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Abstract

This study identifies and examines the role of resources in the internationalisation of high
technology SMEs in Portugal.

More specifically, drawing on the Resource-Based View of the Firm (RBV) the study suggests a
set of mainly knowledge-based resources, specific to high technology SMEs, at firm and
individual levels, explaining why in the same industry, some firms consistently outperform
others in international markets.

A conceptual framework drawing on the RBV and on Transaction Costs Economics (TCE) was
developed and operationalised.

Empirical research proceeded in two phases. Phase one involved a total of 12 exploratory
interviews, respectively with 8 chief executives of high technology SMEs and with 4 experts
and academics in the area of enquiry. The role of these exploratory interviews was to
qualitatively identify and examine valuable resources to high technology SMEs emphasised or
not in the extant literature and that have been included in phase two, which was concerned with
a mail survey where 106 firms filled and returned the questionnaire.

The data collected provided the basis upon by using multivariate statistical techniques three sets
of hypotheses, were developed, tested and discussed that are (1) to examine the impact that
resources have on firm international performance, (ii) to examine the influence that resources
have on the entry mode in the main foreign market: independent vs. contractual arrangement;
(iii) to examine the relationship between the use of a contractual arrangement in the main
foreign market entry mode and performance in that same market, while considering resources
as moderator influences in that relationship. ‘ v

The study main findings suggest the great importance for the high technology SME superior
international performance of the human capital of the entrepreneur/chief executive as well as the
need of building a stronger technology-base through a greater emphasis on R&D activities, by
hiring high skilled personnel and the capitalising on continuous innovations based on
technologies that are new to the market. In addition, another consistent finding of the study is
that high technology SMEs with stronger international orientation currently achieve higher
levels of performance.

Finally, at policy level, the findings of this study suggest the need to establish assistance
programmes to develop the human resource-base, at all levels, of the high technology SME as
well as to augment its technology-base, which are more delineated and detailed in the thesis

along with the limitations and suggestions for further research.

i



Declaration of Author’s Rights

The copyright of this belongs to the author under the terms of the United Kingdom
Copyright Acts as qualified by the University of Glasgow regulation. Due

acknowledgement must always be made of the use of any material contained in, or
derived from, this thesis.

il



Dedication

To my wife Vera and

In memorium to our beloved daughter Janete

v



Acknowledgements

Embarking upon a doctoral research is not either an easy or a soft prospect. Inspite of
the “ups” and “downs” throughout this “process” my task has been made easier since 1
had the unfailing collaboration of different persons and organisations who have made
this work possible even though, at times, from my own where more the “downs” than

the “ups” during the “process”.

First and foremost I would like to express my sincere gratitude and deep appreciation to
my supervisor Dr. Marian Jones for her continuous and structured guidance throughout
this investigation. Dr. Marian Jones always has a genuine interest in my research and a
firm believe — often more firm than my own — that I would be able to write this thesis

and make a contribution in this research area.

Second, I would like to thank ISCTE Business School and the Portuguese Foundation
for Science and Technology (FCT- Fundagdo para a Ciéncia e a Tecnologia) that
generously funded this research. In addition, I would like to thank Professor Nelson

Antonio, Professor Paulo Rita and Professor Victor Roldao of ISCTE for their support.

I am very grateful to my colleagues and friends Fatima Salgueiro and Jurgen Brock for
all of their support, comments, suggestions and criticisms during the conduct of my
thesis. I would also like to extend my thanks to Professor Luiz Moutinho (Glasgow),
Professor Luis Filipe Lages (UNL), Dr.Margarida Fontes (INETI), Dr. Pavlos
Dimitratos (Strathclyde), Dr. Tiago Valente (ANETIE), Professor Victor Corado
Simd&es (ISEG) and Professor Reinaldo Proenga (ISCTE) for their valuable advice and

suggestions.

My thanks are also due to Jodo Pacheco Loureiro and Teresa Lopes for the quality of

graphics, which are presented in this thesis.



I am also thankful to Ms. Andrea Douglas, Mrs. Sylvia Kerrigan and Mrs. Anne
McKusker of the School of Business and Management at the University of Glasgow for

all kinds of support provided.

I am particularly grateful to those more than 140, in total, chief executives who have
given their time to participate either in the exploratory interviews or filled the

questionnaire. Without their participation this thesis would not have been possible.

I am also very grateful to all my friends who made this work possible. Special thanks to
Acacio Pereira Magro, Maria Conceig¢do Santos, Yves Severe, Jorge Lima and Sérgio
Santos, the latter my fellow PhD “co-sufferer” in Glasgow, for their moral support and

continuous encouragement.
Finally, I would like to express, one from the heart, to my wife Vera my deep

appreciation, over the years, for her understanding, encouragement, love and support. It

is to Vera and in memorium to our beloved daughter Janete that this thesis is dedicated.

Vi



Table of Contents

ABSTRACT ..ccovvrrrvnriniieinnininnnens Ceeeatesssesetentetaessntrstttrtentriensrtsrenasnns cereninn R | |

DECLARATION OF AUTHOR’S RIGHTS ................. cereene ST 1

DEDICATION ......... cenens ceresanes cestreieasrenes cerens cerreeans cesesanes T |

ACKNOWLEDGEMENTS ....ccoiiiieiiiiieincinncnniecennnn. cenrensssrtarasesssonsonsorscsnssnsscsssas ¥

LIST OF APPENDIXES ......... crrees crereanes vesessessrenees creseanes ceeesanes cereen cesenrrene eeee XH

LIST OF FIGURES ................ cenrenns cesresssersenanns Ceressisasseesnnisnsanas ceeesenne R—— 41 |

LIST OF TABLES ............ ceesereesevenennes cerenens ceesneaes tessesesrsrencsrensnanes ceeeerssene o XLV

LIST OF EQUATIONS ...... e ceesenes . ceeenenes creerenee . R 4

LIST OF ABBREVIATIONS ..ouiiiiiiiiiiiiiiiiiiiietniieiieiiieteniiecatsesessesenans cerenes XVI

Chapter 1: Introduction ... . .1

1.1 Background to the Research.....................coco e 1

1.2 Value of Research and Expected Contribution......................cooo i, 3

T3 RESEATCH AGIMIS ...ttt st s b e e ene s 4

1.4 Key Definitions ..........cccooieiiiiiiiiiiitesr e s s 5

1.5 Overview and Structure of the Thesis ... 8

Chapter 2: SMEs and High Technology SMEs weee 12

2.1 TIEPOQUCLION ...ttt s 12

2.2 Definitions of Key TermS ............ccccoovimiiiiiiiiiiiiin s 15

2.2.1 Definition of “Small and Medium-Sized Enterprise” (SME). .......cccooivrmimcninnenieeieneeerevsonesecneseeeeans 15

2.2.2 Definition of High Technology SMEs..........ccccccoiveiienicnnannee ...18

2.2.3 The Population of High Technology SMES ..ottt es e renennas 22

2.2.4 New Technology-Based Firms (NTBFS)........coiuiiiiiiiiinneccrceireeeicte e aes 26

2.2.5 Overall Characteristics of high technology SMES........cocooiiiiiiiiiriie et 29

2.3 Potential Strengths and Weaknesses of High Technology SMEs ... 31

2.3.1 Weaknesses of High Technology SMES ........cccoconiincnnniencincniennne .31

2.3.1.1 Financial Shortages........c..c.covveennee. .31

2.3.1.2 Marketing LiabilitIes ......c..ccceveueiiriiiteiceceiiec ettt st ee et et escs bbb easat e ses oo be s sa s en 34

2.3.2 Potential Strengths of High Technology SMES..........cccociiiiiiniinnnicece st seanene 36
2.3.2.1 Marketing Resources Development through Flexible Specialisation and Targeting Specific Market

INICHES .ttt st ca st se e et b st et R e ee et e beh et s eh etk et eb e b satea 36

2.3.2.2 The Management Philosophy of High Technology SMEs: Leveraging Technological and Marketing

RESOUICES ...ttt et e e st ettt et s ra e ng e e ene 37

2.3.2.3 The Entrepreneurial Orientation of High Technology FIrms ........cccoovrvveimvencmniincnnen e 39

2.3.2.4 The Technical EMIeprenCur..... ...t e et e 41

2.4 The Market Environment of High Technology SMESs.................cccoiiniiiiiinier e, 43

2,41 INEOTQUOIION ...ttt ce et b e se e st b b et esem et st s s ba st s e b aba et se s atebensns 43

2.4.2 The Importance of External Linkages ... .44

2.4.3 External Linkages with Large Firms ..o .45

2.4.4 The Role of Universities and Research Institutions................... AT

2.4.5 The Incubator and the Pre-State of High Technology SMES..........cccoiveiiirimnnnnenece e 48

2.5 SUIMMATY ..ottt ettt ee et ettt b e et ae st e teae et e e bt ateaessesaes e sessasesseasesseseenssressas 48

vii



Chapter 3: Resources and Capabilities of High Technology SMEs. ......................... 51

B INIFOAUCLION ...ttt et see st et sesseesb e abeente sreessesnesateneesaesetonenateaneeas 51
3.2 The Resource-Based View of the Firm ...........cooocoiiiiiiiiiiii e 53
3.3 The Resource-Based View: Nature and Categorisation of Resources.................c.....ocoo. 56
3.4 Positioning the RBV Relative to Different Theoretical Frameworks......................cccc 61
3.4.1 The RBV and Industrial Organization ECONOMICS .........ccceeriuecrriccieriieiecrrcer et 61
3.4.2 The RBV and Neoclassical Microeconomics
3.4.3 The RBV and Evolutionary ECONOIMICS ........cc.cocrtrriuiiiieiciicnericieteeeenere et e e eneseceae e se e nest e es
3.5 Comments and Criticisms on different perspectives of the RBV. .........c.ccooiiiiiicinnnnn 66
3.6 Internal Resource-Base of SMES.............c..ccocoviiniiininiicinee e e 70
3.6.1 Discrete Firm Knowledge-Based Resources ...... .72

