover while S\Mienerated 53%.” Only 0.12% of
all firms have more than 250 employees, represgratbout 20% of employment. Besides
the small size, “a low technological-intensity plefdominates the production sector”
(Caraca et al., 1993: 8), because most firms aneerdrated in traditional and generally
low technology sectors (OECD, 1993: 125). Hidal§y@9(7) provides a general description

of the sectoral specialisation of the Portuguedastry.

“Traditionally within the productive sector, it wabke textile sector which showed more
important rates of activity. [...] Portuguese comipa are also strong in those sectors of
production where they have been able to establiginselves: paper, plastic, chemical,
shipbuilding etc. Proven political stability, accoamied by low labour costs compared to
those of their EU partners, have led to the esthlyient of companies with high technological
content in the country, especially in the motort@ed...] Perhaps the most outstanding single
fact is that an important productive sector doee@d exist, but lacks a sufficient technology
level.” (Hidalgo, 1997: 137)

“A further weakness is technological dependenceEQD, 1991). The Portuguese
production sector depends heavily on technologynfiabroad in comparison with the
limited levels of domestic research (Hidalgo, 19943). While it is entirely rational for
Portugal, as a small and relatively less advanceohtcy, to devote a limited amount of
resources to R&D activities, it is the small shapent by its enterprises which is of
concern (OECD, 1991). Traditionally, the Portugufsses do not spend large amounts of
resources on R&D activities, which is to a largeeex the consequence of a productive
structure mainly characterised by very small firni8gure 3.2 compares the R&D
expenditures as a percentage of GDP for the Eundga&n countries. “In most countries,
the BES [business enterprise sector] accountholargest share of R&D expenditure (as
a % GDP), [...] in Greece and Portugal, the largbstre of their respective total R&D
expenditure is accounted by the HES [higher edoisatéctor]” (Eurostat, 1999: 26-7).
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Figure 3.2 R&D expenditure as a % of GDP by institutional sest- 1997
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Source: Eurostat (1999: 86 (Table 14), 98 (Table 18), (M#&ble 22)).

Laranja and Fontes (1998: 1025-6) note that thgelaorporations operating in Portugal in
technologically intensive sectors are essentiallywe kinds: (a) “Subsidiaries of large
multinationals, [...] which link directly to theirome base for technology and development
activities; and (b) large indigenous companies,cWwhely on foreign technology suppliers
for their technological needs.” In their study caripg Portuguese, French and English
firms, Birchall et al. (1996: 296) affirm that tR®rtuguese firms “are less likely to report a
strong input from their own R&D activity and in c@guence appear more reliant on
outside sources for product/service innovation. @ettors, formal linkages and informal
networking, trade sources and equipment vendor airemore importance to the
Portuguese.” Unsurprisingly, the authors found thatPortuguese executives reported that
they spend a lower proportion of their turnover R&D than their French and British

counterparts.
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One of the consequences of being technologicalpedgent is that “Portugal exports
mainly low-technology goods and imports a largeunad of high-technology goods”
(OECD, 1993: 125). Table 3.1 gives information dre tPortugal’'s relative export
specialisation by type of industry. The data iltast what is said above and even show a
reinforcement of the export specialisation in l@gknology industries in the period 1980-
1992. Table 3.2 below shows a negative technol@lgnice of payments, where the total
receipts cover just 34% of the payments, furtherfioming the technological dependency

of the Portuguese productive sector.

Table 3.1 Relative export specialisation by type of indu¢®¥CD average = 100)

High-technology | Medium-technology| Low-technology
industries industries industries
1980 1992 1980 1992 1980 1992
Portugal 58 48 37 40 196 227

Note: See OECD (1995: 30) for information on the clissiion of the manufacturing industries.
Source: OECD (1995: 34).

Table 3.2 Technology balance of payments (as a percentaGdé)

Receipts Payments BalanceReceipts/Paymen
ratio (%)
Portugal (1997) 0.22 0.60 -0.39 34
European Union (1996) 0.35 0.49 -0.13 72
Total OECD (1996) 0.32 0.25 0.07 128

Source: OECD (1995: 34, extract from Table 11.5.1).

The Portuguese “characteristic” firm is, thus, aMESwhich invests very little in R&D,
depends largely on technology from outside, andt iiiady belongs to a traditional sector.
This implies that Portuguese firms might benefibgantially from participation in joint
research projects such as CRAFT by acquiring kndgée skills and competencies from
partners. But the structural weaknesses of thaufeese industry also act as an important
obstacle for the ability of SMEs to set up and ipgrate in R&D projects and, perhaps

more important, recognise and assimilate new kndgde
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3.5 GOVERNMENT POLICY

3.5.1 The rationale for government-sponsored alliances

Governments, especially of the OECD countries, latwely promoted and supported the
formation of partnerships between firms and alswolving other bodies such as
universities and research institutes. The CRAFTO4198) programme is an illustrative
example of that policy at the European Union le¥k-competitive R&D has been one
important area for the collaborative policy, butlaimoration is being encouraged much
more widely. There appears to be no doubt abouintieeest and effort of governments in
stimulating collaboration, it is important, howeyty understand the rationale behind that
public policy. An overview of the underlying factofound in the literature is presented
below without any pretension of an in-depth distrssf the arguments put forward or the
assessment of the results, since these would genbeyre scope of this the&isOf the
following six interrelated factors, the first twoeaof a general nature, the others are more

focused on the case of research partnerships.

Thus, governments encourage interfirm collaboragiomng at:

Stimulating competitiveness at the firm and natideeels Collaboration among SMESs is

an emerging approach to industrial competitiveraass an effort to stimulate industrial
modernisation (Rosenfeld, 1996). The objectivethefpartnership programmes in Europe
“include reinforcing the competitiveness of EU isthy (especially SMEs) with benefits
for the economy, and promoting employment and expatential” (Fukasaku, 1999: 110).
In Australia, the cooperative programmes “have edarhthe idea that firms exchange
information and capabilities as well as goods aadrises - so that cooperation can
enhance firm competitiveness” (BIE, 1995: 2). Toy@ti al. (1999: 132) “public funding
support for ATPs [Advanced Technology Programmes Ioe justified on the grounds of
[...] enhancing international competitiveness,ha face of perceived weaknesses relative
to trading partners.” Gugler and Dunning (1993: )1B6te that, viewed from a national

perspective, “R&D collaboration may [...] inducegher productivity, avoid a duplication

L See, for instance, Peterson and Sharp (1998)detailed and critical view on the EU technologyi@o
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of research investment, reduce structural overégpand improve the competitiveness of

their national champions.”

Stimulating local and regional integratiofihis is clearly visible in the case of the

European Union’s collaboration policy, which enames “firms to think in European
terms, to work with firms beyond their national #ers as a matter of routine, and to seek
new market opportunities beyond their traditioname markets” (Peterson and Sharp,
1998: 215). And Fukasaku (1999:110) notes thattfygaships programmes in Europe have
largely been aimed at enhancing European integrabip involving enterprises and
research bodies from different countries in joimjgects.” Chesnais (1988: 106) stresses
that the aim and result of programmes organisetheiasis of a large number of projects,
co-ordinated between participants of different sjzeechnological strengths and legal
status, “will necessarily be mainly that of stintulg the creation of interfirm and inter-
organizational linkages for R&D and technologicaikdges in a context where such
linkages do not exist or [exist] only to a limitezktent.” The European framework
programmes “carry out an important task of interiierial cohesion” (Hidalgo, 1997:
145).

Correcting market failures in R&OPublic funding support for R&D partnerships aitas

correct the market failures which results in unideestment in R&D by firms (e.g.
Jacquemin, 1988; Macdonald, 1992; Guy et al., 198%, 1999; Scott, 1999, Hagedoorn
et al., 2000). According to Scott (1999: 71), thare two broad and interrelated sources of
market failures that cause under-investment in neldgy and innovation. One is
“appropriability difficulties” - private firms tymally do not appropriate all the social
returns from their innovative investments. R&D cemgiion between firms partially
overcomes the appropriability problem by loweringe tcost of the innovation to
participating firms and making the results avadahy the entire group (Watkins, 1991
89). The other is “risk and uncertainty” - reluatarof firms to invest in costly and risky
projects that can drive them to bankruptcy if urmsssful. R&D alliances are rarely
initiated to restrict competition and, since itusually hard to make profits from basic
research, private and public collaboration in basgearch may promote innovation that
otherwise would not be developed (Gugler and Dunni®93: 156). Peterson and Sharp

(1998: 46) are more emphatic on this point sayitigg market [...] will not provide basic
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research. Unless the state steps in and suppdttwill not be undertaken.”

Although market failures generally occur at the-poenpetitive stage of technology, where
the public funding can be justified, Scott (1999) @iscusses a rather “aggressive view”.
Scott argues that public funding can be more ingmirand feasible “to correct market

problems that extend beyond the basic and genedaéthe research spectrum and into
the development and commercialisation of innovatidtiThere is therefore an argument
for tailoring government support, such as inform@atprovision or financing, according to

whether the failure lies in the pre-competitivegstar closer to market” (Cervantes, 1999:
9).

Speeding up technological innovatio@overnment-sponsored technological collaboration

aims to speed up technological innovation and as®einternational competitiveness
(Hagedoorn et al., 2000: 583). It is a way of inyimg the efficiency of the innovative base
of the economy (OECD Secretariat, 1999b: 43). “Mifa@n motivation for the introduction

of ESPRIT and the other schemes that became thmelMrark Programmes was
competitiveness. European companies [...] wer@dpsiarket share to their American and
Japanese counterparts because they were fallingdbehboth the production and use of

new technologies” (Peterson and Sharp, 1998: 211).

Increasing technological information exchang®ne of the assumptions concerning the

promotion of collaboration is that it is primarily mechanism for technology sharing”
(Dodgson, 1992b: 466). R&D cooperation stimulatee txchange of information,
scientific and technological knowledge betweenphbblic and private sector (e.g. Tijssen
and Korevaar, 1997; Hagedoorn et al., 2000). Gugle(1999: 132) note that public
funding for advanced technology programmes carusigfipd on the grounds of “systemic
failure, where the structure of the overall R&Dtsys may be such that bottlenecks exist
in relationships between the various actors, leathnfor example, poor information flows
and unnecessary constraints to the sharing of kmow-and expertise.” According to the
OECD secretariat (1999h: 43), “today, most poligkers subscribe to the view that such
collaborations [between universities and the pewsctor] increase the distributive power
of innovation systems by allowing the smoother daster flow of knowledge from

universities to the final users of this knowledgwivate sector enterprises.”
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Improving the efficiency of public support for R&[According to Cervantes (1999: 9), the

government’s support for partnerships in the cantéxnnovation and technology helps
“improve the ‘efficiency’ of public R&D support bgliminating overlapping investments,
reducing the time horizons for R&D and stimulatiadditional spillovers from public

research.” Public funding for R&D collaboration mayoid a duplication of research
investment (Gugler and Dunning, 1993) and it isay wf co-ordinating and concentrating

collaborative R&D efforts (Tijssen and Korevaar9791278).

3.5.2 Basis for public policy towards inter-firm cooperation

As we have seen, there are a number of importasores supporting government policy
towards cooperation. The potential benefits arerranas for both the firms and the
economy as a whole. But, to what extent are sudbip® based on actual benefits rather
than perceived benefits? How effective have suditipe been? Since the government
support for collaboration normally takes the forrh fmancial incentives, it raises a
guestion about the motives for private firm papation. That is “whether firms participate
to improve technological capacities or to benebinf public subsidies” (Dodgson, 1992a:
466). These are examples of pertinent questionaliarh there are no appropriate answers
yet. Therefore, “it becomes imperative for policgkars to offer an economic rationale for

their support of public/private partnerships” (Ljir©99: 191).

The Bureau of Industry Economics in Australia stha “policy makers have identified
networking and similar activities as potentiallyefid, [however] their impacts on
performance and competitiveness are largely undeated” (BIE, 1995: 145). Cervantes
(1999: 20) points out that “partnerships policiad achemes should not be designed solely
on the notion that co-operation between industrg @uablic research is intrinsically
‘good’.” And Rosenfeld (1996: 247-8) notes thatthalugh there are a growing number of
local, regional, and state efforts to encourage auugtlerate inter-firm collaboration, there
have been few systematic studies of their impdotshe absence of hard data, policy

makers rely on claims of effects and outcomes bareghecdotal evidence”.

The U.S. Office of Technology Policy made an assess of public/private partnerships,
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pointing out their benefits for firms and the U&eomy?. Link (1999) concedes that the
report’'s findings should be given “some credibilitgnd perhaps even some
generalizability”, but also says the findings aegywgeneral and the recommendations non-
operational. The efforts should first be directeéderamining the question of “market
failure”, the main argument in favour of the pagation of governments in the innovation
process. Market failure must be the “cornerstorieiny evaluation, says Link (1999: 215).
Concerning the EU-sponsored cooperative researocgrgnmes, “the evaluations and
studies have added fairly little to the generalcdssion on the contribution of the
programmes to furthering the competitiveness of ogean industries, their prime
objective” (Luukkonen, 1998: 599). On the one handst of the evaluations and studies
have been commissioned by the authorities resplengibthe R&D policies, either at the
European or national level. That discourages et@alsdrom voicing strong criticisms. On
the other hand, the evaluations are based on emsgtt background information and
many studies have weaknesses in their data colfeptiocess. The fact that most studies
and evaluations were carried out at a micro lepebjécts, research teams, firms) is
inadequate to understand the role of the programimeslvancing competitiveness in

European industry in general (Luukkonen, 1998).

Although there are many and diverse reasons bethieadgovernment policies towards
cooperation, there is insufficient empirical evideron the impacts of such policies, in
particular at the firm level. It is largely unknowvhat is the impact of the EU-sponsored

collaborative programme on the performance of SMEs.

3.6 EUROPEAN UNION RTD POLICY

The Framework Programme (FP) is the basic, muhuah instrument of the European
Union for the RTD (research and technological dewedent) policy within the Union. The

Single European Act, signed in 1986 and ratified 987, provided the formal legal basis
for the EU RTD policy, legitimising it for the fitgime (Peterson and Sharp, 1998: 115).
Subsequently, the Maastricht Treaty, signed in 1§8%e further support to the role of EU

in regard to RTD policy and the competitivenessEafopean industry. It states in its

42 Office of Technology Policy (1996Effective partnering: a report to congress on fedetechnology
partnerships Washington, DC: US Department of Commerce.
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Article 130f: “The Community shall have the objeetiof strengthening the scientific and
technological bases of Community industry and ersging it to become more

competitive at international level...”

However, since the notion of competitiveness shdnddused in relation to firms rather
than to countri€s, and the Treaty of Rome forbids the promotionnafividual firms, the

Framework Programmes have therefore an “in-buitagi@x”: while they are expected to
promote competitiveness at a general level, they raot to promote particular firms
(Luukkonen, 1998: 601). In order to avoid that imsistency, the EU R&D support is
described as pre-competitive R&D (i.e. concernethvgeneric research for which no

immediate commercial application is expected).

The Maastricht Treaty also demands coordinatioowéen the Union’s and Member
States’ RTD policies. According to Article 130h,H& Community and the member States
shall coordinate their research and technologieaeibpment activities so as to ensure that
national and Community policy are mutually consistelt adds that the Community may
take any useful initiative to promote such coortdora Therefore, the Framework
Programmes (currently the Fifth - 1998-2002) ineluthie basic areas of high-priority
research grouped together in specific programmegyed to satisfy the individual and
collective needs of the Member States (Hidalgo,7)98he Framework Programmes,
which are approved unanimously by all Member Statkdine the main technological
objectives and the corresponding budget for eadherh. The FPs gave coherence to the
European Union’s RTD efforts (Peterson and She#p38)L

There are two main sources of funds for R&D. Ondhe hand, there are the FPs, which
are administered directly by the Commission andnraaterialised in RTD programmes.
The CRAFT (1994-98) is an RTD programme of the Houframework Programme
especially designed for SMEsAIl institutions of the Member States can papite, but
the Commission favours projects with participamts f the cohesion countries (Portugal,
Greece and Ireland). Although the EU spending o® Ra&s grown, the total amount is still

relatively small. Figures for 1994 indicate tha¢ tBU RTD spending as a percentage of

3 See, for instance, Metcalfe et al. (1992) and [SkB998) for a discussion on the issue of competiigss.
“4 See Chapter 4 for detailed information on the CRAFogramme.
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Member States’ total RTD spending (public and gayamounted to 1.7% and 3.8% if
considering only the Member States’ government dipgnon R&D (Peterson and Sharp,
1998: 11). These authors note that such “modessiide of all European spending on
research [...] cannot hope to make a large or euagible difference in terms of European
competitiveness or employment” (p. 22). In the samag, Pavitt (1998) says that such
small spending “will not have a significant ratedadirection of technical change in

Europe” (p. 564). Larger countries (Germany, UKarfee, Italy) tend to get a larger
percentage of FPs’ funds. Despite the relativelglbfigures, the rate of firm participation

in the EU research programmes makes the debatbeoEW research policy necessary
(Larédo, 1998: 591).

On the other hand, there are Structural Funds (S#Hsrh are “the principal means by
which the European Union delivers regional and o#mssistance” (OECD, 2000: 203).
These funds are mainly for the cohesion countiebuild technological capabilities in
order to reduce the existing technological gap betwthem and the other Member States.
Unlike the Framework Programmes, the recipient Meng@iate administers the Structural
Funds, which amounted to about 25% of the Fourthméwork Programme. Sharp

clarifies the difference between the two sourcesiods:

[...] “Structural Funds, which of course are usedcbnjunction with other national and
regional funds, play a much more important roldunding RTD in the cohesion countries
than the Framework Programme. [...] The aim ofStrectural Funds [...] is implicitly to build
up capabilities in terms of physical assets (irs tbase, laboratories and equipment) and
personnel (education and training). By contrast,Rramework Programme, with its emphasis
on collaboration, takes physical assets as givenskeks to add value by encouraging
researchers and laboratories to work jointly oreaesh projects. [...] While the Structural
Funds upgrade the physical infrastructure, the Eveonk Programme collaborations provide

opportunities for learning.” (Sharp, 1998: 581-2)

Of the numerous initiatives taken by Portugal véthuctural Funds, PED{Pis probably

the most ambitious scientific programme carriedsante Portugal’s incorporation into the

“S PEDIP Il (1994-1999) stands for “Strategic Progmes for the Promotion and Modernisation of
Portuguese Industry”.
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EU (Hidalgo, 1997: 129). This programme “aims t@rpote sustained growth in the
competitiveness of Portuguese industrial firmspfaecing their capacity to respond to
rapid technological and market changes and promakiair modernisation, diversification
and internationalisation” (OECD, 2000: 170).

Both the Framework Programmes and Structural Famesmportant for SMEs. Despite
the importance of SMEs in the context of the Euampendustry, until the Third
Framework Programme their participation in RTD pemgmes was difficult given the
programmes’ pre-competitive nature and the trammactosts associated with the
negotiation and implementation of cooperative prgje Since then, there has been an
increasing awareness of the important role of SMigs,only in the development of new
technologies but also, and even more cruciallysess of new technologies (Peterson and
Sharp, 1998: 151). Besides the “Multi-annual Progrees for SMESs”, aiming at
simplifying and harmonising procedures within thenidh, the later Framework
Programmes have included specific programmes ferpéticipation of SMEs in RTD
projects. The FP4 (1994-1998) included the programfiiechnology Stimulation
Measures” and the FP5 (1998-2002) includes thergnmgne “Promotion of innovation

and encouragement of SME participati6h”.

At the national level, Portugal’s main economic iges and programmes have
implications for SMEs. Included in these policy m@a@s and programmes are: “support
for increases in competitive capabilities; [...ppart for direct investment in distribution
and production; increased support for intangiblés, particular workforce skills,
management capability, R&D, innovation and the ifpabf sales and structures;
encouragement of co-operative efforts between campasupport for the modernisation
of SMEs in retail trade” (OECD, 2000: 169).

3.7 CONCLUSION

This chapter gives an overview of relevant issubgkvcharacterise the context in which

the CRAFT alliances took place. The existing dadabaon alliances have some structural

% See, for instance, the Internet site http://mwwdilu/fp5/home.html for more information.
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limitations and can only capture the phenomenortiglgr The available data seem,
nevertheless, to indicate that the number of R&Darades formed each year is still
increasing, however at a much slower pace thanwitaessed in the 1980s and early
1990s. The information about the number of SME®Ived in R&D alliances is scarce,
especially alliances involving non-high-tech firm# appears, however, that the
participation of SMEs in EU-sponsored collaborapregrammes is growing, which is a
consequence of the government stimulation of alkanbut it may also be the result of an

increasing awareness of the importance of techgdtwgtheir competitiveness.

The Portuguese industrial structure has a numbeharacteristics such as: a large number
of very small firms, mainly concentrated in tradital sectors; a small amount of
investment in research by the business sectorteuithological dependency from abroad
which likely affects the competitiveness of Portegel firms. While collaborative
programmes like CRAFT might be important opportesit to strengthen their
competencies and improve their performance, thé&dtions identified above might as

well be important drawbacks to do so.

This chapter also identifies several factors whicistify public policies towards

cooperation and government intervention in the wation process, including the

stimulation of industrial competitiveness at naéiband international level, and correction
of market failures in R&D. However, the perceiveehbfits of such policies are not yet
supported by empirical research. Finally, we haenshat the Framework Programme is
the basic EU RTD policy instrument to strengthea tdompetitiveness of the European
industry. Additionally, the cohesion countries, lsws Portugal, benefit from Structural
Funds to increase their technological capabilitye Growing attention paid to SMEs is the
consequence of an increasing awareness of theiortemre to the economy and the

innovation process.

Chapters 2 and 3 have thus developed the thedretnch empirical backgrounds in a

complementary way. Chapter 4 outlines the resegpphoach which is used in this study.
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4 | RESEARCH DESIGN AND METHODOLOGY

4.1 INTRODUCTION

The previous chapters reviewed the relevant liieeatiming at deriving the theoretical
framework for the research undertaken in this themid characterising the practical
context in which the R&D alliances took place. Ttiwpter outlines the research approach

which is used in this thesis.

The literature reviewed in Chapter 2 made a subatagontribution to the understanding
of the alliance-performance link. Authors have userhnge of different approaches and
indicators to assess alliance performance andntbadt on firm performance in a number
of contexts. This thesis examines the impact of Ré&lliances on firm performance and
attends to some of the limitations found in therature. Based on a homogeneous sample
of SMEs who participated in the EU-sponsored CRAFdgramme, the thesis addresses
the causality between R&D alliances and firm perfance, examines the influence of
initial conditions on the alliance performance dinch performance, looks at the ability of
SMEs to exploit the alliance outcomes, and attertgptsnderstand organisational learning

from alliances.

The study is based on qualitative data, collectedhbans of face-to-face interviews with
SME executives and using a structured questionrasre guide. The method of data
collection is a compromise between the interview gnestionnaire methods, aiming at
getting deeply into the projects and simultaneoustylecting data for comparative
purposes and aggregate analyses. The study refiles perceptual measures; the
guestionnaire was designed chiefly to capture tm’'s own assessment of the alliance

performance and the impact on firm performance.
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The chapter is structured as follows. First, itadées the elements of the research design,
namely the specific research questions and relsdmptions to be tackled, the unit of
analysis and the sampling. Then it proceeds wighdéscription of the instruments for data
collection used during the fieldwork and the praged to analyse the data. The next
section discusses the adequacy of the researchothetimployed, acknowledges the
methodological limitations and limitations of thellected data and addresses the question
of generalisation of the findings. The chapter ewdh a summary of the methodological

approach used in this thesis.

4.2 ELEMENTS OF THE RESEARCH DESIGN

4.2.1 Research question and its implications

For a better understanding of the impact of R&Daaltes on firm performance, the
analysis should take into consideration the alkaperformance, the initial conditions and
the implementation process, and the capacity ofsito materialise the alliance outcomes
into performance. Previous research has not comsldeuch a combined approach and
instead tended to focus on just one of the issbegeral studies attempted to correlate the
use of alliances with firm performance, but faileddemonstrate the pattern of causality.
The fourth group of studies that examined the ihpacfirm performance (see Table 2.7,
Chapter 2) implicitly considered the issue of céityshut did not address it purposefully.
This thesis intends to address these issues amgatie following main research question

and related implications.

Do (successful) technology alliances cause battargerformance

The question addresses the issue of causality batwechnology alliances and firm
performance, aiming at understanding the relevaibfs linking the two matters. It goes
beyond the identification of the number of firmsovéichieve performance improvements
and attempts to discover whether technical suciseassufficient condition to cause any
impact on performance. The attainment of techrscakess, here measured by the degree
to which the objectives set out at the beginnimgl(iding changes in the course of the

relationship) are achieved, is an important obyecthat the alliance partners should meet
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in order to expect economic benefits. The attairtroéipoor technical results represents a
fundamental obstacle for partner firms to derivg smpact on their performance, unless
unplanned benefits not related to the alliance aiives occur. On the other hand, a
positive impact on the performance of the partidgima firms may be expected if the
alliance objectives are fully met or at least sabgal parts of them are attained. In other
words, when the alliance’s technical outcomes afécgent for any practical use, it is
expected that the partner firms will exploit suchtommes. Therefore, the following

working hypothesis is to be tested:

Firms whose R&D alliance has achieved technicatessg are expected to exploit the

alliance outcomes and have a positive impact ofoprance.

The above question has a number of implicatioreclh#d to it which help to understand
the complexity of that seemingly straightforwarthtnship. Those implications lead to a

set of new questions for which this study will aif# to provide some answers.

* To what extent do the initial conditions and tlle&aace implementation process affect

the alliance outcom@sThis question looks at the circumstances thataffagt the alliance

outcomes and, consequently, the expected impatiieoperformance of firms. It includes
factors such as the nature of the alliances anccdinéext they were formed (i.e. R&D

alliances in an EU-sponsored research setting)citttemstances in which the projects
were shaped and the contribution of partners, thelementation process and the
relationship between partners, especially betweehnology producers and technology
users. The literature suggests that these fact@demalthough there has been an
insufficiency of empirical studies attempting talithem with alliance performance and
firm performance, and even fewer addressing the c&SMEs taking part in joint R&D

projects.

» Does satisfaction with the alliance imply bettermf performance Despite its

importance, this question has been largely neglettethe literature and, thus, remains
basically unanswered. One may assume that individatisfaction with the alliance
implies better firm performance because from a’rpoint of view, the notion of success

generally goes beyond the achievement of techrsuatess and includes commercial
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success as well (Carvalho, 1996). However, it ipdrtant to understand the extent to
which the individual satisfaction with the performca of alliances is related to the

attainment of the alliance objectives and if it lrap necessarily better firm performance.

« To what extent can firms turn technology alliande® performance??hat are the

factors behind the unsuccessful exploitation ofaatle outcoméeés Once an alliance

reaches technical success, a great deal of thatlite implicitly assumes that the process
of exploiting the alliance outcomes and gettingfgrenance improvements is rather
“automatic” or “unproblematic”. The achievement t#chnical success represents a
landmark for the successful exploitation of théaalte outcomes but it does not eliminate
the risk of failure in doing so. The ability of fis to turn alliance outcomes into
performance is crucial but it is equally importamtunderstand the extent to which they

depend on third parties or other factors to acc@hhat.

Complementary to these questions, the thesis fugkamines the link between R&D
alliances and firm performance by addressing theeiof organisational learning. Under
methodological constraints, it attempts to undexsthow much firms have learned from

alliances and then identify some important barriergarning.

4.2.2 Unit of analysis

There are many aspects related to the topic unddysas that could have been chosen as
the unit of analysis and all of them deserve then&bn of researchers. Among them the
most relevant are the cooperative programme anBuhgpean Union RTD policy, the role
of RTD performers, the research alliances and thmsf(see Figure 4.1 below). Any
alliance involves the pooling of individual resoescand/or assets for a common purpose
that ultimately aims to generate additional berefittr the participating firms. From the
firms’ point of view, it can be regarded as an siveent that they expect to be rewarding.
There are alliance outcomes that can be explotgether (e.g. patenting rights) but most
of them, as in this study, are to be exploited &ghepartner firm individually. The thesis
aims to examine the individual attainment of beseifiherefore, the unit of analysis in this
study is primarily the firm and secondly the reshaalliance. Specifically, the study aims

to shed light on the research alliances versusgenormance relationship.
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The main purpose of this thesis is assessing meitigerole of RTD performers nor the
cooperative programme (and the EU policy) underctviihe alliances took place. Instead,
the emphasis is on the firm and its ability to getformance improvements from alliance
participation. Both the RTD performers and the @rapive programme are here
considered a means to be used by firms in achidieig objectives. However, they cannot
be simply ignored, given the central role of thiarfer in performing the research activities
on behalf of the firms and the importance of theetan framing the general settings of the
research projects. Though these two factors arexmicitly included in the main aims of
the study, their important roles will be assessechbse they are expected to be linked to
the performance of alliances; hence it is expethed the research will provide some

important recommendations for policy-makers.

Figure 4.1 Major participants in the CRAFT4{ programme

The European Commission
Cooperative research (CRAFT II) programme

Regulations
Funding
Portuguese RTD performe Portuguese firms
(national RTD performers (national firms)
RTD
Alliance
Other EU Member States ¢ Other EU Member States and
Associated States RTD perform Associated States firms
(international RTD performer (international firms)

Sour ce: Author’s elaboration.

4.2.3 Sampling

This research project aims at studying the impé¢he research alliances under the EU

" This is the second version of the former CRAFT @fic programme of research and technological
development in the field of industrial and materichnologies) programme (1990-94).
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cooperative programme CRAFT Il (1994-98) on thetipgating firms performance.

“Cooperative Research (CRAFT) is a project typagies] to enable groups of SMEs with
no or inadequate R&D means of their own to enghgd parties to carry out research on
their behalf, to solve common or similar technipabblems” (European Commission,
1994). Thus, this programme was designed to profiiEncial support to cooperative
R&D projects involving firms, primarily small andedium-sized enterprises (SMES), with
limited research resources and facing a commonsindlior technological research need.
CRAFT 1l enables these SMEs to join together anerigage a third party — the RTD
performer - to carry out the research on their beRa'D performers “are organisations
who must have adequate R&D means to carry outdfained research on behalf of the
SME proposers, and can be universities, reseagdmmations, industrial companies, etc.
They must normally be from Member States or assettiStates and must not be affiliated

to any of the proposers” (European Commission, 1994

The objectives of the CRAFT Il programme are (EeapCommission, 1994):

* to promote the development of technologies adajtélade needs of SMEs;

* to promote transnational networking and cooperatomongst SMEs, and between
SMESs, research organisations and large companies;

* to support SMEs in their efforts to strengthenrtiapability to absorb and to contribute

to the development of the technologies they require

The research projects under this programme aréekihin time (between 1 and 2 years)
and those analysed here typically lasted two y@anspf the projects under analysis lasted

18 months only.

The CRAFT Il programme was chosen for a numbeeas$ons. First, the programme itself
is closed since 1998 and many of the projects weea terminated (at the time of the
interviews). Therefore it seemed to be the appadprnoment to study their outcomes and
evaluate the consequences for those firms invol@stond, the sample to be analysed
belongs to a well-defined population and the ptgjdtave been selected by the EU
supposedly according to the same criteria, assugregter homogeneity in the sample.
Third, all alliances were formed for R&D purposEsurth, SMEs are the unit of analysis
and, despite representing a much bigger grouprosfas compared to large ones, they are
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under-represented in the literature on inter-fioomeration.

After selecting the CRAFT programme, an intervieaswconducted with its Portuguese
co-ordinator, Dra. Margarida Garrido, at the Ingét for International Scientific and
Technological Co-operation (ICCTI) in Lisbon. Shedty provided important information
about the programme itself, about the projects vRttrtuguese participants and the
elements of contact of the Portuguese firms, whiehe then confirmed by using two other

sources of information (CORDIS database and annanphone book).

In defining the population of firms suitable foidtstudy, three additional conditions were
taken into consideration. First, cooperative resedCRAFT II) is one of the technology
stimulation measures for SMEs that is implementgeddveral research programmes under
the Fourth Framework Programme, but only the ptsjamder the sub-programme
“Industrial and materials technologies” (BRITE-EURAIII) are important for this
thesis® Second, this study is intended to comprise only tésearch alliances with
Portuguese participants and, third, only the Paresg partner firms are to be analysed.
These criteria assured greater homogeneity ofdh#ke since it comprises only one kind
of alliance formed under the same EU programmesettadiiances are contemporary with

one another, and the firms all have the same radtipn

This means that the total population consists & ddsearch projects and a total of 755
partner firms, 153 of them being Portuguese. Os¢hd®7 firm&® were contacted for a
face-to-face interview and 41 accepted, correspandio 43 different project-firm
groupings and 30 research alliances (see FiguyeFEbar other interviews were carried out
(two of them by phone) but the collected informatis insufficient to include them in the

sample and it will be used only in support of sfiegoints.

“8 The other sub-programmes are: Standards, measureraed testing (SMT); Biomedicine and health
(Biomed l1); Biotechnology; Agriculture and fishes (FAIR); Environment and climate; Marine scieaoe
technology (MAST); Non-nuclear energy (JOULE andeifhie); Transport; Information technologies
(Esprit) (European Commission, 1998: preface).

“9 These were the firms in condition to be conta¢ted their projects were terminated or about tonteate)

at the time the fieldwork was carried out (betwdesbruary and May 2000). Many projects had been
approved in April 1998 and started some monthg,lathers were delayed and got extra time to cthee
research activities. This diminished the numberpddjects suitable to be studied and the number of
Portuguese firms suitable to be contacted.
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Figure 4.2 Firms contacted and number of interviews carrietl ou

INTERVIEWS OTHER INTERVIEWS OTHER SITUATIONS
41 firms(61.2 %) 4 firms (6.0 %) 22 firms(32.8 %)
Remarks Remarks Remarks

* This corresponds to 43
project-firm groupings.
Two firms took part in two
projects simultaneously;

* And 30 research alliances|.

In some alliances more th
one partner firm has been
interviewed;

In one situation the projec
was cancelled but the firm
had had an active

involvement in the alliance;

Two firms took part in two
projects simultaneously by
one refused to talk about

t

It

Two firms have been contacted b

phone only. These firms quit their

alliance and were available for ar
interview but assured me having
nothing more to say;

In one case the interviewee (the
current general manager) did not
know anything about the project
the firm has been involved with
because the “right” person to
contact had left the firm. Thus, th
interview was useless;

In the other case the interviewee
could not tell much about the
project for two reasons: first, the

y In three cases the “right”
person to contact had left
1 the firm and there was
nobody else available for
an interview (i.e.
someone who knew
enough about the
project);

One firm went out of
business meanwhile;
Eighteen firms were
unavailable for an
interview due to several
reasons.

e

n project has been cancelled and

couldnot be concluded; second,

firm had no real involvement sinc
said it was abandoned at anits participation was planned to a
early stage. later stage of the project.

Note: 67 firms were contacted for an interview, corresfing to 73 project-firm groupings and 44 research

alliances.

Sour ce: Author’s elaboration.

the second project it was i
and the other did not
remember it at first but the

4.2.3.1 Some characteristics of the sampled firms

Figure 4.3 categorises the 41 Portuguese firmsrditgpto (a) the number of employees in
the year 2000 and (b) the turnover in 1999. Fiwadihave less than 20 employees, about
60% (25) have less than 100 and two of them hauezber of employees higher than 500.
About 49% (25) of the firms had less than 5 milli&aro turnover in 1999, 15% (6) had
more than 20 million turnover and 2 firms surpas38dnillion. In total, three firms did
not meet all the criteria to be classified as anESMThe sampled firms are from thirteen

industrial sectors as depicted in Figure 4.Zhe sectors “Machinery & Equipment” and

%0 “An SME is an enterprise which generally satisftte following criteria: - has no more than 500
employees; - is no more than 1/3 owned by an osg#ion larger than an SME (based on turnover and
number of employees), unless it is a financial §wesuch as a bank or venture capitalist;. - maarenual
turnover of no more than 38 million ECU (MECU)” (lepean Commission, 1994). The definition has since
changed, and the European Commission now defineBsS& non-subsidiary firms with fewer than 250
employees, annual turnover not exceeding EUR 40omihnd/or a balance-sheet valuation not exceeding
EUR 27 million.

*1 Two firms are counted twice because each of therigipated in two research alliances.
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“Textiles” are those with the highest number oftiggrants, 7 and 5 respectively. Because
each sector is represented by a small numberrogfiestablishing sectoral differences is
hardly possible. The analysis in the subsequernitehais based on the whole sample and

no reference to a particular sector will be made.

Figure 4.3 Size of firms according to the number of emplogeelsturnover
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Sour ce: Interviews

Figure 4.4 Breakdown of the sampled firms by industrial sector
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4.3 DATA COLLECTION METHOD

The empirical data have been collected through-textace interviews, using a structured

guestionnaire as a guide during the interviewirgress.

4.3.1 The questionnaire®?

The questionnaire consists of a set of structuteektipns, both open-ended and scored
(Likert-type) questions, whose main purpose waBegased for guiding the interviews. It
also guaranteed that all the interviewees weredashis fundamental set of questions,
which were regarded as being important for thisaesh project. However, the respondents
were not bounded by this pre-defined set of questizecause other related issues were
raised by them in the course of the interviews aahditional questions were then asked. In

fact, they were stimulated to take an active pigiton and enrich their contribution.

The questionnaire is structured in order to captum®rmation on alliances in a
longitudinal fashion, from inception to impact omf performance. It comprises four main
sections, namely the “initial importance of thejpots”, “structural factors”, “determinants
of performance” and “indicators of performance”danas been designed to meet the
following objectives. First, to understand the intpace of research alliances as a means to
improve the performance of partner firms, analys lthe initial circumstances and the
implementation process have influenced the alliamgeomes, and look at the ability of
firms to exploit them. Second, to take advantagiefinterview for an in-depth analysis of
the research projects and simultaneously collgccistred information for comparative
purposes and aggregate analysis. Third, to hehbksit a stronger interaction with the
interviewee by giving him/her an active role ififi in the Likert-type questions and at
the same time being asked to explain the underlg@agons for their answers. A few of

them tacitly refused to perform such a role by aélybanswering the questions.

%2 A copy of the questionnaire (English version) barfound in Appendix 1. Naturally, a Portuguesesizer
of the questionnaire has been prepared for thevietes.
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4.3.2 The interviews

Table 4.1 below describes the steps taken to cautryhe face-to-face interviews. All the
interviews took place at the firms’ premises withp tmanagement staff or technical
directors (in most cases the interviewee was th&epmneur). There were two
interviewees in seven interviews and just one ui¢evee in all the others. The longest
interview took more than three hours while the s&girone took just 45 minutes, with the
average duration of the interviews being aroundlume and fifty minutes. It was decided
from the outset not to tape-record the interviemverder to create an informal atmosphere
and avoid possible verbal inhibition of the respamtd; instead, notes were taken and the
answers written up immediately after the interviead taken place, using as far as possible
the interviewee’s own expressions. Subsequen#yatiswers were sent back to the contact

person for validation and further comments.

At the beginning of each interview, the interviewaas given a full copy of the

questionnaire. This proved to be a very importainatagy because (s)he had the
opportunity to follow each question being asked amdead it when necessary. It was
especially important if the terms used were notiliamto the interviewee or the question
was too long and could not be fully assimilatedrate. Having a copy of the questionnaire
was essential to the planned interaction and ap@wgcipation of the interviewee in filling

in the scored questions. Furthermore, it greattylifated the researcher’s control of the
interview, namely in keeping it focused on its mdted course after any respondent’s
diversion into particular issues, and especiallgraisking additional questions to clarify a

particular point or justify a given answer.