3.6.1.1 Marketing Resources ............cooceeeeennnne 72
3.6.1.2 Technological RESOUITES .....coceveveercimiisiiirirrercesiit ittt en st b st ene s ersssssare s reesanes 75

3.6.2 Systemic Firm Knowledge-Based Resources
3.6.2.1 Entrepreneurial Orientation..........co.eveeeeeieiemeeeemrieriiiireeeresiiessenscesasae st sssessessessnssesssssessnsesssss

3.6.3 Firm Proprietary-Based Resources
3.6.3.1 FINANCIAl RESOUITES ...c.covviiieiieiit sttt et et e s se e sa et e be b b es et er e me st e e nes

3.6.4 Individual Knowledge-Based RESOUICES.......c.vciieiniciinriniiiincneii ittt s
3.6.4.1 Entrepreneur/Chief Executive Human Capital

3.7 Summary and ConClUSIONS .........c..c.cocovuiiioiiiiieee ettt ettt saeee e 81

Chapter 4: The Internationalisation of SMEs and High Technology SME:s...........85

A1 INEEOAUCHION ..c..oovviiiiiieiciie ettt e e bbb sat e e e s e es b shesaesnres &5
4.2 The concept of InternationaliSation ...................cccooinviiiiiiniinin et e s 87
4.3 Characteristics of the World Environment: Market Globalisation
and Economic Integration................c..cccciiiiimiiiiiii e e e
4.4 Globalisation and SMES..............cccocvviiiiiiiiineirec st ssee e enne s
4.5 Internationalisation Theories: Country vs. Firm Level
4.5.1 International Trade Theory.........cccvveiierciniiiiiicceciciene

4.5.2 International Business Theories ..................
4.5.2.1 Transaction Cost Economics (TCE)

4.5.3 Internationalisation TREOTIES ......c..coviuieicriiricris et ettt st s ebesee e e seesesre e eben e natenees 102
4.5.3.1 The Establishment Chain/ Stages Model............oooeeiiiiininenieneire et sraras et eveaaas 103
4.5.3.1.1 The Uppsala Internationalisation Model...........ccccooiviieririineniiieiiesseiee e ns 106

4.5.3.1.2 Export Developmental MOdELS ........c..ccoeeiueerimiinieirreie ettt s st en s vasas 112

4.5.3.1.3 Pre-ExXport MOeIS. ...c.occiuirirenieicienesirtncneirenrre sttt e se s e rssne e see s s anessnses s st eseesaasessnsn 114
4.5.3.2 The Network Approach to Internationalisation or the Update of the Uppsala

Internationalisation MOl ..........cciimiiiiiiciiit ettt 117

4.5.4. The Resource-Based View and InternationaliSation...........c...ccceeeeeueerneeeiiinecntsineeceseeeseseseesnsaeenes 119

4.5.5 Market Selection and Foreign Market Entry Mode of High Technology SMEs .................. reereneeeeees 125

4.5.5.1 International Business Theories and Entry Mode ChoiCe. .....cccveevrierivieriiiceinieecti e 131

4.5.5.2 Internationalisation Theories and Entry Mode ChoOICe. .....c..oeverrivrevivreveeieeeicieeseereeer e eens 133
4.5.5.3 The Resource-Based View and Entry Mode ChoiCe. .......cvvevevieeieininiecinieceierens e eseeecessenenesne 134

4.5.6 The Use of the Resource-Based View (RBV) and Transaction Cost Economics (TCE)
to Analyse Entry Mode Choice of High Technology SMES.........c..ocveveveueroricnmeenneereeeeeseseseseesesenens 135
4.5.7 International Performance of High Technology SMES .......cccocevirireieieiiiecireeeer et 138
4.5.8. International STATt-UPS ........cveeieeeiiiierie e testese s sresesea et esstese b earesaresssebessarassserssssmesesbesessoronens 140
4.0 SUMIMATY .....ooooiiiiiiiiii ettt et st e en e eee s e s e e be st eseeabete s b aaa s e s seesen e araaas 142

viil



Chapter 5: Literature Synthesis, Research Framework, Research Aims

and Stated Hypotheses 146
B0 INErOAUELION .....coviiiiieeeectieceee ettt es sttt st s st b e s e besr e e st sbe e
5.2 Synthesis of the Literature..................cccoooiiiiiiiin
5.2.1 SMEs and High Technology SMEs
5.2.2 Resources and Capabilities of High Technology SMES.........occoiiciiinniiinccrceecreeccecreecee 148
5.2.3 Internationalisation of high technology SMES .........cccccociiiiii s 151
5.3 Research FrameworkK .........cccccoooiiiiieiiiiiieniienii ettt e st v s esae s sna s es e nsaesaeas 154
5.4 Research Aims and Stated Hypotheses...............c..ccocoiiiminiiine e 161
Chapter 6: Research Methodology 170
6.1 Introduction ...,

6.2 Propositions and Hypotheses
6.3 Research Designs: Overview and Adopted Approach
6.3.1 Exploratory Research DESIZIS ......ccocviiinrireiiiniic et s e s sesessstneassesnas
6.3.2 Descriptive Research Designs
6.3.3 Causal/Explanatory Research Designs ...ttt e
6.3.4 TYPES OFf DAtA.c.ccereiiiiiiin ittt e
6.3.4.1 Objective vs. Subjective data............
6.3.4.2 Qualitative vs. Quantitative Data.............
6.3.4.3. Cross-Sectional vs. Longitudinal Data..................

6.3.5 ReSearch INSIIUITIEIILS ......c.ooiiiiiieiieciecce et et eee et e ste e st e e et st st eeeae e aaesbeassteessesbaeassssrsonbensssesensansanean 179
6.3.5.1 Observation Collection MEthOAS. ...........ceevverveiieiricecee ettt er et et e e se e e nta e saees 180
6.3.5.2 EXPETIMETIEALION ...creuverieiritiiieenitiesiernsceesis ottt bbb e ettt n s eaa et s s betee 180
6.3.5.3 Communication Collection MethOds ...........coeiiieiiiiierieeeeee ettt ettt eve e eeeenenes 181

6.4 Choice of a Suitable Research Design for this Thesis: Its Research Phases

and itS INStruments ... e e 186
6.4.1 Operationalisation and Implementation of the Selected Research Design ...........ccoceeeeerninivvseciicnne, 190
6.4.1.1 High technology SMEs: Chosen Country, Population and Sampling Design ........c...cccveveveninennnnne 190
6.4.1.2. The Population and the Sampling Frame ...........cccooeeioiriceeiieceiiieseeecetee ettt ereeanes 191
6.4.2 Exploratory Interviews with Entrepreneurs/Managers of High technology SMEs: Main Findings......... 192
6.4.3 Exploratory Interviews with Experts/Academics of High Technology SMEs: Main Findings
6.4.4 Synthesis and Discussion of the Personal Exploratory INterviews ..........ccc.cccvevirieseeervenreceenne
6.4.5 Tmplications for Subsequent Research Phases...........ccvceeerureuiiencceriinne s
6.4.5.1 The Survey of High technology SMES..........ccoviiiiiiiiinier ettt e
6.4.5.1.1 Initial Questionnaire DESIZN ........ccvvvirercerimeirierrireee et ee et es s eb e s b esesressersnsenas

6.4.5.2 Variables and Scales Used
6.4.5.3 The Questionnaire Review
6.4.5.4 THE Pre-TeSt.....ceceeeieieiteeeeee ettt ettt et e b ea e e et e e et eesesstssneabe et sens et enbentesesseetsetenssenesasann

6.4.6. The Definitive Version of the Questionnaire and the Operationalisation of Key Constructs.................. 210
6.4.7 Survey Implementation
6.4.8 The EMPIrical STUAY .......c.cieiimiiiciiciectie ettt e st es e

6.5 Preparing for Data ANALYSIS ............cocccociriiiniiniii ittt
6.6 Principal Components Analysis (Research Aims 110 3) ..........cc.c.ooceviiiininiinceecs
6.7 Multiple Regression Analysis (Research Aim 4)...........ccccooovveveeiiiiiiiiinneeceeeeeeeee e
6.8 Logistic Regression Analysis (Research Aim §)..........................

6.9 Moderated Multiple Regression Analysis (Research Aim 6)
6.10 SUIMMATY ......coviiiiiieieiiiier ettt ettt ekttt es st e st eesat e aaas et e e etesssbeserartenseseresesae s

X



Chapter 7: Study Main Findings............cc..... 230

T A INEEOAUCLION ...t ettt e e bbbt ena 230
7.2 The Mail Survey of Portuguese High Technology SMES ..............c.ccoooniiiniiiii 230
7.2.1 SUrvey ReSPONSE RALE.....c.coiriiriiiiieieiticc ittt s b e s et 230
7.2.2 Response Bias
7.2.3 Characteristics Of the SAMPLE .....ccoceeiiiiiiricriiinceri et se e e
7.2.3.1 Characteristics of the ICT Sample ..........ccoeiiirininiiieiie e
7.2.3.2 Characteristics of the Mould Sample
7.2.3.3 Comparison between the Two Populations (ICT and moulds).........cccooeceririioiicniciceee 238
T3Research A L.... ..ot st e st st 239
7.3.1 Marketing Resources........... SO SPUROROTON 242
7.3.2 Technological RESOUICES. ..ottt st b e ss bbb s 243

7.3.3 FINANCIAL RESOUICES ...viviuiierieieeireteraeeeeteeitesanieccsstsss ot seesesaesesbensebesaosenesasstesssatesentenestsssasenssnsrsensanansene 245
7.3.4 Firm International Orientation...........ccccveeeririerennriininiceeeiites s eeeeesrerestesse e e st st basessete e sbanenene 245
TARESEArCh AR 2 ...ttt ettt e r et st b e ettt se et bt 247
7.4.1 Entrepreneur/ Chief Executive International EXPETINCE. ......ccvuveervviiiieicmirosiieccmmereriiscnnnnieresseesenees 250
7.4.2 Entrepreneur/Chief Executive Human Capital. ...........cccoceiiiniiiinii e 251
TS Research AIM 3 ..ot ettt s 253
TOResearch AL 4. ... et bt 256
TTResearch AT oottt et e 261
TBRESEArch AQIM G ...t et 266
7.8.1 Performance Measured by the International Intensity in the Main Foreign Market...........cocccoeeurnnnnne. 269
7.8.2 Degree of Satisfaction of the Entrepreneur/Chief Executive with Performance in the
Main FOreign Market .........cccoiieiieninciiinccesre ettt e st e b vt st e a b aresbeseasenes 274
7.9 Summary of Main FIndings ... 278

Chapter 8: Conclusions - Study Findings Synthesis and Discussion..........c.oceeveeeee 285

1 INLrOAUCLION ..ot ettt et e este e et e e et e eabeesaesteeseeetsesreeeseessssarsenn 285
8.2 Synthesis of these Study Main Findings ................cccocccoeiiiiiiiinin e ...286
8. 2.1 RESCATCH ATM L ..ottt eet et se et e b e be e e s e be s s esbaseeraasaeseensssssassesesreenneneseseanen 287
8.2.1.1 Marketing RESOUITES ......ccouuiuiiiiieiiecirieeeie ettt ettt e bbb s st ettt snasase s et ansnsnes 287
8.2.1.2 Technological RESOUITES .........cccoeeueiiririiiiiecee sttt st eb et vesss st bt rabesans 289
8.2.1.3 Financial Resources .................. Heeeeereebesesstsbesestestaeestesbetatenterte b b e bt et antere e eresbeas b e s eaenrereer et see s 290

- 8.2.1.4 Firm International OTiEntatiON ...........ccccveeririicmnircnnuiiiiecensrereeescss i esetsanesssesesssenssssasssssssesesasnnns 291

8.2.2 RESCATCH AN 2.ttt et ettt bkt sb et st b b et ea bbb enen b eae e enan
8.2.2.1 Human Capital of the Entrepreneur/ Chief Executive
8.2.2.2 Entrepreneur/ Management Team International Experience

8.2.3 Research Aim 3

8.2.4 Research Aim 4

8.2.4.1 Discussion on Resources, which are Significant Predictors of International Intensity.. ....303
8.2.4.1.1 Technological Resources (Hp) ...ccooverricerinccieiccreninieieicetesteess e eesesssssereenns ....303
8.2.4.1.2 Firm International Orientation (Hy) .....ccevvveieveceecenreieiiaenennens ....304
8.2.4.1.3 Entrepreneur/Chief Executive Human Capital (Hg)......cceoevvrvirvinnicceiineirree e 305

8.2.4.2 Discussion on Resources, which are not Significant Predictors of International Intensity............... 306
8.2.4.2.1 Marketing Resources (Hy) ..ottt st s 306
8.2.4.2.2 Financial Resources (H;)
8.2.4.2.3 Entrepreneur/Management Team International Experience (Hy)...ocoeueueveveveveeriieiicceccne 308
8.2.4.2.4 Entrepreneurial Orientation (Hs)......coccccerreiririrenecniniieneree it ietest s 308




8.2.6.2.1 Resources that Moderate the Relationship between Contractual Cooperation in the

Main Foreign Market and International INtENSItY ........cccovveiueercerrennerernrccesserescnnrcnsenenns 323
8.2.6.2.2 Resources that are Independent Predictors of International Intensity in the

Main Foreign MAarket.........ccccovoireiiini et sseeeeeeeatrasesseen e e sae et e e ssaesasssscotsanasesann 324
8.2.6.2.3 Resources that are Neither Independent Predictors nor Moderators of International

Intensity in the Main Foreign Market ............cccooviviirnii i 325
8.2.6.2.4 Assessing Marketing and Technological resources on the Use or Non-Use of Contractual

Cooperation int FOreign Markets. .........oooreieeniminreereeerc et ceser s s ses s sesssnenens 326

8.2.6.3 Performance Measured by the Degree of Satisfaction of the Entrepreneur/Chief Executive
with some Financial Targets in the Main Foreign Market ..........ccooveecornernccniccncrniccnneens 327
8.2.6.3.1 Variables that Moderate the Relationship between Contractual Cooperation in the Main
Foreign Market and Degree of Satisfaction of the Entrepreneur/Chief Executive with

SOME Financial TAIZES ..........cocrveirerirerireereiriestreeceasieerencessesenestseesseresssssessasensenssenencsensssenses 332

8.2.6.3.2 Variables that are Independent Predictors of Degree of Satisfaction of the
Entrepreneur/Chief Executive with some Financial Targets in the Main Foreign Market......332
8.2.6.4 Summary of Findings for Research A 6..........c.ccoveiiieiecnniiie et evasoee 334

Chapter 9: Contributions, Limitations and Suggestions for Further Research ...338

9.1 INErO@UEEION ......o.oviieiiiiiiec ettt ettt bbb eb e se et e st pare e se st b aanees
9.2 ContriDULIONS .........coviiiiiiieccen ettt sttt
9.2.1 Theoretical IMPLCAIONS..........c.coieuiiiiriiiiie ettt et et ee ettt se bt a b n b sesbetetssnenenin
9.2.2 Managerial Implications...
9.2.3 PONCY IMPLICATIONS. . ... cueurieiiereieeririe it eent e eters it ettt s et bt er et snteesb et essanb et beseser s sbasesabsrbenssenenn

9.3 LAMIEALIONMS .....o.oviiiieeeie ettt ettt ettt es e bt es e eee e be bt ennnas 349
9.4 Suggestions for Further Research..................cccoooiiiiiiii e e 351
0.5 SUIMALY ...c.ooiiiiitii ettt ettt ettt st v e s ke et s s es e et b et ate e e e ee e s aesess et esemneseenabesssbesnnsan 354

REFEICICES cuvnriiiieneeriirreisrrrieenennnsesserosssssssennssssesscnsssssasssssssssssassscans 352

X1



List of Appendixes

Appendix 6.
Appendix 6.
Appendix 6.
Appendix 6.
Appendix 6.

Appendix 7.
Appendix 7.
Appendix 7.
Appendix 7.
Appendix 7.

Appendix 7.
Appendix 7.
Appendix 7.
Appendix 7.
Appendix 7.
Appendix 7.
Appendix 7.

Appendix 7.

1: Exploratory Interview Guide (Firms)........cccocvveevierienciiiicnieneeneenceecceee 378
2: Exploratory Interview Guide (Academics and experts)........c.occeceecreeccrivennnnn, 380
3 SUrvey Cover LEtter .......ccoouiviiiiieiineneiee et 382
4: OrigINAl SUTVEY ...ttt st 383
5: Survey (POrtuguese VEISION) ........ccccerierririerienertere e ecrees et e e ae s 391
1: Populations, Samples and Response Rates ............ccooveveereenenncencrcnice 400
2: Descriptives: FIrms” ReSOUICES.......c.oovoverirrrieeeierc e 401
3: Decriptives: Entreprencurs/CEOS’” ReSOUICES ........ccvoiviiiniereienrrecirrerecenne 402
4: Principal Components Factor Analysis (PCA): Firm Resources Factors......... 403
5: Principal Components Factor Analysis (PCA):

Entreprencur/Chief Executive RESOUICES ........coeevireenirerriiiien e 405
6: Reliability: Firms’ Resources Scales..........coovicrreinincecininnere e 407
7: Reliability: Entrepreneur/CEOs’ Resources Scales .......coceevivevevvereerenieecennnnnn 408
8: Relationship between Firms’ size and International Intensity ............cc.cc........ 409
9: Descriptives: Firms’ Resources. Response Categories ...oovveoveecveeveveeiennenne. 410
10: Descriptives: Entrepreneurs/CEOs’ Resources (Response Categories)......... 413
11: Assumptions in Multiple Regression Analysis (Research Aim 4)................. 414
12: Assumptions in Multiple Regression Analysis (Research Aim 6 —

Performance measured by international intensity in the main

TOreign MArket).......occveeeeeiiiii ettt ettt ers et ebr e 416
13: Assumptions in Multiple Regression Analysis (Research Aim 6 —

Performance measured by manager satisfaction with performance

in the main foreign market)...........cccovevvvvueeieneeee e 419

Xii



List of Figures

Figure 1.

Figure 4.
Figure 4.

Figure 4.
Figure 4.
Figure 4.

Figure 5.
Figure 5.
Figure 5.
Figure 5.

Figure 5.

Figure 6.
Figure 6.

Figure 8.
Figure 8.

Figure 8.

Figure 8.