The data collection process successfully combineel interview and questionnaire
methods and greatly benefited from the advantagesth. The use of a mixture of open-
ended and closed questions has been an approgppteach for the purpose of getting
deeply into the projects without losing the pogd#ibiof gathering data for comparative
purposes. The interaction with the respondents, after each scoring were requested to
justify their answer, has been extremely succedsfulnderstand the reasons behind the
answers given by them, namely those concerningiktet-type questions. This procedure

has broadened the understanding about the allisarw@she firms’ perspective on them,
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and now permits a more accurate and extended ratatfpn of the results which
otherwise would not be possible. The qualitativienmation collected by this process is
extremely important to substantiate the interpretadf the scored questions and statistical
findings. Indeed, this systematic data gatheringc@ss proved to be very useful to
understand many results and some possible paradbaesotherwise could hardly be
explained. This compromise between both the intenand questionnaire methods ended

up as an important methodological contributionhas thesis.

Table4.1 The fieldwork process

Step | Action Purpose
1 | Checking the » validating (or not) the information obtained frather

CORDIS sources;
databas¥ and * getting additional information on the projects dinchs;

other Internet sites. identifying the firms who were suitable to be @wied
(namely if the alliance had ended or was abounhtl);e

2 | Phone call(s) e getting the contact person's name;
» confirming the firm's address and other details;
3 | Letter  personal letter to the contact person explainegaiurpos

of the project, asking for an interview at the fism
premises and assuring confidentiality on the soafce

information;

4 | Phone call(s) e getting an answer to my letter and if affirmatsedting up
the interview;

5 |Interview « direct interview at the firm’s premises, typical§th one

person but sometimes with two;

« a full copy of the questionnaire was given to the
interviewee(s) at the beginning of the interview;

* the interviewee was invited to collaborate inrdj in the
Likert-type questions;

* notes were taken in the course of the interview;

6 | Writing-up * the answers were written up immediately after each
interview while the information was still fresh imemory;
7 | Letter * sending the questionnaire with answers to theaobnt

person for validation. The interviewee was alsated/to
add other relevant information that (s)he had acalted
before;

8 |[Conclusion * correcting the answers according to the feed-baxéived
(only a small number of firms answered back andtmos
without any suggestions for correction);

Sour ce: Author’s elaboration.

%3 http://dbs.cordis.lu/EN_PROJI_search.html
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4.3.3 Procedures for data analysis

The interviews were carried out on the basis t#t the firms’ and the respondents’ name
would not be disclosed. Therefore, each projecthesn attributed a number between 1
and 43, in a random manner, that will be used fterciear identification whenever
necessary throughout the thesis. The empirical dallacted will be analysed by using
matrices, categorisation and statistical tools wéepropriatg’. The interpretation of data
will be supported by constant references to thditqtise information gathered from the

individual cases.

4.4 STRENGTHS AND LIMITATIONS OF THE RESEARCH APPROACH

4.4.1 Adequacy of the research method

The selection of the research method(s) to collecempirical data is extremely important
for the reliability of the study. Every method oftd gathering has strengths and
weaknesses and the investigator’'s decision for me¢hod or a mixture of methods
normally takes into consideration four basic criemlccessibility of data, economy of
resources, accuracy, and relevance (Richardsorrebwaiend and Klein, 1965: 21). While
it is desirable to choose the method most likelpravide the best information, there is a
trade-off in applying each criterion that weighsisidlerably in the investigator’'s decision.
As Richardson et al. (idem.) point out, “in apptyirthe criterion of accuracy, the
investigator will try to choose the method thatigsethe greater accuracy within limits of
economy and accessibility. [...] The degree of igien of a piece of information, although
not inevitably related to accuracy, does affectnecay and accessibility. In general, the
greater the precision required, the more costipésacquisition of the information.” The

present study is not an exception and it is bouryem number of restrictions.

A longitudinal analysis would probably be a mordeetive approach than the cross-

sectional analysis used here for the sake of acgusance the information would be

> As Guy et al. (1999: 23) say, “Although, striciipeaking, it is technically incorrect to think erms of
averages when using ordinal scales, their use difessa simple way of visualising differences acrdise
‘Nature’ dimensions. For similar reasons histogramesused to depict these differences.”
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collected through several means (e.g. interviewbanae progress reports, internal
company data, press coverage) through the sevagdssof the cooperation process, from
the negotiation phase until the impact on firm perfance. This method would likely
provide richer information, both qualitative andagtitative, and would avoid many of the
data limitations described below. However, on treavback side, at least three aspects are
very important. First, it takes a few years’ timmenh the inception phase of alliances to the
impact on firm performance; in the present case résearch period alone generally lasted
two years and only a small number of firms wereeald get economic benefits
immediately after that period or in the courseh#f telationship. Besides that, it is difficult
to identify the exact moment that the stream ofelffienireally stops, being different from
firm to firm. Therefore, a longitudinal study woulde a time-consuming process,
incompatible with the available time for the conge of a PhD thesis. Second,
monitoring a sample of more than 40 firms for aglgreriod of time would demand a
relatively high amount of financial resources ahe tost-effectiveness of that investment
iIs not yet demonstrated. Third, there is the adoiisg question. Some of the benefits
achieved by firms (e.g. better image) are not gagilantifiable in terms of firm
performance given the eminent difficulties in estdiing a cause-effect relationship. On
the other hand, most firms probably would not bailable for an intense scrutiny of
private and sensitive information, since “SMEs aften reluctant to share confidential
information” (Rosenfeld, 1996: 262). Consequernithg accessibility to the information in

great detail would likely be a critical constraint.

The methodology employed to address the matterruantiysis has some limitations that
need to be recognised from the outset. The cragssal analysis can be criticised in
terms of its limitations for addressing an issu¢hwmplications over a period of time;
although the design of the questionnaire, the actesn with the respondents and the
systematic approach in collecting the data minichisensiderably those limitations and
greatly helped to capture what had changed. Thdystvas not designed to address
satisfactorily the question of organisational l&gnfrom alliances, which would improve
the understanding about the effect of R&D allianmedirm performance. It is possible that
firms have acquired knowledge and skills that aot mmediately reflected in the

performance indicators.
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Another limitation has to do with the measuremenbcpss. This study uses only
perceptual measures (i.e. the firm’s own assesgmaedta Likert-type scale to assess the
impact on firm performance, meaning that the messuare qualitative and rather
subjective. Unlike the Beta (1993) study, whictemdpted to quantify (in currency units)
all the identified effects of alliances with impawt the performance of participating firms,
the quantification in currency units has never bperceived as essential here and the
chosen methodology would not be appropriate faor papose. The perceptual assessment
is sufficient for the purpose of understandingithpact on performance and it also permits

the assessment of non-financial indicators of perémce.

Concerning the instrument chosen for data collactithere was the possibility of

conducting a postal questionnaire instead of im@rs. The former generally reaches a
larger audience, even the whole population undalyais, and is perhaps more appropriate
for statistical significance, but it suffers fromredatively low response rate and normally is
unable to capture adequately any substantive irdbom to support the answers given by
respondents. If poorly constructed or tested, egt pibcan be very difficult or even

impossible to validate the answers. In the presase, there was an additional and
significant problem concerning its workability: thmopulation to be analysed includes
firms from all the EU member states, which involvesny different languages. This means

the logistic problems of administrating the questiaire would be very significant.

4.4.2 Limitations of the data

The present study is aware that the data collg¢btedigh the face-to-face interviews have
some limitations which are intrinsic to the datdlestiion process and are not easily
avoidable, even following scientifically rigorousropedures when collecting the
information. Five possible limitations have beeantified and are explained below. They

tend to be relevant only in specific parts of thestionnaire.

First, limited perceptionSome firms performed a minor role in the wholegass of

cooperation, and the involvement among partnersfiand RTD performers was minimal
as well. In such cases, the answers to specifistmgues, namely those concerning the

involvement and attitude of partners, might haverbkased on insufficient or inadequate
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information. This was noticeable, for instance, wiige executives were asked to rate the
negative factors of cooperation (question B7), itmse negative factors related to the
partners’ competence or commitment to the projBeb or three executives admitted not
having sufficient information to answer those gioest properly. This problem has a slight

influence on the results concerning the implemematf projects.

Second, inconsistency of the answéisis happens when the answers to later questions

not express exactly the same perspective of thaqu® ones, if related. It is not always
possible to detect the presence of inconsistentwdas the answers during the interview
and it may cause problems at the time of intempgethe results. For example, there
appears to exist some inconsistency between theeamsof twelve executives who
affirmed that the overall impact on the firm penf@nce is irrelevant (cf. variable D1.18)
and fifteen others who disagreed with the stateroenterning the possibility of a positive
impact on firm performance (cf. variable C1.4). Téreswers of those executives who
affrmed having had direct and indirect benefitd o not expect any effect on firm
performance appear to be also inconsistent. Thugnisistency is minimised because the

study is able to provide an explanation.

Third, poor recall problemsrhis may have happened in questions such as Ddhwaims

at comparing information on the same subject framm different periods. The answers may
have been distorted because the respondent wassammosly influenced by the actual
circumstances, (s)he did not quite recall whatiniteal expectations were, did not want to
look foolish, etc. “The respondent in an intervieway have a faulty memory; he may
distort unconsciously for a number of reasons; er rhay deliberately mislead the
interviewer” (Richardson et al., 1965: 26). To & feespondents, recalling initial facts or
situations accurately proved to be a difficult exs®, and sometimes the answers from
different partners of the same alliance do notrelytimatch (e.g. whether or not a formal

contract was signed), which can be due to asymenieformation.

Fourth, truncation problemdhis may have happened in questions where aahgiver

could not have been given at the moment of theviree because further outcomes would
continue to arise in the future. This problem atdcprimarily the understanding of the

future consequences for firms which could not haeen fully predicted at the time of the
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interviews. The type and amount of benefits (qoestC1l) and the real impact on the
performance indicators (question D1) are exampleguestions that require a certain
period of time to be fully assessed or at leastssesd more accurately. In these situations

the collected information is the best assessmestgiple given the circumstances.

Fifth, field notes limitationsThe process chosen to store the information géeeiduring

the interviews has (human) limitations. Accordireg Miles and Huberman (1994: 51),
“field notes taken during an interview usually ainthalf or less of the actual content. [...]
But a write-up® usually will add back some of the missing contestause the raw field
notes, when reviewed, stimulate the field-workerseimember things said at that time that
are not in the notes.” In addition to the writeand in order to minimise this problem, the
answers were sent back to the interviewees foda@atin and further comments. The field
notes limitations were minimised also by the faettthe questionnaire was structured and

had relatively few open-ended questions.

4.4.3 Generalisation limits

Much like any other research study, it is importaninderstand whether the validity of the
thesis’s findings are context-bounded or can begdised. The specific characteristics of
the alliances under analysis suggest some cautiomtérpreting the findings and the
following factors should be taken into considenatwhen doing so. First, these alliances
are “government-sponsored” R&D alliances, meanirtat t their formation was
“encouraged” by the European Union. To what extisrthis important for the alliance
outcomes? Would “market-driven” alliances (thos¢éhwio government intervention) get
different results? For instance, Sciberras (1987:s2ggests that firms will be prepared to
engage in research projects on which they themsgdliaze only a marginal value and on
strict commercial criteria they may not considerrtvavhile, as long as the projects are
funded by public money. If this is true, one mighpect different results from “market-
driven” R&D alliances because the latter tend torbere central to the firms’ core

activities.

%5 “A write-up is an intelligible product for anyoneot just for the fieldworker” (Miles and Hubermair§94:
51).
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Second, the previous chapter notes some idiosynarharacteristics of the Portuguese
industrial structure, namely its dependence onreatesources of technology. Since all the
sampled firms are Portuguese, it poses the questiovhether this factor will affect the

alliance outcomes and, therefore, the conclusidhs&rd, all firms are industrial firms,

mostly SMEs, and belong to a restricted numberagfitional industrial sectors. These are
firms with scarce internal R&D resources and whisestment in research activities is
very limited. The results might change if the cleggastics of firms change. Fourth, an
R&D alliance is one of the many types of interfiatiances, thus the conclusions might

not be relevant for other types of alliances.

These factors are beyond our control, and in thekwlescribed in the chapters to follow
we try to avoid any conclusions that would be sesip invalidated by such serious biases.
In other words, the generalisations are for thetmpast limited to the type of sample and
the type of industrial structure under observatidhthe same time, we do feel that our
particular study, for all its particularities, caantribute to overall understanding of R&D

alliances. The pros and cons of generalisatioseed out in the chapters to follow.

4.5 CONCLUSION

Drawing on the theoretical framework developed inaftter 2, this chapter states the
research questions to be tackled here. The chdptaribes the research methods which
are used in this thesis, identifies their advargalpamitations and constraints, and discusses
the generalisability of results. It discusses tekative merits of using a cross-sectional
analysis versus a longitudinal analysis and ingsvei for understanding the impact of
research alliances on the performance of particigdirms. Our conviction is that the
research methods used here maximise the accurdlog study given the major constraints
related to the accessibility of data, time andritial resources that any obvious alternative
method would imply. The major methodological liniikds have to do with the
measurement process and the inadequacy of thecleskssign to address satisfactorily the

question of learning from alliances.

The successful combination of the interview andstjoanaire methods to collect the data,

complemented with the interaction with the respondproved to be a robust strategy for
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getting deeply into the research projects and sanabusly collecting information for

comparative purposes and aggregate analysis. Bdabpitacknowledged limitations of this
study, the data collection method used here permithore accurate and extended
interpretation of the results, thus leading to mapartant methodological contribution of

this thesis.

The research method employed overcomes the proladéths inferential studies that have
analysed separately the performance of firms amd nbhmber of alliances they were
involved with and assume an association betweem vmtiables. This study goes beyond
the mere association of technology alliances witim fperformance and addresses
unambiguously the question of causality betweenttiee Further, it looks back at the
implications of the circumstances in which the aesk alliances were formed and their
implementation process for the alliance outcomektha ability of firms to exploit them.
Complementary to this, the thesis addresses thstiqneof organisational learning from

alliances.
Despite the above methodological limitations andst@ints, we are confident about the

adequacy of the method employed here to provideesanswers for the matters under

analysis.
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5 INITIAL CONDITIONS

5.1 INTRODUCTION

This chapter is concerned with the circumstanceshith the CRAFT research alliances
were formed. By characterising the initial condigp the chapter aims to capture some
essential structural features of the alliances, ithportance of the projects to the
Portuguese firms, and their motivation to partitegpia the alliances. It attempts to identify
potential strengths and weaknesses, which maytbelards a better understanding of the
implementation process and alliance outcomes. Tiaenying supposition is that the
alliance outcomes and the impact on firm perforneazan be partly explained by the initial
conditions of alliances and alliance partners. thse studies presented throughout the
chapter illustrate different alliance contexts asttbw that alliance outcomes may be

completely different even when starting conditians similar.

The chapter is structured as follows. Section Wdrattention to the nature and structure of
the research alliances, the contractual relatiodstlae number of alliance partners. Section
2 analyses the prior experience in interfirm coapen of the Portuguese firms, the way
they became partners and their initial contributmithe project’s structure. Section 3 looks
at the importance of the research projects for Rlogtuguese firms, examines some
important factors which helped the decision in favof an alliance, and looks at the
feasibility of alliances in the context of abserafepublic financial intervention. Some

conclusions close the chapter.
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5.2 THE R&D ALLIANCES

5.2.1 Nature and structure

The R&D interfirm alliances under analysis werersgmred by the European Union (EU).
Most of the partner firms are small and mediumgizaterprises with little research
capabilities, which thus are permitted to engadbira party — the RTD performer — to
perform research on their behalf. All the reseaasts of the research activities carried out
by RTD performers are covered by the EU fundingitriéa firms are able to set up

research projects to meet their specific needigring only part of the project costs.

The structure of these EU-sponsored R&D alliancesolves two different kinds of
partners. On the one hand, there are firms seedohgions for their specific needs, but
generally lacking at least some of the skills anpetencies to carry out the whole research
project autonomously. Partner firms are normally émd users of the alliance outcomes
and their ability to participate actively in thesearch activities depends on how much the
projects fall within their competencies. On the estthand, there are RTD performers
(universities, R&D institutions or firms) with adeate skills and research capability to
execute the research projects. RTD performers@reaant to be end users of the alliance

outcomes, but only to carry out research.

A main advantage of having both types of partnexgether appears to be their
complementary role in the whole process of cooperatRTD performers provide the
knowledge and research capability firms do not h&wemost cases, firms could hardly
achieve the project objectives without the contidou of the RTD performers. However,
this may represent an important drawback as wepedding on how far is the “distance”
between the two types of partners; that is, howhmuaoterdependence is needed to execute
the project and how much can firms participatédhmriesearch activities. A large “distance”
between technology producers and technology usedstto polarise their contribution to
the project, minimise their interdependence anducedthe interaction between them.
Consequently, firms are less capable of activelyiggpating, controlling and influencing
the research being done. Too large a distance batweem is also likely to generate

communication problems within the partnership arehte barriers to the acquisition of
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knowledge and skills from the alliance.

In general, local RTD performers may help in pabitigdging the gap, however about one-
third of the R&D alliances did not include any Rguese RTD performer. “Even though
the quality of the periodic meetings was good, thehnical discussions about the
technology under development could not be follovilgdour staff given their lack of
competence in the area, but then we could courthenlocal RTD performer] to support
us”, said a production manager of a textile firnworl executives of a tanning SME
emphasised that without the assistance of the R€&l performer the firm was not able to

implement the new technology successfully.

Box 5.1 Case study A

A foundry SME (with 45 employees) was invited tdezran R&D alliance to develop a new,
better heat-resistant coating to substitute for tthditional alcohol-based formulations. The
project was seen as a natural technological ewmlutiith advantages over the traditional
process, and not participating would imply waithog the market, the usual way of innovating
in this industry. The firm did not know any of thltiance partners and there was no Portuguese
RTD performer in the alliance. The project was dited when it reached the firm, there were

no pre-project meetings and no initial contributimn the project on the part of the firm,
because it had no technological competence or hussources available to do so. The firm

entered its first joint research project under maonstraints to assess the competencies of
partners, their objectives and the technology todbeeloped. The CEO said, “[The firm]
recognises that a Portuguese RTD performer withq@ate technological capability was
essential to assist the firm over the executiontled project and particularly at the
implementation stage.” The technology producer $fa®vn no interest in sharing the new

knowledge. “The alliance partners were merely imied that the new process works, but they
[the technology producers] did not make themsehweslable to demonstrate it,” he added. The

firm was given a technical dossier of the projadt ib still does not know whether the alliance

has attained its technical objectives becausesitnobatechnical competence to read the dossier
and implement the project.

Source: Interview.

These two examples and the Case study A in BoxlGstrate how important a local RTD
performer can be to small firms lacking adequatmpetencies to participate in joint
research projects, over both the execution andemehtation stages. None of the firms in
the sample regarded local RTD performers as unitapbpartners; on the contrary, firms
felt more comfortable with their presence. The pneg of a local RTD performer in the
alliance structure is not, however, absolutely ssagy even when the firm lacks specific

competencies on the technology under developmsriheaCase study C in Box 5.3 below
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demonstrates. In this example, trust, commitmemiaofners and the financial capability of

the firm were the main critical factors of success.

5.2.2 Legal binding

The CRAFT alliances are contract-based. Contraetamimportant aspect of partnerships
and they “must be precise enough to allow commityiaumt not so precise as to leave no
room for learning and interpretation” (Doz, 198263 The contracts the firms signed with
the EU were quite general and the alliance partwerg advised by it to establish more
detailed formal contracts among themselves. In @apprately 45% of the research
alliances, partners signed a contract concerniegrélsearch activities in addition to the
contract signed with the EU, and in about 45% od #iliances partners signed an
agreement on the intellectual property rights andéonmercial rights. In about 30% of the
alliances only one of the agreements has beendsigi&me contracts, particularly those
on the intellectual property rights and commeraghts, were drafted and signed in the
course of the relationship when firms realisedgbtential value they had created together.
In some other cases, however, the contracts nex@ante effective because some key
partners refused to sign them. Some contracts imésemally established and remained

informal until the end of the relationships.

Many firms recognised the importance of formal cacts as an adequate way of
establishing the rights and obligations of partnepsotecting the technological

achievements against potential users, and defentheg partners’ interests in the
commercial exploitation of the alliance outcome=e(€ase study B in Box 5.2). However,
many of the signed research contracts were notustiva about things such as the
partners’ rights, obligations and responsibilitiimetable and tasks, of both firms and
RTD performers. Typically, agreements on the iettlial property and commercial rights
consisted of a few clauses of the research agraesndéine agreement signed with the EU.
Luukkonen (1998: 604) argues that “In EU consotti@, problem of intellectual property

rights is especially pertinent, because the statutquire that all participants share the

results obtained.” Thus, this leads firms to adogefensive strategy to prevent leakage of

% Vertica’s (1998) study found that only about 25%fioms participating in the CRAFT programme or
Exploratory Awards have signed a consortium agreéimefore signing a contract with the EU.
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sensitive information.

Box 5.2 Case study B

A CRAFT R&D alliance was set up to develop a newomatic system for the detection pf
defects in the textile printing process. This ngstem would have benefits for textile firms|at
the productivity and production costs levels, bplaeing the traditional method — human
vision, which detects only between 10% and 30%hefgrinting defects at a machine speed of
30m/min. (and much less at higher speeds) — famaptex automatic process which would pe
100% effective. A textile firm with about one thamsl workers, rather big by Portuguegse
standards, entered the alliance with no prior keogé about the alliance partners, except|the
local RTD performer. There were no pre-project rimgst with all the partners, the local RTD
performer being responsible for the “bureaucragispects of setting up the project and finding
the local partner firms. Only a standard agreemest signed between the alliance partners|and
the EU. In the words of its technical director: €fb was no pre-alliance agreement on |the
intellectual property rights and this probably viae major negative factor of this partnersHip.
There was only an informal agreement which wag tingufficient.” The consciousness abqut
the importance of a formal agreement arose onbr aftalising the potential economic benefits
of the project. The inexistence of a formal cortrdetailing the individual responsibilities and
participation in the benefits, as was required tgy firm but without the other partner firms
creating the conditions to be signed, led to anoaphere of distrust among them and
uncertainty about the future behaviour of the mdnAs a result of this disagreement, the [EU
cancelled the project, though prematurely accordinghe interviewee. Retrospectively, the
firm accepts that not paying enough attention ® gdklection of partners and setting up the
project phases was extremely important for theaatle outcome. The firm believes that the
lack of experience in cooperation explains mosthef negative aspects of cooperation; had it
prior experience it would have never entered & jpinject under the same conditions as it did.

Sour ce: Interview.

Besides the refusal to sign the contracts by orsmre of the partners, many other reasons
were given for not signing a formal contract, irttthg: friendship between partners; too
much bureaucracy (“it involves lawyers”); the cawtr signed with the EU was adequate
and sufficient; it was not perceived as useful @cassary; maybe it would complicate the
relationship between partners; it was just an expdoy project and only in a subsequent
stage will a contract be signed. Concerning thdéraohon the intellectual property rights,
the reasons for not signing are rather differeneré was a clear distinction between
technology producers and technology users, therdfmre was no doubt about who was
the technology “owner”; the expected technologjmagress was rather small and hardly
could it be the subject of a contract; was not irtgod given the small expected impact on
the production process; deemed not necessary gigsemeffectiveness to control the
diffusion of knowledge; there has been no conceondiscussion or lack of interest in it;

the diffusion of the new knowledge was one of thgctives of the project.
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Despite the plausibility of the justifications givéor not signing a formal contract, two
other aspects are of relevance here. On the ork tiere are substantial transaction costs
involved in making contracts, especially for inesipeced SMEs and alliances involving
several international partners. It requires timel amergy to negotiate with potential
partners; for small firms, collaboration often measrucial time taken away from key
players (Peterson and Sharp, 1998: 151). On ther dtand, the way that most firms
entered the alliances - by invitation - and the-eesential role of some of them weakened

their position to make demands and establish cotstra

Executives were also asked about the importanceoofracts in the whole process of
cooperation. They have established a relationskiwden the importance of contracts on
one side and the amount and type of problems fdaddg the implementation of projects
and their outcomes on the other. If no major pnoisl@ccurred during implementation or
alliances were not successful, contracts have eenh lzonsidered especially relevant. But
the executives were concerned about what would happened if the technology under

development had proved to be successful and noamtad been signed.

5.2.3 Number of alliance partners

There is no definite guideline about the optimunmber of partners an alliance should
have, given the unique circumstances of each inject, but each partner should have a
distinct contribution so as to make itself essénéiad avoid becoming redundant.

According to Killing (1988: 61), “the more partndtsere are in an alliance, the greater is
the potential for organizational complexity. [Ah alliance with more than three partners
may be quite unmanageable unless each partner hadl-defined role and sphere of

influence from the outset, which may include onenmsre partners agreeing to play a
relatively passive role.” The complexity and costsnanaging alliances increase with the
number of players involved (Dussauge and Garr&fi85: 512). Therefore, the number of

alliance partners is likely to affect the alliaraegcomes and cannot be disregarded.

The average number of partners of the 30 R&D atkanunder analysis is 8, considering
the partner firms only, or 11, if partner firms IRTD performers are accounted for.

Figure 5.1 breakdown the alliances according tonln@ber and type of partners. Almost
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50% of all alliances had more than ten partnersy ff them exceeded the number of
sixteen and one alliance had twenty partners. Agldm this picture the fact that, on
average, each alliance had partners from four réifite European countries, these were
projects that were potentially difficult to manadevo questions are important to ask at
this point: What are the reasons behind this applgraigh number of partners? Did it in

any way influence negatively (or positively) thepegted outcomes?

It is a legal requirement of the European Uniont thartnerships under the CRAFT II
programme should have at least four non-affiliagidible SMEs, from at least two
different Member States (or from at least one MemBite and an associated State)
(European Commission, 1994). The rationale behuwh sequirement aims at promoting
international linkages within the European Union aeighbouring countries, however it is
questionable if it really helps the formation ofttbe alliances. Additionally, the EU’s
dominant thinking seems to consider that largetneaships means better use of the EU
funding, since a higher number of firms will benefirectly from the alliance outcomes.
Consequently, there are no reasons for the EU pm$e limits to the number of partner

firms that freely want to associate in a joint unialeing.

Figure5.1 Breakdown of the research alliances by number dihpas
and according to partner status
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Sour ces: Interviews and CORDIS database.

The question of whether the number of partners rd#fieenced or not the outcomes of the

alliances is rather difficult to answer becausehaf contradictory information collected,
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which is noticeable in the following quotation. tRaps there were too many partners in
the alliance because the contribution of some efmttwas not essential to the project;
although that did not affect negatively the prgjéds easier to have a relationship between
a smaller number of partners”, said an executiva sfone sector firm. On the one hand,
the average score of the answers given to queBfion - the importance of the number of
alliance partners as a negative factor - is jud°1, which basically means that the alliance
outcomes have not been negatively influenced byntimaber of partners. On the other
hand, looking carefully into the answers, one fimgeces of information that help to
understand the former answer and, more signifigaidad to a somewhat different
conclusion. An important aspect referred to by rit2rviewees (representing 11 alliances)
is that some partners were not absolutely essentihle project, because of their marginal
contribution to the project (in performing acties) or no contribution at all. However,
such non-positive contributions were not percei®d most respondents as being a
negative factor, despite the fact that a largemugrof partners tends to increase the
transaction costs and the management difficultieslilances. A second point worth
mentioning is that 13 firms (of which 5 are parttbé previous group of 12) reported
having had a strong interaction with the local Rp&former during the preparation and
implementation phases of the project, but a weakoomteraction with the other alliance
partners. Therefore, these firms were not partrtulaell positioned in the partnership to
clearly assess the contribution of the other pastme evaluate whether the number of
partners affected in any way the alliance outcondeshird point, referred to by some
executives, relates to the logistic problems ofarging meetings with a large number of
partners and from several different countries. Iginghree out of four interviewees who
mentioned that some partners quit the alliancendidconsider it a negative factor capable
of influencing the alliance outcomes. These issuggest that the number of partners was

relevant indeed, although not perceived as so byyriians.

5.3 THE PORTUGUESE PARTNER FIRMS

5.3.1 Prior experience in interfirm cooperation

" For n = 36 since six firms have considered the bemof partners to be too few and one observagon i
missing.
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The level and kind of prior experience of the Pguese partner firms in interfirm
cooperation are rather diversified. In Figure Seplwv, which classifies the firms according
to their experience in cooperation, it is obsergahht less than half of the firms affirmed
they had prior experience in interfirm cooperatibat about 23% had already participated
in three or more partnerships. Also very significarthe fact that for more than 55% of all
firms this has been their very first experiencéhalgh four of them had had joint research
projects with universities or research institutitse$orehand (see Table 5.1). Of those firms
who had prior experience, four had participatedjust one project and seven had
experience in commercial/business cooperative gi®jenly. No more than 12 out of 43
firms reported they had prior experience in redearooperative projects, sometimes
involving universities or research institutions rajowith firms, however not all the cases
included international partners. Only two firms hadrticipated in the preceding

cooperative research programme (CRAFT I).

The results demonstrate that in general the Poggeggdirms had little experience in
interfirm cooperation, particularly in R&D coopekat projects and projects involving
partners, firms and RTD performers, from other ¢oes. The level of prior experience
reported by the respondents is not related to itee f the firms, therefore it cannot be
assumed that smaller firms had less prior expegiancinterfirm cooperation than the

larger ones or vice-versa.

Figure 5.2 Prior experience in interfirm cooperation

Number of firms
H
o
Il

B1.1 Firsttime B1.2 Less than B1.3 Three times
three times or more

Number of prior alliances

Note: Two firms are being countegvice because they participatet
two projects each.
Source: Interviews (question B1).
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Table 5.1 Prior experience in interfirm cooperation - breakdo by type of projects

Group Fre- Type of projects Remarks
(prior quency Commercial Research Both
alliances) /Business
B1.1(=0) 24 Four firms had had research projects with

universities or research institutions. Two firms
were involved in two projects simultaneously.

B1.2(<3) 9 2 7 Four firms had participated in one joint
project only.
B1.3(=3) 10 5 4 1 |One firm had participated in informal client;

supplier projects only.

Source: Interviews (question B1).

Harrigan’s (1988: 223) results suggest that thesimigar venturing experience levels
between partners tend to have a negative impadhenventure success. And Ciborra
(1991: 59) argues that “a firm can learn how towgetand fine-tune alliances per se. The
result of such learning is the institutionalizatiohthe organization’s rules and routines
aimed at managing alliances.” Hence, to what extkdt“prior experience” affect the
alliance outcomes? And, how far did it affect fiftnability to derive benefits from
alliances? It is very difficult to answer these ompant questions objectively, given the
complexity in isolating one factor among many oshénat have influenced alliance
outcomes. Table 5.2 below contains the averageescéor the variables “Overall
assessment of the performance of the alliance”1(C1lack of experience as a negative
factor” (B7.14) and “Importance of the experien@ngd for firms” (C2.8), according to

the level of experience reported by firms.

Although the average level of satisfaction with #iance of group B1.1 (first-timers) is

rather similar to that of the full sample (3.61 aBdb9, respectively), the average
importance attributed to the “lack of experienceamegative factor” is considerably higher
for group B1.1 than for the full sample (2.39 and22 respectively). The difference is even
greater between groups B1.1 and B1.3 concerningahable B7.14 (lack of experience as
a negative factor), despite the level of satistactvith the alliance being higher for group
B1.1. The average scores for the variable B7.1grofips B1.2 and B1.3, 1.44 and 1.70
respectively, are considerably lower than that mfug B1.1. These figures suggest that
prior experience positively influences the abildf firms to capture benefits (or avoid

problems) from interfirm relationships. Unexpeciedthe group of firms with less

experience (B1.1), on average, ascribe less impogtéo the experience gained with the
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alliance (C2.8) than the other groups do, despieiriterest of the former in entering new

partnerships being higher than all other groupduting the sample average.

Table 5.2 Lack of experience as a negative factor versug tehaatisfaction with the
alliance, according to firms’ level of interfirm operation experience

Cl.1 B7.14 C2.8
Group Average SE Average SE Average SE n[%]
scores scores scores

Bl.ln=24*| 3.61 0.20 2.39 0.25 2.94 0.23 [¥8%)
B1.2(n=9) 3.89 0.33 1.44 0.40 3.67 0.32 [160 %]
B1.3(n=10) 3.50 0.31 1.70 0.38 3.57 0.36  [70%]
ALL (n=43)*] 3.69 | s=0.98 202 s=120 3.26 s = 0.96 [8B4¢]

Notes: (*) One observation is missing. (s) Sample stathdizviation. (SE) Standard errorS(/é\/ﬁ).
Source: Author’s elaboration based on the answers totgqresB1, C1, B7 and C2.

Many executives considered prior experience in ecatpn important but the multiplicity
of situations found in this particular sample doesallow one to identify a clear pattern of
causality. Firms with no experience in interfirmoperation tended to play a more passive
role within the relationship, but not in all cas&sme of these firms were able to establish
a link between the alliance outcomes and lack pedaence, and two of them came to the
conclusion that they would have never entered th@nee had they prior experience in
cooperation, given the number of problems facednduits execution which could have
been prevented from happening at the beginningGsse study B in Box 5.2 above). The
general director of a foundry firm said that thepuld be “more confident and less
passive” had they experience in cooperation. Egpegd firms appear to have a different
perception about the implications of alliances, tha following cases of two firms with
experience in R&D alliances show that experiencenelmay not be enough for a
successful outcome. In a very successful alliandeich is reported in Box 5.3, the
interviewee clearly emphasised the importance @i @xperience in successfully dealing
with an unexpected increase in total research ¢batsvould have prematurely ended the
alliance otherwise. Another firm was successfulam attempt to reduce an oversized
project to a smaller one fitting the firm’s needs the project eventually failed. The firm’s
intervention occurred only when the research aaiwere already under way, though it
could have done it much sooner, but the firm rejélcat the alliance outcomes were in any
way the consequence of lack of experience in caber (see Case study E in Box 5.5

below). Prior experience may not have been an itapbfactor for the alliance outcomes
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in all cases, however the lack of experience ha®lsubeen significant in many

unsuccessful alliances.

Box 5.3 Case study C

responsible for the so-called “stopper flavourbisitled wine. A CRAFT project was set up
develop a technological process to eliminate ¢east reduce substantially this problem, wh

to join the project but the firm made little cobuition to structuring the project and setting
the alliance. It did not have the technological exxige required to do so. There were
Portuguese RTD performers in the alliance but theas trust between the firm and t

major negative factor could have ended the alligpmaturely: a substantial rise in t

assume the extra costs. The financial directormaéd that “if it was not our prior experien

was a great technical and economic success. Thep&am Patent Office granted a patent
the new technological process (rather unusual éotuguese firms) and the firm has now
important competitive advantage. Three aspects img@ortant to emphasise: the stro
commitment of partners to the project, the trudiveen them (for instance, they signed
agreement on the intellectual property rights cafter realising the potential benefits of t
project), and the financial capability of the firta support the extra research costs

layout. This was a major investment for the firm.

As a natural product, cork contains microorganisam&l chemical properties that are

to
ch

is damaging the market, but keep the charactesisfithe cork. Besides being disagreeable| for
wine lovers and the wine industry, this problemalso explored by synthetic stopper produders
for competitive purposes. A Portuguese cork stoppeducer (with 170 workers) was invited

up
no
he

project’s prime proposer, as a result of good prmnmercial and personnel relationships. One

he

research costs when the project was well under Baged on the potential benefits of the
project and the trust in the prime proposer, the filecided to proceed with the project gnd

e

in cooperation probably the project would have gagpat that stage”. Eventually, the alliarjce

on
an
ng
an
he
and

particularly to acquire the novel equipment and endle necessary changes in the production

Source: Interview.

5.3.2 Selection and prior knowledge about the partners

Having information about the partners before emibgrion any inter-firm relationship

is

widely regarded as an important factor for its fatwsuccess. Prior information about

partners’ culture, technological strengths and abjes, among other things, is extremely

important to assess the compatibility and potenéidvantages and disadvantages of

working together. Dodgson (1992b: 237) is emphaticthis point when he states t

“partner selection is the most critical decisiofeefing the success of collaboration

requires time and energy to negotiate with potépaatners and small firms often lack

hat
Dt
the

time and/or resources to identify external sourieknowledge (Rothwell and Dodgson,

1991; Peterson and Sharp, 1998).
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RTD performers played a central role in most pasini@s on this matter. Besides the R&D
activities, they frequently carried out other adids, such as project co-ordination,
searching for partners and “persuading” them tdi@pate. Figure 5.3 elucidates their
pivotal importance in the partner selection prociseports that 29 out of 43 partner firms
were first contacted by RTD performers, and only®2dere contacted by the prime
proposer. Apparently, there is nothing wrong wiifs tpractice. However, partners should
be “chosen” according to their potential to stréegt the partnership, and not just for
convenience, to share part of the research costeogly to take part in, as seems to have
happened in many cases. An important sign thatauotigtes this suspicion is the fact that
many firms have been contacted when the projectalr@ady structured, thus restricting

the room for negotiation and further contributions.

Figure 5.3 Who did first contact the Portuguese partner firms?

21
20
(2]
5 16
2
o 11
Q_ 12 7
S 8
o 8-
o]
g
zZ 4 1 1 2
0 | | — N
Prime International National or Other firm Unknown
contractor R&D local R&D
performer performer

Firm was first contacted by:

Sour ce: Interviews.

In many cases, it appeared that the question was afmut being “invited” to participate
than to have the chance to choose the partnersséeetion method consisted in sending
an emissary directly to pre-selected firms with tesion of making a presentation of the
research project and inviting them to enter thamadle. In other cases, that role was carried
out by the local RTD performers. In general, thettRpuese partner firms “easily” accepted

the conditions being offered by others, without @sipg their own conditions on

%8 Two out of the five Portuguese prime proposer $imme included here. The other three were firstamed
by a local RTD performer.
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participation, namely concerning the type and nundfepartners involved, but also by
making no substantial contribution to the proj&ich passivity about the partner selection
process is likely to produce negative consequennethe alliance outcomes since this is

widely accepted as being a particularly importaskt

Most firms seemed to disregard the importance @f plartner selection process or,
possibly, they just failed to notice its importargieen their scarce experience in interfirm
cooperation. Another explanation, valid for somgesa relates to the fact that the potential
benefits on offer easily surpassed the costs dicgaating, thus relegating to secondary
importance the issue of partner selection. For stimes, however, the partner selection
was important. In one case, the executive stre8s#dthe compatibility among partners
was guaranteed since the local RTD performer krtbedsirm well and it would not invite

the firm to enter an alliance if the partners did match the firm’s philosophy and culture.
Two other firms imposed as a condition to enterphgnership that no other Portuguese

and no other Portuguese and Spanish competitos filespectively, should participate.

Figure 5.4 Prior knowledge about the partners: breakdown petgf partner

National R&D
performers

National firms

International R&D
performers

Type of partner

International firms

0% 20% 40% 60% 80% 100%

Level of prior knowledge

m Knew all 0 Knew some @ Knew none @ Does not apply

Note: The category “Does not apply” refers to the numbkalliances which included o
national firm only (7 cases) and the number ofaalties which did not include national R
performers (13 cases). The “Knew all” egory is applied even when the alliance includsi
a single partner of a given type.

Source: Interviews (question B2).

Figure 5.4 clearly shows a sharp contrast betwewat firms reported knowing about the
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national and international alliance partners. As waeed quite expected, the international
partner firms and international RTD performers wampletely unknown to 65% (28) and
79% (34) of the firms interviewed, respectively.n@ersely, the national partner firms and
national RTD performers were all known to 72% (263 80% (24) of them, respectively.
In 15 alliances the executives knew at least oternational partner firm, but only in 9

alliances was an international RTD performer known.

However, of all firms that reported having had sgmier knowledge about the partners,
what kind of knowledge were they referring to? Feglb.5 breaks down the prior
knowledge about partners according to the type mdwkedge. Only a very small
proportion of those firms had worked together irsimilar cooperative project (e.g.
business or technology alliances), some had hadmesaial relationships (e.g. client-
supplier relationships or the development of techinstudies by research institutions), but
the majority of them had had relations at an ingtihal level only (e.g. as a member of an
association) or they merely recognised the padneame. Proportionally, firms that
worked together in similar projects with internaiid partners outhumber those that

worked together with national ones.

Figure 5.5 Prior knowledge about the partners: breakdown mdkof
knowledge

National R&D
performers

National firms

International R&D
performers

Type of partner

International firms

0 5 10 15 20 25 30 35

Kind of prior knowledge

m Worked together on a similar project O Had commercial relationship before
m Recognise name/Institutional relations

Source: Interviews (question B2).
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As we have seen, prior knowledge about alliancénpes was, in general, rather limited
and most Portuguese firms accepted entering thegvahips without having any further
knowledge about them, since pre-project meetingh #ie purpose of getting to know
each other were very rare indeed. Very few intevees said there were preparatory
meetings with all partners to discuss things like tproject’'s structure, individual

objectives and specific needs, the RTD performianological competence to carry out
the research activities and their responsibilitiesd, very importantly, to assess the

partners’ compatibility in the future joint undekiiag.

To what extent did prior knowledge about the pagnefluence alliance outcomes? The
answer is rather complex since there is no unicateem in the sample. Indeed, at least
three different situations emerge from the answ8@ne firms did not establish any
particular link between the two, which is understanle if the relationship ran smoothly
and has reached the pre-defined objectives, bptisung if not. Other firms stressed that
prior mutual knowledge greatly helped the partnergenerating trust and understanding
among them, which facilitated the implementatiorthedf projects. A third group of firms,

which have in common the failure of their projec&snphasised the initial lack of

knowledge of alliance partners and their objectimssa major negative factor for the
alliance outcomes (see Case study B in Box 5.2pbrhpatible objectives came out in the
course of the relationship and, in some casessfaso found that the project had been
prepared to meet the needs of a specific parthat; is, they did not perceive at the
beginning the partners’ hidden agenda. Furthermsoeye RTD performers have been
accused of not having adequate competencies tp @atithe research activities or, even if
they did have such competencies, the researchitegtilnave been intentionally biased
towards the benefit of some partners, or they dilseriously commit themselves to the

project.

5.3.3 Initial contribution to the project and bargaining power

The initial contribution of the Portuguese partfiems in structuring the projects was
rather modest, which is symptomatic of the absefiaarlier discussions among alliance
partners. About 74% of these firms entered thearadle without giving any significant

contribution to the project’s structure (see Figtré below). In most situations, projects
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have been set up by somebody else, frequently dh pEFformer, and were completely
structured when the Portuguese firms learnt aldmermnt Despite the fact that some firms
reported that the projects were well structured tioey lacked the (technological)
competence to make any changes, in many partneriigir opportunity or possibility to
make changes to the project was blocked as weladta question of accepting or rejecting
it, as an executive put it. In other cases, firmelégated” to the local RTD performer the
responsibility to set up the project and act onirtheehalf. Eight firms made small
contributions, such as providing (requested) tezdindata or searching for partners, and
only three out of 43 firms took major responsii®kt in setting up the alliance (see Case
study D in Box 5.4). This is too little taking intoonsideration that the number of
Portuguese prime proposers alone is five and it wasirally expected that their

contribution would be more significant.

Box 5.4 Case study D

A project was set up to recover the slate wastéciwiepresents about two-thirds of the tatal
material extracted. The objective was to assesstablnical and economic feasibility of
creating ceramic products of high quality by usstgte powder as the raw material. To the
prime proposer, a Portuguese slate SME (about 3@logees), the project was npt
economically or strategically very important bue thrm put great effort into setting up and
accomplishing the project, even though it was ti& ft entered a partnership. The firm's
director said, “At first the project was only modtzly important. There was great expectation
about its technical and economic success but thwa® also great technical and market
uncertainty. Furthermore, the new products showddehinnovative characteristics to pe
competitive with traditional ceramic products.”
With no competencies in material engineering anohWtadge about the ceramics industry, |an
alliance seemed to be the best strategy becawusald include partners with complementary
competencies, such as slate firms, ceramics fimus rasearch institutions. Eventually, the
project was technically successful and the new ybds competitive. The commitment of
partners to the project and friendly relationshgiween the firm and an important ceramics
firm, which is also very important for the subseguestages of production and
commercialisation, are important factors of sucdes®fer to. An application for a patent has
been submitted.

Source: Interview.

In a specific case, the firm accepted participatinghout making any substantial

contribution to the project, despite knowing thatvas over-sized and could not be fully
concluded within a two-year period. In the firstetieg, the firm suggested and its partners
accepted a reduction of the project’s objectivesrider to take advantage of the firm’s

prior research and adjust it to the firm’s existprgducts. However, the firm did not have
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much control over the research activities to bégpered and the project eventually failed.
It agrees that not acknowledging the importancethef pre-project stage, namely the
compatibility between the project’s objectives dhd firm’s needs, was a crucial mistake
for the alliance outcome (see Case study E in B&xb&low). Two firms not included in

the sample quit their alliance precisely becauseethvas no compatibility between their

specific needs and the objectives of the projects.

Figure 5.6 Firms’ initial contribution to the projects

35 - 32
30 |
25 |
20 |
15 |
10 - 8

0 [
Major Small None or
Irrelevant

Number of projects

Level of contribution

Source: Interviews.

Many projects reached firms via the local RTD perfer (in general a specialised
technological centre), instead of originating witliirms and being tailored to solve their
specific problems. Despite the advantages of ttterlapproach, firms stressed that they
lacked adequate R&D structures or financial resesifor research, and they are not always
aware about existing technological solutions tlitathieir needs® On the other hand, the
local RTD performers have easier access to new lkaume and new technologies and
know quite well the firms’ problems, therefore themg in a good position to identify and
recommend research projects that suit the firmeteeand meet their financial capability.
A financial director of a foundry firm summarisdsetperspective of SMEs: “Given the
lack of resources for research, it makes everyeséimst R&D projects not close to the

firm’s core business should be set by researcitutishs.”

When firms do not commit enough time and resoutaesructuring a cooperative project

% This is consistent with Delapierre et al.’s (1988) work on cooperation between firms and research
institutes, where they refer to the “inability [ghall firms] to formulate [their] requests for atance.”
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and make themselves essential for its implememtaitias likely they will not have enough
control over it and there will be no strong intggdedence among partners. In many cases,
the bargaining power of partners was unbalanced fhe very beginning, penalising those
who, for any reason, accepted playing a relatiyelgsive role in the whole cooperative
process. Additionally, the lack of knowledge abthé partner firms and RTD performers
and their objectives created adequate conditionshidden agendas and opportunistic

behaviour.

Box 5.5 Case study E

A CRAFT alliance was set up to develop an automé&gdolanning system for leather shpe
upper parts to be interfaced to a manual cuttirgesy. A machinery and equipment segtor
Portuguese SME (about 20 employees) participatethénalliance. This firm had a large
experience in joint R&D projects with firms and Ré&ibstitutions, had good knowledge abaout
another Portuguese firm of a different sector, digdnot make any substantial contribution|to
the project’s structure. Initially, the prime RTRrformer’s idea was to develop the entjre
machine from scratch, something hardly possibleatcomplish in two years given the

technological complexity of integrating severalfgliént technologies that the project requirgd,
some of which took the firm some years to perfécthe first meeting, the alliance partners
accepted a proposal from the Portuguese firm taaedhe project to the development of the
lay planning algorithm which would be adapted te finm’s existing leather cutting maching.
In the words of the firm's computing director: “Retpectively, an active participation in the

pre-alliance stage would have been useful to t#ilerproject to be adapted to the machine|the
firm already makes.” However, the firm’s capacityinfluence the course and intensity of the

research being carried out was very small. “The Ryddformer refused the firm's offer
expertise and specialised staff (in some case®rbdtan the RTD performer’s) and that
impoverished the relationship, repeated reseandady done and thus limited the alliance
outcomes”, he added. Eventually, the alliance widlare. The main negative factors were the
weak interaction amongst the partners, their réfusashare knowledge, and different
expectations about the alliance. “Some partnerstedato create something innovative
useful, others were only (possibly) interestednia acquisition of the new technology, and yet
others regarded the project as a source of funidintheir research activities but without the
required commitment to attain the project’s objesdi” Ironically, the firm had adequate
competencies and could have developed the algorithtonomously but it would have 1o
allocate 2 or 3 people on a full-time basis to phgject for a minimum period of two years, a
substantial effort for a very small firm. Now, tfiem will do that!

Sour ce: Interview.

5.4 IMPORTANCE OF THE ALLIANCES

5.4.1 Strategic importance and main goals of projects

The perception of how important projects were te thims is likely to be a helpful
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indicator for a better understanding of the roled aommitment of partners in the
relationship. It is also relevant for a better assgent of the relationship between alliance
outcomes and firm performance, since a low impacfiton performance may be simply

the consequence of little initial interest in thiejpct.

Figure 5.7 identifies the main strategic importaaseribed to projects by the Portuguese
firms at the beginning of the relationship. Morarthhalf of the projects were primarily
aimed at strengthening the firm’s existing coredpicis by improving or adding new
features and, fundamentally, by introducing innmrat to the production process in order
to increase productivity, diminish the productiarsts or improve the quality of products.
About 25% (Al1.2 and A1.3) of all projects aimedlainching a new line of business,
consisting of one or a range of new products. Séimes (Al.1 and Al.6), however,
regarded the alliance chiefly as a means to attalividual objectives, including getting
experience in interfirm cooperation, establishingetinational contacts, establishing
linkages with universities, and keeping an eyehlmnresearch being done which might be
of interest to the firm. Five executives have cmosme of the options listed despite
admitting not having real interest in the allianmgiectives and, if they had not been

invited, their firms would not have entered thetparships.

Figure 5.7 Strategic importance of projects

Number of firms

Key: The project:

Al.1 Was mainly seen as a way of getting experiémaaerfirm cooperation;
Al.2 Aimed at launching a (major) new line of buesis;

Al1.3 Aimed at launching a subsidiary line of bussée.g. reusing a by-product);
Al.4 Was to strengthen the firm’s existing coreduets/services;

Al1.5 Aimed at preventing/diminishing environmerdaimage;

A1.6 Other.

Source: Interviews (question Al).
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Figure 5.8 categorises the 30 research projectsrdiog to their main goals. Half the

projects aimed at improving an existing productienohnology and about 25% aimed at
developing a new product. Normally, the latter pot§ also required the development of a
new production technology or at least the improveinoé the existing one. Three projects
aimed at developing a new process for dealing thighwaste resulting from the production

process.

Figure 5.8 The main goal of projects

Number of projects

o N M O

Key:

A4.1 To develop a new marketable product/service;

A4.2 To improve the features of an existing protherice;

A4.3 To develop a new production technology;

A4.4 To improve an existing production technology;

A4.5 To adapt an existing production technologyrfrather sector(s);
A4.6 Other.

Source: Interviews (question A4) and project’s synopsis.

5.4.2 Importance versus urgency of projects

This section attempts to understand if the urgexicy project is related to its importance
for the firm or if the two variables are independigom each other. Table 5.3 compares the
importance of the projects for the firms with itegency. It demonstrates that only 4
projects were of marginal importance but 19 (45.286Je not urgent at all; 19 projects
were very important but only 12 (28.6%) of them evam fact urgent; 19 projects were
moderately important but 12 of them were not urgerdll; and just 17 out of 42 projects
were urgent indeed. Only twelve executives clasgithe project as being simultaneously
urgent and very important. No project has been idensd fundamental for the firm’'s

survival with, perhaps, the exception of one case (Case study F in Box 5.6). The results
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indicate that the firms were able to distinguisle timportance of projects from their
urgency?® Projects were not regarded as being more urgesttbiecause their potential

advantages were greater, and vice versa.

Table 5.3 Comparison between the importance of the projetstaeir urgency

Importance of the project
Urgency of the Very Moderately Marginal Total
project important important importance
Urgent 12 (28.6%) 4 (9.5%) 1 (2.4%) 17 (40.5%)
Not very urgent 3(7.1%) 3 (7.1%) 0 (0.0%) 6 (14.3%)
Not urgent at all 4 (9.5%) 12 (28.6%) 3 (7.1%) 19 (45.2%)
Total 19 (45.2%) 19 (45.2%) 4 (9.5%) 42

Notes: One observation is missing. Percentage figuries te the total number of observations (42).
Source: Interviews (questions A2 and A3).

Box 5.6 Case study F

A cork sector SME entered a CRAFT alliance to dawelew building materials by using|a
mixture of organic materials, particularly corkdaconcrete. The firm was invited to enter the
alliance by the prime proposer, who structuredgragect and with whom the firm had prior
commercial relationships. The firm considered th@jgrt strategically very important, perhajps
fundamental for the firm’s survival, because at tinge the cork sector was in crisis and the
firm was considering a diversification strategy. diiactors were menacing its econo
stability. On the one hand, synthetic stoppers vibe@ming important substitutes for its main
product — cork stoppers. On the other hand, thk wais too unvalued because the cork waste
in the cork stopper production process is about 60%e total cork used and only a part of the
total cork produced is suitable for stoppers, re@nting a strong disincentive for the cork tree
producers to keep looking after the trees and shsisrious problem for the cork industry in the
medium term. The new range of products was of greahomic potential and, by using all the
cork produced, would certainly raise the cork’sremic value.
The project was implemented according to plan andvas technically very successful.
However, the firm decided not to exploit econonlicahe alliance outcomes due to a major
change in raw material prices over the project etien, which made the new product
economically unfeasible even before it had reachedmarket. On the one hand the firm was
not completely satisfied with the alliance becathseproject has not been implemented. On|the
other hand, it was very satisfied since the difieation strategy had been “imposed” by the
market conditions and was not something genuineipted by the firm. The new econo
circumstances allowed the firm to keep itself m drea of business with no need to acquire
competencies in a completely different area, andeweelop and market products of a very

0 A »* test has been run to test whether or not thema &ssociation between the level of importancetiaad
urgency of projects (i.e. test if the answers vegraere not in proportion). The statistic obtained (9.643) is

just greater than thx(z) 054 critical value (9.49) but well belovx(z) 01:4 critical value (13.3), meaning that

the null hypothesis of no correlation would be @ted for the 1% level of significance and rejectedthe
5% level of significance. Thus, there is some ewigeto reject the null hypothesis at the 5% level o
significance, however the difference between jthetatistic andy® critical value is so tiny that the weak
association between the variables it represeriilsely to be related to the fact that some expeei@des are
smaller than five, one of them being smaller thae.o
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different kind. Also important to note is the fattat they have signed a contract on
intellectual property rights at the end of the tielaship, after realising the economic poten
of the alliance outcomes, and they are applyingfpatent.

Source: Interview.

Table 5.4 Reasons supporting the importance versus urgenthedgirojects

Very important

Moderately important and
Marginal importance

Urgent

—12 firms—
of the kind to add value to its products;

* For environmental reasons;

» The project fitted the firm’s policy on
innovation and product quality; great mar
potential;

« The traditional process being used was n
satisfactory and the firm was receptive to
novel solutions;

* Expected a great impact on the firm’'s
production process or product quality;

 The project had great economic and/or
competitive potential;

« Firm was seeking a new product to
overcome the crisis in the sector;

« Firm was seeking a technological solution

—5 firms—

* The firm was seeking a new solution but was not
convinced it would work;

* The project fitted the firm’s strategy on innovatio
and search for new products/technologies but thi

ketvas just an exploratory stage;

* The firm feels the need for a new production

ottechnology but the expectation about its workabil
was low;
» The economic and competitive benefits would be
great if successful but the best expectation wais th
the project would confirm the firm'’s prior research
results;

» The new system was technically feasible but its
economic success demands novel equipment an
depends on the users’ technological upgrading;

Uy

—

Not very urgent and Not urgent at all

—7 firms—

» The new automated and flexible process
only applies to a small percentage of the
total production and the firm already had
solution;

« It is a longer-term solution and more
environmentally friendly but with little
economic impact and the firm already ha
solution;

« The firm was not seeking the project but
working with an R&D institution and its
economic potential made the project
important;

*Was a needed innovation but the firm did
not know about the technology;

* The firm needs to comply with
environmental demands but the new prog
has no economic advantage over the
existing one;

*Was an important technological
improvement if successful but the existing
technology was near to its potential;

—18 firms—

no interest in the project;

@ Important to add value to by-products but the firm
does not depend on it;

* Important for the firm’'s image but the potential
market for the new product was too small;

Hedmportant to learn about a new technology but th

expectation about its success was very low;

1%

and the firm already had a solution;

* The firm was not interested in exploiting the résu
but it was a duty to collaborate;

 The innovation is only important to a small part of
the total production and the firm had already a
solution;

8Fome advantages but the expectation was very |
not interested in the project if not invited;

* Not interested in the results of the project;

» No immediate interest in the project;

J» The project was less important than the opporturi
to work with RTD performers;

» Low expected impact but it is important to taketp
in projects of this kind;

» Was a political decision not supported by economi
or technological benefits;

» Fits the firm'’s innovation policy but the expected

economic impact was very low;

Source: Interviews (questions A2 and A3).
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Table 5.4 contains the main reasons given by tterviewed executives in support for
their answers concerning the relationship betwdw®n importance and the urgency of
projects at the beginning of the relationship. Sah¢hem admitted they have changed
their opinion in the course of the implementatiéthe project, after becoming aware of its
potential benefits. It comprises four sections,respnting the different combinations of
importance versus urgency of projects. Some o¥#m@ables have been aggregated for the
benefit of the analysis. Table 5.5 below providasr fexamples to illustrate each of these

four combinations that represent the strategic mamee of projects.

In section 1 in Table 5.4, projects were considenggnt and very important because the
firms were already seeking or were receptive toeh®olutions, the firm’'s strategy was
based on innovation and product quality, or thggats were expected to render substantial
economic and competitive advantages. In sectidoofh the firms and projects basically
share similar attributes to those in section 1, én@w the expectation of firms about the
success of the projects was quite low, at leasthé immediate future. Projects were
considered urgent due to their potential advantdggsnot so important because of the
pessimistic expectation about their success. Finage not optimistic that the projects
could meet the technical goals set out at the Iégin In section 3, the projects were
important for a number of different reasons butdRkpected advantages were quite small.
Consequently, these projects were not considemgehtiand several firms stressed the fact
that they had already a technical solution. Seciamombines low expectation about the
success of the projects with low expectation alitsuadvantages, plus lack of interest in
the alliance outcomes. Therefore, to this groufrofs the projects were neither urgent nor

important.

These findings above demonstrate that many projeets hardly worthwhile and probably
would not be accomplished outside the frameworlfR&D alliance publicly funded.
This is likely to affect the commitment of firms tee projects and, consequently, have an

influence on the alliance outcomes.
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Table 5.5 Importance versus urgency of the projects — illbe examples

Very important

Moderately important and
Marginal importance

Urgent

Case study G

An SME of the construction sector (prec
concrete) entered a research project
develop a prototype of a new GR
(combination of glass-fibore and cemer
product, with great market and econon
potential. The interviewee concluded: “In
sector where the R&D investment is ve
small and innovation essentially a rever
engineering process, this firm has a ma
culture of innovation in order to best ser
our clients and beat competition.”

5

ase study H

ne of the most important mould-making SM
to Portugal entered an alliance to acqu
Cexpertise in a novel, potentially disruptiv
ntproduction process. The firm and the mou
nimaking industry have been using a simi
aechnological process to produce moulds for fi

Es
ire
e,

Id-
ar
fty

ryears. The perception that a new production

sgrocess based on novel technologies may

kebout to come up led the firm to enter the allia

véo acquire knowledge which might be strategica
important. However, the project was regarded
first approach to assess the potential of the
technology and the expectation about its suc
was relatively low.

be
nce
ally
as a
hew
Cess

Not very urgent and Not

urgent at a

Case study |

In a project aimed at developing a wat
based dye coating for the foundry indust
an SME participated in it for reasons whi
have to do with legal requirements
comply with environmental
Foundry firms will have to adopt the wate
based dye coating in their producti
process and they were interested in learr
about it, however the new technologig
process has no economic advantages

legislation.

Case study J
br- A project was set up to develop a prototype d
ry,wood product which would be water- and fir
chresistant, and simultaneously environm
to friendly, aiming at reaching a rather sm
market niche. The quality director of a wo
r- sector SME considered the project neit
bn urgent nor important. In the words of tf
ingnterviewee, “The decision to enter the allian
al was political, because it was not supported
pveany future economic or technological benefit.”

the traditional one.

fa
e_
ent
all
hd
ner
ne
ce

by

Sour ce: Interviews.

5.4.3 Cooperation instead of alternative strategies

A cooperative project is complex, involves negadiat sharing of the decision-making and
demands a minimal degree of trust and commitmeatl@lliance partners throughout the
relationship. As it is a rather different processni a firm’s internal procedures and
routines, the question of “why cooperate?” remamportant as long as an alternative
strategy is available. Firms were asked whethemptbgect they were involved with could
have been accomplished by other means than throameration. Of those who answered
affirmatively, Figure 5.9 shows which alternativteategies could have been used instead

of an alliance.

More than half of the firms considered that theesan alternative way of carrying out the

project. Four firms had the capability to carry ¢l project alone, solely using internal
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resources, fifteen firms could have done it in @ragion with the research institutions, and
three others said the intended objectives coulde Haeen achieved through a market
transaction. The fact that many projects were ixght small in scope and aimed at
changing or having an impact on a (small) partheffirm’s overall activities is the major
reason why the variables “Merger” and “Acquisitidmve not been considered alternative
strategies by any firm. Figure 5.10 below shows tha merger or acquisition strategy
received the highest average score and lowestatmidviation (question A7.9: the scale
of the project would not justify a merger or acgios policy). Only three firms admitted
that merger or acquisition was a possibility, althlo it had never been considered before

the alliance.

Figure 5.9 Alternative strategies to cooperation

16 - 15
% 14
g 12
£ 10 -
5 84
& 6 - 4
o
E 4- 3
=]
. m - o
0 T T T 1
Goitalone Go italone Market Merger Acquisition
*) (**) transaction

Alternative strategies

Notes: (*) Using internal resources. (**) In cooperatiaith RTD performers. Tw
observations are missing.
Source: Interviews (question AB).

To most firms, however, neither the idea of cagyiout the project alone (or in

cooperation with RTD performers), nor the analysdipossible alternative strategies has
ever been under consideration. In fact, as explagisewhere, the majority of firms were
invited to enter the alliance, most of the projeetse already structured, and few firms had
the possibility or capability to suggest changelser&fore, an alternative strategy to an

alliance has rarely been pondered.
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Figure5.10 Factors that supported the decision to cooperate

A7.1[n=40,5=1.32] 4.05

A7.2 [n=41,5=1.10] 412

A7.3 [n=40,5=1.02]

g A7.4 [n=41,5=1.30]
()
g A7.5 [n=40,5=1.03]
I
tp AT7.6[n=41,s=1.22]
A7.7 [n=41,5=0.93] 4.07
A7.8 [n=40,5=1.14] 4.13
A7.9 [n=41,5=0.87] 451
1 2 3 4 5
Average score
1-Strongly disagree 2-Disagree 3-Neutral 4-Agree 5-Strongly agree
Key:

A7.1 The costs of the project were too high for thefio carry it out alone;

A7.2 Lack of in-house expertise to carry out the progone;

A7.3 We were expecting to get benefits that go beybedstope of the project;

A7.4 The expected benefits would not justify the cifstarrying out the project alone;
A7.5 The kind of technological solution we were lookiiog was not available in the marketplace;
A7.6 The risk of failure was too high if carrying obgtproject alone;

A7.7 We were seeking to learn from our partner firmg R D performer(s);

A7.8 An independent strategy would have taken too ntined;

A7.9 The scale of the project would not justify a mergeacquisition strategy.

Notes: (n) Number of observations. (s) Sample standaxdation.

Source: Interviews (question A7).

Executives were asked to provide their opinion amumber of statements related to the
option to cooperate and the average scores for statbments are shown in Figure 5.10.
The reasons given by firms in favour of a coopeeatesearch project include the sharing
of costs and risks that the research activitieagdwnvolve, and the possibility of joining

firms with different technological competencies ward the same project. The CEO of a
construction firm added, “The contribution with atwhfrontation of different perspectives
to solve a common problem is deemed very impotgrthis firm.” The complementarity

of partners’ activities and competencies was reteto by many firms as an extremely
important aspect of cooperation, because it ineedise likelihood of technical success
and enhances the research outcomes. The opportonityrk with R&D institutions on an

international research project was also extremghealing to SMEs.
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The high average scores of all variables is indieatf the difficulties that the firms would
have faced, especially had they attempted to eartythe project alone or in cooperation
with the research institutions. The lack of finah@nd of research resources seem to be
the two major obstacles for these firms to carry oesearch projects; the CRAFT
programme has been created precisely with the tgeof helping small and medium-
sized firms to develop research projects by p#ytiahding the research activities. Of the
four firms that had the capability to carry out fireject alone, two said the costs would be
too high since it would be necessary to deploy ntbee one full-time researcher to the

project and for a long period of time.

Generally, the research capability of firms wasyveeak and rarely could a research
structure (e.g. R&D department, laboratory, equipth@r people performing research
activities on a full-time basis be found. Most fgracked the resources, namely qualified
people, to participate actively in the researchjgmts, particularly when they involved
technologies where the firms had no competenciesialWlle A7.2 - lack of in-house
expertise - has one of the highest average scexaube 33 firms (A7.2 = 4 or®5)stated
not having in-house expertise to perform at least pf the research activities. But in many
cases, firms were able to carry out only a verylspaat of the research activities which
the projects involved. Furthermore, many firms waret interested in acquiring
competencies in areas not related to their cotgites. Examples of this happened when
the project involved the making of a new machineaarew control system; firms were
interested in what the machine or the system cdaldor the business and not about the
technologies necessary to built them. That placadynfirms in a situation of dependence
on the research performers without having the meansonitor or give any contribution to
the project’s technical progress. This also exglairhy 30 firms considered the risk of
failure to be too high (A7.6 = 4 or 5) and 33 firsad the project would have taken much

more time (A7.8 = 4 or 5) in the hypothetical casbeing accomplished independently.

Figure 5.10 also shows that variable A7.3 got tiveelst average score (3.08), meaning that
many firms were not expecting to get benefits thanht beyond the scope of the project.

Calculating the average score for this variableoating to the level of experience in

®1 See Table A2.3 in Appendix 2 for a breakdown efahnswers by category.

124



cooperative projects reported by firms, it resulst the group of firms with less
experience (B1.1) got the lowest average score3gA 7= 2.91; A7.31 0= 3.33; A7.§1 3

= 3.22), suggesting that past experience matteenviinms define their objectives. The
average score of variable A7.7 - want to learn fartner firms and RTD performers - is
much higher than that of variable A7.3, 4.07 an@B3espectively, because firms were
especially interested in accessing the know-howatedl to the project and less concerned
about the know-how that went beyond the projectggdarms were interested in accessing

knowledge necessary to the future use of the aiautcomes.

Generally, the size of projects demanded resowndscompetencies that the firms alone
were not capable to provide. Even those firms ithditated a possible alternative strategy
to the alliance did not have all the necessary tiomd to pursue such strategy, or the
alternative strategy could not meet all the besddit the alliance, namely the benefits
deriving from the complementary role of partnersnmost cases, the alternative strategies

to an alliance have not been considered a priafrid@nfacto alternatives.

5.4.4 Would these research alliances go ahead without public funding?

When asked about the firm’s financial capacity &rg out the project independently,
about two-thirds of the interviewees agreed thathsundertaking was beyond any
possibility (see Figure 5.11). Many of them havendtied a certain difficulty in assessing
accurately the total investment that the reseantheqt involved, partly because the
prospect of carrying out the task alone has negenlzonsidered, but they were certain it
was out of reach. Furthermore, to more than 55%einterviewees the expected benefits
from the project would not justify its cost in thgpothetical case of being accomplished
autonomously. Some projects were simply too lamgegthers the expected advantages
were quite small and in some other cases firms wmie interested in the specific
objectives of the alliance. More than half of thejpcts were considered by firms neither
financially feasible nor rewarding. Sharing theeash costs appeared to be not just a
desirable strategy to pool resources and shareigkhdut an essential condition to make

feasible many projects which would be dropped otiss.
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Figure5.11 Importance of cost of projects and their expecteadhts
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W A7.1 The costs of the project were too high for the firm to carry outit alone

O A7.4 The expected benefits would not justify the costs of carrying out the project alone

Source: Interviews (question A7).

Only eight firms affirmed they would have enoughaficial means to carry out the
research project alone (A7.1 = 1 or 2), but eitherfirm is part of a group or the cost of
the project was not particularly high. One of thésms, a chemical firm, even said that
forming an alliance increased unnecessarily thal st of the project. The director of
operations of this firm said: “If the project waskie developed autonomously, its total cost
would be certainly smaller because the firm’'s pengb salary is only one-third of that of
people from the research institutions and becauseetd tape associated with this kind of
projects would surely be minimised. Besides tHag, research institutions take advantage
of this kind of project to get equipment, thus iregsthe cost of projects.” Generally,
however, firms had scarce financial resources,aalhefor research activities, and many
have admitted they would refuse participating ia #iliance had it not been financially
supported by the European Union. The attractivenéssany projects was dependent on
the amount of financial (and other) resources ittmesfwould have to devote to join in. The
EU funding permitted a substantial reduction of gatners’ contribution and in some
cases “alleviated” quite substantially the firmsiancial burden such that the decision to
participate in the alliance became rather simpt amost risk-free. In such situations the
potential benefits easily surpassed the cost diggaation, even taking into account the
fact that the project had been set up elsewherettandfitness” problems that entailed.

Establishing international contacts, participatinga research project with international
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firms and research institutions, and acquiring k@ewledge are examples of advantages

which could compensate for participating.

Taking the firms’ point of view, an interesting diimg comes out: eventually, the EU
funding turned infeasible projects, had they bearried out autonomously, into cost-
effective ones, and sometimes irrespective of thieames. The EU funding “allowed”
some firms to participate in cooperative projectsiclh they would otherwise not have
considered. The CRAFT programme had the effectreatong new collaborative links
between firm$? To many firms, not entering the alliance would mesaiting for a
solution provided by the market, which is still aeded by them as the most important

source of innovation.

5.5 CONCLUSION

The chapter provides a detailed analysis of thigalncircumstances in which the R&D
alliances were shaped. Despite some clear advansagh joint research projects have to
offer to the alliance partners, there are sevessknesses as well which might negatively
influence the alliance implementation process amautcomes and, ultimately, the ability
of firms to achieve benefits and experience peréorce improvements. Figure 5.12
summarises the potential strengths and weaknegst®e dR&D alliances which derive
from the analysis of the initial conditions. Whtlee “potential strengths” side emphasises
the diversity of partners and their complementasyeats plus the relevance of the EU
financial support, the “potential weaknesses” sidenly reflects structural problems of the
alliances, lack of resources of the Portuguese sfimnd their cultural aspects. The
categorisation of the initial pros and cons is #anapt to single out relevant factors in a
complex picture which characterises partnershipgerevtsimilar circumstances may not
lead to similar outcomes and vice-versa, as theraéease studies presented throughout

the chapter demonstrate.

The EU funding allowed many SMEs to participatenternational research projects that

most of them would not have done otherwise. Theigyation of RTD performers and

%2 peterson (1993: 254) reached a similar conclusiothe Eureka programme.
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firms with complementary competencies created aategconditions to carry out research
on a scale generally not possible for individual EBM This allowed firms to structure
larger projects and define more ambitious goalsis tenhancing the possibility of
generating additional benefits for them. The present partners from different countries
and partners with complementary competencies geteam excellent opportunity to learn

and acquire knowledge and skills from partners.

Figure 5.12 Potential strengths and weaknesses of initial coowl for the alliance
implementation process and outcomes

Potential strengths Potential weaknesses
* Projects join partner firms with different but ¢ Distance between technology producers and
complementary competencies; technology users;
 Projects involve RTD performers for carrying On average, the number of partners seems to
out research; be too high for the alliance to be efficiently
« Projects join firms and RTD performers from managed,;
different countries; « Disregard for formal contracts in many cases;

» EU financial support makes possible the |e Little prior knowledge about partners;
execution of research projects that would |« Little interaction of all partners in the pre-
likely be dropped otherwise; project stage;

« Little contribution of partners in structuring
the projects;

« Limited importance and urgency of projects;

« Imbalance of power amgrfirms and betwee
firms and RTD performers;

« No participation of local RTD performers in
some projects;

* Firms’ inadequate research capabilities;

 Lack of interest in the alliance objectives and
outcomes by some firms;

Sour ce: Author’s elaboration.

Figure 5.12 also identifies many important weakess3 oo large a “distance” between
technology users and technology producers caueutlies for the former to participate
in the research activities. This combined with thes research capabilities of SMEs
constitute important barriers to the transferemzassimilation of technology, particularly
when involving tacit knowledge. The fact that matyances did not include a local RTD
performer further complicates the position of therttguese firms. That “distance”
between alliance partners also creates an imbalahgeower within the partnership

favourable for opportunistic behaviour.

The contractual relationship of partners has beenl@oked by many firms and is likely to
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represent an important weakness of alliances. &artmho already trust each other find it
easier to handle things in an informal way (Doz &fadinel, 1998). However, trust mainly
comes from previous relationships and most of tbguguese SMEs did not know their
partners beforehand. The degree of trust betweemmgra influences the link between
alliances and firm performance (Stuart, 2000: 8@3}ablishing formal contracts involves
substantial transaction costs for SMEs, but natglsp in the context of unknown partners

IS more risky.

The lack of interaction in the pre-project phasd e limited contribution of many firms
in structuring the research projects led to thenfdion of a group of “associated” firms
who accepted playing a more peripheral role. Thiases did not make themselves
essential to the projects and entered the alliaimcasveaker position. The fact that several
firms regarded the project as neither importanturgent, arguably the consequence of not
setting up their own research projects adjusteti¢o specific needs and resources, while
others were not interested in the alliance objestivepresented an important obstacle to

the full commitment of firms to the alliances.
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6 ALLIANCE IMPLEMENTATION PROCESS AND
OUTCOMES

6.1 INTRODUCTION

The previous chapter focused on the initial circtamees in which the CRAFT alliances
were formed, and identified several potential gtbs and weaknesses which are relevant
for the subsequent alliance stages. This chapteonserned with matters related to the
alliance implementation process and outcomes, ginaih understanding the type and
importance of the benefits achieved by the Portsigudems from alliances, assessing the
alliance performance and examining a range of faaitich had a negative impact on the
alliance outcomes. Most of the weaknesses idedtiire the previous chapter emerge
through the analysis of the negative aspects gb@@dion, though with varying degrees of
importance. The matters discussed in this chapegr to a better understanding of the

impact of alliance on firm performance, which is gubject of the next chapter.

The chapter is structured as follows. First, itkwat the importance of the investment
made by firms, both the research investment andniyestment necessary to exploit the
alliance outcomes. Second, the chapter examinesiety of factors which influenced the
attainment of better results, and attempts to wstded their relative importance. It
proceeds with an assessment of the performandéasfcaes, including the degree to which
the initial objectives were attained, the firm’svéé of satisfaction with the alliance
performance and the firms’ motivation to enter neavtnerships. Before the conclusion,
the chapter analyses the direct and indirect bisnelitained by the Portuguese firms, here

interpreted as determinants of performance.
6.2 INVESTMENT ANALYSIS

One line of inquiry attempted to capture the imaonce of the amount of resources the
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firms assigned to the research projects, i.e. askesv significant was the research
investment to the Portuguese firms. This was doyeaking into consideration two

different types of costs. On the one hand, thectizests of participation in the alliance and
exploitation of the alliance outcomes, such asdb&ts of personnel, training, travel and
subsistence, acquisition of equipment, etc. Onatier hand, the extent to which these
projects affected the accomplishment of other ptsjer the normal activities of the firms.
Before examining the above, however, it is impdrtanunderstand the position of firms

on the assessment of alliances’ costs and benefits.

6.2.1 Importance of assessing the costs and benefits of projects

Is it worthwhile to assess the individual costs dpdospective) benefits of research
alliances? Although not expected, the large mgjaitthe executives answered no to this
question. According to Figure 6.1, which addresbesconcern of the Portuguese firms in
measuring the project’s costs and benefits, onlpuiOof 43 firms have opened any form
of cost accounting to measure the (financial) cosgarticipating in the alliance, and none
of them did a similar thing for the (potential) ledits. Most firms did an elementary cost-
benefit analysis at the beginning of the relatigmshowever none of them had it in mind

to do a rigorous assessment.

Figure 6.1 Assessment of the costs and benefits of projects

Benefits

Costs

0% 20% 40% 60% 80% 100%

Number of projects

W Not assessed O Assessed @ Missing

Source: Interviews (question C7).

Two main reasons were given to justify this gendasak of interest about the alliance
assessment. On the one hand, such an assessméatbeamorthless because the figures

involved were very small indeed and would not jysti specific assessment procedure. On
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the other hand, most firms achieved a number o&ngible benefits (e.g. image
improvement, international contacts) which, natyrare extremely difficult to assess in
guantitative terms. The cultural attitude of firausd the effort required to assess alliances
in greater detail appear to be the factors behuedd justifications. A general perception
about the costs and benefits of projects seembd gufficient for the accounting needs of
many firms. A stricter analysis was not deemed sy and sometimes was even
inappropriate, since it is a time-consuming adgfiitat would provide little additional

information.

The fact that the EU covered the RTD performerseeaech costs made the assessment of
costs in the research phase much simpler. Butdsis of exploiting the alliance outcomes
and the expected tangible benefits of many proj@assufficiently significant to deserve a
rather more rigorous assessment. In any case,bihee asuggests that a methodological
approach aiming at obtaining quantitative data wdad difficult to operationalise because

most firms would have difficulties in collaborating

6.2.2 Research investment vs. investment to exploit alliance outcomes

Figure 6.2 compares the importance of the investifserch as personnel, time, production
capacity and money) allocated by firms for the aesle phase with the importance of the
investment necessary to exploit fully the allianmetcomes. The latter includes the
unsuccessful projects and projects which will net éxploited by firms, for reasons
explained in the next chapt&The aim is to emphasise the difference betweenelaéve
investment requirements in each stage. The resdardstment has been considered
important only by one firm, not because of the anmtotself, but due to financial problems
the firm was experiencing at that time. “The tatast/investment has been irrelevant”, was
the most common answer for the question concertiiegcost of participation in the
alliance. To 35 firms (81%) the total amount ofnv@ses allocated for the research
activities was regarded as insignificant. Evengyakhs a result of public financial
intervention, the firms’ position about the reséaoosts “shifted” from a condition of

financial impossibility to a situation of a commgt bearable financial contribution.

% In these cases, the analysis took into consideratn estimation of the amount of investment thaild be
necessary to exploit the outcomes had the projpesta successful.
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Furthermore, some of them came to the conclusian ttheir contribution had been so
small that they would be satisfied with the allianegardless of its outcomes. The
relatively small amount of resources required ffoms greatly facilitated their decision to
enter the research alliances, and relaxed thdialirdemands and commitment. It also
explains to a great extent the low percentagerofsfiunsatisfied with the alliance (as we

will see below).

Among the different categories of costs concertivggresearch activities, those referred to
as most relevant were (in no particular order) sBenel” (management time in most
cases), “Travel and subsistence” (for attending tmge in other countries), “Raw
material” (to carry out in-house experiments) aRthancial contribution” (in some cases).
The cost categories “Training” and “Acquisition efjuipment” were relatively less
important at the research stage. The relative itapoe of each cost category differs from
firm to firm but in general they are indicative thfe role played by firms in the alliance
(e.g. attending meetings, carrying out in-housesdrgents). They benefited from the RTD
performers’ equipped laboratories and thus avoiledacquisition of expensive equipment

necessary to carry out the research.

Figure 6.2 Importance of the research investment and impodaridhe
investment needed to exploit the alliance outcomes
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W Research investment (costs) O Investment needed to exploit outcomes

Sour ce: Interviews.