1: Chapter Plan of Thesis........cccovviiiiiciiiice e 11
1: Main Outward Cross-Border ACtIVILIES........cceecuvreerereriniereicricriie e 105
2: The Establishment chain of a firm (F) in a process of expansion to

foreign markets with increasing Psychic Distance and Commitment

OF RESOUICES .....veeuieeeieere ettt e sttt 107
3: The Basic Mechanism of Internationalisation (State and Change Aspects).......... 109
4: Pre-Export Models of InternationaliSation ..........c.coccoivevmrineeecenineseceeceeeens 115
5: Classification of Foreign Market Entry Modes by Location and Ownership

L) 1T ¢ Yot (3 111 (o1 OO O U PR OP OO 130
1: A Resource Chart for the High Technology SME........cccooiiiiiininiiicinnnnne, 154
2: The Complete Set of Hypotheses Tested......coeoiirereireneininrencineecrenreaes 155
3: Impact of the resources of high technology SMEs have

on international INLENSILY......cccceeverireriereercetee et 162
4: Influence that resources of high technology SMEs, have

on the main foreign market entry mode (independent vs.a contractual)................ 165
5: To examine the relationship between the use of a contractual entry mode, in the

main foreign market, and performance in that same market, while considering

the resources of the high technology SME, as moderator influences in that

TERAtIONSIIP. .t e 167
1: Overal Research Design and Phases..........coccooverieiincnicinninecccene e 189
2: Self-Administered QUESTIONNAITE .......c.cccveeiiiiiireeerieeiiecteeeere e ere s s seneeanees 217
1: The impact or resources of the high technology SME on international intensity.. 299
2: Relationship between the resources of the high technology SME and the use of

an independent vs. a contractual mode, in the main foreign market. .................... 311
3: Relationship between the use of a contractual mode and international intensity in

the main foreign market, while considering the resources, which moderate the

TEIALIONSHIP. - eecriire ettt et enen 319
4: Relationship between the use of contractual cooperation, in the main foreign

market entry mode and degree of satisfaction of the entrepreneur/chief executive
with some financial targets, while considering the resources, which moderate the
PElAtIONSIIP. ...t s 328

Xiil



List of Tables

Table 2. 1: Bolton Committee Definition of Small Firm (1971) ..o 16
Table 2. 2: Definition of SME (Small and Medium-Sized Enterprise),
according to E.U. CIiteria ......cociiiiiieieecceree et 18
Table 2. 3: E.U. High Technology Statistical Classification of Economic Activities ................ 20
Table 3. 1: Comparison between the different perspectives to analyse the RBV ....................... 67
Table 4. 1: Key Resources of the High Technology SME..........ccocooivriiiinninniccieenes 121
Table 4. 2: Comparative assessment between the RBV, TCE, Market Imperfection
and Internationalisation THEOTIES........coceeierrerrirrc ettt 125
Table 6. 1: Organisational Characteristics of the Interviewed Firms...........cccooiiivnninnncn 195
Table 6. 2: Resources of High Technology SMEs that might be valuable in foreign markets. 197
Table 7. 1: Main Characteristics of the ICT Sample.........cocooiivririiiecinenenecenreeeeeee 233
Table 7. 2: Classification by Annual Turnover of the ICT Sample ......cc.covvvvvevencnienenennnnne 233
Table 7. 3: Types of entry modes in the main foreign market for the ICT Sample .................. 234
Table 7. 4: Independent vs. Contractual Arrangements used by firms of the ICT Sample
in the main foreign mMarket..........cc.covocviiviinreie et 235
Table 7. 5: Main Characteristics of the Mould Sample ........c.ccocooeeiininniennniceeeee 236
Table 7. 6: Classification by Annual Turnover of the Mould Sample.......c....cocoevevvnicninnnnn. 236
Table 7. 7: Types of entry modes in the main foreign market for the Mould Sample............... 237
Table 7. 8: Independent vs. Contractual Arrangements used by firms of the Mould
Sample in the main foreign Market..........ccocceeeeiiiinieriinee et 238
Table 7. 9: Differences for Key Variables between ICT and Moulds Populations................... 239
Table 7. 10: Dimensions of Firm Resources (obtained by Performing PCA).............cccccoeee.. 241
Table 7. 11: Nomological Validity of Firm International Orientation..........c.ccccocevrvercrencnnes 246
Table 7. 12: Dimensions of the Entrepreneur/Chief Executive Resources and Manager’s
Satisfaction with Performance in the Main Foreign Market (obtained by
Performing PCA) ...ttt st sra e e s es s 249
Table 7. 13: Highest level of education achieved by entrepreneurs/chief executives
Of ICT and Mould fiItmS ....c.cocvveeieiei e 251
Table 7. 14: Correlation Matrix for the Entire Sample ..........ccoovvvveveveeeeseinnninnieee e 258
Table 7. 15: Results of Multiple Regression for International Intensity...........cccccovvrvevennennen. 259
Table 7. 16: Hypotheses relating the direct impact that resources of high technology SMEs,
have on the international performance, measured by its international intensity. .. 260
Table 7. 17: Results of Logistic Regression for the Use of an Independent vs. Contractual
Mode in the Main Foreign Market. .........cocoovvriiiieiieiicceceeiee e 262
Table 7. 18: Hypotheses relating the influence that resources of high technology SMEs,
have on the type of entry mode in the main foreign market (independent vs.
FoTe Ui ;T 0 1 T U RO UUTUTRSOT 264
Table 7. 19: Hypotheses relating the influence that resources of high technology SMEs,
have on the type of entry mode in the main foreign market (independent vs.
COMETACTUAL). 1.ttt ettt ea et et s st eernes 265
Table 7. 20: Correlations MALTIX........cecceeereeriiriesrieieseereee e e et eeeeeeevesseseesesseeseereereseereesssaea 269
Table 7. 21: Results of Moderated Multiple Regression for International Intensity in the

Main Foreign Market .........ccooooiiiiiiie e 270

X1iv



Table 7. 22: Hypotheses relating the relationship between the use of a contractual mode and
performance, in the main foreign market, while considering the resources of the

high technology SME, as moderator influences in that relationship..................... 273
Table 7. 23: Results of Moderated Multiple Regression for Entrepreneur/CEO Satisfaction
with Financial Performance in the Main Foreign Market...........ccoooveiveecenennnn, 274

Table 7. 24: Hypotheses relating the relationship between the use of a contractual mode and
performance, in the main foreign market, while considering the resources of the
high technology SME, as moderator influences in that relationship..................... 277

Table 8. 1: Hypotheses relating the impact that resources of the high technology SME, have

on the international performance, measured by its international intensity.............. 301
Table 8. 2: Hypotheses relating the influence that resources of high technology SMEs, have

on the use of an independent vs. contractual mode, in the main foreign market. ... 312
Table 8. 3: Hypotheses relating the relationship between the use of a contractual mode, in the

main foreign market and performance, while considering the resources of the high

technology SME, as moderator influences in that relationship............cccoceeeenennen.. 320
Table 8. 4: Hypotheses relating the relationship between the use of a contractual entry mode

and the degree of satisfaction of the entrepreneur/chief executive with some

financial targets, in the main foreign market, while considering the resources of

the high technology SME, as moderator influences in that relationship................. 329
Table 8. 5: Variables that are Significant Moderators or Predictors in the Relationship

between Contractual Cooperation, in the Main Foreign Market, and Performance

in that Same Market. .........c.ooooiviiii e 335

List of Equations

Equation 6. 1: Multiple regression analysis to examine the effects of resources
on international ILENSILY.......covvrrververierereeenti e s et 223

Equation 6. 2: Moderated multiple regression equation to examine the relationship between

cooperation and performance, while considering resources, as moderator
influences in that relationship. .........ccooeiroeiiiii e 228

XV



List of Abbreviations

Ad-hoc
CEO
CT

ed.

e.g.

etc.
excl.
EU
FDI

HQ

IB
ICT
ie.
Incl.
10

1P

IT
MNE
NTBF
OECD
p.a.
PCA
Per se
PLC
RBV
sic
SME
STBF
SW
TCE
UIM
UNCTAD
Vis-a-vis
VS.

For the particular purpose

Chief Executive Officer
Communication Technology
edited/editor/s

exempli gratia (for example)

et cetera (and so on)
excluding/exclusive

European Union

Foreign Direct Investment

Head Quarters

Hardware

International Business

Information and Communication Technology
id est (that is to say)
including/inclusive

Industrial Organisation Economics
Intellectual Property

Information Technology
Multinational Enterprise

New Technology-Based Firm
Organisation for Economic Co-Operation and Development
per annum

Principal Components Analysis
itself

Product Life Cycle
Resource-Based View

written in this way intentionally
Small to Medium Sized Enterprise
Small Technology-Based Firm
software

Transaction Costs Economics
Uppsala Internationalisation Model
United Nations Conference on Trade Development
In relation to

versus

XVi



Chapter 1: Introduction

1.1 Background to the Research

Currently, the importance of SMEs and more specifically of high technology SMEs
continues to increase in developed economies contributing to the wealth of those
economies by creating technological innovations, skillful employment and raising living
standards (ENSR, 2002; OECD, 2005). More recently the role of SMEs to the economy
is even more important taking into consideration the slowdown in the world economy,
and the effects on the business climate created by the events of 11" September
2001(OECD, 2005; 2002). Thus, high technology SMEs have a very important role in
creating opportunities for new and very skilled employment making an important

contribution to economic growth and development (Coviello and McAuley, 1999).

Nonetheless, high technology SMEs have shortages of different types of resources
necessary to develop and implement their business strategies. These shortages may
include financial, marketing, technological and managerial resources, skilled personnel,
etc. (Buckley, 1989; OECD, 2002). Overcoming those shortages has become critical for
their long term survival and profitability. In addition, due to the globalisation context
where they operate they need to internationalise very often at early stages after their
foundation. In this context, over the last fifteen years or so high technology SMEs have
become increasingly active in international markets (Bonaccorsi, 1992; Oviatt and
McDougall, 1994, 1999). Their internationalisation has been recognised as driven by the
increasing globalisation and deregulation of the world economy and attributed to the
decline in trading barriers imposed by different governments, on a worldwide basis, in
parallel with advances in telecommunications, informatics and lower transportation
costs. Such changes have opened the doors to international market opportunity of high

technology SMEs (Bernardino and Jones, 2003).

However, high technology SMEs compete in markets characterised by short and
shortening life cycles, in which technologies become fast obsolete. They face high

technological risks and operate in industries subject to dramatic structural changes



(Coviello and Munro, 1995). Domestic technology markets may be too small to
accommodate the technology-based niche strategies typically pursued by small firms,
and consequently small high-tech firms need to be active abroad, practically from the
outset (Coviello and Munro, 1995; Lindqvist, 1997). In fact, in spite of the importance
of high technology sectors, which create new knowledge, innovations and technological
advances, they are characterised by being very heterogeneous since high technology
firms differ in their endowments of resources as well as on the risks involved in their

innovative activities.

A few studies, emerging within the field of international entrepreneurship have focused
on the firm's resource base as being of particular importance in relation to
internationalisation (McDougall, Shane and Oviatt, 1994; Steensma, Marino, Weaver
and Dickson, 2000; Vatne, 1995). This focus has emerged within a gap in the traditional
literature on internationalisation which did not adequately address the effects of the
small firm internal resource base, particularly in technology intensive sectors, on its
international performance (Coviello and McAuley, 1999; McDougall and Oviatt, 1996).
Moreover, the internationalisation literature has traditionally tended to examine small
firms as a homogeneous sector within resource shortages, which have been seen as
having the aggregate effect of acting as barriers, or inhibitors to geographical

diversification (Buckley, 1989; Miesenbock, 1988).

This study tries to fill this gap since there is little attempt to empirically identify and
examine the resources of high technology SMEs and the use of independent vs.
contractual arrangement with a partner in the foreign market entry mode, which has an

impact on their international performance.

Indeed, within the general body of literature on small firms, there is a number of studies
that indicate that in order to overcome the above mentioned shortages, small firms may
develop cooperative linkages, such as those contractual arrangements, with partners in
order to pursue their growth strategies, regardless they are domestic or international
(Jones, 1998, 1999). Establishing linkages with other firms may allow small high

technology firms to gain access to resources that otherwise would require considerable



time and money and that currently they could not afford (Lu and Beamish, 2001;
McDougall, Shane and Oviatt, 1994; Oviatt and McDougall, 1994; Zacharakis, 1997).

In this context, this thesis focuses on the internal resource-base of the high technology
SME, and opportunity to access externally held resources through contractual
cooperation with other firms in relation to the entry mode utilised in the main foreign
market and their ultimate impact on international performance. More specifically, the
main aim of this study is to examine the relationship between the firm’s internal
resources and the use of contractual arrangements, in the main foreign market,
distinguishing contractual versus independent modes and international performance.
The central proposition of this study is that high technology SMEs have different types
and endowments of resources and these differences will last long, influencing the

Jforeign entry mode choice and ultimately the international performance.

1.2 Value of Research and Expected Contribution

The findings of this thesis are of value for practitioners, policy makers and the academic
community.

For managers of high technology SMEs the purpose of this study is to make
recommendations to firms on identifying, developing and deploying their resources that
may influence their firms’ competitiveness and consequently their international
performance.

For policy makers the value of this study stems for a better identification and
understanding of the key resources to the internationalisation of high technology SMEs.
This will allow government entities to formulate and implement programs, which will
leverage areas of high technology SMEs, which require further development.

Last but not the least, the value for the academic community mainly lies on an increased
knowledge about the impacts of the high technology SME internal resource-base, on its
international performance (Coviello and McAuley, 1999; McDougall and Oviatt, 1996).
This research area has only so far merited a scant attention from the traditional literature

on internationalisation. On the other hand, studies in the field of international



entrepreneurship in spite of emerging in recent years are still very patchy (McDougall,

Shane and Oviatt, 1994; Steensma et al, 2000).

1.3 Research Aims

As stressed in section 1.2 the ultimately aim of this research is to identify and examine
key resources, of high technology SME’s, at firm and entrepreneur/ manager levels and
the use of independent vs. contractual arrangements in the foreign market entry mode,
explaining why, in the same industry, some firms achieve superior performance in
international markets. In addressing this topic the following Research Aims are

developed:

To identify and examine resources, at the firm level, which may give to the high
technology SME resource superiority vis-a-vis their competitors in foreign markets.

To identify and examine resources, at the individual level, which may give to the
high technology SME resource superiority vis-a-vis their competitors in foreign
markets.

To identify and examine resources, both at the firm and individual levels, which may
give to the high technology SME resource superiority vis-a-vis their competitors in
foreign markets.

To identify and examine the impact that the resources identified in Research Aims 1
to 3 have on the international performance, measured by the international intensity of
the high technology SME.

s, identified on
Research Aims 1 to 3, have on the type of entry mode in the main foreign market
(independent vs.contractual).




To examine the relationship between the use of a contractual entry mode and
performance, in the main foreign market, while considering the resources identified
in Research Aims 1 to 3, as moderator influences in that relationship.

Findings of the literature review will be synthesised in chapters 2, 3 and 4 in order to
develop a conceptual framework (chapter 5) to provide a basis upon which these aims

will be further examined and analysed.

1.4 Key Definitions

The development of each definition will be provided in subsequent chapters (chapters 2,
3 and 4) of this study. However, at this stage the study presents the following working

definitions of several key terms employed throughout this thesis:

SME- Small to Medium Sized Enterprise

In line with the EU definition, see chapter 2, section 2.2.1, and for the purpose of this
thesis a small to medium sized enterprise exhibits the following characteristics:
e Organisational size: It has up to 250 employees.
¢ Independent status: No more than 25% of the capital or voting rights held by
one or more enterprises which are not themselves SMEs (independence

criteria used in the E.U.).

As regards to age this study adopts, similarly to other studies of high technology firms
(Jones, 1998; Brock, 2000), an upper limit of 30 years since it is reasonable to expect
that in a mature firm with 30 years it is still traceable its evolution over the years.
Nonetheless, the focus of the study is on firms which can be situated in a continuum
ranging from a young NTBF with one year of age to a mature market led SME with up
to 30 years of age.



High Technology SME

For the purpose of this thesis and in addition to the characteristics of the small-medium
sized enterprise presented above the high technology SME is characterised by
developing, mainly through R&D activities, and selling marketable products/services
with a high degree of technology content. The degree of R&D activities within a firm is
called R&D intensity. R&D intensity in this study is measured by “innovation input
factors” that are the R&D expenditures as a percentage of sales and by the human
capital input that is the number or percentage of scientists, engineers and qualified
personnel in R&D of a firm (ENSR, 2002).

In addition, firms belonging to some specific industry sectors characterised by being
R&D intensive are considered altogether as high technology.

In this context, this study’s approach is based on R&D intensity and therefore are
considered high technology those firms belonging to certain industry sectors (ENSR,
2002).

New Technology-Based Firm (NTBF)

For the purpose of this thesis, see section 2.2.4, and in addition to the characteristics of
the high technology SME presented above a NTBF is characterised by the following:

e Develops, produces and ‘sells products, which are based on a high rate of
complex and changing technologies and/or new technologies.

e Firms which, can be identified as “new technology” or even ‘“emerging
technology” in high technology sectors, in general or in specific industries such
as “information and communication technologies” (ICT), electronics, laser
technologies, biotechnologies, scientific instruments, etc.

e They are often established in particular geographical locations such as around

universities, innovation centres and science parks.



Resources

For the purpose of this thesis resources represent, basically, firm’s tangible
(e.g.financial) and intangible assets (e.g. marketing, technological, and organisational

and individual) that firms use to develop and implement their strategies.

Internationalisation

This thesis adopts Beamish’s (1990) definition, who characterises internationalisation as
a “process by which firms increase their awareness of the influence of international
activities on their future and establish and conduct transactions with firms from other
countries”. In addition, internationalisation could also be seen as a process by which
firms adapt their involvement and commitment to foreign markets by adjusting their
international exchange transaction modalities and consequently their organizational-

structure and resource-base (Andersen, 1997).

Foreign Market Entry Mode

For the purpose of this study a foreign market entry mode is defined, see chapter 4
section 4.5.5, as a governance arrangement, which allows a firm to implement its
business strategy in a foreign market, independently via subsidiaries (e.g. sales or
wholly owned) and direct sales to end customers or by means of contractual
arrangements with partners through distributors or other contractual modes (e.g.
licensing, contract R&D, contractual joint ventures).

In this context, this study broadly distinguishes two categorizations of entry modes: they
are independent modes vs. contractual arrangements. The former acknowledges that
ideally the high technology SME has all the required resources and capabilities to
conduct business independently of any partner/distributor and will conduct sales direct
to an end customer, generally a business organisation, in the target market or will set up
a subsidiary, instead (Burgel and Murray, 2000). By contrast, the latter acknowledges
that high technology SMEs establish contractual arrangements with prospective partners

irrespective of the type of the foreign market entry mode used to conduct business



overseas. These contractual arrangements settle the relationships, although imperfectly,
between the firm and prospective partners and could be crudely called contractual
cooperation. In this context, this approach could be applied to a variety of contractual
entry modes, ranging from exports through distributors, contractual joint ventures and
other contractual modes. Thus, throughout this study the terms contractual
arrangements, contractual modes and contractual cooperation will be, interchangeably,
used.

In these circumstances, both the high technology SME and the prospective partner need
to recognise the contractual arrangement not just as a base to settle disputes but also to

move cooperation forward in the target market, while sharing revenues, costs and risks.