Conversely, Figure 6.2 also shows that half offitmes regarded the investment needed for
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fully exploiting the alliance outcomes (or the istreent that would be necessary had the
project been successful) as being at least impori@aoquiring expensive machinery,
setting up new plants, making substantial changeke production process or protecting
the knowledge (patents) are the types of investnéinns have referred to as being
important or very important. For instance, in or@se just the acquisition of the novel
equipment cost around 10% of the firm’s previouarigeturnover, while in another case
that figure has been estimated to be about 50%bhdolute numbers, the former investment
is fifteen times greater than the latter, meanhmag the financial capability of firms in the
post-research period is very important in jointjgcts of this kind. Some firms had to
postpone the acquisition of the novel equipment ttudack of financial resources to
acquire it immediately. One of the five missing etstions could have been classified
either as very important or insignificant, depelgdion whether the firm will carry out

further research or not.

In some unsuccessful alliances, the Portugueses finare nevertheless satisfied, even
taking into account the expected long payback pesicthe research investment. But other
firms were unsatisfied because there will not be @ayback at all. On the other hand, in
successful alliances the amount of post-reseanatsiment was not a big concern if the

expected payback period was short, but an impodeiatrrent in case of being long.

The evidence above shows that unlike the reseanasiment (that was subsidised), the
post-research investment necessary to exploit then@e outcomes is important and

sometimes represents a significant constraint agaumulative competence development.

6.2.3 Opportunity costs

Besides the amount of resources directly alloctdetie projects, a second line of inquiry
looked at the implications of project participatifmm the normal activities of firms and the
implementation of other projects, here called oppuoty costs. Figure 6.3 clearly shows
that the resources assigned to the vast majoritth@fprojects under analysis have not
impeded, postponed or in any way affected the implgation of other research projects
(or projects of other kinds). Actually, most fird&l not have any other (research) projects

in progress or planned, and those who did stresgdhose projects were not (negatively)

134



influenced.

Figure 6.3 Influence of alliances on firms’ other projects &mdhormal
activities

Normal activities 1

Other projects 1

0% 20% 40% 60% 80% 100%

Number of projects

m Had no influence O Had influence m Missing

Source: Interviews (question C8).

Figure 6.3 also tells us that firms’ normal actest have been somewhat affected in 13
cases, although in general only slightly and fehart period of time. Typically, the normal
activities of firms were affected at the time offpeming in-house experiments, installing
new equipment or making layout changes. The usenahagement time to carry out
alliance activities, such as attending meetingstiver countries, had a negative impact on
the firms’ normal activities as well, especially the case of smaller firms which rely
heavily on one or two key persons. The fact thatRTD performers carried out most of
the research activities and some of them rejectgdeater participation of firms in the
research process partially explains why firms wese much affected. In many cases, the
firms’ peripheral role in the alliance or the ndragegic importance of projects are part of
the explanation as well. The opportunity costs wase substantial because many firms

carried out a relatively small number of tasks.

6.3 NEGATIVE ASPECTS OF COOPERATION

This section is intended to look at the negativie f cooperation, particularly over the
project implementation phase. It analyses a nurobfctors that had a somewhat negative
influence on or limited the alliance outcomes, logk at their relative (negative)
importance. In addition, the negative factors @gregated by means of factor analysis and

an interpretation of the results is provided, tgkinto consideration the information
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collected in the interviews. To achieve this, theeiviewees were asked to rate a list of
possible negative factors on a five-point importaacale and invited to add other negative
factors not included in the list when approprialéen, they were asked to clarify the

meaning of their answers.

There are two important aspects with direct impiases for the results that can hardly be
exposed through the interpretation of the data, Wwete visible during the interview

process. First, many firms, voluntarily or not, fpemed a minor role in the whole process
of cooperation and only a small number of firms lembugh technical competence to
participate actively in the research activitiesb& able to monitor the research being
carried out. Frequently, the firms’ main task was gerform in-house tests of the
equipment, process or product under developmentorf8e the interaction between
partners (firms and RTD performers), with some pxioas, has been rather small and in
several cases restricted to the periodic formaltimge at a firm’s or RTD performer’'s

premises. These two factors have negatively affie¢ctee firms’ capability to assess
satisfactorily the negative aspects of the joirdartaking. Therefore, the real picture of the
negative aspects of cooperation would likely béed#nt, presumably more negative than

the one that can be drawn from the existing data.

6.3.1 Relative importance of the negative factors

Figure 6.4 depicts the average scores of the negédictors on a five-point importance
scale. The average scores are mostly rather $raalil well below the scale’s mid-point,
i.e. below the “Moderately important” point. Thdattvely low average scores of all but
one variable are indicative of the intervieweeshayal perception that the alliance
outcomes have not been much negatively affectesubli factors. It seems, nevertheless,
there is a group of negative factors that stands those with an average score around two

or above - and the difference between averagesstttat they are not equally important.

® The variable “Other” has an average score wellvaball the others because, as a residual variitble,
comprises a mixture of negative factors not inctude the list provided, and to which individual rfis
generally attributed greater importance.
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Figure 6.4 Importance of the negative factors
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B7.12 Lack of or scarce financial resources to @ixphe
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B7.13 Lack of or scarce management time;

B7.3 Quality of interactions between the partner B7.14 Lack of experience in similar projects;

firms and RTD performers;

B7.15 Different expectations/conflicts of interastong th:

B7.4 Cultural differences among the partner firms; partner firms (and/or RTD performers);

B7.5 Difference in size between the partner firm$7.16 Lack of commitment or delay in accomplishiagks
B7.6 Lack of willingness of partner firms to share

know-how;
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B7.17 Miscalculation of the risk involved in theoject;
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B7.8 Written contract among the partner firms; B7.19 Lack of expertise of the RTD performer(sgéory

out the research project;
B7.20 Too much optimism at the beginning;
B7.21 Dependence on the European Union;

B7.11 Lack of in-house technological expertise tB7.22 Other

exploit the project outcomes;

Notes: (n) Number of observations. (s) Sample standakdation.

Source: Table A2.4 in Appendix 2.

Figure 6.4 includes information about successfal ansuccessful research alliances.
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former tends to mitigate the visibility of the néiga side of cooperation, because the
negative aspects tend to be perceived as less tampoin an attempt to minimise this
problem, Figure 6.5 contains only those observatiwwhich the interviewees declared the
objectives of the project were not fulfilled, ithose cases where C123°° Such a
procedure reduces the number of valid observatmmsneteen, representing 14 out of the
30 research alliances under analysis, but enhatheewisibility of the most important
negative factors. All the average scores increasedpt three, and the relative importance
of the negative factors is clearer now. Figure2Ain. Appendix 2 represents the average
scores of the remaining observations, which comedpto the cases where the alliance
objectives were achieved (i.e. those where Gl4). As expected, the average scores are
substantially smaller and the difference betweeasmths much less visible. The factor
“Language/communication problems” (B7.1), surpggynis the only factor with a higher
score. It is interesting to note that the factorack of commitment or delay in

accomplishing tasks” (B7.16) stands out with thghbst average score.

The most important negative aspects of cooperaégnrepresented in Figure 6.5, are
related to the commitment, different expectationsflicts of interest and transparency of
partners, the complexity and risk of projects, #ralinitial conditions of firms, namely the
lack of experience and too much initial optimisms@ important are the number and
quality of interactions among partners. The leagtdrtant negative factors are related to
the language and communication problems, the nuiah@different size of partners, and
the inflexibility of the project objectives. Theasdard deviation values increased (except
in three cases) and some become relatively higimditates that the importance of the
negative factors tends to vary considerably acaligsnces, i.e. the negative factors were

not equally important in all unsuccessful alliances

% A similar analysis has been carried out for theviél of satisfaction with the performance of théaate”
(question C1.1) and the findings are not much difié (see Figure A2.1 in Appendix 2). That is not s
surprising since there is a significant correlati@iween the level of satisfaction with the allerand the
attainment of the pre-defined objectives (r = 0,483 41).
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Figure 6.5 Importance of the negative factors - alliances thdtnot achieve the
objectives (C1.X3)
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Source: Table A2.4 and Table A2.5, both in Appendix 2.

A different way of looking at the relative importan of the negative factors takes into
consideration each answer on a yes/no-type scstieaic of the five-point importance scale
used hitherto. This transformation can be done Wymsing up all the answers of each
negative factor which have some associated dedrieeportance (i.e. categories 2 to%).

Following such procedure, the negative factors Haeen re-classified as “Irrelevant” or
“Important” and the results, sorted according te thtter, are presented in Table 6.1.

Comparing the results of the two approaches, oabses that the nine most important

% variable “Other” has been excluded due to itsedéht nature.
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negative factors identified in Figure 6.5 (i.e. showith the highest average scores) are
exactly the first nine factors ranked in Table @.4. those which were important to a larger

number of firms).

Table 6.1 Negative factors of cooperation

Irrelevant Important Overall (*
(@) (b) | Avg. scoré\vg. score
B7.16 Lack of commitment or delay in accomplishing tg
by partner firms (and/or RTD performers) 13 29 3.00 238
B7.10 Technological complexity of the project 16 26 296 2.21
B7.15 leferent. expectations/conflicts of interest amahe 17 o5 292 214
partner firms (and/or RTD performers)
B7.2 Number of interactions between the partrrendi 19 23 283 202
and RTD performers
B7.14 Lack of experience in similar projects 19 23 287 2.02
B7.20 Too much optimism at the beginning 19 23 3.00 2.10
B7.13 Lack of or scarce management time 20 22 2.68 1.93
B7.6 hL(;a\Vc\:lk of willingness of partner firms to sh&now- 21 21 286 193
B7.3 Qutity of interactions between the partner firms 22 20 3.00 195
RTD performers
B7.1 Language/communication problems 25 17 2.65 67 1.
B7.9 Prior agreement on intellectual propertyisg 26 16 2.63 1.62
B7.11 Lack of in-house technological expertise to exploit 26 16 256 160
the project outcomes
B7.19 Lack of expertise of f[he RTD performer(s) to carry 26 16 263 162
out the research project
B7.21 Dependence on the European Union 26 16 2.44 1.55
B7.4 Cultural differences among the partner firms 27 15 2.27 1.45
B7.5 Difference in size between the partner firms 27 15 2.07 1.38
B7.7 Number of alliance partners 27 15 2.60 1.5¢
B7.12 Laqk of or scarce financial resources to explat th 26 15 287 171
project outcomes
B7.17 Miscalculation of the risk involved in the project 27 15 2.47 1.57
B7.8 Written contract among the partner firms 29 13 2.69 1.52
B7.18 Inflexibility of the objectives of the research ot 31 11 2.27 1.33

Notes: Number of answers based on the number of obsemgabf question B7:a) of category “1-

Irrelevant”; @) of categories “2-Slightly important”, “3-Moderdgemportant”, “4-Very important” and “5-
Extremely important”. (*) Scores from Table 6.4.
Source: Table A2.4 in Appendix 2.

An important finding that comes out is the stromgl @ositive correlation (r = 0.97% &
0.950) between the total number of “Important” alsagons of a given negative factor
(Table 6.1, column 3) and the overall average sobtéat factor (column 5). It basically
means the average scores of the negative factersligactly related to their number of
“Important” observations. The higher the numberiofportant” observations, the higher
the average scores tend to be. This suggesththatgative factors which are important to

a higher number of firms tend also to be the onkghvfirms consider, on average, the

140



most negative. Or, taking a rather different paihview, it simply means that the apparent
difference of the average scores comes from théerdiit number of “lrrelevant”
observations of each negative factor. In this ckseer average scores are the result of a

higher number of “Irrelevant” observations and wegsa.

Another important aspect worth analysing is thevasiveness of the negative factors, i.e.
how common are they. The negative factor “Lack a@mmitment or delay in
accomplishing tasks” was regarded as importantoythirds of the executives, while the
factor “Inflexibility of the objectives of the reaech project” was considered important by
only about a quarter of them. No negative factos waportant to all executives or even in
all research alliances, and no negative factor wamportant as well. The substantial
difference in the number of “Important” observasoacross the range of negative factors
suggests some kind of hierarchy among them bupémeasiveness of a given negative
factor cannot be dissociated from its nature, théates of firms and the context of each
alliance. Besides that, the interviews carried with different partner firms of the same
research alliance were important for understandiveg the executives frequently have
different perceptions about what might be considierenegative factor of cooperation and
its relative importance. The assessment is subgdind thus is subject to different
interpretations, but it is unlikely to explain sificantly different perceptions about the
same phenomenon. Asymmetric information and diffecmmitment to the project are
factors which also help to explain the differentgegtion about the importance of negative

factors.

Finally, it is relevant to understand whether th@strcommon factors correspond to factors
with the highest scores. An intuitive answer woh&dno, but many of the highest scores
correspond indeed to the negative factors with tigher number of “Important”
observations, and the correlation between the $wjuite significant (r = 0.745; Table 6.1,
columns 3 and 4). Therefore, the relative imporaota given negative factor is not just

explained by the position at which it is ranked.

6.3.2 An interpretation of the negative factors of cooperation

The number of negative factors of cooperation &figc the alliance outcomes is

141



considerable and they touch upon a large varietpatters, whose relevance tends to vary
from firm to firm and alliance to alliance. By mesaof factor analysis and for the benefit of
interpretation, this complex picture is simplifiemla smaller number of relevant variables

(Factors), each representing a set of negativeriaetith some affinity among them.

Table 6.2 shows the results of the factor analgsity absolute values higher than 0.5 are
shown), which has generated six facfSrghe Bartlett Test of Sphericity is significant at
the 0.001 level and the Kaiser-Meyer-Olkin Measefr&ampling Adequacy equals 0.575,
although a few individual MSA values are lower th@®°®. The six factors extracted

recovered about 74.4% of the total variance.

Below is an interpretation of the results of thectéa analysis which takes into

consideration the additional information provideyl the executives. It focuses on each
Factor individually for the sake of the explanatiomt there is some interdependence of
many of the negative factors. Indeed, cross-reteenare hardly avoidable in the

interpretation of the Factors. The six Factorslmatabelled as follows:

* Factor 1. Commitment of partners;

* Factor 2: Cultural aspects;

* Factor 3: Lack of internal resources;

* Factor 4. Unperceived risk;

e Factor 5: Communication problems

* Factor 6: Structural problems.

Factor 1: Commitment of partner$actor 1 involves most of the negative factors

concerning the relation among partners, both fiamd RTD performers, and their attitude
toward the research project and the other alligratners. It unfolds chiefly at the project
implementation stage when the commitment, competenedividual interests and
expectation of partners become clear. Those fitrat éxperienced problems at this stage

frequently stressed their lack of experience inilanprojects and high initial optimism to

" The SPSS 9.0 outputs can be found in Appendix 3.

% When in presence of MSA values lower than 0.5 samibors (e.g. Hair et al., 1998) suggest thatamne
more variables should be excluded from the analysig all MSA values reach a minimum of 0.5. Ireth
current situation it would be necessary to excladetal of three variables, however it is our cotign that
such a procedure would not provide better results.
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partially justify situations that otherwise couldve been prevented or at least attenuated

from the very beginning.

Table 6.2 Results of a factor analysis upon the set of negdtctors

Variable Mean Factor loadings Comm
1| 2] 3| 4| 5| 6] unality

B7.15 Different expectations/conflicts of interest amdr

the partner firms (and/or RTD performers)........ 2.14| .839 .871
B7.20 Too much optimism at the beginning................. 2.10| .764 737
B7.6 Lack of willingness of partner firms to sharew-

RNOW e 1.93|.721 .621
B7.16 Lack of commitment or delay in accomplishing

tasks by partner firms (and/or RTD performers) 2.38 | .719 .565
B7.14 Lack of experience in similar projects............... 2.02 | .584 .795
B7.3 Quality of interactions between the partiieng

and RTD performers ............ueeeeeeeeieeiieneeeneeeeenn. 1.95| .558 511
B7.19 Lack of expertise of the RTD performer(s) to carry

out the research project...............oooiiceeceeeennees 1.62 | .5372 521 .691
B7.8 Written contract among the partner firms......... 1.52 .838 .783
B7.9 Prior agreement on intellectual propertytsgh...| 1.62 .83( .828
B7.4 Cultural differences among the partner firms....| 1.45 799 741
B7.21 Dependence on the European Unian..............., 1.55 .608 .675
B7.11 Lack of in-house technological expertise to exploit

the project outcomes .. ..{ 1.60 .807 779
B7.5 Difference in size between the partner ftrms ..... 1.38 .708 737
B7.12 Lack of or scarce financial resources to explat th

Project OUICOMES .......ccocieiiiiiiiieie e 1.71 .692 .761
B7.13 Lack of or scarce management time.................. 1.93 .68 774
B7.10 Technological complexity of the project............ 2.21 741 .793
B7.17 Miscalculation of the risk involved in the project 1.57 722 .750
B7.2 Number of interactions between the partrrendi

and RTD performers ........cccceeeeeeviiiiieiiaannaaenn. 2.02 .657 .800
B7.1 Language/communication problems................. 1.67 .902 .870
B7.7 Number of alliance partners...........c..... ..y 1.57 .810 .817
B7.18 Inflexibility of the objectives of the research

PrOJECE ...t 1.33 .630 .721
Percentage of the variance explained ...........c..c.oooiieeniieen. 30.8/13.7/10.3| 7.2 | 6.7 | 5.7| 74.4

Notes. Extraction Method: Principal Component AnalysRotation Method: Quartimax with Kaiser
Normalization. The results of the Varimax rotatiorethod are quite similar to the Quartimax, the majo
difference being the change of position of variaddiel9 from Factor 6 to Factor 1. The Quartimaatioh
method results seem to be more adequate.

The variable “Other” has been excluded becausenipeises only 11 observations.

Source: Based on the answers to question B7.

An important negative factor has been the lackashmitment or delay in accomplishing
tasks by the partners. Delays in performing resetasks happened quite frequently but the
importance of this was often disregarded if prgedid get through within the allotted
time. The lack of commitment is clearly visible nmany of partners’ attitudes described
below, but the RTD performers were particularlyg&ed on this matter, which is not so

surprising given their central role in all projectsportant is the fact that five firms
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understand their passive role in the alliance akck of commitment. Of those
interviewees who were unsatisfied with the behaviofithe RTD performers, some
strongly criticised them for their lack of commitmeo the projects and sometimes lack of
competence in carrying out the research. In sorsesgahey stressed, these institutions
were much more concerned in getting funding forrtm@rmal activities and for the
acquisition of equipment than to be professionadignmitted to the research project. And
that happens because the quality of the researdedtaut by the RTD performers is never
assessed by the EC (or a third party) and, consdlguéhey are unlikely to be punished
even in the case of poor results due to badly cobeduresearch activities. “The EC has an
indirect negative contribution when it ‘allows’ theesearch institutions take control of
projects, rejecting sometimes the participation emattribution of some partners”, said an

executive. This has been the main negative remath@ European Commission’s role.

Some RTD performers have been criticised for natifgathe competence or means to
carry out the projects they were supposed to, apdaally when they took the initiative to
set up the project and “sell” it to the firms, sagting having the capability to do it.
“Research institutions have a good theoretical gamknd but are not well prepared to
solve practical problems”, added an intervieweere&hfactors helped to minimise the
magnitude of this negative factor. Some firms rexsgd their lack of competence and
qualified personnel to assess both the technolbgaraplexity of the project, particularly
when it involved unknown technologies, and the R3@formers’ technical competence.
In four cases (3 projects), the firms affirmed ttinet project was by no means complex and,
by looking at the question on the novelty of prige(see question A7.5 in Figure 5.10 and
Table A2.3 in Appendix 2), one realises that foum$ affirmed that the technological
solution under development could have been founthenmarketplace, while nine others

were not sure about such a possibility.

The lack of willingness of partners to share tHa@iow-how negatively affected many
alliances. Perhaps the example that best illustridtis is the case of a certain technology
producer who, at the end of the research projetiised to make a demonstration of how
the new production process really worked; the mtiiapartners were just informed that the
process works and were given a technical dossiethenproject. This is an important

problem because the Portuguese partner firm haompetence to decipher the technical
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language, meaning that the alliance outcomes drttlefuse (see Case study A in Chapter
5). Many firms stressed their reluctance in acogpé deeper relationship with competitor
partners that would expose their knowledge or teldgies. For instance, the single
condition to participate in the alliance of a givienm was that it should not include any
other Portuguese competitor. Other firm has emgkdst would not be willing to share its
technological knowledge and be fully committed be tproject in the circumstance of
having other Portuguese or Spanish competitoradegrs, because the firm regards them
as on a lower technological rung. In other case,alfiance partners did not supply their
best products for testing because important inftionacould have been passed on to the
competitor firm. Conversely, firms were completayailable to share information and
proprietary knowledge with competitor partners owlgen their geographic markets did
not overlap (and it could not be expected this wWduhppen). This is an advantageous
strategy indeed because firms can maximise theint joontribution and the risk of

transparency is insignificant.

In many alliances there were conflicts amongstnaeast which typically appeared in the
course of the relationship but often were the cqueace of an underestimated importance
given to the pre-project phase (perhaps due to dhakkperience!). There were two main
sources of conflict concerning the contractual rageanent. First, when the (formal)
contract did not exist or it was not sufficientlgnaprehensive about the responsibility of
partners and the intellectual property rights andammercial rights. Second, when some
partners wanted to sign a formal contract in therg® of the project but faced the
opposition of other partners. The latter generatech a conflict in one case that the

European Commission cancelled the alliance (see §asly B in Chapter 5).

Some projects were set up to fulfil the interestsspecific partners and the research
resources were used primarily for that purpose,dvaw the partners’ perception of this
happened later in their implementation. In othesesathere were communication problems
between firms and RTD performers concerning theired balance between the interest in
improving the theoretical knowledge (RTD performeasid the advantage of having a
practical application of it (firms). The executivd a chemical firm said, “Firms and

laboratories had different expectations. The latégrd to keep doing tests forever, by

making marginal changes in the variables, but watlepractical aim expected by firms.”
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Two other firms quit their alliance due to confiiaif interest® In one case the technology
to be developed would not suit the firm’s needghim other case the firm has been given a
minor role in the partnership not compatible witle firm’s technological capabilities (the
firm was invited to invent something else to dohdahere was no prospect of sharing
know-how or be able to use their technological bdjgp - the kind of things it was

expecting to get from the alliance.

In a number of research alliances, the weak inpEdéence and poor communication
between technology producers and technology usersed some damage to the quality of
the interactions between them. Often, the techrnolpgpducers “assumed” that the
technology users were dispensable to the reseamttess, particularly when the latter
lacked specific technical know-how or competendres given technological area. This
attitude of technology producers dissatisfied m&ohnology users and proved to be a
wrong approach because a closer relationship batweetwo would avoid the “sense of
exclusion” felt by many partner firms and would béhthe research by preventing errors
from occurring. In a specific case, the know-howadjiven firm has been rejected by the
RTD performer despite being pertinent and supenianany respects to that of the RTD
performer’s. This illustrates the unbalanced banigai power and asymmetric information

among partners.

Technical discussions at the periodic meefihgéten created barriers to the participation
of technology users and was perceived by executigea cause for the low quality of
meetings. The quality of meetings suffered alsaonfriie absence of some partners and
non-participation of others. These factors discgedamany firms from attending the
periodic meetings and some “delegated” their repridion to the local RTD performers.
Some firms never attended a periodic meeting! Titeraction among partners was
hindered from the very beginning because there akignce partners that never met and
few firms sought extra-alliance relations. Rarelg the Portuguese partner firms seek a

stronger interaction between them and the develapofeextra-alliance activities.

% These firms were contacted by phone only thoughevavailable for an interview. Since both quit the
alliance at an early stage and assured us of hantigng else to say besides what they have sdateato-
face interview appeared to be of no use. For #ason these firms are not included in the sample.

" Typically, the periodic meetings took place eveisymonths and gathered together all the alliarzéengrs.
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Factor 2:_Cultural aspectlt sounds contradictory that firms’ cultural astgerepresent an

important Factor while the “Cultural differences@my the partner firms” is ranked one of
the least negative factors. Its overall averagaesad 1.45 basically means that the
partners’ cultural differences were little more rthan insignificant negative factor.At
least two things can shed light on this point. @a bne hand, the kind of interaction
among partners, their well-defined role in theaaltie, and the divide between technology
producers and technology users minimised the patefdr conflicts and blurred the
visibility of cultural differences among partne@n the other hand, the problems that firms
faced in the course of the relationship seldom weeeceived as cultural problems or
rooted in the firm’s culture. However, many of tissues discussed in this section reflect

the behaviour and attitude of firms, i.e. theyeeflthe organisational culture.

The position of firms towards the formal aspectsh# relationship reflect among other
things a cultural attitude. Many firms neglecte@ importance of formal contracts for

reasons explained elsewhere, just realising thargdge of having them when conflicts
occurred (see Case study B in Chapter 5). Theréaitd some alliances minimised the
dimension of the problem because their expectedltsgsif attained, would generate

conflicts among partners since no formal contraas Wwigned. For many executives, the
lack of experience in similar projects explains #tgtude of firms because it limited the
perception of possible consequences and led theacdept conditions that otherwise
would have been rejected. On the other hand, wioaflicts with the RTD performers

came up because they were not being professiooathmitted to the project or were not
treating equally all the partners, firms felt poless to deal with the situation and criticised

the European Commission for not doing anythingrtdget their interests in the alliance.

Factor 3:_Lack of internal resourcéshe CRAFT programme was extremely important in

permitting firms to access the research resourceg heeded for the research projects,
particularly expertise. It reduced substantiallg #amount of resources demanded from
firms to participate in the alliances but only the research activities. Several firms faced
two important difficulties concerning the assignmef human resources for research

activities. First, the number of available peoplaswsmall and it was complicated to

" Saxton’s (1997: 456) results also contradict theptlar idea that ‘culture clash’ negatively infwes
alliance potential.”
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“release” them on a full-time basis. As a rule,jgcts were assigned on a part-time basis to
someone who frequently had some kind of managisgomsibility. Second, they did not
have the appropriate background. The lack of gedlipeople was particularly important
when the firm had no competence in the technologyeu development, and partially
explains the existence of stronger ties with th@mldRTD performers. At least two firms
were unsatisfied for not having a Portuguese rekeaastitution in the alliance to provide

the technical support they needed (see, for instdDase study K in Chapter 7).

We have seen above that the lack of resources matthe post-project stage. At that
stage, some firms could not implement the alliaogecomes without the help of other
partners, and in other cases firms were not cap@néd sometimes had no interest) of
furthering the research activities alone becausevitlved knowledge new to the firm or
they lacked adequate research resources (e.g.atabgr equipment or personnel) to
proceed with the research. In other cases, firdsdt have enough financial resources to
exploit the outcomes immediately (e.g. to buy tbeah equipment) or the interest of firms
in exploiting the alliance outcomes was dependeanthe investment involved. Of course,
size matters when the problem is the access taressy smaller firms tend to face greater
difficulties in accessing them. Only a small numlmérexecutives established a link
between the firm’s size and the availability ofaexes, perhaps because the negative
factor “Difference in size between partner firmgpaared before the others in the list

(which may be the reason for its relatively sma#trage score).

Factor 4:_Unperceived risiRisk was not expected to be an important negd#iotor, at

least in the research period. Firms’ financial dbotions were relatively small, the
projects were far from fundamental research (pexhvath the exception of one of them),
and firms were permitted to choose RTD performerth vappropriate technological
competencies and research facilities to carry loairésearch. Firms had the opportunity to
reach a critical mass of human and financial resesito implement (larger) projects
suiting their needs. Many executives showed swpgisen asked about the risk involved
in the project, however not all risk was taken imocount at the beginning of the
relationships or perceived as such at the end. dédatst firms were invited to enter the
alliance and were attracted by the enhanced benefitthe project and low cost of

participating, but overlooked the risks associatéd it.
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It is possible to identify at least two major catags of risk. On the one hand, there is the
risk concerning the technological complexity of jeads. It was an important negative
factor to many unsuccessful alliances and impedeers from achieving the totality of the
expected results. Some projects did not take intwsideration the whole complexity of
combining several technologies or were oversizedife available time, resources or the
RTD performers’ technological capability, and tHere could not reach the objectives
they set out to achieve (see Case study E in Chapt®n the other hand, there were risks
related to: (in)compatibility of partners and thefjectives due to poor prior knowledge of
both; high initial optimism because the project vi&sd” as being better than it really was;
rising project costs in the course of its executiand post-project risk concerning the
conditions to market the new product; the in-hofusgpossibility of taking full advantage
of the alliance outcomes or the dependence orrd ity to do sé? An important reason
why the number of interactions among the allianagners has been considered too small
is because some firms wanted to have a stronggcipation in the research activities and
be better informed. In many cases both things wieied (or not required) by the

technology producers. Such a risk has been idedtifut not explicitly reckoned as such.

Factor 5._Communication problemAn interesting but unexpected finding concerre th

language and communication problems, that appgréw@ive been a minor concern for
most firms. Given that the average number of atkapartners is about eleven, on average
partners are from four different European countigesl the talks were generally conducted
in English, it was expected that these factors Wdié a serious obstacle to the normal
relationship among alliance partners and a handicamon-native English speakers.
Apparently, that did not happen because 25 firn@46have considered this negative

factor to be irrelevant and 10 others only sligirtiyportant.

The low interaction among partners partially expgaihe phenomenon but it is also likely
that the communication problems have been underatd. As explained above, some
firms were refused a more substantial participationthe research process by the
technology producers, and others criticised the R&§itutions for not being sensitive

enough in dealing with the relative interest oftliering the theoretical development and

"2 This point is thoroughly explained in the next jotea.
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the need for practical applications. Some firmsemansatisfied with the RTD performers’
attitude that ignored their request to stop putthginterests of some partners ahead of the
others. There were communication problems partilyulgith the RTD performers, which
explains why the negative factor “Lack of experide¢he RTD performers” is significant

in Factor 5 (factor loading is 0.521). It appednattthe language and communication
problems were not perceived as so significant ex#ue well-defined roles of partners in

most alliances did not demand an intense and dyneat@raction among them.

Factor 6:_Structural problem®roblems related to the structure of alliancesdaspersed

across all the Factors, diminishing their visilgiland importance, probably much more
than would really be appropriate. The number afiatle partners is possibly a typical
example of a negative factor whose average scoes dot seem to express its actual
importance. It would certainly be much more reléviirpartners were demanding other
kind of participation and interaction, the divideetween technology producers and
technology users were less striking, and the pdva¢aince between the two were not so

unbalanced.

Regarding the negative factor “Other”, four outtbe eleven executives regarded the
partners’ dispersion across many European courdges major negative aspect because it
increased the transaction costs, including thel todat of projects, caused delays in
accomplishing tasks, and involved greater logidtfficulties to organise meetings. Quite
irrelevant in setting up a project, given the modereans of communication, the proximity
of partners becomes very important during the erpartal stage because it requires

interaction, close monitoring of results, and adajecision-making process.

Other structural aspects were equally importanguRe meetings with all partners was the
preferred form of interaction, which usually toolage every six months, the minimum
imposed by the EC. But, as one executive pointet] thiere is no great advantage in
spending two or three days attending a three-haetimg when no other incentives exist,
such as visiting the partner’s premises, becauseatitess to the meeting’s technical
reports is guaranteed. Progress meetings tend lesbeappealing if they involve only the
presentation of intermediate results; the discusberoming too technical greatly restricts

the participation of many technology users.
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The research alliances under analysis join togdttmas with RTD performers. The latter
are engaged to carry out research on the firmsalbddut are paid for by the EC. As
mentioned above, in cases of poor commitment ogualetreatment of partners by the
RTD performers, firms do not seem to have enoughepmr know-how to defend their

rights and compel RTD performers to behave probesdiy.

6.4 OVERALL ASSESSMENT OF ALLIANCE PERFORMANCE

This section addresses the issue of alliance pedioce. Executives were asked to assess
six statements concerning the satisfaction withpdormance of the alliances (C1.1 and
C1.2), the expected consequences for firms (C1d3Gh4), and the intentions of their
firms about participation in future alliances (Clahd C1.6). The average scores are

presented in Figure 6.6.

In general, the results are relatively high anteotfa positive appreciation of the alliance
outcomes, but interpreting them is not straightBmidv Some answers are conditional,
because they were given on the condition that thenee success would lead to the
successful exploitation of its outcomes, which iany cases depend on factors not under
the firm’s control. Frequently, the alliance parsigerception about the degree to which
the objectives were attained differs, which is Buaeconsequence of a subjective question,
but it may also be symptomatic of asymmetric infation among partners if the
divergence (and sometimes contradiction) of opingtaken into consideration. Perhaps
the alliance partners on the periphery of the rtka those less connected and performing a
minor role, were ill-informed about the progresstioé alliance and did not adjust their
expectations. Another possible explanation is thatassessment of alliance performance

was made according to the initial expectationsraid, which are likely to be different.
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Figure 6.6 Overall assessment of the performance of alliance

C1.1[n=42,5=0.98]
C1.2 [n=42,5=1.33]
C1.3[n=41,5s=1.26]

C1.4[n=42,5=1.30]

Statements

C1.5[n=42,5=0.81]

C1.6 [n=42,5=0.83]

1 2 3 4 5
Average score
1-Strongly disagree 2-Disagree 3-Neutral 4-Agree 5-Strongly agree

Key:
C1.1 Overall we are satisfied with the performaotthis alliance;
C1.2 The alliance has realised the goals we sdbathieve;
C1.3 Now we have a competitive advantage over macidcompetitors;
C1.4 This project has/will have a positive impagttie firm performance.
The firm will certainly use interfirm cooperatiom @ more regular basis:
- C1.5 if European Union funding is avaikbl
- C1.6 even without European Union funding
Notes: (n) Number of observations. (s) Sample standaxdation.
Source: Table A2.5 in Appendix 2.

Twenty-eight executives (67%) were satisfied or ptately satisfied with the alliance
performance (i.e. C1.1 = 4 or’8)and no one admitted being totally unsatisfied viith
Only twenty-three executives (55%) agreed thatalience has achieved most or all the
objectives set out initially (i.e. C1.2 = 4 or @nd three others admitted that none of the
objectives were achieved. The satisfaction with #ikance often depends on the
accomplishment of both technical and economic aivjes. Normally, executives would
not classify an alliance as successful if its ontes could not be exploited. Interestingly,
this “rule” was relaxed in three cases. The exgestiwere satisfied with the alliance
performance but the alliance outcomes will not kpl@ted because during the alliance
execution the market conditions changed in twdhefdases, and an alternative (and better)

technical solution was found in the other case.

There is a substantial and positive correlationvben variables C1.1 and C1.2 (r = 0.782)

but there are other factors that explain the le¥alatisfaction with the alliance besides the

3 See Table A2.5 in Appendix 2 for the breakdowthefanswers by category.
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fulfilment of its objectives. Apart from those fismthat were not concerned with the
common objectives, goal-achievement was the pointreference for the alliance

performance assessment.

Table 6.3 presents a comparison between variaBkgssfaction with the performance of
the alliance” and “realisation of the goals set touachieve”. Twenty-five executives rated
equally both variables (scores ranging from twdite), denoting the strong relationship
between the two. In all five cases where C1.1 <2Cithe executives affirmed that the
alliance achieved all its objectives but they weot completely satisfied because of any
specific aspect they did not appreciate (e.guaktitof partners, delays in setting up the new
equipment or change of expectation). One of thadiwas not interested in the objectives

of the project.

Table 6.3 Level of satisfaction with the alliance vs. deg@&hich the objectives were
attained

Clil<cC1.2 Cl1=C1.2 Cl1>C1.2 Missing
Frequency 5 25 12 1
(11.6%) (58.1%) (27.9%) (2.3%)

Source: Interviews (question C1).

Twelve executives rated higher their level of $atBon with the alliance performance
than the goals that were achieved (C1.1 > C1.2)dinthe latter scores are equal to or
lower than 3, meaning that the eleven allianceyg tepresent did not achieve satisfactory
results. At least two factors explain the execwivpeosition. On the one hand, they
recognise the worth of the acquired know-how artteiotirect benefits despite the low
performance of alliances. On the other hand, somdiect and unexpected benefits have
been achieved. In favour also is the low cost ofigpation in the alliances, which was

easily counter-balanced by the benefits achieved.

As regards the consequences for firms, the relstiipn between the firm’s level of

satisfaction or the degree to which the objectivese attained and the expected impact on
firm’s performance (C1.4) is not that strong, r. 531 and r = 0.601 respectively. Perhaps
these results are not in harmony with what one deubect but there is an explanation for

this. Some projects will not proceed to the follogistages (i.e. exploitation of results),
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others did not reach the objectives but the firmisumpexpected benefits, and some benefits
are quite difficult to assess in terms of firm peniance. There is however some kind of
connection between these variables, given that exdgptionally was the expected impact
on firm performance scored higher than the other wariables, meaning that an expected
impact on firm performance appears to reflect guaytially the level of satisfaction with

the performance of the alliance.

Not all research projects were meant to generatengpetitive advantage for the partner
firms. Table 6.4 compares the initial expectatioh foms concerning a possible
competitive advantage with the actual advantagevdtl executives said that the project
aimed primarily at resolving specific technical lplems of their firms and any competitive
advantage would only indirectly be achieved. Irheitases, the potential advantage would
be temporary because imitation would be hardly iptss$o prevent, or there were plans to
diffuse the new knowledge. Eventually, five of taadeven firms mentioned above were
indeed able to strengthen their competitive pasjtamnversely, of those twenty-four firms

expecting to get competitive benefits from theaaltie, eleven were not able to do so.

Table 6.4 Competitive advantage: initial expectation vs. attadvantage

Initial expectation Actual advantage
C1.3. Now we have a competitive advantage over our
Ab5. Did this project intend to place direct competitors
your firm in a position ahead of Disagree | Neutral Agree | Missing
competition? (C1.3=10r2) (C13=3) |[(Cl3=40r5
No 11 = 4 2 S 0
Yes, temporarily 8 = 2 3 1 2
Yes 24 = 12 1 11 0
Total 43 = 18 6 17 2

Sour ces: Interviews (questions A5 and C1).

Regarding the question of whether firms intendriteefuture alliances, the high average
scores in Figure 6.6 are indicative that there gsemt deal of interest in doing so. Thirty-
four executives (81%) affirmed their firms are netgted in taking part in future alliances if
EU funding is available (i.e. C1.5 = 4 or 5) ancehty-nine others (69%) even without it

(i.e. C1.6 = 4 or B¥. Despite the similarity of results (i.e. strongeintion to enter future

™ Initially, it was expected that these variableslddoe used as a proxy to measure the level aéfaation
with the alliance but variables C1.1 and C1.5 apfeae totally independent from each other (r®) 0.
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alliances), these figures do not have the same ingpé&ecause the latter has a number of
restrictions attached. In general, the limited riicial and research capabilities of these
firms constrain the size and sort of research ptejéhey are able to carry out alone (or
with RTD performers). Funding under the CRAFT pesgme gives small firms the
opportunity to access the research resources négded#ling part in joint research projects

at a bearable (sometimes low) cost.

To many executives the availability of EU fundirsgniot a determinant condition to enter
alliances, the interest in the project being mudrarimportant. One executive of a very
small firm even said, “Being at the ‘head’ of resdaof an important technology for the
firm relegates factors such as cost and sourcerwfifig to a second order of importance.”
However the availability of funding substantiallpses the decision-making process to
enter alliances and often lessens the firm’'s demahdut the project and/or the partners.
Therefore, the attractiveness of this kind of alti@is understandable because the potential
benefits can easily exceed the costs. Without fumdhe interest in research alliances
slightly decreases in general but the number anmtl ;forestrictions on participating
increase considerably: the size and type of prejpecome more important and must be
adjusted to the firm’s availability of resourcelse ttechnical and financial aspects have to
be carefully pondered; the quality of partners erattmore. Without EU funding some

firms are not interested in (international) reskammojects at all.

6.5 DETERMINANTS OF PERFORMANCE

This section is aimed at understanding the typesagmificance of the benefits that SMEs
achieved with the research alliances. The berafgsubdivided into direct benefits - those
benefits that are directly related to the projemdlg - and indirect benefits - those benefits
that go beyond the project goZlsBenefits are here interpreted as determinants of
performance; that is, inputs which are expectegréaluce an effect on firm’s outputs (i.e.
on the indicators of performance). Therefore, etiees were asked to express on a five-

point importance scale the expected effect on fiarformance of each benefit achieved.