International Performance

This study includes both objective and subjective measures of international
performance. For objective measures international intensity, is chosen since the
literature acknowledges as the most widely used measure of firm’s scope of
international activities (Aaby and Slater, 1989; Preece et al, 1998; Rodriguez and
Rodriguez, 2005). On the other hand, as subjective measures it is proposed degree of
satisfaction of the entrepreneur/chief executive with some financial targets in the main

foreign market.

1.5 Overview and Structure of the Thesis

In addressing the Research Aims presented in section 1.3 this thesis will be structured as
follows: Chapter 1 outlines an introduction to the topic of this thesis and presents
Research Aims. Moreover, chapter 1 also emphasises the perceived value and

contribution of this study in relation to practitioners and the academic community.

Chapters 2, 3 and 4 will review three key areas of academic literature in an attempt to
develop a conceptual framework (chapter 5) pertinent to the topic of this study. In
chapter 2 this thesis will identify and characterise the population of high technology



SMEs, which are the focus of the empirical investigation in this study. In addition, it
makes an attempt to understand and evaluate the specifics of high technology SMEs by
defining key characteristics, which need to be considered during the empirical part of
this study. Furthermore, it assesses the problems and challenges facing high technology
SMEs with emphasis put on their internal characteristics as well as on the market
environment where they operate. Finally, chapter 2 will identify and characterises key
strengths and weaknesses of high technology SMEs that will be assessed and discussed
in Chapter 3, which correspond in fact to critical resources that might be source of
competitive advantage and consequently can be important determinants of firm’s

international performance.

Chapter 3 will present the descriptive and prescriptive perspectives of the RBV, while
discussing if the RBV is already a theory in strategic management. In addition, this
chapter will describe and review different classifications of resources, proposed by
different authors throughout the literature, using the Resource-Based View (RBV).
Furthermore, chapter 3 will review and analyse the “broad” RBV relative to industrial
organisation economics (Porter, 1980), neoclassical microeconomics (Ricardo, 1817)
and evolutionary economics (Nelson and Winter, 1982). This study is positioned within
the “broader” RBV (Barney, 2001), which encompasses some commonalities as well as
some differences relative to those three perspectives. Thus, the main philosophical
principles that underpin the foundations of this study will be presented. Finally, chapter
3 identifies and isolates key resources of high technology SMEs, at firm and individual
levels, which may be source of competitive advantage and consequently may be

important determinants of firm’s international performance.

Chapter 4 starts by presenting a definition of the term internationalisation and how this
concept has evolved over the years in order to get a richer understanding and broader
scope of analysis relative to firm’s international activities. In addition, by applying the
RBV; mainly in an international context, it acknowledges the importance of those
resources, proposed in the previous chapter (chapter 3) that may give the high

technology SME superior performance relative to its competitors in foreign markets.



Moreover, chapter 4 proposes the use, in combination, of TCE and the RBV to predict
and analyse entry mode choice for high technology SMEs.

Finally, chapter 4 will review behaviouristic models of internationalisation relative to
knowledge acquired over firm’s international activities with the subsequent reduction of
market uncertainty; this leads to firm’s higher commitment to foreign markets and

higher international intensity.

Chapter 5 will attempt to integrate the research areas reviewed in previous chapters in
order to develop a conceptual framework, which addresses the topic of this study.
Conclusions drawn from the review of the literature will be used to address the
Research Aims, presented in section 1.3, and stating specific set of hypotheses, for each

research aim.

Chapter 6 will give both a quick overview of different sets of methodologies and
instruments available to the researcher allowing a justification to the chosen
methodology. In addition this chapter will present the main findings of the exploratory
research phase and their specific interview guides. These findings will influence later
stages of the research design, its instruments (the mail survey) and respective

implementation.

Chapter 7 will report the main findings of the mail survey, which address the Research

Aims, of this study and the stated specific set of hypotheses, for each research aim.

Chapter 8 will synthesise and discuss the study main findings in relation to the Research

Aims.
Finally, chapter 9 will address implications and contributions for academics,

practitioners and public policy. A presentation of the study’s limitations and suggestions

for further research will close the chapter.

Figure 1.1 (overleaf) presents a diagrammatic summary of the structure of this thesis

and outlines key issues at each stage of the research.
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Chapter 2: SMEs and High Technology SMEs

2.1 Introduction

Over the years the contribution of SMEs to global economic growth and development
has been widely recognised (OECD, 2005; 2002; ENSR, 2002). More recently SMEs
are to a great extent considered as key pillars for economic dynamism, flexibility and
innovation in developed countries as well as in emerging and developing economies
(OECD, 2005). This movement upwards in terms of overall innovation, by SMEs, has
benefited from their increasing presence in international markets. In fact, SMEs have
adopted, in recent years, a posture for cross-border partnerships and collaboration with
other organisations (OECD, 2005). In this context, the increasing internationalisation
and continued innovation represent key factors for supporting SME competitiveness.
More specifically, among SMEs, high technology firms exhibit their resources to make
technological breakthroughs, or even to renew technologies or either to put large firms
under pressure (OECD, 2005). Currently, SMEs are investing a growing share of their
turnover in R&D even tough still lagging behind large firms (OECD, 2005).

Overall, SMEs represent nowadays between 96-99% of the total number of enterprises
in most OECD countries. In this population at least 95% of the enterprises can be
considered small that is they have less than 50 employees. Furthermore, SMEs account
for the majority of new business creation during the nineties. For example, at that time,
in the United States, SMEs generated 90% of new businesses (OECD, 2002). It is also
recognised the important contribution of SMEs to the overall employment both in
manufacturing and services sectors. Moreover, SMEs can be considered a very

important source of new job creation (OECD, 2005).

In sum, SMEs can be considered important sources of innovation (OECD, 2005; 2002)
and more specifically of high technology SMEs, which are characterised by being
particularly active in the development and implementation of technological innovations

through the delivery of new products, services, systems and production processes that

12



create value (Linder et al, 2003). Thus, they have an important contribution to economic
growth, skilled employment and increasing living standards.

Overall, high technology SMEs are highly innovative, creating and delivering
products/services with high technological content and/or using state of the art

production technologies.

Nonetheless, only a small minority of high technology SMEs operate in industry sectors
characterised by new and emerging technologies (Shearman and Burrel, 1988). By
contrast, the large majority of high technology SMEs in spite of the high technological
knowledge embodied in their products and services tend to be incremental innovators by
putting R&D efforts in areas related with commercialisation of technologies where
knowledge currently exists. In addition, due to their light organisational structures high
technology SMEs have the required flexibility to deal with technological changes, while
fulfilling customer needs. On the other hand, they have shortages of different types of
resources necessary to develop and implement their business strategies. These shortages
may include financial resources, skilled personnel, marketing, technological and
managerial resources, etc. (Buckley, 1989; OECD, 2002). To overcome these shortages
high technology SMEs currently establish external linkages with other organisations.

Overall, high technology SMEs have a very important role in creating opportunities for
new and very skilled employment making an important contribution to economic
growth and development (Coviello and McAuley, 1999). In this context, the massive
interest on the investigation of the population of high technology SMEs has emerged

without surprise, over the years.

For example, important research areas include the role of high technology SMEs on the
technological change and innovation for the whole economy (Bollinger et al, 1983; Yli-
Renko and Autio, 1988; Cooper, 2000; Tether, 2000) their complementary role to large
firms (Abernathy and Utterback, 1978; Rothwell, 1984), the technology transfer
between small and large firms (Williamson, 1975) and the technology transfer between

firms across national borders (Davidson and McFetridge, 1985).
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Despite the great interest on high technology SMEs the literature assessing their
internationalisation has received only a patchy interest (Burgel and Murray, 2000). In
fact, the few studies identified in the literature focusing on the early years and early
internationalisation of new technology-based firms (Lindqvist, 1991; Fontes and
Coombs, 1997; Brock, 2000) while neglecting the great majority of the population of
high technology SMEs. In this context, understanding and assessing the
internationalisation strategies of high technology SMEs require to identify and
characterise their internal characteristics that are their strengths and weaknesses as well

as the market environment where they operate.

The objective of this chapter is threefold.

The first objective is to define and to characterise the population of high technology
SMEs by defining key characteristics, which need to be considered during the empirical

part of this study.

The second objective is to assess the problems and challenges facing high technology

SMEs with emphasis put on the market environment where they operate.

Finally, the third and foremost objective is to identify and evaluate key strengths and
weaknesses, which often characterise high technology SMEs, and may represent
resources that may give superior competitiveness to firms possessing such resources
(Wernerfelt, 1984) and will be assessed and discussed in Chapter 3. In fact, those
strengths and weaknesses may correspond, to critical resources, for the high technology
SME, irrespective of being developed in domestic or foreign markets, and source of
competitive advantage and ultimately may be important determinants of international

performance (Dhanaraj and Beamish, 2003; Rodriguez and Rodriguez, 2005).

In order to address these objectives this chapter will be organised as follows:

Section 2.2 examines the first objective by defining the terms “SME-Small and

Medium-Sized Enterprise” and “high technology SME” and examining key
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characteristics of high technology SMEs, which need to be considered during the
empirical part of this study. Section 2.4 characterises the market environment where
high technology SMEs operate. Finally, section 2.3 examines the third and main
objective by analysing strengths and weaknesses of high technology SMEs that may
represent key resources (Wernerfelt, 1984), for the high technology SME, mainly in

international markets.

The chapter concludes with Section 2.5 in which the main findings will be presented.

These findings will be later used in the literature synthesis, in chapter 5, in order to

address the specific Research Aims of this study.

2.2 Definitions of Key Terms

This section defines key terms, critical to the sequence of this study, as follows: “small

and medium-sized enterprise” (SME) and high technology SME.