> The terminology used here is similar to that of Beta (1993) study. However, while the Beta study
understood the benefits as performance indicatoes gales and cost reductions), the benefits heee
considered determinants of performance.
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“We [the firm] always learn something with this ®if project, although sometimes it is
rather difficult to understand the importance ofaitthe firm”. This expression, heard in
various interviews, illustrates how difficult it wdor executives to comprehend the exact

importance of many benefits, namely those of aanigible nature (e.g. a new friendship).

6.5.1 Direct benefits

The direct benefits are displayed in Figure 6.0&tiag to the frequency of firms that have
achieved them. Perhaps, the most striking aspedtddmes out concerns the relative
breadth of benefits. The acquisition of experieimcaterfirm cooperation was considered
a benefit to thirty-four firms while only one firinired qualified personnel (and then just

for the research period).

Figure 6.7 Direct benefits achieved from alliances

40 -
35
30
25
20
15

Number of firms

10

c28 C23 C24 C22 C21 (C25 C210 C2.13 C26 C2.12 C2.11 C2.14 C29 C27

Direct benefits

Key:

C2.1 Developed or improved a product/service; C2.8 Gained experience in interfirm cooperation;
C2.2 Developed or improved a production proce€2.9 Benefited from temporary personnel;

C2.3 Learned about/had access to the partner firmséxchanges between partner firms;

technology; C2.10 Acquired new machinery that incorporate
C2.4 Learned about/had access to the RTD new technology;
performers’ technology; C2.11 Acquired other equipment that incorporate

C2.5 A patent was granted to the partner firms (or new technology;
an application for a patent has been submitte@2.12 Improved /built a new plant/facilities;

C2.6 Specific technical training was (has been) C2.13 Created or improved the R&D department;
given to employees; C2.14 Other;

C2.7 Hired qualified personnel,

Source: Table A2.6 in Appendix 2.

It is possible to identify two sets of benefits hwdifferent attributes. One set, comprising

156



the five most common benefits, involves interac@mong partners and is chiefly centred
in the research period. The remainder benefitspther set, have in common a relatively
low frequency (all below 26% of firms), many of thénave a physical nature (equipment,
facilities) and typically occurred later in theiafice implementation stage and especially in
the post-alliance period (only exceptionally die firms need to acquire equipment for the
research activities). The achievement of the |atrof benefits depends more on the firm
and less on the alliance itself and, unlike themfem, relies heavily on the alliance
outcomes. Unsuccessful alliances naturally restraims from acquiring equipment, giving
training to employees or registering a patent,dunot limit the ability of firms to learn
from partners or get experience in joint proje¢ience, three factors explain the low
frequency of most of the direct benefits (secont): sesuccessful projects, successful
projects which do not involve such benefits, andcsasful projects where the firms

voluntarily decided not to exploit the outcomes.

It is not surprising that the acquisition of expade® in interfirm alliances has been the
most common benefit. Perhaps surprising is why trilyy-three firms have achieved that
kind of benefit since half of the remaining firmadhno prior experience in cooperative
projects. Gaining experience in cooperative rese@rojects was an explicit goal to a
minority of firms only; eventually, it became anportant benefit to a large number of
them because of their interest in entering nevaraties. About 70% of all firms had access
to the partner firms’ and R&D performers’ technglofC2.3; C2.4), but it does not

necessarily mean there was a huge transferencecbhdlogy between the alliance
partners. Indeed, some firms attempted to preventaintended transference of important
knowledge to competitor partners. As explained vethere, many research projects
involved technologies and know-how outside the cetapcies of technology users and
they do not necessarily need to master them inrdalese the alliance outcomes. RTD
performers’ technology is embodied in systems, nmeacii, products and other alliance
outcomes, and many technology users were chiefiyrasted in their functionality rather

than learning how to produce them. This limits tmeefulness of certain know-how

acquired from alliances.

"8 Although the “acquisition of experience” is arrinsic benefit of the very act of cooperating,anclso be
regarded as an indirect benefit since it is ndtdthwith the project goals.
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Figure 6.7 shows how many firms achieved a givemebebut still leaves unknown its
expected impact on firm performance and whether ithpact varies from firm to firm.
Figure 6.8 shows the expected impact of the dibecifits on firm performance. There is
no relationship between the number of firms thdieaed a given benefit and its average
expected impact on firm performance. That is, therage scores of the direct benefits are
unrelated to the number of firms who achieved thiena number of alliances, despite the
successful development of a new product, producpiootess or both, firms will not
exploit the alliance outcomes at all or will doartially. Firms had access to the partners’
technologies but, if not related to the firm’s catgncies, this is of limited use. Therefore,
in such cases the expected impact of these bepefiism performance is rather small. On
the contrary, when there is intent to exploit thi&mace outcomes, the expected effect on
the performance of the firms tends to be very S§icgmit. This duality explains the
relatively low average scores and high standardatiens of benefits such as “Developed

or improved a product” or “Learned about/had acteske partner firms’ technology”.

Figure 6.8 Expected impact of direct benefits on firm perfanoe

C2.1 [n=20,5=1.35]
C2.2 [n=24,5=1.30]
C2.3 [n=31,5=0.93]
C2.4 [n=30,5=1.01]
C2.5 [n=11,5=0.92]
C2.6 [n=8,5=0.92]
C2.7 [n=1,5=0.00]
C2.8 [n=34,5=0.96]
C2.9 [n=3,5=0.58]
C2.10 [n=11,5=0.54] 4.09
C2.11 [n=6,5=0.52]
C2.12 [n=8,5=0.71]
C2.13 [n=9,5=0.53]
C2.14 [n=4,5=0.50]

Type of benefits

4.25

T T T 1
1 2 3 4 5
Average score
1-Irrelevant 2-Slightly important 3-Moderately important
4-Very important 5-Extremely important

Key: See Figure 6.7 above.
Notes: (n) Number of observations. (s) Sample standakdation.
Source: Table A2.6 in Appendix 2.

The post-alliance benefits tend to be highly im@ottto firms that achieve them.
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Acquiring new machinery, building a new plant ociléies, giving technical training to
employees, investing in R&D or applying for a patane the kind of determinants of

performance that firms expect to have a signifiedfect on the indicators of performance.

6.5.2 Indirect benefits

The generation of indirect benefits appears to beoamal and potentially important
alliance outcome. Only two firms did not achievey &enefit of this kind, though one of
them admitted not having any interest in the ptoj€onversely, three executives affirmed
that the importance of the indirect benefits achiewith the alliance exceeds that of the
direct benefits, and only in one of the cases \hasalliance unsuccessful. The indirect

benefits can be classified in at least three diffetypes as follows.

Information- and knowledge-based benefiBrobably the most frequent, this type of

benefit materialises when firms make use of thermftion or knowledge not related to
the project obtained in the course of the relatigmsSuch benefits demand individual
action of firms if they are to be really effectiv@btaining new ideas or new skills from
partners, getting new knowledge about the compstdoimproving the management skills
are examples of this type of benefit. These arefitsmot easily quantifiable because in
most cases it is difficult to capture the (marginghriation on the indicators of

performance.

Perception-based benefitsnproving the firm’s image, enhancing its visityilor making

new friendships are typical examples of benefitat tfit in this group. Firms have a
perception of the benefit but they are hardly cépalds identifying or quantifying its
consequences until any other benefit occurs (econamercial transaction or an invitation
to enter new projects) and a causal link is posdiblbe established. Many benefits in this
group are related to the alliance outcomes. A ssfakalliance is likely to enhance the
visibility of the research project and raise theextations of partners about possible

benefits.

Transaction-based benefit§his kind of benefit takes place when the all@martners

decide to establish commercial relations with eatiter or they establish a formal (or
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informal) relationship to carry out further reséatogether.

Figure 6.9 shows the frequency of firms which aebéeindirect benefits. Like the direct
benefits, the relative breadth of the indirect bgmevaries considerably, ranging from
three-quarters of firms who acquired experienc@@n to prepare and implement a (joint)
research project, to only three firms which havetdshed commercial relations. The
former is a quite surprising finding if one takesoi consideration the low participation of
firms in structuring the research projects, witlmgsoof them delegating to the local RTD
performers such a task. What firms have reallynledr about the organisation and
implementation of (joint) projects will be bettessgssed in future projects, especially if

they take the lead.

Figure 6.9 Indirect benefits achieved from alliances
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Key:

C2.15 Obtained new ideas from partner firms to C2.24 The firm is using the knowledge/experience
improve existing products/production processes; gained to develop other research projects;

C2.16 Obtained new ideas from RTD performers t€2.25 Improved management skills/practices;
improve existing products/production processe§2.26 Received proposals for new joint projects f

C2.17 Had access to new techniques and skillsrothenational firms;

than those related to the project); C2.27 Received proposals for new joint projectsn
C2.18 Became a supplier of partner firms; foreign firms;
C2.19 Became a customer of partner firms; C2.28 Learned about an unfamiliar market/customer
C2.20 The firm is applying the knowledge acquine  needs;

other products/services; C2.29 Developed a formal/informal network to
C2.21 Improved firm's image/reputation/credibility;  exchange technical information;
C2.22 Improved firm's visibility/exposure; C2.30 Found new ways of having access to technical
C2.23 Got experience on how to prepare and information;

implement a (joint) research project; C2.31 Improved the knowledge about competitors;

C2.32 Other

Source: Table A2.6 in Appendix 2.
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About two-thirds of the executives believe that éali@nce produced a real improvement in
the firm’s image, and about 45% of them considat thenhanced the firm’s visibility in
the environment it operatés.Several firms provided information to substantigteir
perception but not all of them were able to do Isogeneral, participating in a joint
research project with firms from other countrie[Rinstitutions and universities is
believed to benefit the firm’s image because ihgraits an innovative posture of firms to
the environment where they operate. This is deemedimportant to enhancing the firm’s
credibility to their customers and suppliers. Thartigipation in EU-sponsored R&D
projects is also believed to enhance their vigibéind credibility at a European level, to
both firms and EU institutions. Some firms mentidres well that it might benefit their
position within the (multinational) group they betp to. Three examples illustrate the
point and diversity of benefits. One firm provedniantionally to have the best product
amongst its international partner firms and, after alliance, became the supplier of an
important multinational firm. This happened desiiite failure of the alliance (see Case
study K in Chapter 7). Another firm affirmed it hathieved more benefits with the
demonstration of the novel equipment to compefitons than with the equipment itself.
Yet another firm benefited from references in thhesp to the project success which

associated the firm with the project’s innovatieatires.

The participation in European projects enhancesvigieility of firms, and consequently
they are likely to receive proposals for new jopwmbjects, especially when funding is
available. Firms received twice as many proposals fforeign firms than from Portuguese
ones, which may have to do with the multinationatune of projects. Some of the

proposals were from former alliance partners.

Twenty executives said they have found new waysgaihing access to technical
information and twelve others affirmed they had eleped a formal or an informal
network to exchange technical information. Indebdse two types of indirect benefits are
not essentially different from each other. The ferrmasically means that the firms have
established contacts with people, firms and R&Dutimsons which are regarded as an

“open door”, potentially important for accessingheical information in the future. In the

" One firm believes it had improved its image owsthe alliance but surely not to the alliance pesn
because it lost the interest in the project whédag implemented.
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latter situation, all but one of the cases arermfd relationships among alliance partners
who knew each other before this project, some flang time. Thus, the major difference
appears to be the degree of knowledge and trush@rtize alliance partners. In both
situations, firms ascribe great importance to ocstan general and with R&D institutions

in particular.

Figure 6.10 Expected impact of indirect benefits on firm parfance

C2.15 [n=23,5=1.24]
C2.16 [n=14,5=1.05]
C2.17 [n=25,5=1.00] 3.08
C2.18 [n=3,5=1.53]
C2.19 [n=3,5=1.00]
C2.20 [n=10,s=1.26]
C2.21 [n=27,5=1.04] 3.19
C2.22 [n=19,5=1.05]
C2.23 [n=28,5s=1.00]
C2.24 [n=14,5=0.92]
C2.25 [n=10,5=1.07]

Type of benefits

C2.26 [n=7,5=1.13]
C2.27 [n=13,5=0.99]
C2.28 [n=15,5=0.99] 3.13
C2.29 [n=12,5=0.95]
C2.30 [n=20,5=0.72] 3.10
C2.31[n=12,5=1.17]

C2.32 [n=6,5=0.82] 3.33

T T T 1
1 2 3 4 5
Average score
1-Irrelevant 2-Slightly important 3-Moderately important
4-Very important 5-Extremely important

Key: See Figure 6.9 above.
Notes: (n) Number of observations. (s) Sample standakdation.
Source: Table A2.6 in Appendix 2.

Figure 6.10 shows the average importance of intivenefits for firm performance. There
is a significant correlation between the numbeifirais which achieved a particular benefit

and its average importance (r = 0.671jneaning that the most common benefits tend to

"8 It excludes the variable “Other” because it cargabenefits of a different nature to which spediiims
tended to ascribe greater importance.
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be very important for the firm performance as vegitl vice-versa.

An important finding is that the experience obtdiadout how to prepare and implement a
(joint) project (C2.23) is far from being the mastportant indirect benefit despite being
the most common. On average, firms do not expeatilit have a great effect on
performance even though they are very interesteghiticipating in future alliances. This
probably means that firms are interested in beimgplved in alliances but not so
enthusiastic about leading the process. Indeed,esreutive clearly stressed this. The
improvement in the image of firms (C2.21) is anotingeresting point. It is not just one of
the most common indirect benefits but also thewitie the highest expected effect on firm
performance. A similar situation happens with théls and techniques that firms had
access to (C2.17). This benefit was common togelaumber of firms which greatly value

the knowledge acquired.

6.6 CONCLUSION

The chapter is concerned with the alliance impldaaten process and outcomes. It
addresses the importance of the investment to Hréicipating firms, examines the
negative factors affecting the cooperation pro@ess the alliance outcomes, assesses the

alliance performance, and analyses the benefitdithes achieved from alliances.

The data show that unlike the research investménth was subsidised, the post-research
investment necessary for exploiting the alliancé&comes is important and may impede
firms from doing so. The amount of resources atiedao the research activities was in
general not very significant and the participationthese projects affected neither the
firm’s normal activities, nor the implementation ofher projects. The relatively small
amount of resources required from firms to partitgpin the alliances greatly facilitated
their decision to enter them but it is likely itsheelaxed their demands and commitment to
the project. This probably explains why many firperticipated in alliances which the

executives affirmed were not strategically import@ee Chapter 5).

There were many and diversified negative factorthealliance implementation process

which affected the attainment of better resultseylrbxplain many unsuccessful alliances
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and thus the ineffective use of resources. Thenskte list of negative factors has been
reduced to six Factors by means of factor analgsish of them representing a group of
negative factors. The six Factors are “Commitmérmdastners”, “Cultural aspects”, “Lack
of internal resources”, “Unperceived risk”, “Comnication problems”, and “Structural
problems”. The commitment of partners appears tothH®e major negative factor of
cooperation, but the interdependence of factorsesakdifficult to single out a particular
Factor and suggests an integrated interpretatiorsnfits. Many of the negative aspects of
cooperation are rooted in the initial circumstanoesvhich the research alliances were
formed, thus confirming the concerns raised ingrerious chapter about the weaknesses

of alliances.

In general, the results show a relatively high lefesatisfaction with the performance of
the research alliances. No firm was completely usfsad with it. The firm’'s level of
satisfaction usually reflects the degree to whiuh alliance objectives were attained, but
the overall higher score of the former indicatest tihe latter does not explain the whole
satisfaction of firms. In analysing the satisfacti@ith the alliance one has to take into
consideration the relatively small contribution uggd of firms, and the importance they
attribute to some of the indirect benefits achievlegt about half of the firms considered
that the alliance achieved most or all the objestiget out initially. Most firms have an
interest in participating in new alliances, botlthnand without EU funding; however the
latter has a number of restrictions and projectstrba adjusted to the firm’s financial and

research capabilities.

The vast majority of firms attained direct and nedi benefits from the alliances, even
those firms whose project has failed. Most firmsingd experience in interfirm

cooperation, had access to the partners’ technpbrgy developed or improved a product
or production process. These direct benefits ddrom the interaction among partners and
are chiefly centred within the research period.edthenefits, such as the acquisition of
novel machinery, systems and patents normally recihie success of the alliances, and
thus were not so common. The generation of indipeciefits appears to be a normal and
potentially important outcome of alliances. The thecemmon benefits include gaining

experience in preparing and implementing joint @ct§, having image and reputation

improvements, obtaining new ideas from partner dirnand having access to new
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techniques not related to the alliance objectives.

The findings of this chapter and those of the pesi one help towards a better

understanding of the impact of alliances on firmf@@nance that will be addressed in the

next chapter.
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y 4 IMPACT ON FIRM PERFORMANCE

7.1 INTRODUCTION

This chapter attempts to bridge technology allianegh firm performance, by focusing on
the ability of the participating firms to turn tladliance outcomes into economic benefits.
The chapter aims to understand the extent to wihielPortuguese SMEs had performance
improvements due to participation in the CRAFT Ra&Mances and to examine the link

between alliance success and firm performance.

The structure of the chapter is the following. Eiis looks at the measurement of the
impact on several indicators of performance, balingia five-point importance scale and
the variation in percentages. Second, it focuseb®@mbility of firms to exploit the alliance

outcomes and identifies the factors impeding themmfmaterialising the potential benefits
into performance according to their level of impmite. The chapter proceeds with a
discussion of the relationship between the satisiaovith the performance of alliances
and the impact on the performance of participafimys. Finally, it looks retrospectively at

the conditions in which the alliances were formed anplemented, which affected the

alliance outcomes and the possibility for firm$emefit from them.
7.2 IMPACT MEASUREMENT

Before proceeding to the detailed analysis of thater, a few remarks are important at
this point. An attempt has been made to capturedhation between the expected impact
on the performance indicators, as predicted bydianthe beginning of the relationship,
and the real impact on those indicators, resulfiogn the exploitation of the alliance

outcomes. In several cases, though, the latteradatid not be collected at the time of the

interview because the alliance outcomes were noghbexploited yet. Thus, in such cases
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the collected information refers to the “updategexted impact” and not the “real impact”
on the performance indicators as initially soudghtfact, only a few of those firms that
have reported an actual positive effect on firmfgrenance (i.e. D1.18 > 1) were able to
provide data on the “real impact” since in mosti&tons there is a time lag (that can be
long) between the end of the alliance and the momiereceiving economic benefits from
its outcomes (e.g. time for scaling up a prototyipe building a new plant). It is possible
that some firms will achieve a smaller amount afdfgs than they are currently expecting,
particularly those firms which are not in a positio guarantee all the necessary conditions
for the successful exploitation of the alliancecomes. Consequently, in these cases the
“real impact” scores are likely to indicate the apfimit of the expected variation on the

performance indicators.

One important difficulty occurred with alliancesatthad ended a long time ago (one year
or more). In those few cases the interviewees balet persuaded to recall the initial

expected impact on the performance indicators.

7.2.1 Expected vs. real impact on performance indicators

The study uses eight performance indicators tosase effect of R&D alliances on firm
performance, including conventional and non-finahéndicators to better capture the
phenomenon. Thus, five of them are conventionalop@iance indicators - productivity,
production costs, sales, profit and market shamed-the remaining three are non-financial
indicators which despite being increasingly impottéor assessing the new competitive
reality of firms still lack a generalised measuremesystem - customer satisfaction,
product/service quality and environment damage.ifdhnvariable - overall impact - has
been used to assess the general effect on firrorpehce as opposed to the assessment of
a specific aspect which the former indicators wereended to address. A list of
performance indicators was provided in advancethadnterviewees were asked to rate

them on a five-point importance scale and thereircgntage terms.

" The BIE’s (1995) study pursued a similar methodilal approach in that it asked firms to indicatevh
much their “key” arrangement affected performanoedidators in percentage terms (see Chapter 2). The
sample is less homogeneous than the one in thdy because firms could choose the “key” arrangerardt

the arrangements examined were of several kinds.
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As expected, not all the performance indicatorshm list were pertinent to every firm,
either at the beginning of cooperation, or at tmel ef it. Indeed, the performance
indicators were relevant to each firm in a paracudombination, which could be different
even in the case of alliance partner firms of saméctivities. The objectives of projects
provide a rough indication about the type of perfance indicators most likely to be
affected but this is far from linear, and the fisnspecific characteristics and interests are
certainly important factors to take into accountael. The performance indicators were
rated “irrelevant” when they were not expected twmrge. Figure 7.1 classifies the
expected impact on the performance indicators melévant” or “Important”. The latter
includes all observations which are associated wiffositive expected impact at least in
some degree. Two firms were not much interestdtiaralliance objectives and, therefore,
were not expecting to achieve performance improvesngom the beginning. A possible
third firm could have been included in this growgrhuse it entered the alliance for other
reasons than the project itself, but even so tha fvas expecting a slight impact on

performance.

The analysis of the expected performance bengftteesbeginning of the relationship helps
in understanding the actual performance improvesmdmit this has not been of much
concern in the previous literature. Generally, theected impact on performance is
associated with the initial importance attributedthie projects. However, in some cases,
projects deemed “Moderately important” were expéttehave a very important impact on
performance. This sounds inconsistent and it issiptes that the executives were
influenced by the alliance outcomes. The majorifjaation for this fact is that businesses
were not dependent on the success of the projettwduld benefit considerably with the

alliance outcomes if successful (see, for insta@esge study D in Chapter 5).

Figure 7.1 shows that to obtain profit was the ncoshmon expected performance benefit,
but in many cases it was the consequence of sopecd impact on other indicators such
as the increase in productivity or reduction induction costs. Generally, when the
production costs and/or productivity were the idesh goals, often involving an innovation

in the production process, firms were much lessceored about indicators such as
“Product quality” or “Customer satisfaction”. If@Hatter indicators were the goal, namely

when the project involved the development of a maduct, the former indicators of
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performance tended to be less important or not itapbat all. With the exception of those
projects which aimed at diminishing environmentameége, typically to deal with
environmental waste resulting from the productiomcpss, often this performance
indicator has not been considered a goal in itsetf something the project hasso a

positive impact on.

Figure 7.1 Expected impact on the performance indicators
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Source: Table A2.7 in Appendix 2.

Figures 7.2 and 7.3 present the results of a luieical cluster analysis on the expectations
about the impact on the performance indicatorshatlteginning and at the end of the
alliance, respectively. They indicate the existemfefour clusters for the “Expected

Impact” (El) values: 1-(Sales, Profit); 2-(Custonsatisfaction, Market share, Product
quality); 3-(Productivity, Production Costs); 4-(Emnmental damage). Concerning the
“Real Impact” (RI) values, only three clusters fmemed since clusters 1 and 2 are blended
into a single cluster, forming a now more compdaster. In both cases, the indicator
“Environmental damage” is clearly an outlier, iie.did not join until very late, thus

confirming its different importance in the conteftthe performance indicators. In both
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cases, the variable “Environmental damage” clusietls the variables “Productivity” and

“Production costs”, showing that the former oftemdlves changes in the latter.

Figure 7.2 Dendogram for hierarchical cluster analysis (El

Rescaled Distance Cluster Combine
CASE ] 5

Label Num +-==<--oo_ o e ——-{{i- E - =
_________ . ;

D1.3 Sales 3 T i

D1.4 Profit 4 J

D1.6 Customer satisfaction 6

D1.7 Market share 7

D1.5 Product quality )

D1.1 Productivity 1

D1.2 Production Costs 2 ‘—J

D1.8 Environmental damage 8

Notes: Cluster method: Ward’s method. Distance measurelidean distance.
Source: SPSS 9.0 for Windows output using the El scofepiestion D1.

Figure 7.3 Dendogram for hierarchical cluster analysis (RI s£%)

Rescaled Distance Cluster Combine

CASE 0 5
Label e o M e = < 25
D1.14 Product quality 5 i
D1.16 Market share 7 i‘—
D1.12 Sales 3 .
[21.13 Profit 4
D1.15 Customer satisfaction 6
D1.10 Produetivity 1
DI1.11 Production Costs 2

D1.17 Environmental damage8

Notes: Cluster method: Ward’s method. Distance measuwretidiean distance.
Source: SPSS 9.0 for Windows output using the RI scofapiestion D1.

Figure 7.4 compares the average scores of varidbiggected Impact” and “Real Impact”,
which represent the executives’ expectations ahlbat impact on the indicators of

performance at the beginning and at the end ofatha@nce (the latter should read the
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moment the interviews were carried out), respektile The El average values are
relatively small, mainly as the result of the higiimber of “Irrelevant” observations. The
correlation between the number of firms expectingnaportant impact on the indicators of
performance (see Figure 7.1) and the El averages¢eee Figure 7.4) is quite strong, r =
0.924. This means that the average importance of pgrformance indicators varies
positively with the number of firms expecting a pies impact on the performance

indicators. The higher the latter, the higher tetodse the former.

Figure 7.4 Impact on the performance indicators
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Source: Table A2.7 in Appendix 2.

80 See Table A2.7 in Appendix 2 for the breakdowthefanswers by category.
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The sample standard deviation (an absolute measfudispersion) values of all but
“Overall” and “Profit” variables went down as bewveExpected Impact and Real Impact,
while the coefficient of variation (a relative maes of dispersion) values went up across
the entire set of performance indicators. The ayeesxores have decreased but the relative
dispersion of observations has increased, meah@igtihe average scores decreased at a
higher rate than those of the sample standard ti@vial he RI values are relatively more
dispersed than those of the El. For the variab@setall impact” and “Profit”, the

observations are effectively more dispersed thap were at the beginning of the alliances.

Figure 7.4 clearly shows a substantial decreasbaraverage scores from period one to
period two across the whole range of the performmandicators. Most important, it shows
that the executives were able to distinguish bahops and assess the change in their
expectations. The assessment of change in thesfiexpectations has not been of concern
in previous studies which addressed the questiciirraf performance through alliances,
though it is an important matter and the changeceable in Figure 7.4 is big enough not
to be ignored. Generally, the expectation of firmb®ut the impact of the alliance on the

performance indicators did not happen.

As is observable in Table 7.1, which presents #wation in the number of answers per
category and per indicator between the two periedsry single category higher than two
(i.e. “Slightly important”) of every performanceditator has registered a smaller number
of answers in the latter period of analysis, dempta downward adjustment in the
executives’ expectations. Conversely and consetyetite figures in column two
represent the additional number of firms (in relatto those in Figure 7.1) expecting an

irrelevant impact on the performance indicatorthatend of the alliances.

Twelve firms are now expecting an irrelevant impant performance. According to the
data presented in Table 7.2, which focuses on #r@ahle “Overall impact”, twenty
Portuguese firms achieved a smaller impact on pmadaoce than that initially expected;

these firms were partners in sixteen different gut§, more than half of the research
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partnerships under analyéisFifteen firms considered that the results achievasically
correspond to what was previously foreseen and fivdyadmitted a positive variation in

the amount of expected benefits.

Table 7.1 Net difference between the Rl and El number of arsw

1-Irrelevant 2-Slightly | 3-Moderately 4-Very |5-Extremely n
important| important |important important

Productivity 5 1 -2 -3 -1 39
Production costs 9 -2 -1 -5 -1 39
Sales 8 1 -4 -4 -1 40
Profit 9 -1 -3 -4 -1 39
Product/service quality 8 2 -3 -5 -2 40
Customer satisfaction 7 3 -3 -6 -1 40
Market share 7 2 -3 -5 -1 40
Environmental damage 9 -1 -4 -1 -3 40
Overall impact 10 7 -13 -4 0 40

Notes: (n) Number of observations - only (EI,RI) grougsn For each performance indicator and each answer
category, the net difference is obtained by sulitrgt¢he El to the Rl number of answers.
Source: Table A2.7 in Appendix 2 and interviews (questiah).

Table 7.2 Overall impact on the performance of firms: real @spected impact

RI < El Rl = EI Rl > EI Missing
No. of firms satisfying the condition 20 (46.5%)5 (34.9%) 5 (11.6%)| 3 (7.0%)
No. of alliances these firms are from 16 13 4 3

Notes: (RI) Real impact. (El) Expected impact.

Source: Interviews (question D1).

The downward movement in the firms’ expectationscdbed above has a variety of
causes, as the case studies presented in thisectaaqmt in Chapter 5 attempt to show.
Several research alliances ended up with poor temhresults that do not permit any
economic application of the new knowledge acquifgek Case study E in Chapter 5);
other alliances achieved interesting and usefuhrtieal results, however smaller than
expected due to problems faced during the reseantlvities or just because the
technology under development reached its physioat [see Case study M in Box 7.3
below). Technology-related causes are common tata@o of those 20 cases where RI <

El. In the other two cases, despite the techngetess of the alliances, the small size of

8. |n Table 7.2, the sum of the second row, 36, dghéi than the number of alliances under analysig;hwis
30. This is evidence that the alliance outcomesatchave a similar importance to all the partnendi of a
particular alliance. Indeed, there are severalofacinfluencing the ability of firms in identifyingotential
advantages and having access to them. With firmgradly different from each other and having diéfet
sets of objectives, their ability to perceive am@ppropriate the alliance outcomes tend to vamyels
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the firms impedes them from taking full advantagehe potential benefits generated by
the alliance. The dependence on external factotsunder the firms’ control, such as

market conditions or the customers’ decision onthwreto get technologically updated, is
a great obstacle to the ability of four firms tab#ét from their alliances (see Case study F
in Chapter 5). Finally, one firm lost interest Iretproject in the course of its execution and

the EU cancelled another project (see Case studydapter 5).

In general, when alliances achieved results conpareo the initial expectations, the
executives scored variables Rl and El identicddlyt at least four out of these fifteen
executives affirmed the alliance achieved onlyiplytthe goals set out at the beginning.
Unplanned benefits in the course of the relatignsbr the fulfilment of particular
objectives, sometimes those firms were really corex® about, compensated for the
weaker technical results achieved, leading thegeffons to keep the same score, though
on different grounds (see Case study K in Box TQi)ly five firms reported that the real
benefits surpassed the initial expectations, ana dfvthem believe that the impact on
performance will be extremely important. This i tresult of positive effects on some
performance indicators that were not expected &ngé (i.e. the “Productivity” or the
“Production costs”), better commercial benefitsntlexpected, or achievement of indirect

unplanned benefits (see Case study C in Chapter 5).

Box 7.1 Case study K

An R&D project was set up to improve the qualityhtol and performance of retreaded tyres.
The alliance included three different aims (or pot§): i) to develop a machine for thoroughly
scanning the tyres to retread and present results way that any unskilled worker could
interpret. It failed mainly due to the complexity software programming. ii) to develop an
item of equipment for testing tyres in conditiors @ose to real as possible. The alliance
partners were pessimistic about possibility of aeimg this objective and did not commit
entirely to the project. iii) to develop a new, goument-friendly water-based glue which|is
used in the production process. The project wagiuwdy when they found out that there was
already a product with such characteristics.

This project was oversized to be entirely accorhpliswithin a two year period, and atypically thesze
twenty alliance partners in total (firms and RTDfpemers). This was the very first experience in
cooperation of the Portuguese retreaded tyres S|t lacked specific technical knowledge or
qualified people to participate actively in thegach activities and assess the RTD performerditgua
and the quality of research being done. The firdhrdit accept any other Portuguese competitor in the
alliance and the alliance partners refused a fipnigosal to include a Portuguese RTD performer wh
could help the firm. “We were given the techniagarts from our alliance partners but we had no
technical competence to assess them”, concludefittfie manager.

The firm’s level of satisfaction is the result efa different outcomes. On the one hand, the
technical outcomes were rather poor and the firth wait get any economic benefits. On the

|=)
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other hand, unintentionally and surprisingly threnfs products were successfully tested agalnst
those of its alliance partners and proved to bkigtier quality. Just after the alliance the firm

became a supplier of a multinational tyre firm, gbhithe manager believes is an indirect
consequence of that unplanned benefit and the dirb@tter image and higher exterpal

visibility.

Source: Interview.

Figure 7.5 looks at the category level variatiohshe variable “Overall impact” between
the two periods. An important fact that comes aitthe shift of about 43% of the
observations from the categories “Very importantid &Moderately important” to the
categories “Slightly important” and “Irrelevant’h@ category “Moderately important” lost
thirteen observations, falling from the top to thettom rank in terms of its relative
importance. The overall real impact on firm perfamoe is much smaller than what most
of the firms thought it would be. For twelve of thehat impact is expected to be irrelevant
and for another fifteen is only slightly importaits will be demonstrated below, such
small or zero impact on firm performance does retessarily mean alliance failure or
dissatisfaction with the alliance outcome (see Gamdy L in Box 7.2 below). Puzzling
and perhaps inconsistent is the fact that thosévéwfiems who reported D1.18 = 1 also
claimed having had some direct and indirect besefitd were confident that such benefits

would have a positive effect on performance.

Figure 7.5 Overall impact on firm performancexreakdown of the answe
by degree of importance
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Irrelevant Slightly  Moderately Very Extremely Missing

important  important important important

‘ m D1.9 - Expected impact 0 D1.18 - Real (or updated expected) impact ‘

Source: Table A2.7 in Appendix 2.

One possible explanation for that inconsistency edraut through the analysis of the
method used by several executives to score thealbvienpact on performance. They

estimated the answer to the overall impact on faierformance as a kind of an “average
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score” of the answers given to the previous perémee indicators. Since the questions
about the alliance benefits and about the perfoceamdicators were asked separately and
in different contexts it might have hindered theklithat should have been established
between the two. Presumably, those twelve inters@svanswered questions D1.9 and
D1.18 without establishing such a link. Perhapsoaentonvincing explanation, as we will
see below, lies in the visible difficulty felt byamy executives to identify and quantify

small intangible benefits.

Box 7.2 Case study L

A foundry SME with 150 employees entered an R&Daalte for the first time, aimed at
improving the technological process of productidrcastings (ceramic method). This firm |is
part of an international group, which is also itaimsource of technological inflows. The
interest of the alliance for the firm was more e tpossibility of establishing international
contacts with firms and research institutions aettimgg experience in cooperation than the
potential outcomes of research. Its general managpglains: “The project was of marginal
importance because we were not expecting any témffical breakthrough or even a major
technological improvement. It was important to beré and follow closely the research bejng
done but we were not expecting great economic lteriefhe firm wanted to “release” itself ja
bit from the parent-firm’s dependence. The alliam@es considered technically successful put
the results are essentially advantageous for tbdugtion of big pieces (bigger than 4 kg),
which represents a very small percentage of thal fmtoduction. “One has to make many
calculations to adopt the new process for the o of small pieces”, he argued. The firm
is nevertheless satisfied with the alliance pertoroe, especially because it has achieved its
own objectives.

Sour ce: Interview.

7.2.2 Impact on the performance indicators in percentage terms

Almost all executives were able to assess the itnpadhe performance indicators on a
five-point importance scale. Would they be ablgttanslate” those scores into a more
objective and comparable measure, for instanceeitgmtages? The executives were
challenged on that matter and the results are showrable 7.3. The exercise has been
only partially successful but the findings are niegful.®? Of those executives expecting
an overall positive impact on firm performance (LC8L> 1), only a part of them were

capable of giving an adequate answer and just xeeuéve provided a complete answer.

82 Apparently, the BIE (1995) study was more suce#ssfobtaining data about changes in percentageste
The fact that respondents were allowed to choosé tliKey” arrangement (i.e. “the most important
cooperative relationship a firm has establishedE(BL995: 145)) and the data referred to a peribthree
years prior to the survey possibly created betteditions to increase the answer rate.
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Table 7.3 Variation of the performance indicators in perceggaerms

Project | D1.18 Performance indicators
No. scores| D3.1 D3.2 D3.83 D34 D35 D3.6 D3.7 D3B3.9
1 5 20 20 15 5 ? ? ? ?
6 5 ? ? ? ? ? 70 15
11 5 10 ? ? ? ? ? ? ? ?
15 5 ? ? 35 15 ? ? 10 ? 20
7 4 20 5 15 ? 10 20 10 25
8 4 20 5 15 ? 10 20 10 25
12 4 30 15 25 7.5 10 10 20 5 10
19 4 50 15 40 15 50 ? 70 4(
31 4 ? ? ? ? ? ?
41 4 0 25 0.1 ? 20 20
13 3 25 18 20 ? 15 15
18 3 15 5 ? ? ? ? ?
26 3 ?
2 2 ? ? ? ?
9 2 1 ? ? ? ?
14 2 ? ? ?
17 2 ? ?
21 2 ? ? ? ? ? ? ?
23 2 ? ? ? ) 2
24 2 5 4 6 ? 2 60 2 ? ?
28 2 ? ? ? ?
29 2 ?
32 2 0.1 0.1 0.1 0.1 ? ? 10 ? 7
33 2 ? ? ?
34 2 2
35 2 ? ? ? ? ?
39 2 ? ? ?
43 2 ? ? ? ? ? ? ? ? ?
% of no responses 375 474 333 650 66.7 76.5.05080.0| 71.4
Key:
D3.1 Productivity (increase) D3.6 Customer satisfaction (improve)
D3.2 Production costs (decrease) D3.7 Market share (increase)
D3.3 Sales (increase) D3.8 Environmental damage (reduction)
D3.4 Profit (increase) D3.9 Overall impact (improve)

D3.5 Product/Service quality (improve)

Notes: The table includes only those observations forlB1> 1. (?) Answer not provided. (blank c
Answer not expected (because RI = 1 in question D1)

Source: Interviews (question D3).

Furthermore, there is an unbalanced distributiontled answers in relation to the
importance of the expected overall impact on firenf@rmance. The executives felt much
less comfortable in providing answers for smalbgrexted impacts (i.e. when D1.18 =2 or
3). The nature of the alliances does not appedetan acceptable justification for their
inability to answer this question because the rebeprojects were very problem-solving

orientated and the alliance outcomes were to boiag straight after the research phase,
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provided the necessary conditions to do so couldhbe Executives provided two major
reasons for not answering the question. On thehand, the expected variation was rather
small and the cause-effect link was very diffidoltestablish, thus impeding any attempt to
quantify it accurately. On the other hand, somé&em admitted they simply do not know
how important that effect will be, however in sogases not all elements were available

for calculating it.

As regards the relative answer rate per performamtieator (bottom row in Table 7.3),
the variables “Environmental damage” and “Custosaisfaction” got the lowest answer
rate, both less than 25%, while the variables “Betiglity” and “Sales” achieved the
highest rates, 66.3% and 62.5% respectively. Thigaees suggest that the assessment of
the impact on the conventional performance indisa®less complicated, perhaps because
the non-financial indicators still lack an adequatel reliable measurement technique or
because they are not systematically assessed yerBparing the subjective assessment
of the overall impact on firm performance agairs variation in percentage terms (i.e.
variables D1.18 and D3.9), there may be noticedesmronsistency between the two. For
instance, projects 6 and 13 were given the samelbvariation in percentage terms (D3.9
= 15%), but the corresponding overall impacts vem®sessed rather differently (D1, 85

and D1.18; =3).

The available data are perhaps insufficient foorglr statistical inferences, but are
sufficiently significant to realise the potentiarefits firms can get by participating in a
research alliance of the kind under analysis,ahiécally successful and the outcomes are
exploited. Table 7.4 attempts to compare some ctarstics of those projects which the
executives expect an impact on performance gréaer“Slightly important” (i.e. D1.18 >
2). All the projects for which the executives walde to provide data on the overall impact
on performance (D3.9) involve important innovatiossme of them about to be patented,
and firms had no in-house expertise (and othelarebaesources) to carry them out alone.
These firms achieved a competitive advantage wgghificant impact on their performance
as the figures available indicate (in three casesitimbers are based on real achievements,
not updated expectations). Unlike the researchsctisé investment necessary to exploit

the alliance outcomes is considerable.
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Table 7.4 Some characteristics of the projects reporting @ repact on firm
performance greater than “Slightly important”

Project number
11| 15| 7 8 120 19 31 (%41 | 13| 18| 26

5 5 5 5 4 4 5 5 5 4 4 5 2

Goal-achieve-
ment (C1.2)
Number of
partners
Impact on
performance ? | 15%| ? | 20%|25%]|10% 40%| ? | 20% 15%/ 15%| ? ?
(C3.9)

9 9 12 5 8 8 7 7 16 18 9 13 20

Importance of Sligh Im | Im Insi | Im Sligh Insi | Im
Post-alliance | Very | Very tly Very | por | por | Very | Very| gnifi | por tly gnifi | por
Investment tant | tant cant | tant cant | tant
Prior know-

ledge about |Little |Good Little |Good Good Good Fair |(Good Fair |Little |Little | Fair |Little
partners (**)
Prior =0 =0 <3/ 23 <3| <3 23/ =0 23 =0|23|=0 =0
experience = = = =

Notes: (*) Admittedly not a complex project. (**) “Gooddnd “Fair” refer to the level of prior knowledgé o
at least one alliance partner.