2.2.1 Definition of “Small and Medium-Sized Enterprise” (SME).

Characterising in precise words what “small” or “medium-sized” enterprises are, it
becomes clear that no single suitable definition exists. For example, over the years in
the U.K. the most well known characterisation of the profile of a small firm was that
made by the Bolton Committee (1971). This report defines a small firm as an
independent business, that is, it is not part of a larger organisation; managed by its
owners or part-owners on a personalised way, that is, small firms are generally flat
organisations rather than having very formalised hierarchical organisational structures;
having small market shares in the industry sectors where they compete. Thus, small
firms cannot influence both market prices and quantities bought or sold in factor

markets. In this context, the concept of either “small firm” or “medium-sized enterprise”
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varies from industry to industry since the size of a company is very often compared to
the size of its competitors within the industry (Bolton Committee, 1971; Storey, 1994).
However, these qualitative characteristics, stated in the Bolton Committee Report, are
still ambiguous and controversial. Indeed, small firms addressing specific market niches
can have significant market shares. Moreover, the independence of the owner/manager
is often not a reality since small firms and mainly in high technology sectors rely, to a
great extent, on external funding such as venture capital and therefore reducing
considerably the independence of the owner/manager. Furthermore, the very patchy
information available on the ownership of small firms constitutes in itself a very
important limitation to the creation of knowledge in this area of investigation.

In contrast to the above “economic definition” of small firm, the Bolton Committee
(1971) also adopts a “statistical definition” by using, the input measure, number of
employees and/or, the output measure, turnover/sales for defining firm size.

Depending on the industry sector considered Table 2.1 shows, according to the Bolton

Committee (1971), the cut-off point applicable to small firms in the U.K.

Table 2. 1: Bolton Committee Definition of Small Firm (1971)

Sector Definition

Manufacturing 200 employees or less
Construction 25 employees or less
Retailing Turnover of £ 50’000 or less
Motor Trades Turnover of £ 100’000 or less

Wholesale trades  Turnover of £ 200°000 or less
Road Transport Five vehicles or less

Catering All excluding multiples and brewery-managed houses

In this context, a specific firm can be considered small in a sector where the market size
is large, where there are many strong competitors and another firm with similar size, in
another industry sector, may be considered medium or large if there are few competitors

with smaller firms in it.
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Furthermore, it is acknowledged that in some instances size is defined by number of
employees while in other instances is defined by turnover. In fact, criteria based entirely
on the number of employees emphasise differences between capital and labour intensive
firms, while criteria based just on turnover highlights the evolution overtime on a firm’s
business activity as well as differences between firms within a specific industry sector.
In this context, the 1981 Companies Act, also in the U.K., defines small firm and SME
combining both criteria, that is, financial situation and number of employees. This
Report classifies small firm as an organisation that in two consecutive business years,

two of the following three conditions are met:

e Turnover of £ 1.4m or less.
e Balance sheet total did not exceed £0.7m.

e Average number of weekly employees: 50 or less.

On the other hand, for “medium-sized” enterprises conditions are the following:

e Turnover between 1.4 and £ 5.75 m.
e Balance sheet total between 0.7 and £ 2.8m.

o Average number of weekly employees: between 50 and 250.

Moreover, the 1981 Companies Act makes no distinction between firms in different

industry sectors.

In sum, these criteria can be termed as quantitative and therefore tend to disregard the
fact that SMEs are heterogeneous and consequently if they are more or less small or
medium that varies across industries.

More recently the European Union (E.U.) based implicitly on work done before setting
out a single definition of SME to be implemented from January 1988 onwards across all

EU programs and proposals, which is presented in Table 2.2.
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Table 2. 2: Definition of SME (Small and Medium-Sized Enterprise),
according to E.U. criteria

Criteria Micro-enterprise Small Medium
Number of employees <10 <50 <250
Annual turnover or --- <€7m <€40m
total balance sheet <€5m <€27m
Independence —_— No more than 25% of the capital or

voting rights held by one or more
enterprises which are not themselves
SMEs

In this context, the EU criteria incorporate mainly quantitative measures and it is
currently widely utilised. In addition, it recognises the heterogeneity of the SME sectors
while emphasising their importance for employment and economic development, at

country level.

In sum, in order to characterise an SME it is advisable to use both qualitative and
quantitative measures. Thus, the following definition of SME, in line with the E.U., is

proposed and will be used throughout the empirical investigation in this study:

¢ Organisational size: It has less than 250 employees.
e - Independent status: No more than 25% of the capital or voting rights held by one
or more enterprises which are not themselves SMEs (independence criteria used

in the E.U.).
2.2.2 Definition of High Technology SMKEs.
In today’s modern societies the contribution to economic growth and development
strongly depends on the generation of innovation and technological advances (ENSR,

2002). In this context, high technology SMEs are significantly involved in the

development and implementation of technological innovations and therefore
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contributing to the increasing well-being, employment and economic growth (OECD,
2005).

However, in the same way that is emphasised in relation to SMEs (see section 2.2.1)
there is either no broadly accepted definition applicable to high technology SMEs both,
in the academic literature, and in economic policy, in general (ENSR, 2002). For
example, in the academic literature, once again, definitions vary by authors,
nationalities, research focus and industries considered. In this context, over the years
different names of high technology SMEs, used by different authors, have been
proposed with often similar or related meanings such as, “new technology-based firms”
(NTBFs), “high technology SMEs”, “knowledge-based firms”, “R&D intensive firms”,
and so forth.

Efforts have been made in characterising, for the high technology innovating firm, the
technological innovation involved in its products/processes. In this context, the
technological product and process (TPP) innovating firm is “one that has implemented
technologically new or significantly technologically improved products and processes”
(OECD, 1997). In addition, this definition must be taken in a narrow perspective; that is
the newness of the product/service and/or the process is applicable for the firm and not
necessarily for the economy as a whole (ENSR, 2002). Indeed, what is considered today
as high-tech may be considered low-tech tomorrow. Thus, high technology may be

depicted in a temporal context.

In order to avoid these kinds of issues a second and different approach, very often used,
is based on R&D intensity. R&D intensity is measured, in this study, and it will be
presented in more detail in the following section, section 2.2.3, addressing “research
intensiveness” aspects, by “innovation input factors” that are the R&D expenditures as a
percentage of sales and by the human capital input that is the number or percentage of
scientists, engineers and qualified personnel in R&D of a firm (ENSR, 2002).

In sum, high technology SMEs in this research are those R&D intensive, generally

higly innovative and/or using complex production technologies (ENSR, 2002).
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Overall, by comparing the two approaches, it can be concluded that the former has a
much broader area of application since it includes firms implementing innovations even
without conducting R&D or employing sophisticated technologies while the latter
emphasises R&D aspects with the objective of creating new products and/or processes.
In addition, firms belonging to some specific industry sectors characterised by being
R&D intensive are considered altogether as high technology.

In this context, this study’s approach is based on R&D intensity and therefore those

firms belonging to certain industry sectors are considered high technology.

The main advantage in applying this approach is that it allows a comparison of high
technology sectors across different countries (Storey and Thether, 1998). In this context,
within the E.U., eight industry sectors have been identified as high technology. These
sectors represent 2 digit levels of NACE Rev.1 (Statistical Classification of Economic

Activities in the European Community) and are identified in Table 2.3.

Table 2. 3: E.U. High Technology Statistical Classification of Economic Activities

NACE DESCRIPTION

24 Manufacture of chemicals, chemical products and man-made fibres
29 Manufacture of machinery and equipment

30 Manufacture of office machinery and computers

31 Manufacture of electrical machinery

32 Manufacture of radio, television and communication equipment

33 Manufacture of medical, precision and optical instruments

72 Computer and related activities

73 Research and Development

Source: European Commission (2002) “High technology SMEs in Europe”, Observatory of European SMEs, No. 6

From Table 2.3 it can be concluded that “Computer and related activities” and
“Research and Development” are service sectors, while the remaining six industry

sectors are related to manufacturing activities.
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Historically, high technology firms have been launched associated with the
semiconductor industry and later to other sectors based on further developments of the
semiconductor industry (Cooper and Bruno, 1977; Roberts and Wainer, 1968). Very
often these sectors are termed as “information technology”. More recently, with the
convergence of information technologies and telecommunications the industry is now
known as the information and communication technology (ICT) sector. However, the
identification of high and young technologies cannot be attributed solely to the

electronics industry.

Indeed, although the importance of electronics to high technology sectors has been
widely recognised, the emergence, for example, during the eighties, of biotechnology,
laser technology, robotics and new materials was revolutionary in their own merits
through the creation of new industry sectors (Shearman and Burrel, 1988). New
technologies, due to their knowledge-base tend, over the years, to an increasing
miniaturisation, which represents very attractive options for small firms. In fact, they
may not require the huge investments in expensive equipments, as it was the case in the
past in the production of electromechanical products.

The population of SMEs in high technology sectors can be considered very
heterogeneous in terms of the way they currently function, the way they were founded,
their organisational structures and the objectives and strategies that they pursue

(Shearman and Burrel, 1988; Storey and Thether, 1998).

The literature generally acknowledges two different groups of firms: a first group
includes the broader population of firms encapsulating the great majority of small and
medium-sized enterprises operating in high technology industry sectors, while a second
and much narrower group includes mainly new technology-based firms, which refers
often to small firms, which conduct business activities in industry sectors, characterised
by new and emerging technologies (Shearman and Burrel, 1988; Forrest, 1990;
Goldman, 1982; Storey and Thether, 1998 ).