Sour ce: Compiled from fieldwork.

7.2.3 Measurability of the performance variation

An important question deriving from the data abaetates to the measurability of
performance variation. To what extent can firmsoaesge performance variations with
benefits achieved from alliances? While there ammes “inputs”, e.g. a new type of
production equipment, that may have a relativelgight measurable impact on the
performance indicators, other types of “inputsf). @ew knowledge about competitors, are
not that simple to establish a cause-effect linthvperformance. As we have seen before,
all executives were able to identify a number oédi and indirect benefits achieved from
alliances and they were able to assess impacteidormance on a five-point importance
scale, but only a few of them were able to provadmore objective assessment, i.e. the
variation of the performance indicators in percgatéerms. All benefits are important to
the performance of firms but it appears that thesea for performance variations cannot

be always tracked down, because of the difficubbieisolating cause-effect relations.

Many of the benefits achieved by the firms had i eenall influence on the performance

indicators and any attempt at measuring that impeaas strongly discouraged by the
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opportunity costs involvetf For instance, obtaining ideas from partner firmeswne of
the most common indirect benefits which many exeeatwere prepared to detail, but
only a few of them could assess the benefits imgeof performance. There were small
changes in the production process that could hdrdlyuantified. The CEO of a shoe-
making firm said, “The alliance has reached itseotiyes, we have now a competitive
advantage and there was an impact on performanowever, it is very difficult to
guantify such impact because, in part, this imp&ton intangible factors of
competitiveness, such as comfort in workplace, enagsibility and quality.” This is likely
to be the main reason why all the executives rapmpdn overall impact on performance
smaller than “Moderately important” were unablegteantify that variation in percentage
terms (see Table 7.3 above). It looks as if thereaithreshold in the variation of
performance for which the quantification becomdsuant. None of the figures provided

by the executives for the overall impact on perfance is lower than 10%.

Another aspect concerning the measurement of pegioce is the relative difficulty of
assessing different types of benefits. In genénalexecutives’ perception about the impact
on performance of tangible inputs, such as equipmcilities or products, is more
accurate than that of intangible inputs, such agrawved image, enhanced visibility or
experience in cooperation. Among the latter typenplts, those directly related to the
firm’s production activity (e.g. new technologynteto be better assessed than those of a
more general nature (e.g. improving knowledge almmmpetitors). The small expected
consequences on performance and the difficulty sfessing intangible benefits are
probably the explanation for the fact that 12 exiees reported no expected impact on the
firm performance but affirmed having had some disew indirect benefits. Measuring the
impact on firm performance is not always feasibl@wen possible. It depends on the type
and amount of variation of the determinants of grenfince. The Beta (1993) study, the
only known study which attempted to quantify albeomic effects in currency units, could

not quantify about one-third of all identified effs.

7.3 ABILITY OF FIRMS TO EXPLOIT THE ALLIANCE OUTCOMES

The ending of a technology alliance is not the ehthe process it implies. At the end of

8 We have seen in Chapter 6 that firms were not keen to assess the benefits in great detail.
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the research period, partner firms normally hawe keowledge and prototypes but they
still need to have the capability to exploit theagsice outcomes and, de facto, materialise
the potential benefits generated together. Therimnédiate stage between the research and
exploitation of results is very important, evenaiall in some cases, and cannot be taken
for granted because it involves the risk of failugeich risk was not taken into account at
the beginning of the relationships, and even atetie some firms seemed not to be fully
aware of it. Depending on the specific charactiegsof projects, this intermediate stage
may involve a great deal of collaboration of partatl of the former partners. Some
projects end naturally at the end of the reseaecto@, others require further actions such
as building adequate facilities, scaling up prgteg; meeting market requirements,
obtaining technical assistance in setting up the oapability or financial resources. Not

all of these factors are always under the firm'stod.

Table 7.5 presents a variety of factors which migfitence the ability of firms to exploit
and benefit from the alliance outcomes (entriesoadered according to variable D1.18).
The analysis focuses chiefly on the outcomes mtlate the alliance objectives, thus
excluding any other indirect benefits firms may @achieved. Those factors have been
divided into three categories, each of them hawndifferent prospect of turning the

research results into economic benefits. The tbagegories of factors are as follows:

“None”-type factors To those firms included in this category, thesimi$ity of achieving

economic benefits is extremely low. This compri88%o to 42% of all firms, depending on
whether some of the firms falling in the other gatges who expressed the intention of not

exploiting the alliance outcomes are excluded @r no

The most important factor in this category is thmomptechnical results achieved by
alliances that do not allow any economic use ofkhewledge acquired (unless further
research is carried out, in some cases). Alsoisndategory are those firms who entered
the alliance for other reasons than the projedlfjtand those who realised over its
execution that the expected outcomes did not beit interests. The EU cancelled one
project and one firm participated in the allianagsibally to confirm its own research

findings, i.e. confirm the limitations of a specifiroduction technology (see Case study M

in Box 7.3 below).
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Table 7.5 Prospect of exploiting alliance outcomes - releviactors

Project| C1.1 | D1.18 Outcome Prospect of attaining economic benefits
No. exploitation None Limited Conditional
Yes| No| a | b| c| d| el f| g| h [ j k I
([ [ [ J

6
15
1
11
7
8
12
19
31
41
13
18
26
2
9
14
17
21
23
24
28
29
32
33
34
35
39
43
3
4
5
10
16
22
25
30
36
37
38
42
20
27
40
Key:
[a] Poor technical results (its economic use is hafelhisible); p] Research results have just validated the firmier
knowledge; €] Firm’s interest/commitment gradually vanished othee project execuin or there was no interest in
its outcomes at all;d] The EU cancelled the projecg][Research outcomes were smaller than expectedo(isitive)
[f] Firm is too small to benefit fully from the alliae outcomes;g] Firm (or a Group’s firm) deveped a betts
alternative process/product meanwhilé] Market conditions have changed or are differemmf expected; i]
Dependence on external factors or on the formaneafirm(s); [] Insufficiency of financial resources (to expléfite
results inmediately) or the cost of the equipment (not knget) is important in the decision to acquire itnat (whet
it is marketed); k] Lack of resources to exploit the results indepanily; [I] Firm (or the partners) needs to set up a
plant or to make changes to the production layout;
Notes: These factors were relevant at the time of theriiews. In the column “No”, the symbo#) means
that the alliance outcomes are not being explditedhat possibilities exist, while the symbo)) (neans that
such possibilities do not exist, normally due t@ptechnical results.
Sour ce: Compiled from fieldwork.
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Box 7.3 Case study M

A project was set up to improve the applicationcopper alloys in manufacturing injection
moulds for plastics. The use of copper parts in ld®instead of stainless steel may increpse
the production of plastic products up to 20% beeazmpper cools down faster but stainlgss
steel lasts much longer. This alliance includedtaltof 18 partners, four of which were logal
competitor mould-making Portuguese SMEs. One oddalf@ems makes moulds for its plastic
unit and had done research to improve the perfocmar copper in moulds prior to thjs
project. This was the first time the firm entered alliance and the CEO explains how
important it was. “The expectation about the allmroutcomes was small given our own
research results. Even so, we entered the alllaoping that any of the alliance partners could
contribute something better than what the firm bhadady achieved. However, the strongest
expectation was that the results would confirm amihat the firm already knew.” Basically, the
firm entered the alliance to confirm its own reswdind learn from the partners but something
unexpected happened. “We contributed to the projéitt knowledge we got from our own
research without getting anything useful from thHeace. This only facilitated the sharing pf
information and knowledge with partners who had miess knowledge about the use|of
copper than us. This was an advantage for our cttoys®, he concluded. Indeed, the firm
not benefit from the alliance but its local partfiems did (two of them were interviewed). The
firm is relatively satisfied because the alliant®iaed its objectives and it could confirm the
results of prior research. The firm will not haverformance benefits, not because the usg of
copper is not good, but because it has no absati#antages over stainless steel.

Sour ce: Interview.

“Limited”-type factors These factors somewhat impede firms from fulkirtg advantage

of the alliance outcomes, or the technical resalthieved fell far below the initial
expectations, though they are positive and uséf# to 19% of the firms fall within this
category, because a firm decided not to exploitalhance outcomes for the moment but

perhaps it may be interested to do so in the future

It happens when the firm’s small size (in term@afduction capacity) is an obstacle to the
entire exploitation of the new technology, whichyni@ad the firm not to exploit it at all
(see Case study N in Box 7.4). In such circumsttivere is a minimum size required for
the new technology to be cost-effective. This catg@lso includes those cases where the
new technology is useful only to a fraction of the’s range of products or processes, and
those cases where the alliance outcomes were\@obitit smaller than expected initially
due to the technological complexity of the projectlimitations of the technology. Two
firms regarded this last aspect as not necessaribad thing because they are now
technically prepared to explain to their custontbeslimits of the technology and suggest

the best possible solutions.
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Box 7.4 Case study N

A CRAFT alliance was set up to develop a cleanneldyy to eliminate the waste from the
tanning and footwear industries. The leather wastald be burned under controlled
conditions, generating heat to warm up water, dedchromium subsequently removed from
the resulting ashes in order to become inert. TRartuguese firms of different sectors entered
the alliance. A shoe-making firm with 300 employee®pted the new technology to burn the
leather waste, which permitted a substantial irsgdna productivity, especially in wintertime,
and had many indirect benefits as a result of ntamgacts with competitor firms who became
interested in the new process. A tanning firm wBth employees could not adopt the ngw
process because it does not produce enough leathste to make the new procegss
economically feasible. A chemical SME was suppdsetteat the ashes but the firm entered
the alliance for other reasons and was not reallgrésted in doing so. Furthermore, the
alliance did not find an economic solution for thgistic problems of collecting the ashes and
separating the different types that exist.

Sour ce: Interview.

“Conditional’-type factors To the firms included in this category, the aitaent of

economic benefits is normally postponed becauisedépendent upon further actions to be
taken either by the firm itself or by a third party by both of them. It sometimes depends
also on the evolution of the economic context iniclwhthe firm does business. This
category comprises 30% to 35% of all the firms his tstudy, with varying degrees of

dependence and risk of failure.

The range of factors in this category is very dvfexd, including: firms which have no
sufficient means to acquire the novel equipment édiately; the decision to acquire the
novel equipment depends on its cost-effectivenasst ot known in some cases); the new
(industrial) equipment, production system or (irda$ product has yet to be produced
and marketed by a third party, frequently a partimar; a new specific plant has yet to be
built or the firm’s production facilities layout fao be modified; there are important
logistic problems of collecting the raw materidletmarket conditions are different from
expected in terms of the raw material prices, petida price, market size, etc.; or firms
need technical assistance from RTD performers rindu research needs to be carried out
(see Case study O in Box 7.5 below). In many sitnat the potential economic benefits
and the time for having access to them are depeémmercircumstances that basically
escape the firm’s control, hence increasing th& 0§ not achieving the intended
objectives. The risk is not negligible, and freqihethe firms in this category were not in a

position to guarantee the successful exploitatibthe alliance outcomes, although they
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were optimistic about that. One executive even kaled, “There is the feeling that the
partner firms are too small to implement the prbjecly by themselves; it would be

advantageous if a bigger firm shows interest inpttogect.”

There is a remaining group of firms, about 12%hef total, that does not fit in any of the

above categories. These firms successfully wewmutir the intermediate stage and were
already exploiting the alliance outcomes at theetiof the interviews (see, for instance,

Case study C in Chapter 5).

There are two other aspects worth stressing albeutiata in Table 7.5. Those nine cases
identified as having had poor technical resultsnfsyl O) correspond to eight research
alliances, about 27% of the total under analysig.aBalysing the scores of variables
“satisfaction with the alliance performance” (Cl.anhd “overall impact on firm
performance” (D1.18), one realises that smallerexéor the latter variable do not imply
smaller scores for the former, even in the caspoof technical results. That is, many of
the firms expecting a small or zero impact on penénce are nevertheless satisfied with
the performance of alliances, meaning they valugremt deal the intangible benefits
eventually achieved even though such benefits ateensily quantifiable in terms of

performance.

Box 7.5 Case study O

A construction sector firm (with 300 employees) vlas prime proposer of a CRAFT allian
formed to study the use of ceramic waste in corgoedducts. This project was seen primatily
as an opportunity to work with the university, cogiin second place its economic potential
and the fact that it was environmentally friendBventually, the project was technically
successful and drew the attention of the local mmétht gave visibility to the project. The firm
greatly benefited from its association with an wetive and “more ecological” project.
According to its CEO, the project will be implemedtwithin a year but two important
problems have no solution yet: first, there is margntee that the ceramic waste (in Portugal)
is sufficient to supply a plant which will be bu#pecifically for that purpose; second, the
logistic conditions for collecting and selectingetlteramic waste are not met yet. The
expectation was high but the firm was aware ofrible involved in the implementation of the
project.

%)
(¢

Sour ce: Interview.
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7.4 SATISFACTION WITH THE ALLIANCE AND IMPACT ON FIRM
PERFORMANCE

Is there a contradiction between the reported @egrfesatisfaction with the alliance
performance and the overall positive impact ongrerince? Does the positive assessment
of the former necessarily imply the latter consexpe® Figure 7.6 compares the answers to
both variables. It shows that these variables amtlgrdo not match with each other and
even suggests that there is some contradictiondagtvthe two. While about two-thirds of
the interviewees positively assessed the performaha@lliances (i.e. C1.1 = 4 or 5) and
none of them was completely unsatisfied with i gets quite the opposite picture reading
the overall impact of alliances on firm performanas two-thirds of the answers indicate
that such impact is irrelevant or slightly impotténe. D1.18 = 1 or 2). Only seven firms
were not satisfied with the alliance but many meege expecting a small or no impact on
their performance. However, as we have seen bedbirine executives expecting a slightly

important effect on performance were unable to ednivinto a percentage variation.

Figure 7.6 Alliance performance assessment vs. overall impadirm performance
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B Cl.1 =1-Strongly disagree 2-Disagree 3-Neutral 4-Agree 5-Strongly agree

0O D1.18 = 1-Irrelevant 2-Slightly import. 3-Moderately import. 4-Very import. 5-Extremely import.

Note: Only (C1.1;D1.18) pairings were included in thealysis. If one of the variables is missing, |
are considered as missing observations.
Source: Table C1 and Table D1, both in Appendix 2.
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In explaining the results, one cannot rule out sameensistency’ between the answers
since the two questions were asked in differentecds, but its explanatory power is likely
to be minimal. There are several other explandttors in support of the hypothesis that
alliance success, measured here by the degree eoffitin’'s satisfaction, does not

necessarily imply better firm performance.

Taking into consideration the answers of fourteeacatives who were satisfied with the
alliance performance (i.e. C1.1 = 4 or 5) but r&gubra small or zero impact on the firm
performance (i.e. D1.18 = 1 or 2), it seems unjikitlat there is a strong correlation
between these two variables. The following facgusmarise the circumstances on which

the executives based their answers.

Dependence on external factofe alliance may have achieved technical sudoesthe

subsequent economic success depends on exterrmhli@os not under the firm’s control.
For instance, it may happen when the performancetlfe use) of an improved
component/system relies on the performance of qng@eent where it is to be fitted. If the
existing equipment is not able to take full advgetaf the improved component or if the
firms (customers) do not update their equipmerd,abmmercial success of that improved
component is unlikely to happen. On the other hafidnces may have achieved technical
success, for instance a new product, however dughamges in the economic context
occurring in regard to the project’s execution,istno longer feasible to proceed to
industrial production while the current conditioesnain unaltered. For example, the raw
material price of a new product may have risen smhmthat the product is no longer
competitive even before it is launched (see Casdydst in Chapter 5). The manager of a
machinery and equipment sector firm said: “The @ctesults will be smaller than
expected because, to take full advantage of thlsnt@ogy, our customers [firms] need to
upgrade their machinery and many will not do iteTdulture in this sector [textiles] still

regards price as more important than quality.”

Dependence on internal factoFsrms lack the minimum size required to benefityffrom

# Indeed, there appears to exist some inconsistbecguse twelve executives affirmed that the overall
impact on firm performance is irrelevant (cf. vat@ D1.18) but fifteen others disagreed with theeshent
related to a possible positive impact on firm parfance (cf. variable C1.4, Table A2.5 in Appendix 2
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technically successful projects due to the econsrafescale they involve (see Case study
N in Box 7.4 above).

Limited use When alliances do not achieve technical successlg do so partially, some
firms may nevertheless be satisfied with the pregrachieved and the new knowledge
acquired, even if it is insufficient to make chas@e the production process or the results
have a very limited application on products/productprocesses. The impact on firm
performance is sometimes insignificant or just llyy important because the scope of
some research projects was very small indeed hackfore, the potential to induce change
was rather limited. In both cases firms may getitamtthl satisfaction with the alliances in

the light of other benefits not directly connecteth the objectives of the alliances.

Different objectives Firms tend to be satisfied if their own objectivaormally different

from those of the alliance, are attained. For imstasome firms used alliances as a means
to confirm results of research carried out intdgnab establish international contacts, to
get experience in inter-firm cooperation, or jusparticipate in joint projects that include
partners from their business area (see Case studyBbx 7.2). The quality director of a
chemical SME said, “It is an obligation to partiip in projects of this kind, involving

firms of our area of business.”

In assessing the success of a technology allidmoedh taking the perspective of a partner
firm, it is not just the collective technical acheéenents and the economic benefits directly
arising from the use of the new knowledge that ematfThe fulfilment of individual
objectives and the attainment of unplanned (or@ud) benefits are important as well. The
relative weight that each success element hasimseessment equation differs from firm
to firm, as do the reasons for individual satigtatt Being satisfied with the alliance

outcomes does not necessarily mean that firms égpeasitive impact on performance.

7.5 FIRM PERFORMANCE AND ALLIANCE CONDITIONS

For a better understanding of the consequenceshef réesearch alliances on the
performance of participating firms it is convenietd take into consideration the

circumstances in which the research alliances Wereed and implemented. There is no
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way of assuring the “best possible results” everrwalliance partners follow religiously
all the literature’s “prescriptions” to avoid theany pitfalls of alliances, but failing to
observe them increases the prospect of attainingemesults than expected. Chapter 5
identified a number of potential strengths and weakes of alliances which could have an
influence on alliance performance. In Chapter 6stnod such weaknesses emerged in the
analysis of the negative factors of cooperationictviihas shown their negative impact on
alliance outcomes and the ability of the PortuguB84Es to achieve better benefits.
Retrospectively, one can thus identify severalaaitfactors in the cooperation process that
weakened the potential for achieving greater b&s)dirst jointly and then individually.
These factors are presented below according te tiraeensions: actors, alliance structure

and collaborative programme.

Actors The (lack of) commitment of partners is regardethe literature as an important
aspect of cooperation and has been identified iap@n 6 as one of the most negative
factors which affected the alliance outcomes. Taat that many projects were neither
important nor urgent to several firms (see Chag@grinfluenced negatively their
commitment. Most firms did not take full advantagé what was on offer, i.e. the
possibility of having access to research resouates low cost to set up a project to suit
their interests. Instead, they accepted to padiein projects structured by somebody else
with little contribution on their part. Though th&rategy has advantages because firms
have access to structured projects that they phpbaiuld not have enough knowledge or
competence to structure by themselves, its dravebatky be quite substantial as well
since firms cannot customise the research projecentirely suit their needs and choose
the partners (firms and RTD performers) to workhwithe CEO of a tanning SME who
entered a project already structured said, “Asetieas in the alliance no other partner firm
with similar characteristics in terms of size andduct specificity, it was not possible to
direct the research activities towards the resmhutf the firm’s specific problems, which
were different from the other tanning firms.” Byttsgg up their own projects, firms would
likely be much more committed and have more realstpectations about the outcomes
and the ability of exploiting them. This explaintiywnly 12 firms considered the project
both urgent and very important, while 18 firms ated that the project was neither urgent

nor very important.
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Arguably, the Portuguese firms would benefit fronmare energetic participation in the

alliances, however their lack of resources (knowwxhpeople, financial), capability to set

up joint research projects and experience in simailiiances are possible explanations for
their acceptance of smaller roles. That means dlsyaccepted a smaller influence on the
alliances. By accepting participation in someonse’sl projects, firms accepted also
working with unknown partners. Considering thatyom a small number of cases were
there preparatory meetings with all partners far sake of discussing the project and

getting to know each other, this was a risky gantech some executives regretted.

The RTD performers were an important part in theltprocess of cooperation because
the technical success of most projects chieflyedetbn what they were capable of doing.
The poor commitment and professional attitude ofisof them eventually jeopardised the

alliance outcomes and the ability of firms to agbibetter benefits.

Alliance structure The alliance structure is likely to have had somftuence on the

alliance performance. Firms and RTD performers dempnt each other and getting them
together for a research project is, in principldyantageous. When there is a clear divide
between technology users and technology produasrBappened in several alliances, the
power within the alliance becomes very unbalancetithe interaction among the partners
quite poor. This is not immediately or necessailyad thing in itself if the objectives set
out at the beginning are achieved, but when thérabover the alliance is too unbalanced
the risk of misbehaviour is high. In some cases filmas felt powerless to deal with
unexpected situations of RTD performers’ miscond@dor interaction among alliance
partners means the specific nature of alliancebeing adulterated and the potential
contribution of partners is not being maximised.aA®sult, the alliance outcomes tend not

to reflect the joint capability.

In general, the research alliances had a relatikiglif average number of partners. This
again is not necessarily a bad factor, particuletitgn each partner contributes something
unique and makes itself important to the joint utadeng. However, it requires a better
coordination effort and is likely to increase salogially the transaction costs, especially
when it involves partners from several differentiiciries. Despite the fact that one-third of

all alliances under analysis had more than twebsnprs, the number of partners has not
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been considered a major problem because the pardwer very defined roles (some of
them of marginal importance) and most projects wénactured in way that did not require
intense interaction among the partners. Even sogsexecutives mentioned the logistic
problems faced in arranging meetings suitable &ry@mne and the problems associated

with distance when it came to performing tests.

Collaborative programmeThis research is primarily focused on firms ai@dnt on

alliances; however, these are EU-sponsored techyaddliances whose characteristics
have influence on their structure, implementatiomditions and the ability of firms to
exploit the outcomes. Two important structural atpeemerge. First, the CRAFT
programme has characteristics resembling the aldati model of development and
diffusion of technology. The implicit model, i.dh@ model in which the alliances actually
take place, provides evidence that points to theali model, such as the divide between
different types of partners, the stream of knowedgat is mainly (sometimes totally)
unidirectional from the technology producers to teehnology users, and the lack of de
facto (genuine) interaction between all the all@partners in several cases. Second, unlike
the research investment, which was subsidisedpdis¢-alliance investment necessary to
exploit the alliance outcomes is important androfiepresents a significant constraint for
the participating firms (see, for instance, Cas&lstC in Chapter 5). The low cost of
participation in an international research projatttacts SMEs and often relaxes their
demands and commitment, but it may also represefadl because they may not have

adequate financial capability to exploit the aliaroutcomes.

7.6 CONCLUSION

The chapter discusses the importance of technad@nces for the participating firms’
performance and uncovers some difficulties faced fiojms to turn alliances into
performance. The successful reported cases, thqugk few, illustrate the potential
benefits SMEs can achieve with the CRAFT modelatrering. In fact, it allows SMEs
to access the research resources needed to implenresearch project tailored to suit
their specific needs at a relatively low cost. Elhadjusted to the firm’'s needs and well
implemented, these cooperative research projeciavide substantial benefits for the

participating firms, if technically successful apdovided the conditions to exploit the
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alliance outcomes can also be met. Besides theofis&ilure that every kind of alliance
involves, i.e. the risk of not attaining the objees set out to achieve, there is an additional
and sometimes significant risk related to the Bbibf firms to exploit the alliance

outcomes, i.e. materialising the potential bendfitsrm performance.

There is considerable evidence to affirm that atleasuccess, measured here by the degree
of firm’s satisfaction or even by the degree toahhihe objectives were attained, does not
necessarily imply better firm performance. Howeueeiter firm performance normally
requires at least the partial fulfilment of thealce objectives. In general, the real impact
of the alliance outcomes on the firms’ performanugicators fell far behind the initial
expectations, and for more than 60% of all firmes risal impact is expected to be irrelevant
or only slightly important. However, such a smailzero impact on the performance of
firms does not necessarily mean alliance failuredmsatisfaction with the alliance
outcomes. The outcomes of some technically suadesiinces will not be exploited but
the firms were satisfie®f. Of the firms reporting an overall impact on pemf@ance lower
than “very important”, only one executive was albbe “translate” that impact into a
percentage variation, suggesting that the effediron performance is hardly quantifiable
below a certain level. Some executives identifiedddits they were not able to assess in
terms of performance variation. The same way, te¢a §1993) study was unable to

quantify one-third of all identified economic eftec

The ending of a technology alliance is not the ehthe process it normally implies. After
the research period, partner firms still have teehthe capability to exploit the alliance
outcomes and, de facto, materialise the potentiaéfits generated together. Depending on
the specific characteristics of projects, this nmediate stage between the research period
and the exploitation of results may involve a gidedl of collaboration of former partners
and may require further actions not under the srgontrol. It involves the risk of failure.
Such risk was not taken into account at the begmof the relationships, and even at the
end some firms seemed to be not fully aware oéven knowing they were not in a

position of guaranteeing the successful exploitatid the alliance outcomes. There are

% Studies that attempt to associate the intensitthénuse alliances with firm performance, such fas t
Hagedoorn and Schakenraad’'s (1994) study, fail ndetstand the firm’'s level of satisfaction or even
understand whether alliances achieve their objestiv
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several factors with varying degrees of influenodhe time and ability of firms for turning
the research results into economic benefits, inetudwithout being exhaustive): poor
technical results, indifference about the commomppse, small size of firms, cost-
effectiveness of the new technology, unsuitableketaconditions, or the new (industrial)
equipment, production system or product has ydig@roduced by a third party. From
30% to 35% of the firms were in such a conditioreibus research which analysed the
issue of firm performance through alliances did axdress the issue of risk involved at the
intermediate stage and the ability of firms to talhance outcomes into performance.
Even the EU research programmes such as CRAFT &eassume a certain automatism

between technically successful projects and exatloit of results.

A number of structural factors explain a great dgahe low performance of many of the
research alliances. Many firms were not demandimgugh at two crucial periods of the
cooperation process, namely the negotiation angegromplementation stages. They
accepted playing a minor role without any significaontribution, not only in structuring
the project but in many cases also at the impleatient stage, and did not seek a strong
interaction among all the partners. The commitnoérartners, or more precisely the lack
of it, has been identified as a major negativediacf cooperation, which affected the
attainment of better results. Many projects wer&hee important nor urgent to the
Portuguese firms. On the other hand, some RTD peédis did not commit themselves
professionally to the projects and others took athge of their dominant position. The
CRAFT programme’s implicit model allows a clear ide between technology producers
and technology users and does not stimulate coimglycthe interaction among all the
partners. It contains characteristics strongly mésdang the linear model of development

and transfer of technology.
This chapter attempted to capture the impact of Rliances on firm performance. The

next chapter addresses the issue of organisatieaahing from alliances, aiming to

complement the understanding of the alliance-perémrce link.
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8 LEARNING THROUGH ALLIANCES

8.1 INTRODUCTION

This thesis set out to establish the impact of Rélliances on firm performance. It did this
by looking at a sample of firms from the EU-fundeBAFT programme. Although these
alliances were policy-induced and, hence, werebnouight about by a market imperative
to innovate on a collaborative basis, the studysdoesent some useful, generalisable
conclusions. In particular, since these were SMta$ may not have had the capacity to
conduct R&D in the first place, it is possible twk specifically at the impact upon the

propensity to learn and innovate of these alliances

We have seen in the preceding chapters that, &parta small number of firms, the real
direct impact of the alliance outcomes on the perémce indicators appears to be very
low. The general expectation about the impact oriopeance decreased substantially
between the beginning and the end of the relatipesiParadoxically, there is a relatively
low proportion of firms unsatisfied with the alliea performance and a low proportion of
firms who did not achieve direct and indirect bé&sefThis implies that firms may have
benefited in ways not immediately reflected in parfance, which in turn poses the
question of organisational learning and competeaagmpiisition through alliances, which
can be viewed as a different way of understanderfppmance. Learning and competence
acquisition go beyond the direct or immediate inbpat the performance indicators and
are likely to have a more lasting effect on perfance, even if it is sometimes difficult to

assess that effect.

As pointed out in Chapter 2, alliances are considler good mechanism for the transfer of
knowledge and skills, especially tacit knowledghkey allow firms to learn from partners

and renew their competencies. The alliances undalysis are not learning alliances,
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whoseraison d'étreis the internalisation of new skills (Doz and H&m®98); they do not
configure a “race to learn” (Hamel, 1991) eithereri@inly, these alliances require
organisational learning, because new knowledgéesproduct and the goal of alliances
(Ciborra, 1991: 59), but the learning objectivesSMEs were rather less ambitious and
chiefly project-bounded. The discussion that foBoattempts to understand the issue of
organisational learning and competence accumulati@aring in mind, however, the
strong limitations of the methodology employed tli@ss the matter in great detail. It is
too early to assess fully the learning outcomes, dhdrefore, it is not possible to
understand how much firms have learned througlaredés. Rather, the aim here is to
interpret the cooperation process from the viewpadh learning and competence
acquisition, two aspects particularly important far better understanding of the
performance implications of alliance participatia@specially in the dynamic capability

acquisition context.

The methodology employed here was not designedideeas the issues of organisational
learning and knowledge transfer comprehensivelyerdlore, this chapter is more

inferential, more speculative, but even so is apartant reflection on issues arising out of
the research findings that helps towards a bettéerstanding of the impact of alliances on
firm performance. Based on the advantages of akismas a mechanism to learn and
acquire knowledge from partners and the internallitimns necessary to do so developed
in Chapter 2, this chapter first attempts to shbat firms have learned in many ways and

then analyse the barriers to learning.

8.2 LEARNING AND KNOWLEDGE TRANSFER

This section attempts to show that firms acquirgdrimation and knowled§& through

cooperation, even in the case of unsuccessfulnai® The amount of learning and the
type of knowledge acquired from alliances vary asrthe sampled firms, apparently with
no common pattern. Based on information from therinews, one can identify at least

four different categories of learning, as follows:

8 Knowledge and know-how are used here intercharigeab
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Information and knowledge transféost firms were able to access the technolodyoti

the RTD performers (most of them academic) andnparfirms, as Table 8.1 shows, and
believe this will have a positive impact on perfame. The number of firms who obtained
new ideas to improve existing products or processeather smaller than the number of
firms who had access to the technology of partressecially the case of RTD performers.
This is because some alliances involved technatagineelated to the firms’ core activities,
which limited their ability to learn. SMEs regatuetinformation and knowledge acquired
as an important outcome of alliances and understanghlue, even when its immediate

use is not possible for some specific reason ffanmle, technical failure of the project).

A high proportion of firms revealed an initial inteto learn from partners, that is, they
regarded the alliance as an opportunity to leasmfpartner firms and RTD performers
(see Figure 5.10, question A7.7). Many executivestoned as an advantage of alliances
the possibility of joining together firms with défent competencies. The general manager
of a ceramics SME believes that “The contributimleds) of different firms was extremely
important to push the technology a step forwardi&tSlearning intent referred essentially
to the opportunity to access information and knolgéerelated to the project; only a small
number of firms regarded the alliance as a mear&daire knowledge that went beyond
the project, though apparently with no clear sgate achieve that. Despite not having any
strong intent, firms were nevertheless receptivdetrning from alliance partners. For
instance, visiting the premises of the firm hostiagmeeting was considered very
important. One executive even questioned the dekiyaof spending two or three days to
attend a three-hour meeting in a different coutfitityere was no possibility to visit the host
firm’s premises. There are advantages in attenttiegneetings but since the firm would
have access to the meeting’s technical informatiogway, such advantages were not

perceived as being substantial enough to meri¢fioet.

There are several factors which allow one to catelthat learning has taken place. The
general perception of firms is that this kind objpct allows them to acquire useful
knowledge and information, even in the case of cosssful projects. “We [the firm]

always learn something with this kind of projecspme executives concluded. More

specifically, just about a quarter of all firms arging the knowledge acquired through the
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alliance in other products/services, which indisdtet not just the acquisition but also the
assimilation and utilisation of knowledge has takéate. In several cases, the transference
of technology was embodied in machinery, systemsndustrial products (inputs to
production), but the participation in the projedtowed firms to acquire privileged
information and knowledge not available to othezrasOne firm emphasised the fact of
being now better prepared to analyse the firm’s @@ehnical problems and two others
stressed that they have now sufficient technicatmetence to explain to their customers

why certain technical solutions do not work.

Table 8.1 Learning from partners

Number ol Average
firms score (*)

Learned about/had access to the partner firmshtadolyy 31 2.74
Learned about/had access to the RTD performershtdogy 30 2.93
Obtained new ideas from partner firms to improvistaxg 23 2.78
products/production processes
Obtained new ideas from RTD performers to impraxistang 14 2.79
products/production processes
Had access to new techniques and skills (otherttiese related 25 3.08
to the project)

Note: (*) Average importance in terms of expected impat performance attributed by firms on a five-poin
importance scale.
Sour ce: Figures 6.7, 6.8, 6.9, and 6.10 in Chapter 6.

Additionally significant is the number of firms whsay they have learned about an
unfamiliar market and improved their knowledge abcompetitors. An illustrative
example refers to a firm whose product proved tbdteer than the competitor partners’ in
the course of the research activities. As a coresrpiof this unplanned information about
the competitors, the firm became a supplier of #imational firm. In another case, in the
course of the technical studies done for the ptpjecfirm became aware that a local
competitor already had a technical solution for pheblem which led to the formation of

the alliance. The alliance allowed the firm to geknow their competitors better.

Despite the evidence that some transfer of infamnaand knowledge has occurred, it does
not imply that all firms will have the ability orpportunity to benefit from such new
knowledge. Indeed, in cases where the acquirechtdatyy is not related to the firm’s core

competencies and the project was technically uressfal, the possibility of having
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performance benefits is quite small.

Experience in cooperatiorAccording to Ciborra (1991), the participation afliances

allows firms to learn how to set up and fine-tutieaaces per se. The findings in the
previous chapters provide some support for claimingt prior experience positively
influences the ability of firms to capture benef(tedr avoid problems) from interfirm
alliances. Learning about interfirm cooperatiorikely to be one major benefit achieved
by most firms. The opportunity to learn was subiiiecause for a high proportion of
firms this was their very first experience of co@i®n, and the proportion becomes even
higher if only firms with prior experience in joilR&D projects involving international
partners are accounted for. It is not so surprisihd acquiring experience in interfirm
alliances was the most common benefit reportedrimsf this could be expected to be very
useful since most of them are interested in padiong in future alliances, with or without
EU funding. About two-thirds of the executives olad to have acquired experience on
how to prepare and implement a joint research ptoiowever, the initial contribution of
firms in structuring the projects and the type amensity of interaction among partners
may have limited the opportunity of firms to acquexperience about structuring and

implementing joint projects.

To most firms, almost everything was new: settipgaucommon project, participating in a
R&D project, interacting with other firms and RTDerformers and interacting with
partners from several different countries, mosheim unknown. It was a major challenge,
full of opportunities to learn. For the inexperiedcSMEs to cope with such a novel
environment, some organisational innovation musteh#gken place, namely at the
management and technological levels. An alliancésif an organisational innovation
(Ciborra, 1991). Interacting with alliance partngrs joint innovative project is essentially
different from running a firm (or a project) indepkently and introducing innovations
supplied by the market (markets are regarded asobribe most important sources of

innovation).

Learning has occurred at the implementation stdgenvgeveral firms became aware of the
many potential pitfalls of cooperation. For instenmany firms realised that the choice of

partners (firms and RTD performers) and informatarout their objectives is extremely
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important and sometimes critical for the succesd$adure of a relationship. They also
understood that it is important to devote enougtetito structuring a joint project and
taking care over the formal aspects of the relatign A negative experience is also a great
opportunity to learn (‘learning by failing’), ancbme firms will be better prepared to
participate in future alliances. Others came tdigeathat technical success alone is

necessary but not sufficient to exploit the allewoctcomes successfully.

Consciousness about intangible bene#tenost all the firms attributed great importance

to intangible factors such as image improvementcamdacts, and they were certain that an
alliance could be a means to achieve this. Thecgaation in a research project with
international partners is believed to enhance tisébility of firms in the national and
international context and within the group theyoogl to. Firms believe that it sends a
positive message to the external world about iheivative intent. They like to be seen as
innovative firms, who are concerned about produetlity and customer satisfaction, but
the importance of this varies with the firm. Fostance, for the mould-making firms this is
important because they have many multinationalsuasomers, but for the tanning firms
the price remains more important to customers.cdmacts established with foreign firms
and RTD performers represent a doorway to accesseafpnical know-how and
information in the future, something that would hmedly possible outside the framework
of an alliance, according to some executives. Mimgs recognise the importance of
being connected to a network but they were espgaalisfied with the opportunity to

work with RTD performers, particularly universities

Change in routinesThe participation in alliances produced some wiggional changes.

Some firms regarded the alliance as an opportuaitgreak organisational routines and
eliminate “bad habits” within the firm. An executisaid, “An important benefit of this
alliance was a break with the routinised and clgsesture of the firm, which has opened
up to research and relationships with other firmd mstitutions.” The last point shows
that firms are keen to work with other firms and IRperformers. To many of them,
interfirm collaboration represents a new way ofihg\access to technical information. It is
a different source of technology which they arernested to make use of. Firms were open
to new ideas and new ways of doing things. Forams, one firm uses alliances to give

“training” to its personnel; that is, give them thyportunity to contact other people, other
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cultures, other countries, and thus open up theispgectives on things, something they
cannot learn from manuals. Other firms mentionex dpportunity to “leave” the narrow
environment where they operate. Yet another firgarded the alliance as an alternative
source of knowledge that could favour its positigthin the international group it belongs

to by way of creating a two-way flow of technolaggnsfer.

Unexpected changes in routines also occurred. dppentanagement of at least four firms
became aware of the importance of an R&D departtiwepérform research and be able to
participate in R&D projects. These firms modifidebir attitude towards R&D, which is a

sign of innovation and learning.

8.3 BARRIERS TO LEARNING

The previous section attempted to show that firmarded from the alliances and
accumulated information and knowledge which mighven a positive impact on their
future performance. But that does not represerihallearning opportunities offered by the
alliances. Indeed, many learning opportunities wWest or foreclosed from the very
beginning, however not all of them were the fadlth@ firm or its inability to learn. The
barriers to learning categorised below are deepbted in the conditions in which the
alliances were formed, the characteristics of gagtiand the relationship between them, as

presented in Chapters 5 to 7.

Alliance structureThe alliance design influences the ability ofrferto learn from partners.

When there is a strong interaction among alliarex¢ngrs, there are better conditions for
organisational learning to take place. In manynef€RAFT R&D alliances under analysis,
there was a clear divide between technology pragduaed technology users that did not
favour the interdependence of partners. On the raont some firms (negatively)

emphasised their independence from the technolaggdupers. On the other hand, a
substantial number of firms had a well-defined rael often performed activities which

did not require a great deal of interaction witk #iliance partners (for instance, carrying
out in-house tests). A “linear’-type structure etfinological development characterised
many relationships, creating learning asymmetriasray partners and especially limiting

the opportunity to learn for those firms locatedusnd the periphery of alliances. The way
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most alliances were formed may explain this to daoe extent. As we have seen in
Chapter 5, many firms were “invited” to participate a structured project with little
opportunity for negotiation. The structure of maklliances was prepared for the transfer of
explicit knowledge (for instance, written documeotsnachinery), but much less prepared
for the transfer of tacit knowledge between padnpewhich is often organisation-
embedded, much less transparent than explicit keayd (Lei, 1997) and requiring a much

closer interaction to be transferred.

The number of alliance partners may have had atinegaffect on learning. A large
alliance has the potential to generate greatenileguopportunities given the larger number
of contributions, but it also creates additionabrcination problems and may require better
defined roles of partners in order to be managedKi#ing, 1988), thus limiting
interaction. Since larger alliances tended to imeopartners from a larger number of
countries, communication problems arose as aniadditobstacle to effective learning.
The communication problems were generally rega@edinimportant but perhaps they
were underestimated due to incomplete perceptidheophenomenon. In their study about
the participation of Finnish firms in EU programmeaukkonen and Halikka (2000: 114)
found that 67% of the firms regarded “Cultural drffnces in communication and working
methods” as a problem at least to some degreeenergl, to overcome the problem of
multi-language in alliances, the talks were conediéh English. It is difficult to assess the
extent to which it affect the ability of non-natiienglish speakers to learning, but
“[kKInowledge encoded in an unfamiliar languagef@s, practical purposes, inaccessible”
(Doz and Hamel, 1998: 217).

The dispersion of partners was said to cause probkt the experimental stage because
this requires the close monitoring of activitieslanrapid decision-making process. This
was most relevant when the experiments and theysisabdf results were carried out in
completely different sites, far away from each othe a number of alliances, both the
distance and number of partners influenced the ftdwinformation and knowledge

between them.

The project’s structure also created certain bariie learning and to technology transfer.

One could find projects that were oversized for tinee and resources available, and
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projects that were structured to match the needpedific partners. This became a source
of problems later on which negatively affectedfih@s’ learning expectations. An atypical
example relates to a given project which was strect for a two-year period research but

part of it alone took a partner firm more than ¢iggars to develop.

Posture of partnerdMany barriers to learning are direct consequerafethe partners’

attitude towards the alliance. Even consideringdifficulties of many SMEs in putting
together a joint research project and the oppdstaaiwork with certain institutions, firms
accepted the participation in alliances perhapsptssively, thus compromising their role
within the alliance. Besides that, just under 30f4he firms considered the project as
being both urgent and very important, and manyegatsjwould not have been carried out
without the alliance because they were unimpomamtot urgent. This raises the question
of commitment to the project. The latter group mk has fewer motives to be fully
committed to projects and to learning. Indeed,l#o& of commitment of partners (firms
and RTD performers) was identified in Chapter 6oas of the most important negative
factors of cooperation. Some firms changed thegrast in the project after realising its
economic potential in the course of its implemeatgtbut it is not difficult to admit that
the commitment to alliances was largely relatedst@argency and importance for firms. In
one rare case, it is not an exaggeration to sayhbdirm’s commitment to the project was

zero; it only “lent” its name to the alliance.

The structure of many alliances did not favour plagtners’ interaction, but the partners
themselves were rather apathetic about creatinggr ties with each other, even between
firms from the same country. There were strongenections between partners who knew
each other beforehand, and between firms and IRG& performers, but most of the
Portuguese firms restricted their involvement tmi@imum. Some firms acknowledged
that point but other factors are equally importantunderstanding the lack of commitment
to promote interaction: no attendance at meetiofer( “delegating” it to the local RTD
performer), lack of active participation in the rtiegs attended, very limited knowledge
about the alliance partners (in rare cases, somegpra were unknown to each other at the
end of the relationship!). This explains why onlyetve firms said they have created a

formal/informal network to exchange technical imf@tion.

202



Competitor partner firms behaved differently whbae project involved knowledge about
their core activities. The levels of transparenog @ommitment of competitor partners
were much higher when their geographic markets raitl overlap, but when they did
competitor partners devised ways of protecting rtHeiowledge against unintended
disclosure. For instance, in a given alliance i@ ¢competitor partners did not supply their
best product for testing, to protect vital knowledigom being transferred. Some firms
rejected competitor firms as partners and othegsirgerested in future alliances but not
with (local) competitor firms. This is consistenitiivQuintas and Guy’s (1995) results. The

competitive stance of firms limited the potential fearning within the alliance.

Some RTD performers created barriers to learningnwthey refused to accept the
contribution of firms and when they “assumed” tteathnology users could not provide any
important contribution to the development of tedbgees far different from their
competencies, despite the interest of technologysug a stronger interaction. They barred
the reverse flow of knowledge. RTD performers diisoted the opportunities for learning
when their commitment to the project was lower tkapected and when they created
learning asymmetries by treating alliance partrigferently. One RTD performer even
refused to demonstrate the new process to the! ideesasymmetric distribution of power
within the alliance and the fact that there is ssessment of the quality of the RTD

performers’ research by the EU allows room for skickls of behaviour.

Capability to learnThe lack of resources is an important factor meitgng the SMES’

ability to learn from alliances. SMEs often lacle ttime and resources to identify and use
external sources of scientific and technologicglestise (Rothwell and Dodgson, 1991;
Rothwell, 1991). For small firms, there are bagity learning from external sources even
before being involved in actual cooperation. SMEsymot even be able to formulate a
request for assistance (Delapierre et al., 1988¢. iflentification of areas for cooperation
and the selection of partners were two importamtiles identified by several executives to
justify the lack of initiative in setting up joiptrojects. This also explains why an invitation
to participate in an international R&D alliance sda appealing to SMEs, even when the
alliance objectives and firm’s needs do not entirehtch. According to many firms, local

RTD performers, namely technological sectoral assions, are better positioned and

gualified to identify areas for cooperation andesekuitable partners, because they know
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the firms’ needs and have access to scientific kedge.

The human factor is fundamental in the capabilitiirms to learn from alliances. The lack
of qualified technical specialists or R&D personmeimmon to a large proportion of firms,
conditioned the SMEs’ ability to make technical mpp@s to the projects, participate in
meetings, assess the technical competence of &mdsRTD performers to carry out the
research. It conditioned firms’ absorptive capa¢i@phen and Levinthal, 1989, 1990; see
chapter 2 above); that is, the capacity to recegaisd assimilate new knowledge from
alliances. As a rule, the person appointed to tbgpt accumulated it with his/her normal
duties, in many cases running the firm. SMEs hadentfficulties in learning when
projects involved technologies outside of their petencies. Some RTD performers
“assumed” that in such cases the firms’ contributiwould be unimportant. In the
meetings, as one executive pointed out, excessivethnical discussions would
necessarily exclude the technology users from q@pating. One firm was not able to
exploit the alliance outcomes because it had nooiunse competence to read the technical
dossier produced by the technology producer. Qoiften, firms relied on local RTD
performers to minimise their lack of in-house exiset however two questions remain
unanswered: How much can firms learn effectivelthvihis indirect process? How much

accessible information and knowledge is not beiagsferred to firms because of this?

Material resources are also important. As expedtssl,large majority of SMEs did not
have an R&D department to support the researchitaes. Most of them could not afford
having one and in many cases it was not justifiaiieer. But if SMEs want to participate
in joint R&D projects, not having a minimal resdastructure can be problematic or even
ineffective, especially outside a cooperative fraumik such as CRAFT. As one executive
of a firm who created an R&D department after tiAET experience pointed out: “Now
we have a portfolio of research projects and we define research priorities, something
we could not do before.” A research structure srigites the firm’s commitment to
research and helps to define research prioritiBlse ‘R&D departments of firms provide a
major source of learning in an activity which istral to their continuing existence and

prosperity” (Dodgson, 1993a: 388).

The costs of carrying out research are often arortapt constraint for the participation of
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SMEs in R&D projects. This is not applicable to tese of the CRAFT R&D alliances
because the EU funded them. However, the posna#iianvestment necessary to exploit
the alliance outcomes was found to be an impoxtanstraint, as previous chapters have
stressed. It affected the exploitation of acquikedwledge in some cases and the transfer

of embodied technology in others.

Finally, the lack of experience in cooperation wasimportant factor in the firms’ ability

to learn. As argued before, firms learned a lotuatwterfirm cooperation because it was
essentially new to most of them. So much novelbyyéver, was possibly an obstacle for
firms to devise an effective strategy to learn fralilance partners, to acquire technology

and build up new competencies.

Cultural obstacles Perhaps the most important cultural barrier tardeng was the
relatively low intent of firms to do so; that i$et propensity to view collaboration as an
opportunity to learn (Hamel, 1991). Most firms regd the alliance not as an opportunity
to learn from alliance partners (i.e. to intermaliseir skills) but rather as a way of solving
their own specific problems. Perhaps this was dist&a strategy given the initial
conditions to participate and the lack of experegeint cooperation. It was not apparent,
however, that the firms have changed their strawdgyng the implementation phase.
Indeed, as some executives pointed out, aftersieglthat the project would be a failure,
partner firms did not look for alternative jointtatties and instead became progressively
less committed to it. As mentioned elsewhere, nfanys entered the alliance with little
knowledge about the partners, their competencied teir objectives. They also
disregarded the importance of the formal aspecthefelationship. It is difficult to know
how important this was as a barrier to learning, dmme late problems could have been

avoided or minimised at the initial stage had ttikuale of firms been different.

One last point relates to the distinction betwemtividual and organisational learnffig
We have seen before that some firms were ablegt¢thesnew knowledge in other products
and processes, indicating that organisational iegras taken place. However, four firms

refused an interview because the “right” persomterview (that is, the person who had

8 For information on the process of learning seeirfstance, Dodgson (1993a).
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been in charge of the project) had left the firmamehile and nobody else could replace
him/her for that purpose. This is a sign that pathe information and knowledge acquired
from alliances has been retained in individualstead of being transferred to the
organisation, which raises the question of indigiduersus organisational learning. It is
not possible to estimate how much knowledge wasned in individuals since it depends
largely on how effective the internal routines tesgminate the knowledge throughout the
organisation are. But two aspects may have inflednihe organisational learning. In
SMEs, the fact that few people, sometimes one pemtcumulate several key functions
might be an obstacle for the transfer of knowledge the firm given the confusion

between individual and organisational knowledgeisT& most visible when key people
leave SMEs. On the other hand, the existence oésaarch structure facilitates the
organisational learning because learning requiresrdination and effective transfer
mechanisms (Dodgson, 1993a). As noted before, I884Es did not have a formal

research structure.

8.4 CONCLUSION

The analysis of the cooperation process from te&point of the organisational learning
and knowledge acquisition suggests that the amotifitenefits achieved by firms just
reflects the amount of effort put into alliancesns should not expect to get a large
amount of benefits when they do not put a lot ébrefinto the relationship or when they
lack appropriate in-house resources to benefit fR&D alliances, and the EU cannot
expect large benefits for firms and for the econogumst by joining firms and RTD

performers together. This general observation himidgarning and the ability of SMESs to

innovate in particular.

The few successful alliances suggest that the CRA®Oel of partnering has a great
potential to generate dynamics of innovation arganisational learning but to be effective
it requires conditions which could not be foundmiany cases. On the side of firms, the
weakness of intent, lack of experience, passivityelty of cooperation and lack of in-
house resources affected their ability to learn aodd competencies from alliances.
Besides that, the alliance structure, the alliamgiEomes and the ability to exploit them

also had impacts on the transfer of technology tinéofirms. These factors conditioned the
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type and amount of knowledge transferred betweemmgs. Perhaps more important, most

of it is likely to be explicit knowledge rather théacit knowledge.

The small impact on the performance indicators ofinfirms is probably a good indicator
about the amount of information and knowledge distueansferred into the firms. Most
firms will not have substantial direct benefits dese the transfer and assimilation of
knowledge was poor. The significant expected immactperformance of some firms is
essentially due to the transference of embodidthtE@ogy, such as machinery and systems.
This is similar in many respects to the traditiowaly of acquiring technology from outside
and, arguably, will not have a substantial effectfioms’ absorptive capacity. But firms
have learned in certain ways and to certain degfems alliances, especially about
interfirm cooperation. Its impact on performance rist immediate or even easily

noticeable, but it may be lasting.

This chapter addressed an important aspect of R&Bnees, that of organisational
learning and competence-building. Its findings hielwards a better understanding of the
impact of R&D alliances on firm performance, whistthe object of this thesis and whose

conclusions are developed in the next chapter.
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©Q | CONCLUSIONS AND POLICY IMPLICATIONS

9.1 INTRODUCTION

This thesis is concerned with the relationship leetw R&D alliances and firm
performance. Empirically, it analyses the impacpernformance of a sample of Portuguese
small and medium-sized manufacturing firms who ipgrated in the EU-sponsored
CRAFT (1994-98) programme. The thesis aims primaalcapture the firm’s perspective
but it is aware that the issue has policy implmasi since the alliances were formed in the
context of public policy to encourage cooperatibaking into consideration the limitations
of the methodology to address adequately the effewtss of the CRAFT programme or
the EU RTD policy, some conclusions are presentethis chapter which have policy

implications.

Currently, there is an enormous pressure on firhadl gsizes and from all sectors to engage
in external relationships. Firms increasingly udkarces as a competitive strategy,
governments promote and support inter-firm coopanatand the literature on alliances
greatly emphasises the potential benefits of cadjmer, in particular technology-based
cooperation. Despite this “favourable environmetité perceived benefits of technology
alliances for firm performance are not yet uneqoally supported by empirical studies.
The successful cases described in the literat@rénaufficient to explain the phenomenon
because several studies reported a high failues @talliances (e.g. Duysters et al., 1999)
and the limited number of studies that attemptetinto alliances with firm performance
have not reached consistent results (see ChapteA2p result, this issue is largely
unexplored in the literature on alliances in geharal in R&D alliances involving SMEs
in particular. But, managers, policy-makers anddag@ics cannot be satisfied with the
potential benefits of alliances; it is fundamentalunderstand more deeply the actual

impact of alliances on firm performance.
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Taking into consideration the facts outlined abothes study was concerned with the
following main question: Do (successful) technology alliances cause betten f
performanc@ The assumption behind this question is that tieesement of technical
success, here measured by the degree to whichbibetives set out the beginning are
achieved, causes better firm performance. This touesias a number of implications
attached, raising a set of additional questionsciithe study attempted to provide some
answersTo what extent do the initial conditions and thkaakce implementation process
affect the alliance outcomesDoes satisfaction with the alliance imply bettermfi
performanc@ To what extent can firms turn technology allianocgs performance and
What are the factors behind the unsuccessful empion of alliance outcomé@sin a
complementary way, the thesis addressed the guoesfioorganisational learning, an

important aspect linking R&D alliances with firmr@mance.

The findings are based on the experience of 41uBoese manufacturing SMEs who
participated in 30 technology alliances under tHRAET programme, sponsored by the
European Union. The data were collected througte-tadace interviews, using a

questionnaire for guidance. The executives weredsl express the impact of the R&D
alliance on nine performance indicators, first onkert-type scale and then in percentage

terms.

The chapter proceeds with a discussion of the fagings of the thesis, followed by the

implications for policy, the generalisability ofstdts and suggestions for further research.

9.2 SUMMARY AND MAIN FINDINGS OF THE THESIS

The thesis can be divided into two main parts. Titet part - Chapters 2 and 3 - is
concerned with some conceptual issues, the theardtiamework, and the context in
which the CRAFT alliances took place. The second p&hapters 4 to 8 - presents the

findings of the empirical research.

An important characteristic which is common to theee major concepts analysed in
Chapter 2 (i.e. inter-firm alliance, alliance susx@nd organisational performance) is the

lack of consensus in the literature regarding theifinitions and boundaries, for different
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reasons though. Perhaps more precisely, there ewerad ways of addressing them.
Authors have used a profusion of terms to refanter-firm alliance, which certainly is a
consequence of the multiplicity of alliance typesd aobjectives, but it can also be
interpreted as a lack of “analytical precision” Shais, 1988). The concept has evolved to
capture the phenomenon’s complexity but without ugio effort to integrate all
contributions because disagreement about its boi@sdand wording still persists. It is
widely accepted in the literature and it is explycstated in some definitions that R&D
alliances represent a subclass of inter-firm atésn though again there is no consensus
about a single definition or terminology. In accaamde with many authors, government-

sponsored R&D alliances are here considered aasof R&D alliances.

It is difficult to find a single definition for akince success because of the large spectrum of
alliance types, the multiplicity of purposes andedsity of results. Ultimately, the notion

of alliance success must reflect the individuakpective of alliance partners, irrespective
of the common achievements. Concerning the notfarganisational performance, there

is not a unique set of indicators or a “best wayhteasure it. The notion of organisational
performance is, thus, based on individual prefezsraf those involved in measuring it. In
any case, traditional financial indicators seem longer to suffice because they are
essentially good at measuring past performancerdiber poor at assessing the firm’s

future competitive stance.

Based on an extensive literature review, Chapteis2usses in detail several different
perspectives of examining performance in the candéxalliances. One perspective is to
look at the alliance performance, an issue thatlesen a concern of researchers for a
relatively long time, especially the assessmentjonft venture performance. Several
approaches have been used to assess the allianfcem@ace, including perceptual
measures (i.e. the partners’ own assessment)n@lianstability, duration, termination,
mortality rates and financial performance. Each suea does not capture fully the
phenomenon and not all measures are adequatedssas®e performance of all alliance
types because virtually every alliance has a differset of objectives and outcomes. A
multidimensional approach is likely to be more efifee but, as mentioned above, the
individual assessment of alliance performance rhages essential. A general conclusion

that can be drawn from prior studies is that thiee maf failure is high. For instance,
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Harrigan (1988) reported that 66.7 % of allianceseanconsidered unsuccessful at least by

one of the partners.

A second perspective on analysing performance stsnsn assessing the impact of
alliances on firm performance. Some studies andlybe stock-market reaction to the
alliance formation announcements, other studiesneed the importance of alliances to
the firm survival. Another group of studies lookatthe relationship between alliance
intensity and firm performance, normally using istadal methods to find associations
between the two, but with relative success givendifficulty in proving the cause-effect

link. Yet another group of studies examined théaadle outcomes and impact on firm
performance using direct interviews or questioremirThis approach overcomes the
causality issue but cannot avoid the problem ofestivity because it is based essentially

on perceptual measures.

A different way of analysing performance in the text of alliances is to look at the
organisational learning and competence-acquisitiom alliances. Alliances allow firms

to implement strategies for learning and innovatimore effectively (Ciborra, 1991). They
may be an avenue for learning and internalising skills, in particular those which are
tacit, collective and embedded (Doz and Hamel, 19@8liances are considered an
important mechanism to deal more effectively witshinological and market uncertainty
(Hagedoorn et al., 2000).

Yet another way of analysing performance is to ss#ee performance of alliances against
alternative strategies (i.e., go-it-alone, mergamguisition and licensing). This topic is

absolutely relevant but was not addressed emgyribare. These alternative strategies are
not perfect substitutes of each other and not fathem are always available to target
particular objectives. Further, there is no absolatvantage of one strategy over the
others; each strategy is only relatively advantageover the others. Several authors

consider alliances to be a superior alternativ@amy situations.

The main findings of the empirical research ares@néed below by way of answering the

questions formulated in this thesis.
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a) Do (successful) technology alliances cause better firm performance?

The full answer to this question is divided intaufgarts. The first part focuses on the
general results about the impact of technologymties on firm performance. The first
point to make is that there is no unique pattertheresults. The successful cases, though
quite few, illustrate the potential performance dféa that SMEs can achieve with the
CRAFT model of partnering, if the projects are tachlly successful and provided the
firms can meet the necessary conditions to exphat alliance outcomes. On the other
hand, the data show that the real impact of aldamatcomes on the performance of firms
fell far behind the initial expectations across wWiele range of the performance indicators,
and for more than 60% of all firms in the study tieal impact is expected not to be
significant. Should this be classified as failuiidi® answer is not straightforward. Indeed,
these results do not necessarily imply alliancluf@ior dissatisfaction with the alliance
performance, as we will see below. The variety itdasions confirms the difficulties
involved in assessing alliances discussed in Chdhtéf the executives reporting an
overall impact on performance smaller than “Verypartant”, only one of them was able
to translate that impact into a percentage vanatguggesting that the effect on firm
performance is hardly quantifiable below a certairel. The Beta (1993) study also could
not quantify about one-third of all detected ecomoeffects, essentially due to lack of

information.

Second, one should understand whether the Porteidiiess entered the alliances aiming
to achieve performance improvements or only to eahiother kinds of benefits. If the
former is not the case, it is hardly useful to maky association between the alliance
performance and firm performance. Although it isl@y recognised in the literature that
the firm’s objectives may be different from thodetloe alliance in which it is involved,
previous studies that addressed the alliance-pedoce link did not discuss that issue. In
fact, two firms (5%) were not expecting a positivgpact on performance when they
entered the alliané® (see Figure 7.1 in Chapter 7), but one of them @gsecting an

extremely important impact on the indicator “Envineental damage”. Both projects did

8 Another firm could have been included in this graince the executive interviewed said there were n
plans to exploit the alliance outcomes from they\erginning, although he also considered the pteyeald
have a slight impact on the firm performance. Ealiy, the firm entered the alliance for otherseas.
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not achieve their objectives, however the execatieported having had some direct and
indirect benefits. These perceived benefits havedirect repercussion in terms of
performance, though they can be useful in the éutiot expecting a positive impact on
performance is not the same as to say that firm® wet expecting anything from the
alliance because they did (e.g. contacts with R&§&itiutions and other firms, experience
in inter-firm cooperation). The low cost of parpation in the alliances allowed some
SMEs to pursue essentially particular objectivead kthe cost of participation been more

substantial then probably the strategy of SMEs dital different.

The third part of the answer focuses on the teethsiaccess of alliances, here measured by
the degree to which the objectives set out at dgenning were attained (C1.2). Table 9.1
shows how the executives classified the alliantadinical success. Contrary to what one
would expect, and even taking into consideratiom $hbjectivity of the assessment, it
appears that the comparison between the alliarfuevaments and its objectives is not a
straightforward assessment because some alliandeefsa expressed quite different
opinions on that matt&. The aggregated answers of all groups exceed theeu of

alliances, which is 30. There are at least thraeaes to explain this inconsistency:

* Information asymmetry among partners mainly dugher role in the alliance and
interest in its outcomes - firms playing a smali@le or being less interested in the
project appeared to be less accurate in their sisaly

* Prospect of obtaining economic benefits - firmshwsmaller prospect of obtaining
economic benefits tended to assess less positivelgutcomes;

» Different expectation about the benefits, which khgfly to do with the different

levels of initial knowledge about the technology®developed and its potential use.

Therefore, it is difficult to say exactly how maaliances achieved technical success. The
results indicate that just about 50% of the 30 R&ances achieved most or all of the

objectives set out at the beginning. A large proporof alliances could not attain success,

% The data presented in Table 9.1 has been reducetfive to three categories in order to clarife th
explanation of the results and emphasise the nmopbritant divergences. However, in the categories
“Disagree” and “Agree” there were also differentiropns about the degree to which the objectivesewer
attained.
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thus impeding partner firms from achieving perfonoa benefits.

Table 9.1 Did the alliance achieve its objectives?

Disagree Neutral Agree Missing Total
C1.2 (No. of firms) 14 5 23 1 43
1l:\.lo. of alliances these 13 4 17 1 35 ¢ 30)
irms are from
= A (1,43) v v
o £B(4,11,17) Vv v
§ ‘€| C (28,30,35) v vV
3 81D (13,29 v v
E (9,34) v v

Notes: Disagree (1. Strongly disagree + 2. Disagregyeé (4. Agree + 5. Strongly agree).
Source: Answers to question C1.2. See also Figure 6@hiapter 6 and Table A2.5 in Appendix 2.

The fourth part of the answer focuses on the mratip between alliance success and firm

performance. Table 9.2 compares the degree to whe&lobjectives were attained (C1.2)

with the real impact on firm performance (D1.1&) p&rceived by the executives.

Table 9.2 Alliance success versus impact on firm performance

Project number 1|6/11/15/12/19|31|18| 2 |35/27| 7 | 8 |41|13|14/24/32|33|39|30|37|38
C1.2 scores 5(5/5|/5/5|5|5|5|5|5|5/4|/4|4|/4|4|4,4|4 44|44
D1.9 scores (expectedp |53 |4/4|/5/4/3/2|3|?|3/3|3/3[3/3/2|/2/3|3|4|4
Dl1.18scores(real) |5|5|5|5/4|4|/4/3|2|2|?|4/4]|4/3|2]|2|2|2/2|1|1]|1

Source: Answers to questions C1.2, D1.9 and D1.18.

The main conclusion that comes out from Table 8.2hat alliance success does not
necessarily cause better firm performance. Theegehent of the alliance’s objectives is a
necessary but not sufficient condition for betiemfperformance. However, better firm
performance normally requires at least the paftifliment of the alliance objectives.
There are several firms agreeing with the succésbeoproject who expect a “Slightly
important” impact on firm performance (D1.1.8 =d)no impact at all (D1.18 = 1). As
Table 7.3 and the discussion on the measurabififyedformance variation in Chapter 7
show, those executives expecting a “Slightly im@ott impact on firm performance were
unable to quantify that impact in percentage tesuggesting that such an impact is hardly
guantifiable. Furthermore, as we will see belower¢his a serious risk that some
technically successful projects will not be exmditoy the firms due to circumstances not

under their control. Of those 23 firms who beli¢lve alliance was successful (i.e. C1.2 =4
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or 5), perhaps no more than 50% will have a sigaift impact on performance. However,
several firms were not expecting a significant istpan performance anyway (see D1.9

scores).

The evidence above does not corroborate the wotkypgthesis formulated in Chapter 4,
which stated “Firms whose R&D alliance has achieteshnical success are expected to
exploit the alliance outcomes and have a positmpact on performance.” Technical
success is important but appears to be insuffi¢t@assure any consequent impact on firm
performance. Some firms may not want to exploitahiance outcomes, the circumstances
may have changed or they may not meet all the sapesonditions to do so. Part of the
firms will not exploit the alliance outcomes and ss will not have performance

improvements.

b) To what extent do the initial conditions and the alliance implementation

process affect the alliance outcomes?

These two aspects had an important influence oaltiamce outcomes. In some cases they
essentially explain the poor results achieveds Hlways risky to say that the results would
be better if some of the circumstances were differeecause this would imply new
challenges and new problems. Even so, from theltsesfi Chapters 5 and 6 one can
identify several critical factors in the allianceopess, which weakened the potential for
achieving greater benefits, first jointly and thiexdividually. These critical factors are
presented below according to three dimensionsr&cadliance structures and programme.
The critical factors concerning the programme ares@nted in the section on policy

implications.

Actors Most firms did not take full advantage of whatsaen offer, i.e. the possibility of
having access to research resources at a low@ast tup a project to suit their interests.
This is explained by the lack of experience in &mprojects, lack of a portfolio of
research projects and relative interest of projeotshe firms. Most firms accepted
participating in projects structured by others witthe contribution on their part. They had
access to structured projects they probably woatchave enough competence to structure

by themselves and avoided the transactions codtsrafng a research alliance, but it also
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impeded them from customising the research projaxtentirely suit their needs and
choose the partners to work with. As a result, dagreat deal of Portuguese SMEs the
alliances they were involved with were strategicaleither important nor urgent. By
setting up their own projects, the Portuguese fiwosld likely be much more committed
and have more realistic expectations about thara# outcomes. Firms would benefit
from a more energetic participation, however thek laf resources (know-how, people,
financial) and prior experience are possible exgians for them to accept smaller roles,
and smaller influence on alliances as well. Sincsthpartners were unknown to the firms

and there were no preparatory meetings, the garaeisky.

The RTD performers were an important part of theltprocess of cooperation because
the technical success of most projects chieflyedetbn what they were capable of doing,
I.e. their technological competence and commitnerhe project. The poor commitment
and professional attitude of some of them eventgedipardised the alliance outcomes and
the ability of firms to achieve better benefits.eThommitment of partners is widely
recognised in the literature as an important sucdastor in alliances and has been

identified as a major negative factor of cooperafgee Table 6.2 in Chapter 6).

Alliance structure Joining together firms and RTD performers is, mminciple,

advantageous for SMEs because they get access B p&fformers’ technological
resources. However, when there is a clear divided®n technology users and technology
producers, as often happened in the cases undbsianahe power within the alliance
becomes very unbalanced and the interaction amammngrs quite poor. This is not
immediately or necessarily a bad thing in itselfhi& project is implemented according to
plan, but when the control over the alliance is tobalanced the risk of misbehaviour is
high. Poor interaction among alliance partners d¢andly capture their potential
contribution to the project and, as a result, thiarece outcomes tend not to reflect the
joint capability. This affected an important pafttbe alliances. On average, the R&D
alliances had a relatively high number of partn&tss is justifiable if the contribution of
each partner is important for the common undertgkbut a higher number of partners
increases the transaction costs and the coordmatioblems. The executives did not
consider the number of partners to be an imporiagative factor, but there are elements,

such as the irrelevant contribution of some pastinguggesting the opposite.
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c) Does satisfaction with the alliance imply better firm performance?

We have seen that attaining the alliance objectivasot sufficient to cause better firm
performance. The satisfaction with the alliance, ihe individual assessment of alliance
success, is more than the degree to which thenedlidnas achieved its objectives. It
includes also the benefits achieved individuallpgnped or not. For some firms, however,
only the latter appears to matter. Because a laagerity of firms were expecting an effect
on performance and about two-thirds of them wetesfsad with the alliance (see, for
instance, Figure 7.4), the above question is dmfmrtant. And even more since previous

research has not addressed the question.

In Chapter 7, we concluded that the alliance sis;ceeasured by the degree of firm’s
satisfaction, does not imply necessarily bettemfiperformance. One-third of the
executives were satisfied with the alliance butenast expecting any significant impact on
performance. Table 9.3 summarises the justificatiprovided by these executives to
explain this apparent contradiction. It supports Hrgument that neither the technical
success of alliances nor the individual satisfactath the alliance appear to be sufficient

conditions to cause a positive effect on firm perfance.

Table 9.3 Satisfaction with the alliance but no impact onfpenance: reasons

Alliance Specific conditions impe- Individual aspects of Common aspects of
objectives ding economic success satisfaction satisfaction
* Dependence on external
factors (e.g. market
conditions)
Success * Dependence on internad Technical progress
factors (e.g. firm size) « Contacts
* Small scope of the * Experience in
project cooperation
* Limited use of the * Progress achieved ande External image
. results the new knowledge |-...
Partial success . .
 Technology reached its acquired
limits * Unplanned benefits
. * Not interested in the |+ Achievement of
Unimportant L L
common results individual objectives

Sour ce: Author’s elaboration.

Some factors help to explain this apparent conttexti. On the one hand, the majority of

Portuguese SMEs did not set up the joint researojeqi they were in and only a few of
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them provided a substantial contribution to it. Aentioned above, the research projects
were not strategically important to most firms. tba other hand, the costs of participating
in the alliances were admittedly small, which explat least partially the first point.
Additionally, technology-based cooperation withemtational firms and RTD performers
was essentially new to most of the Portuguese SMBEd, therefore, an excellent
opportunity to learn from partners and get expe&eern cooperation. These factors
certainly help towards explaining why one-thirdtbé executives were satisfied with the

alliance but were expecting a marginal impact afigoeance. Further research is needed.

d) To what extent can firms turn technology alliances into firm performance?
What are the factors behind the unsuccessful exploitation of alliance

outcomes?

Achieving technical success is an important ste@ng R&D alliance. In most cases,
however, the transformation of alliance outcomew ifirm performance is not an
automatic process and involves the risk of failure, the technical success of alliances
does not imply that (all) firms will have the capdyp to materialise the potential benefits
generated together into performance. Dependinghenspecific characteristics of each
project, the post-alliance period may involve aageal of collaboration between former
partners. Some R&D projects end naturally at theé @nthe research period, others have
further requirements, such as scaling up prototypgmslding facilities or financial
resources. Firms cannot always meet such requitsneeiguarantee factors not under their

control.

Taking into consideration the situation of the ®rmwho classified the alliance as
technically successful, Figure 9.1 lists the inérand external factors which can explain
the unsuccessful exploitation of alliance outcomfeswe have seen in Table 7.5 (Chapter
7), these factors can be classified according ¢ofitim’s prospect of attaining economic
benefits and each firm can be affected by one arenfactors. Each factor described in
Figure 9.1 has the potential to increase the cabtsinish the advantages and, more
importantly, cause failure (i.e. no exploitationalfiance outcomes), but its level of risk
varies according to the firm’s and project’s ch&dstics. We are not able to compare the

relative importance of each factor or quantify hmany firms ended up not exploiting the
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alliance outcomes, but we can say that at least fioms failed to exploit the alliance
outcomes at this stage due to internal and/or eakdactors. Another three firms said
explicitly that the exploitation of alliance outcesywas dependent upon the cost of the

novel equipment, which has yet to be produced.

Figure 9.1 Factors behind the unsuccessful exploitation ohatle outcomes

Internal factors External factors
* Firm’s small size (when the new technologys Unsuitable market conditions (to launch the
involves economies of scale); new product);

» Financial capability (to acquire the new * Dependence on a third party, frequently a
technology, make changes in the production partner (to produce the novel equipment,
process, built a new plant or protect the system or industrial product);
knowledge); » Dependence on a third party to implement the

» Cost-effectiveness of the new technology | new technology.

(which is dependent on both the market size
for this new technology and the relative
advantages for the firm);

» Firm’s lack of interest in exploiting the
alliance outcomes (either decided initially o
in the course of the relationship);

» Research outcomes smaller than expected,

Sour ce: Author’s elaboration.

=

The results clearly indicate that the process gila@ting the alliance outcomes is not
automatic and may involve a considerable risk dtife. This is particularly relevant in
those cases which involve post-alliance activiteguiring the participation of others (for
instance, former partners), demand a considerabtauat of resources, or depend on the

market conditions.

9.3 POLICY IMPLICATIONS

The subject matter of this thesis is analysed prlyniom the firm’s viewpoint. However,
the empirical study involves R&D alliances sponsogy the European Union and,
therefore, the research findings have implicat@inhe policy level. This section addresses
the issue of government policy at two differentdisv First, in line with the firm’s
perspective, it focuses on the structural aspectseoCRAFT programme that somewhat
affected the achievement of better results. Secondattempts to understand the
effectiveness of EU policy on cooperation by assgsthe extent to which the CRAFT

programme’s objectives were achieved.
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9.3.1 Structural aspects of CRAFT alliances

The CRAFT programme allowed many SMEs to parti@patR&D joint projects in which

they would otherwise not have done (see ChapteiGenerally, the size of projects
demanded resources (financial, human, facilities) @empetencies that firms alone were
not capable to provide. Eventually, the EU fundinghed many infeasible projects, if

carried out autonomously by firms, into cost-effestalliances.

The characteristics of the EU-sponsored CRAFT ratks influenced the structure of the
projects, implementation conditions and the abityirms to exploit the outcomes. Some
important aspects come out in the course of tlsisakch. First, the CRAFT programme has
characteristics resembling the old linear model d#velopment and diffusion of

technology. That is not apparent in the structure @bjectives of the programme, but the
implicit model (i.e. the model in which the R&D ialhces actually take place) provide
evidence that points in the direction of the lin@aodel, such as the divide between
different types of partners, the stream of knowedgat is mainly (sometimes totally)

unidirectional, from the technology producers te technology users, and the lack of de
facto (genuine) interaction between all the all@armartners. Such a divide between
technology users and technology producers doestmotilate convincingly the interaction

among all the partners and, as a consequence, tende take advantage of their joint

potential.

Second, contrary to the general opinion of the etrees, the number of alliance partners
appears to be an important variable. From the Etdpeetive, larger alliances have the
potential to be more effective in the sense tharger number of firms have access to the
new technology. It also reduces the bureaucratitsoof analysing the applications (fewer
projects). However, unless essential to the prpj@diigher number of partners implies
greater costs and coordination problems for alkgpartners, with no apparent advantages
for firms. For a large alliance under CRAFT, invaly partners from several countries, to
be manageable, partners need very defined roles,tdoithe detriment of stronger
interaction among them. The fact that most firmsl o experience in inter-firm

cooperation, especially in R&D projects, createditohal problems for SMEs.
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Third, some RTD performers were not strongly arafgesionally committed to the project
during its implementation, which naturally deteatwd the relationship between the
alliance partners and affected negatively the ratkaoutcomes. Some firms felt powerless

to deal with such situations.

Fourth, unlike the research investment, which issglised, the post-alliance investment
necessary for firms to reap the benefits is imparend often represents a significant
constraint. The low cost of participation in anemmational joint research project attracts
SMEs and often relaxes their demands, but it msy @present a pitfall because they may

not have adequate financial capability to explod alliance outcomes.

9.3.2 Policy assessment

This study was not designed to understand to atgneie degree the extent to which the
policy objectives have been met. That line of iigadion would certainly complement
this work, allowing a more detailed understandihthe outcomes of the CRAFT model of
partnering. Despite the limitations of this studg,findings are nevertheless relevant and
shed some light on the effectiveness of the EUcpotin cooperation. However, any
attempt to understand the effectiveness of EU paliccooperation by analysing the extent
to which its objectives have been met has the piateilo be a rather subjective exercise,

since the policy objectives are identified but goantified, either in scope or in time.

The specific objectives of the CRAFT programme wtdreee. First, “to promote the
development of technologies adapted to the nee@®MWis.” Essentially, all the projects
analysed satisfied this objective to a certain eegall of them involved the development
of technologies adapted to the needs of SMEs, wdihavith varying degrees of novelty
and complexity. Second, “to promote transnatioretlvorking and cooperation amongst
SMEs, and between SMESs, research organisationdaagel companies.” This objective
can be best assessed in the future, but one catifydevo somewhat contradictory signs
already. On the one hand, the low level of inteoacbetween alliance partners and the fact
that less than 30% of firms seem to have devel@edtwork for exchanging technical
information (most of these firms knew each otheiokee this project) indicate a rather

limited success in achieving this objective. On oltleer hand, a large proportion of firms
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are interested in taking part in future allianoggh or without EU funding, and many of
them believe they have found new ways of havingesecto technical information,
suggesting a more positive effect on networking emaperation. Only in the future will it
be possible to assess how these networks evolmednd out of the context of EU-

sponsored RTD programmes.

Third, “to support SMEs in their efforts to strengh their capability to absorb and to
contribute to the development of the technologiey trequire.” This is, perhaps, the most
ambitious and important objective, but also thestidizely to attain a satisfactory result. It
implicitly assumes that SMEs have a given levelabkorptive capacity (Cohen and
Levinthal, 1989, 1990), that is, the ability to mdi¢éy, assimilate and exploit knowledge
from the environment. This assumption may not begadte. Indeed, Rothwell and
Dodgson (1991) and Rothwell (1991) argue that SMen lack important resources,
such as qualified technical specialists, that erilce their ability to assimilate and further
develop externally acquired technology. Exposurexternal sources of information and
knowledge needs to be accompanied by the firm'ermat ability to absorb such
information and knowledge (Soo et al., 1999: 15)arye proportion of the firms analysed
here do not perform formal in-house R&D and mostth# technology they utilise is
externally produced, thus affecting their absogptrapacity. Quintas and Guy (1995: 346)
conclude, “Programmes which aim to improve competitperformance through
technological innovation derived from investment R&D need to tackle the
organisational, social and economic and instit@iossues which condition the wider
innovation process.” It would be an exaggerationatbrm that the firms’ ability to
assimilate and exploit knowledge has changed sogmifly due to their participation in the
CRAFT alliances.

Taking into consideration both the financial anchteological capability of firms to carry
out the projects, only a very small number of theould have done them alone (see
Chapter 5). About 55% of the executives affirmedt tthe expected benefits from the
project would not justify its costs if accomplishedtonomously, and many have admitted
they would not participate in the joint project lthé EU not financially supported it. From
an economic point of view, it appears that mora th@% of the projects were not feasible

and would be rejected even if implemented coopeglgti One can say, therefore, that the
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EU funding turned many unfeasible projects intot-@tective ones. It allowed the

implementation of joint projects that would be dvefd otherwise.

How strategic were the projects to the PortugueB#ES® Using the urgency and
importance indicators as a proxy to assess thé&gicanature of projects, projects were
urgent and very important to less than 30% of tierviewees. Projects were important to
45% of the executives but not urgent to about 6@%hem. A significant number of firms
did not regard the project as strategic for theirmss, but it was worth participating
because, with the EU financial support, the exgkbtnefits would justify the investment.
It is not possible to give an exact account of ikaefits achieved by firms, for instance,
how much have firms learned and how useful willlskoowledge be. The findings show,
however, that more than 60% of the firms do noteekxpa significant impact on the

performance indicators.

The results are not spectacular but they are likelyreflect the consequences of
inexperienced SMEs lacking appropriate in-housartelogical resources who decided to
respond to the EU “inducement” to perform coope&mmtresearch with international
partners. The evidence provided is insufficientagsess the extent to which the EU
intervention in the innovation process is necessatgvant or appropriate, partly because,
ultimately, the decision is politicaf.It is, however, a small contribution to undersiagd

the performance of EU policy on collaborative R&D.

9.4 GENERALISABILITY OF RESULTS

The findings of this thesis are important to untierd the alliance-performance link and
the difficulties firms may experience in exploititige alliance outcomes. However, the
unique characteristics of the sample raise the tmuef the generalisability of the
conclusions. To what extent are the conclusiondestibounded? Several factors were
identified in Chapter 4 which could affect the kifogeneralisation of the results.
Concerning the alliance context, it is not possibl@ssess the extent to which the results

were affected because these were “government-spaatisalliances, but we can say that

% For further information on the assessment of the dBoperative research policy see, for instance, th
special issue of Research Policy (Vol. 27, No.988) on EU Research Funding Policy.
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not all projects were considered of marginal imaice, as Sciberras (1987) suggested, and
some of them will have a significant impact on parfance. SMEs did not use the CRAFT
programme to implement “second rate” research ptojeecause, as seen in Chapter 6, the
vast majority of them do not perform formal R&D adidl not have a portfolio of projects
to choose from. The fact that about 50% of theqmtsj were economically unfeasible and
would not be implemented if not financially supgattby the EU suggests that the

conclusions might not hold in the context of “madrkeven” R&D alliances.

In relation to the characteristics of firms, altgbuone cannot link the structural
characteristics of the Portuguese industry with ithpact on firm performance because
only Portuguese firms were analysed, it was appaiet not having the appropriate
research resources affected the absorptive capedilyns and lacking adequate financial
resources affected the exploitation of the allianatcomes. As regards the alliance type,
the findings are clearly insufficient for a broadngralisation to all types of inter-firm
alliances and all types of partner firms, given $ipecific characteristics of the analysed

sample.

The findings of the thesis are primarily relevaotjoint research projects structured in
similar settings, but this assertion might be esiedy prudent. Further research is needed

to ascertain if they have a broader generalisation.

9.5 FURTHER RESEARCH

The thesis addressed an issue eminently relevattteirpresent competitive context of
firms, particularly small and medium-sized firmseVére now better informed about the
performance consequences that firms can achieveadniicipating in EU-sponsored
technology-based alliances. The specificities anmidtdtions of the study delimited the
strength of its conclusions but stimulated the wbsoon and created excellent research
opportunities. It is important to examine the ata-performance link in other contexts,
both government-sponsored and “market-driven” nesealliances, and improve the
methodological approach to collect the detailedadatcessary to analyse the issue in
greater detail. It is also important to understagdetter the role of SMEs in international

R&D alliances, particularly when they lack adequedsearch resources for the research
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activities and to assimilate the alliance outcomes.
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Appendix
1 QUESTIONNAIRE

INITIAL IMPORTANCE OF THE PROJECT

Which of the following statements best describesititial strategic importance of the
project?

[Please tick (') the appropriate alternative]
D A1.1 The project was mainly seen as a way of gettinmpagnce in interfirm cooperation

DA1 .2 The project aimed at launching a major new linbusiness

DA1 .3 The project aimed at launching a subsidiary lihbusiness (e.g. reusing a by-product)
D A1.4 The project was to strengthen the firm’s existinge products/services

DA1.5 The project aimed at preventing/diminishing enmimental damages

D A1.6 Other (please specify):

At the beginning, how important was the projectyfour firm?

[Please tick {') the appropriate alternative]
DA2.1 Marginal importance

D A2.2 Moderately important
D A2.3 Very important

DA2.4 Fundamental for the firm survival
D A2.5 Other (please specify):

How strong was the sense of urgency of this pr@j#¢as it an one-off project or was it p
of a long-term strategy?

How do you classify the project’s main goal?

[Please tick {') the appropriate alternative]
D A4.1 To develop a new marketable product/service

D A4.2 To improve the features of an existing productiser

D A4.3 To develop a new production technology

D A4.4 To improve an existing production technology

D A4.5 To adapt an existing production technology froimeotsector(s)

D A4.6 Other (please specify):

Did this project intend to place your firm in a jims ahead of competition?
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Which of the following alternative strategies coblave been used instead of cooperatioh’?

[Please tick {) the appropriate alternatives]
DA6.1 Go it alone (solely using internal resources)

DAG.Z Go it alone (in cooperation with R&D performers)
DA6.3 Market transaction (e.g. licensing agreement)
D A6.4 Merging with other firm
D A6.5 Acquiring other firm
D A6.6 Other (please specify):

How far do you agree with the following statemesdacerning the option to cooperate
instead of using an alternative strategy?

[1- Strongly disagree; 2- Disagree; 3- NeutralAdree; 5- Strongly agree]

AT7.1 The costs of the project were too high for thefio carry it out alone...................
A7.2 Lack of in-house expertise to carry out the profgne ...............cccooeviiiceee
A7.3 We were expecting to get benefits that go beybadstope of the project.............

A7.4 The expected benefits would not justify the cistarrying out the project alone..

A7.5 The kind of technological solution we were lookileg was not available in the 25l l4lls
MATKELPIACE ... ettt et e e e e e e e e e eaeaeaaaas,

A7.6 The risk of failure was too high if carrying obietproject alone.............................]
AT7.7 We were seeking to learn from our partner firmg BR&D performer(s).................
A7.8 An independent strategy would have taken too ninod.....................coovnee.
A7.9 The scale of the project would not justify a mergeacquisition strategy..............

IE) STRUCTURAL FACTORS |

At the beginning of the project what was the fire¥perience on interfirm cooperation? |

[Please tick {) the appropriate alternative]
D B1.1 This was the very first time we entered a reseaodperative project

D B1.2 We do not have much experience (less than thmeesji

D B1.3 We have experience (three or more times)

Did you know some/all of your partners prior tostproject?

[Please tick {) the appropriate alternative]
D B2.1 No, we did not know any of them

D B2.2 Yes, all of us worked together in a similar co@pise project before

D B2.3 Yes, some of us worked together in a similar coaipee project before
D B2.4 Yes, we already had commercial relationships wdtime/all of them

D B2.5 Yes, we knew some/all of them but had no commekrelationships before
D B2.6 Other (please specify):

What kind of participation did your firm have dugithe preparation and negotiation of the
project?
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Did the partner firms sign a formal contract ptiothe relationship? How important was |
in the whole process of cooperation?

Did the partner firms agree on intellectual propeghts before the beginning of the project?|

Please describe the type and frequency of interaiie.g. meetings, visits) between par
firms and between them and R&D performers?

expected outcomes of the alliance?

F How important were the following factors in negativinfluencing or in limiting the

—

ner

[1- Irrelevant; 2- Slightly import.; 3- Moderatelyport.; 4- Very import.; 5- Extremely important]

B7.1 Language/communication problems............ccccoviiiiiiii
B7.2 Number of interactions between the partner firmg R&D performers({ too
MANY?, L] 100 FEW?) .
B7.3 Quality of interactions between the partner fiansl R&D performers..................
B7.4 Cultural differences among the partner firms . .....ocooiviiimmne i,
B7.5 Difference in size between the partner firms........................
B7.6 Lack of willingness of partner firms to share kRb@w ...
B7.7 Number of alliance partnersl(too many?[too few?)..........ccccevviiiiiiiimmmncc e,
B7.8 Written contract among the partner firnhg éxistence?,1 non-existence?)........... .
B7.9 Prl_or agreement on intellectual property riglisdxistence?,] too weak/ non-
L 1S (=] o3 PP PRUPP PP
B7.10 Technological complexity of the Project ...,
B7.11 Lack of in-house technological expertise to exloé project outcomes..............
B7.12 Lack of or scarce financial resources to explugt project outcomes...................
B7.13 Lack of or scarce management time.........coooeeiciiiiiiiii e
B7.14 Lack of experience in similar Projects.......ccccccocviiiiiiiiniiiniinic e,

B7.15 Different expectations/conflicts of interest amsintpe partner firms (and/or R&D U215l l4lls
[OL=T g 011 101=] £ U TP

B7.16 Lack of commitment or delay in accomplishing talsikgpartner firms (and/or R&
01T g {011 101=] £ U T TP

B7.17 Miscalculation of the risk involved in the project.........cccocoiiiiiiecn.

B7.18 Inflexibility of the objectives of the researchofect.............cccooviiiiiiccmnii

B7.19 Lack of expertise of the R&D performer(s) to caouyt the research project

B7.20 Too much optimism at the DEGINNING..........ccceeeeeereeeeeeeeeeeeeteeeees e eeeeee e
B7.21 Dependence on the European Union (e.g. fundigg@a@ons) ............cccvveeeeeeeen.
B7.22 Other (please specify):

DETERMINANTS OF PERFORMANCE |

In assessing the performance of the alliance, laowld you agree with the following
statements?

[1- Strongly disagree; 2- Disagree; 3- NeutralAdree; 5- Strongly agree]
C1.1 Overall we are satisfied with the performancehig alliance ........................cceee.
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C1.2 The alliance has realised the goals we set Cath@ve ...................coooviimoen

C1.3 Now we have a competitive advantage over our tigempetitors........................
C1.4 This project has/will have a positive impact oa finrm performance....................
The firm will certainly use interfirm cooperatiom @ more regular basis:
-C1.5 if European Union funding is available ...
-C1.6 even without European Union funding...........ccoooo,

Which of the following possible benefits has youmfachieved as a result of alliance
participation and how important do you believe theg to the firm's (future) performanceg?

[0- Tick this option if it does not apply to yourrh; 1- Irrelevant; 2- Slightly important; 3-
Moderately important; 4- Very important; 5- Extrdgnanportant]

|DI RECT BENEFITSFOR THE FIRM (Those benefits that are directly related to theqmt goals) |

E C2.1 Developed or improved a product/service (Or agijie) ...........cccovvvveeeeernnnns
E C2.2 Developed or improved a production PrOCESS mm..covereuiciemie e
E C2.3 Learned about/had access to the partner firmsht@agy...........................e..
E C2.4 Learned about/had access to the R&D performechrigogy................coc.......
E| C25A pat_ent was granted to the partner firms (or @plieation for a patent has be
L1000 11 =T | ISP
E C2.6 Specific technical training was (has been) givearhployees............cccccceeee
E C2.7 Hired qualified personnel................oo i

E C2.8 Gained experience in interfirm COOPEratiON . «.evveuvveeeteemmiieeeeeeseiiieeeee e,

E C2.9 Benefited from temporary personnel exchanges lestyartner firms
E C2.10 Acquired new machinery that incorporate new te@mQ................ccceeeevevee
E C2.11 Acquired other equipment that incorporate newrtettigy

E C2.12 Improved /built a new plant/facilities.......cccooooiiiiiii e
E C2.13 Created or improved the R&D department (e.g. ngwenent, more staff).....
E C2.14 Other (please specify):

|I NDIRECT BENEFITSFOR THE FIRM (Those benefits that go beyond the project goals)
C2.15 Obtained new ideas from partner firms to improxisteng products/productlo
PIOCESSES ...ttt ettetaeaiteeeatbeeeeateedmeaaam sabeeaeanbbeeaambe e e e sabe e e s abbeeeanbbeesammree e enbaeeeanns
C2.16 Obtained new ideas from R&D performers to imprexssting l2113llalls
ProductS/ProdUCLION PrOCESSES ........uuue.t e e e e e e eeaeannnstssbeseeeeeeeeaaaanenneeneen:

E C2.17 Had access to new technigues and skills (othertthase related to the projec

E C2.18 Became a supplier of partner firms ...
E C2.19 Became a customer of partner firms..............c..oooi,
E C2.20 The firm is applying the knowledge acquired inestproducts/services..........
E C2.21 Improved firm's image/reputation/credibility ...
E C2.22 Improved firm's visibility/exposure (e.g. publgit..........ccccoeeiiiiiiiiiiceeeens

E C2.23 Got experience on how to prepare and implemejuiirt) research project.....

E| C2.24 The firm is using the knowledge/experience gaimwedevelop other research
O] (o)1=t TP PP PP TP

E C2.25 Improved management skills/practices ...
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E C2.26 Received proposals for new joint projects fromiawal firms..........................

E C2.27 Received proposals for new joint projects fromefgn firms...............cccoceeee.
E C2.28 Learned about an unfamiliar market/customer needs.............cccvvvevecnnnenn.
E C2.29 Developed a formal/informal network to exchangshtécal information.........
E C2.30 Found new ways of having access to technical inémion...................cccceeeeenn.
E C2.31 Improved the knowledge about cCOMPetitors ............occccueiiieene s
E C2.32 Other (please specify):

How far can one say the benefits your firm achiemeckeeded initial expectations? Did your
firm implement any specific measures to reap ttelable benefits and learn from partners?

In your opinion, which direct or indirect benefit®uld you consider as the most important
to your firm? Why?

Considering the whole investment in this projegteparation and negotiation,
implementation and exploitation of results -, homportant to your firm were the following
categories of costs directly arising out of thej@ct?

[1- Irrelevant; 2- Slightly import.; 3- Moderatelyport.; 4- Very import.; 5- Extremely important]

C5.1 PEISONNEI COSES ....eiiiiiiiiiiiiiie ittt e e ettt e s
C5.2 TraiNING COSLES ...eiiiiiiieeeiie e it sttt ettt ettt e e aaaaaaaaaeesaaaanteensannnnnenes
C5.3 Travel and SUDSISTENCE COSES.......coiuriecrriieee et emeee e
C5.4 Subcontracting COStS (€.0. CONSUITANCY) ... et eeeeeeaeeaeeeeiee et eeeeeeens
C5.5 Acquisition of durable equIPMENt............ceiiiiiiii s
C5.6 Acquisition Of CONSUMADIES........cccoiiiiimiieriie e
C5.7 COMPULING COSES ...uuiuiiiiiiiitiieeie et e et e e e e e e ettt e ettt e e e e e aaeaaeeeeassannbbeneeeeeeees
C5.8 Costs of protecting knowledge (e.g. patenting)..............eeeeeeeeecceeiiiiieiiiniiieienn
C5.9 Administration/management costs
C5.10 Other sSpecific Project COSES........ouiiiieeei e

What type(s) of costs was/were the most difficaityfour firm to cope with? Why? |

Did your firm implement any specific procedures fieeasuring the project’s costs and
benefits?

To what extent did the resources (financial, pemgband technological) devoted to this
project impede or postpone the implementation lbéoprojects? Did it affect in any way
normal functioning of your firm?

Did the difference in size, the nationality or tioée of each partner in the partnership (e.
being a prime proposer or not) influence the pastrability to capture the benefits from t
alliance?

2 ©
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IBY | NDICATORS OF PERFORMANCE

F At the beginning of the project, how important vitssexpected impact on each of the

following performance indicators? And, what is tkal impact the

firm has experienced?

[1- Irrelevant; 2- Slightly important; 3- Moderagemportant; 4- Very important; 5- Extremely impant]

| Expected impadt

D1.1 Productivity (iINCrease)...........c..cuevvvmmmmeveiveeieeineene,
D1.2 Production costs (decrease) ...............ommmmmseeeiennenn.
D1.3 Sales (INCrease)..........cocvvveriisivimmsemee e
D1.4 Profit (inCrease) ..........ccoovevveiiiisimmmec e
D1.5 Product/Service quality (improve)...........coveeiveam.
D1.6 Customer satisfaction (improve)...........ccceceeevivrimnns
D1.7 Market share (inCrease) ............cocoouvicvemene e,
D1.8 Environmental damages (reduction).............ccceveon
D1.9 Overall impact...........ccccvviiiiiiiis e

| Real impact |
D1.10[1][2][3][4][5]
D1.41[1][2][3][4][5]
D1.42[1][2][3][4][5]
D1.43[1][2][3][4][5]
D1.14[1][2][3][4][5]
D1.45[1][2][3][4][5]
D1.16[1][2][3][4][5]
D1.47[1][2][3][4][5]
D1.18[1][2][3][4][5]

P How do you explain the difference between the etqubresults and the real impact on

performance indicators?

If possible, would you please provide an approxarajure for the
all of those indicators?

real impact on some d

D3.1 ProdUCHIVILY ..ot e e e e e e e e e e e e s e e e e e eaaaem s
D3.2 ProduCLiON COSES ...oiiiiiiiiiee it eeee ettt e s
D3.3 SAIES .
D34 PrOfit. .o e
D3.5 Product/Service qUAlItY...........uuuueeieiicmmmcc e e e e e ee s e e e e e
D3.6 Customer SatiSTaCtiON. ..........uuiiiiiiieeeeee e e,
D3.7 Market SNAre ........coooiiiiiiii e
D3.8 Environmental damagesS........uuvviiiiiiieiceeeeeee et
D3.9 Overall IMPACL..........uuiiiiiiiiiiiii e eee s

9% ofincrease
9% of decrease
9% ofincrease
9% ofincrease
__ % of improvement
__ % of improvement
9% ofincrease
9% of reduction
__ % of improvement

I3 OTHER INFORMATION

Firm's CAE (sector of activity):

=4 Firm’s turnover: 1998: PTEr 01999:

PTE

Firm’s number of employees: 1999:

Interviewee’s name: Pasitio

Number of partner firms:

244



Appendix
2 TABLES AND FIGURES

245



e

Table A2.1 Previous studies on alliance performance - research methods and technical data

Alliance type/

Sector/ Firm size/

- Mainly large firms;
- UK, India, Pakistan;

cost, international integration, other)

Reference Sample size/Period Country (Region) Indicators Data collection method
Tomlinson - Joint Venture - Oil, chemicals, engineering, electrical, - Profitability; - Archival data;
(1970) -n=71 ivehicles, metals, tobacco and food; - Performance against scheduled objectives (market,Interviews;

Franko (1971)

- Joint venture

- Manufacturing firms;

- JV instability (instability of its ownership);

- 1967 Fortune 500 list;

-n=1100; - Large firms - Duration; - Questionnaire;
- 1961-67; - Survival; - Interviews;
Killing (1983) |- Joint venture - North American, Western Europe, developBerformance: JV manager's own assessment; - Interviews;
-n=37 countries (2); - Failure: JV liquidation or reorganisation;
Harrigan (1988)t Strategic alliance - 23 industries; - Venture performance: ventureisat, duration; - |- Archival data;
- n = 895; Sponsor-indicated assessments of success - Interviews,
- 1974-85; - Questionnaire;

Bleeke &Ernst

- Cross-border alliances

- Some industries;

- Success and failure: the achievement of partner's

- Unpublished financial results;

parental control, export sales, factor usage)

(1989)* - n =49; - Large firms; objectives and partners recovering their financigts |- Interviews;
of capital;
Kogut (1989) - Joint venture - Manufacturing; - JV instability; - Information published on the
-n=92; - US-based; - Termination rates: ventures dissolved or acquiredMergers and Acquisitions
- 1975-83; - 3 Questionnaires;
Geringer & - International joint venture - Manufacturing; - Subjective performance measures: parents' - Secondary sources;
Hebert (1991) | n=69 + 48 (US, Canada); | Large firms; satisfaction; - Questionnaires;
- 1979-85 (US), 1981-88 - US, Canada, other OECD countries; - Objective performance measures: 13V survival, |- Interviews;
(Canada); stability and duration
Chowdhury - International joint venture - Manufacturing subsidiaries; - Dependent variable: mode of entry - Harvard Multinational Enterpris
(1992) - n = 8741 units; - Mainly large firms; - Indep. variable: performance criteria (exit rate,  |project;
- 1951-75; longevity, stability of ownership status, retentiain

Parkhe (1993)

- Strategic alliance (dyadic)
- n =111 partners;

- Chemicals, machinery, electric and electro
equipment, transport equipment;

piPerformance assessed through a number of olgeg
and subjective measures;

tiFunk and Scott's Index of
corporate change;

- 1983-88; - At least with one US partner; - Questionnaire;
Dussauge & | Strategic alliance - Aerospace and defence industry; - Subjective judgement: industry analysts + companyArchival data;
Garrette (1995) - n = 30; - Large firms; executives; - Questionnaire;
- 1950-90; - Many developed countries; - Success: technical quality, economic success

(commercial success + financial results)




Lve

TableA2.1 (Cont.)

Alliance type/

Sector/ Firm size/

Taiwan

- Influential factors: company’s basic attributes,
operational environment, alliance attributes, bilak
interaction; company’s attitude; relative capapijlit

Reference Sample size/Period Country (Region) Indicators Data collection method
'Yuan & Wang | International strategic alliance- High-technology firms; - Effectiveness: firm's subjective judgement of the | Questionnaire;
(1995) - n =27 firms - Located in the Hsinchu Industrial Park -  |[achievement of the objectives.

Park & Russo
(1996)

- Joint venture
- n=204;
- 1979-88;

- Electronics industry;
- At least one US-based firm;

- Duration;
- Failure;

- Archival data;
- Telephone enquiries;

Dussauge &
Garrette (1997)

- Strategic alliance
- n =197 (between competitors

- Manufacturing
) Large firms

- Outcomes of alliances - three dimensions: its
evolution over time, the strategic consequencesdal|
partner; its impact on the intensity of competition

- Secondary sources;
- Firm contacts;

Reuer (1997)

- International joint venture
-n=272;
- 1985-95;

- Large firms;
- Dyadic IJV with at least one US partner;

- IJVs instability: termination rates;

- Announcemts in the Lexis-
Nexis or Predicast's Funk a
Scott Index databases;

Saxton (1997)

- Alliance (dyadic)
- n = 98 partner contacts

- Chemicals and allied products;

- Canada, US, UK, Germany, France, Japan

Malaysia, India;

- Dependent variable: alliance outcomes;
5 Indep. variables: reputation; similarity betweba
partners; prior relationships

- Questionnaire;

Glaister &
Buckley (1998)

- International alliances
- n =75 UK partners;

- Manufacturing; Tertiary sector;
- Large firms;

- 1980-89;

- Western Europe, US, Japan;

- Measures of performance: subjective level of
satisfaction, Objective measures (survival, stghili

duration);

- Announcements in the Financi
Times;

a

- Questionnaire;

Notes: (*) This study is based on Harrigan’s previoughso (**) See Bleeke and Ernst (1993a).

Source: Author’s elaboration.
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Table A2.2 Previous studies on firm performance through alliances - research methods and technical data

Reference

Alliance type/
Sample size/Period

Sector/ Firm size/
Country (Region)

Indicators

Data collection method

Berg et al. (1984

) Joint venture

- Chemical industry

- After-tax rate of return mvéstment;

McConnell &
Nantell (1985

- Joint venture
-n=136;
- 1972-79;

- Several companies;
- Large firms;
- US companies;

- Common stock returns;
- JV announcements;

- Firms listed on the American o
New York Stock Exchange;

- Announcements in the Wall
Street Journal Index;

r

'Woolridge &
Snow (1990)

- Joint venture
-n=197;
- 07/72-12/87,

- 102 industries;

- Investment announcements;
- Stock prices;

- Announcements in the Wall
Street Journal;

- n =50 (176 firms);

- Western European countries;

expressed in terms of sales and cost reductions);

Koh & - Joint venture - Manufacturing, non-manufacturing; - JV Announcements; - Announcements in the Wall
Venkatraman | n=175; - Large and small firms; - Stock market reactions; Street Journal Index;

(1991) - 1972-86;

Beta (1993) - Consortium; - Large and small firms; - Direct and indirect economic effects (mainly - Interviews;

Hagedoorn &

- Strategic technology partneri

ndvanuf. firms: Inf. technologies & electronic

& conomic performance (avg. share of net income):

- CATI database — “literature-

D

Schakenraad | n =397, mechanical engineering, processing industrisectoral features, national circumstances, sifienf |based alliance counting”;
(1994) - 1980-87; - Large firms; (avg. worldwide employment and turnover), innovediv
- Europe, US, Japan; ness (patent intensity), intensity of strategidipaning.
BIE (1995) - Cooperative Business - Clothing and footwear, engineering, IT&F, |- Performance measures (employment levels, turnov&urvey;
IArrangements; scientific and medical, food and beverages; |profits, productivity, exports); - Some interviews;
- (1286 firms); - Competitiveness measures (technology, qualitgepr
customer service);
Mowery, Oxley |- Alliance - Dyadic alliances at least with one US partneg€itation patterns in a firm's patent portfoliooss- |- CATI database;
& Silverman -n=792; - Large firms; citation rate - The 1985 edition of Who Owng
(1996) - 1985-86; - Technological capabilities; Whom;
- Micropatent database;
Rosenfeld (1996) Networks; - Several sectors; - Benefits; - Interviews;
- Small firms; - Questionnaires;
- US; - Archival data;

Singh & Mitchell
(1996)

- Interfirm agreement (no JVs)
- N =693;

- 1961-91;

- Hospital software systems industry;
- Large and small firms;

- US;

- Performance measure: business survival (i.erésf
participation in the industry)

- Archival data;
- Interviews;

- Questionnaire;
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TableA2.2 (Cont.)

Alliance type/

Sector/ Firm size/

Reference Sample size/Period Country (Region) Indicators Data collection method
Barlow et al. - Partnering - Construction industry; - Benefits and problems; - Interviews;
(1997) -n=5; - Large and small firms;
- UK;

Human & Proval- Network - Wood products industry; - Transactional outcomes; - Interviews;
(1997) - n =2 (60+77 firms) - US; - Transformational outcomes; - Questionnaires;
Singh (1997) - Alliance - Hospital software systems industry; - Performance measure: business survival (i.ecesf |- Archival data;

- n =693 (248 firms); - Large and small firms; participation in the industry) - Interviews;

- 1961-91; - US; - Questionnaire;

Tripsas (1997)

- Informal know-how trading,
strategic alliances, long-term
supplier relationships

- n = 3 firms;

- 1886-1990;

- Typesetter industry;

- Firm survival;

- Secondary sources;
- Company archives;
- Multiple interviews;

Schmitz (1998)

- Vertical and
horizontal co-operation;
- N = 65;

- Cluster — footwear industry;
- Small firms;
- Sinos Valley — Brazil;

- Performance index;
- Co-operation index - both indexes constructeetha
on several variables (qualitative information);

- Archival data;
5 Questionnaire;
- Interviews;

Benfratello &
Sembenelli
(2000)

- Research joint ventures;
- (411 firms);
- 1992-96;

- 21 manufacturing sectors;
- European Union;

- Labour productivity;
- Total factor productivity;
- Price cost margin;

- EU data-sets;

- Amadeus database (release 44

May 1998);

Stuart (2000)

- Alliances (5 types);
- 1600 dyadic alliances;
- 1985-1991;

- Semiconductor industry;
- Small and large firms;

- US, Europe, Japan and other Southeast A

countries;

- Ex post performance, measured either as a rate o
innovation or as a rate of sales growth;
Sian

F Dataquest consultancy firm;

Source: Author’s

elaboration.



Table A2.3 How far do you agree with the following statemeascerning the option to
cooperate instead of using an alternative strategy?

. 1-Strongly | 2-Disagree | 3-Neutral | 4-Agree | 5-Strongly | Missing Total
Variable | = ¢
disagree agree

A7.1 2 6 3 6 23 3 43
A7.2 2 2 4 14 19 2 43
A7.3 1 14 8 15 2 3 43
A74 2 10 5 11 13 2 43
A75 1 3 9 15 12 3 43
A7.6 2 6 3 15 15 2 43
AT7 1 1 7 17 15 2 43
A7.8 2 3 2 14 19 3 43
A79 0 3 1 9 28 2 43

Key: Seethe questionnaire in Appendix 1.
Source: Interviews (question A7).

Table A2.4 How important were the following factors in negatywinfluencing or in
limiting the expected outcomes of the alliance?

1-Irrelevant | 2-Slightly |3-Moderately| 4-Very |5-Extremely| Missing | Tota

Variable . . . .
important | important | important | important

B7.1 25 10 4 2 1 1 43
B7.2 19 11 6 4 2 1 43
B7.3 22 8 5 6 1 1 43
B7.4 27 13 1 0 1 1 43
B7.5 27 14 1 0 0 1 43
B7.6 21 10 6 3 2 1 43
B7.7 27 8 5 2 0 1 43
B7.8 29 7 4 1 1 1 43
B7.9 26 9 5 1 1 1 43
B7.10 16 10 8 7 1 1 43
B7.11 26 9 5 2 0 1 43
B7.12 26 7 4 5 0 1 43
B7.13 20 11 5 6 0 1 43
B7.14 19 11 6 4 2 1 43
B7.15 17 12 6 4 3 1 43
B7.16 13 12 9 4 4 1 43
B7.17 26 9 6 1 0 1 43
B7.18 31 9 1 1 0 1 43
B7.19 26 11 2 1 2 1 43
B7.20 19 7 11 3 2 1 43
B7.21 26 11 3 2 0 1 43
B7.22 0 1 2 5 3 32 43

Key: Seethe questionnaire in Appendix 1.
Sour ce: Interviews (question B7).
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Figure A2.1 Importance of the negative factors - for firms satisfied with the
alliance performance (C1.4&£3)

B7.1 [n=15,5=0.98]
B7.2 [n=15,51.32]
B7.3 [n=15,5=1.35]
B7.4 [n=15,5-1.08]
B7.5 [n=15,5=0.64]
B7.6 [n=15,51.28]
B7.7 [n=15,5=0.83]
B7.8 [n=15,5=1.20]
B7.9 [n=15,5=1.06]
B7.10 [n=15,5=1.30]
B7.11 [n=15,5=0.99]
B7.12 [n=15,5-1.19]
B7.13 [n=15,5-1.18]
B7.14 [n=15,5=1.32]

Negative factors

B7.15 [n=15,5=1.22] 3.27
B7.16 [n=15,5=1.28] 3.07

B7.17 [n=15,5=1.03]
B7.18 [n=15,5=0.83]
B7.19 [n=15,5=1.30]
B7.20 [n=15,5=1.22]
B7.21 [n=15,5=1.03]

B7.22 [n=5,5=0.55]

Average score
1-Irrelevant 2-Slightly important 3-Moderately important
4-Very important 5-Extremely important

Key: Seethe questionnaire in Appendix 1.
Notes: (n) Number of observations. (s) Sample standard deviation.
Source: Table A2.4 and Table A2.5, both in Appendix 2.
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Figure A2.2 Importance of the negative factors - alliances theltieved the
objectives (C1.2 > 3)

B7.1 [n=23,5=1.10]
B7.2 [n=23,5=1.03]
B7.3 [n=23,5=0.95]
B7.4 [n=23,5=0.45]
B7.5 [n=23,5=0.45]
B7.6 [n=23,5=0.62]
B7.7 [n=23,5=0.94]
B7.8 [n=23,5=0.62]
B7.9 [n=23,5=0.90]
B7.10 [n=23,5=0.98]
B7.11 [n=23,5=0.84]
B7.12 [n=23,5=0.99]
B7.13 [n=23,5=0.94]
B7.14 [n=23,5=0.95]
B7.15[n=23,5=0.79]

Negative factors

B7.16 [n=23,5=1.22]
B7.17 [n=23,5=0.63]
B7.18 [n=23,5=0.42]
B7.19 [n=23,5=0.69]
B7.20 [n=23,5=0.85]
B7.21 [n=23,5=0.54]

B7.22 [n=5,5=1.30] 4.20

1 2 3 4 5
Average score

1-Irrelevant 2-Slightly import. 3-Moderately import. 4-Very import. 5-Extremely import.

Key: Seethe questionnaire in Appendix 1.
Notes: (n) Number of observations. (s) Sample standard deviation.
Source: Table A2.4 and Table A2.5, both in Appendix 2.

Table A2.5 In assessing the performance of the alliance, leowdd you agree with the
following statements?

: 1-Strongly | 2-Disagree| 3-Neutral | 4-Agree | 5-Strongly | Missing Total
Variable | =
disagree agree

Cl1 0 7 8 19 8 1 43
Cl2 3 11 5 12 11 1 43
Cl3 8 10 6 15 2 2 43
Cl4 8 7 9 14 4 1 43
Cl5 1 2 5 28 6 1 43
Cl6 1 2 10 24 5 1 43

Key: Seethe questionnaire in Appendix 1.
Sour ce: Interviews (question C1).
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Table A2.6 Which of the following possible benefits has yaun fichieved as a result of alliance
participation and how important do you believe tlaeg to the firm’s (future) performance?

. 0-Did not | 1-Irre- | 2-Slightly | 3-Moderately | 4-Very |5-Extremely Missing| Total
Variable L . . : .
achieveit| levant | important | important |important| important
c21 21 5 2 6 5 2 2 43
Cc2.2 17 3 4 4 9 4 2 43
Cc23 10 3 8 15 4 1 2 43
Cc24 11 5 1 15 9 0 2 43
C25 30 0 1 4 4 2 2 43
2/C26 33 0 1 2 4 1 2 43
g c2.7 40 1 0 0 0 0 2 43
Q/C238 7 3 1 16 12 2 2 43
3| C29 38 0 0 2 1 0 2 43
A C2.10 30 0 0 1 8 2 2 43
C211 35 0 0 2 4 0 2 43
C2.12 33 0 0 3 4 1 2 43
C2.13 32 0 0 4 5 0 2 43
C2.14 37 0 0 0 3 1 2 43
C2.15 18 5 4 6 7 1 2 43
C2.16 27 2 3 5 4 0 2 43
C2.17 16 1 6 10 6 2 2 43
C2.18 38 1 1 0 1 0 2 43
C2.19 38 1 1 1 0 0 2 43
C2.20 31 3 3 1 3 0 2 43
wn G221 14 2 4 10 9 2 2 43
% C2.22 22 3 2 8 6 0 2 43
5 C2.23 13 5 7 11 5 0 2 43
= C2.24 27 1 3 6 4 0 2 43
§ C2.25 31 2 2 4 2 0 2 43
2/C2.26 34 2 1 3 1 0 2 43
T lca27 28 2 1 7 3 0 2 43
C2.28 26 1 2 7 4 1 2 43
C2.29 29 1 2 5 4 0 2 43
C2.30 21 1 1 13 5 0 2 43
C2.31 29 2 5 3 1 1 2 43
C2.32 35 0 1 2 3 0 2 43
Key: Seethe questionnaire in Appendix 1.

Sour ce: Interviews (question C2).
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Table A2.7 At the beginning of the project, how important wiasxpected impact on each of the
following performance indicators? And, what is tkal impact the firm has experienced?

. 1-Irrelevant | 2-Slightly |3-Moderately| 4-Very |5-Extremely|Missing| Total
Variable ) . . .
important | important | important | important
D1.1 19 5 7 6 3 3 43
. DL2 13 9 7 9 2 3 43
8 D13 17 5 7 7 5 2 43
E/D14 10 8 8 9 5 3 43
3 /DL5 15 4 10 8 4 2 43
‘g D16 16 2 7 12 4 2 43
X D17 19 3 6 10 3 2 43
D18 16 6 10 4 5 2 43
D1.9 2 8 16 11 4 2 43
D1.10 23 6 5 3 2 4 43
D1.11 21 7 6 4 1 4 43
5 D112 25 6 3 2 4 3 43
8 D113 19 7 5 4 4 4 43
£ /D114 22 6 7 3 2 3 43
T D115 23 5 4 5 3 3 43
*p1.16 26 5 3 4 2 3 43
D1.17 25 5 6 2 2 3 43
D1.18 12 15 3 6 4 3 43

Key: Seethe questionnaire in Appendix 1.
Source: Interviews (question D1).
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Appendix
3 STATISTICAL OUTPUTS

RESULTS OF FACTOR ANALYSIS - SPSS 9.0 OUTPUTS

Descriptive Statistics Communalities

Mean Std. Deviation | Analysis N Initial Extraction
B7.1 1.6667 1.00406 42 B7.1 1.000 .870
B7.2 2.0238 1.19935 42 B7.2 1.000 .800
B7.3 1.9524 1.20876 42 B7.3 1.000 511
B7.4 1.4524 77152 42 B7.4 1.000 741
B7.5 1.3810 .53885 42 B7.5 1.000 137
B7.6 1.9286 1.17687 42 B7.6 1.000 .621
B7.7 1.5714 .88739 42 B7.7 1.000 .817
B7.8 1.5238 .94322 42 B7.8 1.000 .783
B7.9 1.6190 .96151 42 B7.9 1.000 .828
B7.10 2.2143 1.20032 42 B7.10 1.000 793
B7.11 1.5952 .88509 42 B7.11 1.000 779
B7.12 1.7143 1.06578 42 B7.12 1.000 761
B7.13 1.9286 1.09082 42 B7.13 1.000 T74
B7.14 2.0238 1.19935 42 B7.14 1.000 795
B7.15 2.1429 1.26050 42 B7.15 1.000 871
B7.16 2.3810 1.28694 42 B7.16 1.000 .565
B7.17 1.5714 .83060 42 B7.17 1.000 .750
B7.18 1.3333 .65020 42 B7.18 1.000 721
B7.19 1.6190 1.03482 42 B7.19 1.000 .691
B7.20 2.0952 1.20587 42 B7.20 1.000 737
B7.21 1.5476 .83235 42 B7.21 1.000 .675

Extraction Method: Principal Component Analysis.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling

Adequacy. .575

Bartlett's Test of Approx. Chi-Square 554.489

Sphericity df 210
Sig. .000
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Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Component Total % of Variance | Cumulative % Total % of Variance | Cumulative % Total % of Variance | Cumulative %
1 6.463 30.774 30.774 6.463 30.774 30.774 4.014 19.115 19.115
2 2.871 13.670 44.444 2.871 13.670 44.444 3.373 16.063 35.178
3 2.166 10.313 54.757 2.166 10.313 54.757 2.649 12.613 47.791
4 1.513 7.203 61.960 1.513 7.203 61.960 2.103 10.014 57.805
5 1.403 6.680 68.640 1.403 6.680 68.640 1.777 8.460 66.265
6 1.206 5.741 74.381 1.206 5.741 74.381 1.704 8.116 74.381
7 .914 4.354 78.735
8 .902 4.296 83.030
9 739 3.519 86.550
10 .531 2.528 89.077
11 .454 2.160 91.237
12 .370 1.763 93.000
13 .320 1.523 94.523
14 .294 1.401 95.923
15 247 1.176 97.100
16 .203 .966 98.066
17 .145 .689 98.755
18 9.791E-02 .466 99.221
19 7.489E-02 .357 99.578
20 4.552E-02 .217 99.794
21 4.316E-02 .206 100.000
Extraction Method: Principal Component Analysis.
Rotated Component Matrix 2
Component
1 2 3 4 5 6

B7.15 .839

B7.20 .760

B7.6 721

B7.16 .719

B7.14 .586

B7.3 .558

B7.19 .532 .521

B7.8 .838

B7.9 .830

B7.4 .799

B7.21 .608

B7.11 .807

B7.5 .708

B7.12 .692

B7.13 .683

B7.10 741

B7.17 .722

B7.2 .523 .657

B7.1 .902

B7.7 .810

B7.18 .630

Extraction Method: Principal Component Analysis.
Rotation Method: Quartimax with Kaiser Normalization.

a. Rotation converged in 11 iterations.
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