In this context, some authors (Rothwell and Zegvelld, 1982) using a broader perspective

also consider as NTBFs, all young firms in high technology sectors irrespective if they
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are or not developing new industries. In contrast, other authors (Shearman and Burrel,
1988) point out that high technology SMEs in comparison to NTBFs have more formal
organisational structures even though both types of firms are characterised by being flat
organisations with low hierarchical levels. In addition, both types of firms have a high
degree of centralisation, often on the technical entrepreneur/CEO/ management team.
Nonetheless, high technology SMEs may be more market oriented rather than
technology led organisations, as NTBFs mainly are (Shearman and Burrel, 1988).

In these circumstances, NTBFs refer only to firms focusing in the process of emerging
industries (Shearman and Burrel, 1988). Thus, the number of firms, which comply with
these criteria, is currently very small; all other firms may be considered as high

technology SMEs (Shearman and Burrel, 1988).

In sum, this study addresses the overall population of high technology SMEs despite
differences between NTBFs and other high technology firms. However, they often

compete in the same market segments and may or may not have similar strategies.

This approach is seldom taken in other empirical studies, which are often characterised
by using sample frames showing bias towards real NTBFs focusing on micro-
enterprises (firms with less than ten employees) developing new and emerging

technologies (Hoffman et al, 1998).
In the following subsections this study will present and discuss the main characteristics

of high technology SMEs, while focusing on NTBFs, as a specific case within the wider
population of high technology SMEs.

2.2.3 The Population of High Technology SMEs

This section identifies the following main characteristics for the overall population of

high technology SMEs: size, age and technological-base.

22



Size

Throughout this chapter this study has already analysed issues related to firm size.
However, this research addresses a population of SMEs (firms with less than 250
employees) and therefore including from micro-enterprises (less than 10 employees),
small firms (between 10 and 49 employees) and medium-sized enterprises (between 100
and 249 employees). In this context, it is reasonable to expect micro-enterprises to have
very informal flat organisations with all the decision process centralised on the owner/
entrepreneur. By contrast in the medium-sized enterprises, mainly in high technology
sectors, although they may remain entreprencurial and relatively flat organisations with
low hierarchical levels, there is a need for more formal organisational structures. This is
an overtime established process, as a firm gets bigger. In this context, a challenge faced
by entrepreneurs is how to establish a management structure, which complements their
technical skills (Smith and Fleck, 1987).

Nonetheless, as the high technology SME size increases the owner/ entrepreneur acts in
a way that the firm can retain the benefits of smallness remaining manageable and
controllable as well being eligible to support programs currently set out by governments

for SMEs (Smith and Fleck, 1987).

Age

Currently, it is often assumed a close relationship between age and size of an
organisation.

In fact, broadly speaking, large companies tend to be older than small ones. However, it
cannot be inferred from this statement that small firms are always new organisations,
since sometimes-mature companies may remain small, overtime. In this situation, to
characterise a firm it seems necessary to take into consideration, in the analysis, both
age and size since it is reasonable to expect that the importance of the entrepreneur
tends to diminish as the firm evolves and grows. In this context, the study tries to
accommodate the investigation both of young as well as mature high technology SMEs.
However, in line with current research in high technology SMEs an upper age limit of

30 years will be applied. Nonetheless the evolution over the years of a 30 year old firm
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is still traceable being this evolution led by the founder entrepreneur or a member of the

founding team.

Technological-Base

The technological-base is another key variable, which characterises a high technology
SME. In fact, when doing a literature review a more or less explicit high technology
emphasis can be identified. However, for the time being there is no single suitable
definition of high-tech neither exists a definition how to operationalise it due to its
multidimensional nature (Felsenstein and Bar-el, 1989). Nonetheless, Capon and
Glazer, (1987) stress that technology can be defined by know how, that is all the
information necessary to develop and deploy in the production of a product or a service.
In this context, technology could be seen as the stock of relevant knowledge existent
within the organisation, which allows new techniques to be used. Under these

circumstances, knowledge can be identified at three levels within the organisation:

e Product/service technology that is the set of technological knowledge embodied in
the product/service.

e Process technology that is the set of technological knowledge involved in the
manufacture of the product/service or more broadly all the steps associated in
process of product/service creation.

e Management technology as the set of management procedures throughout firm’s
value chain activities up to the sales and services of the product as well as the
running and administration of the overall business (e.g. the management information

system and the management control system).

In this situation, a high technology firm is an organisation, which highlights the
creation, development and/or production and selling of a product/service or process
technology through the deployment of technological knowledge obtained by using of
research and development (R&D) activities.

In addition, in high technology sectors firms need to be innovative if they want to

survive and to prosper, in the present and in the future. Often the issue of innovation
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involves both generation of technological knowledge and the transfer of technology.
While the former relates to R&D activities performed inside or outside the organisation

the latter refers to the transfer of technology from outside sources.

Research Intensiveness

Some organisational variables such as size, age and independence are easy to define and
assess. By contrast, R&D intensiveness also termed in the literature as high technology
or innovativeness is currently presented in a different way.

A distinction can be made between input, throughput and output innovation factors, at
firm level (ENSR, 2002).

Innovation input factors include R&D expenditures as percentage of turnover and R&D
personnel in terms of the percentage of scientists, engineers and other R&D personnel
working in R&D functions to total number of employees. These indicators are very
often used since they are easy to measure, while taking into account the actual working
time of R&D personnel. However, they have the disadvantage of being less precise
since they do not very often incorporate outsourcing R&D, which may be important for
SMEs (ENSR, 2002).

Another approach is the innovation throughput indicator defined by the number or
percentage of patent innovations. However, this factor has been widely criticised
throughout the literature, mainly due to the fact that not all innovations are patentable as
well as due to differences in the propensity to patent innovations across industries,
products and process innovations, by firms, in different countries (OECD, 2005).
Moreover, SMEs are currently less likely to use patent innovations or other forms of IP
protection rather than larger and more established firms are (OECD, 2005). Thus, high
technology SMEs do not often rely on these indicators to protect their core skills and

resources and therefore they are only seldom used.

Last but not the least, innovation output factors are defined as share of turnover
attributable to innovation, revenues by selling patents, licences, know-how and self-
reported statements on innovation (ENSR, 2002). However, these indicators are also

only seldom used since they are difficult to answer by respondents in surveys and
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interviews, while presenting potential operationalisation problems. Nonetheless, as
mentioned in the previous section, section 2.2.2, this study adopts innovation input
factors to assess the research intensiveness of the high technology SME that are R&D
expenditures as percentage of sales and R&D personnel that is the percentage of

employees working in the R&D to the total work force.

2.2.4 New Technology-Based Firms (NTBFs)

Currently, NTBFs refer to a great variety of firms in high technology sectors that have
in common being, small, new and innovative with a technological base at their core.

The term NTBF was first introduced by the consultancy firm Arthur D. Little (1977) in
their pioneer study on new technology-based firms in the U.K and in West Germany.
This study defines a NTBF as an independent owned business with a maximum of 25
years of age since its foundation, launched to exploit an invention or technical
innovation and consequently assuming considerable technological risks. In this context,
Bollinger et al (1983) and more recently Autio and Yli-Renko’s (1998) study go even
further by highlighting that NTBFs currently pursue the exploitation of a technically
innovative idea while they can also be characterised by their proactive behaviour, that
is, by being the first in the introduction of specific innovations in the industries where

they are currently operating.

In sum, this definition of NTBF encompasses the ideas of young age, the importance of
the individual/team of entrepreneurs, of his/her/their independent status while
emphasising the ideas and/or the applications that the firm perform and develops to the
successful market launching of their products/services rather than focusing on the

source and nature of the technology used.
In sharp contrast to large firms whose innovation advantages are often scale — intensive,

small firms, in line with the RBV, are characterised by strengths, which cannot be easily

replicated by larger firms such as internal flexibility, strong technical specialised
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expertise, entrepreneurial orientation and quick response to changing environment
conditions (Autio and Yli-Renko, 1998).

Other authors (Shearman and Burrel, 1988; Rizzoni, 1991) emphasise the role of
NTBFs as firms participating in the introduction of new and emerging technologies and

often on the creation of new industries.

Taking the historical roots on the landmark study of A. D. Little (1977), already
mentioned above, over the last thirty years or so systematic empirical research on
NTBFs has been conducted, especially in the United States and Europe. These studies
encompass a great variety of firms and research backgrounds since the concept of what
is a NTBEF is still subject to different definitions and interpretations. In fact, no standard
of a NTBF has been adopted in the literature. Thus, different designations by different

authors have been set out, such as:

e “New technology-based firms” (Bollinger et al, 1983)

e “New, technology-based firms” (Autio, 1997; Autio and Yli-Renko, 1998)
e “High technology small firms” (Oakey, 1991, 2003)

e “Small high technology firms” (Lang, 1996)

e “Early stage technology-based firms” (Preece et al, 1998)

e “Small technology-based firms” (Forrest, 1990)

e “Young technology-based firms” (Yli-Renko et al, 2001)

For example in the first two designations that are “New technology-based firms” and
“New, technology-based firms” it is very ambiguous to assess to what these two
designations exactly refer. Indeed, while the former may relate both to a young firm as
well as to the “newness”/”innovativeness” of the technology of the firm the latter refers

mainly to a young firm.

Currently, these designations focus on different organisational variables such as age
(“New, technology-based firms”) size (“Small high technology firms”) and the
“quality” and “intensity” of their technological-base (“Small technology-based firms,
“New technology-based firms”).
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In fact, in terms of “quality” and “intensity” of the technological-base one stream of
research depicts NTBFs as firms at the boundaries of new technologies playing a critical
role in the exploitation of new technologies and the creation of new industries (Rizzoni,
1991). Indeed, they are considered as drivers of new technological paradigms at the
cutting edge of technology and being the first around the process of diffusion of new
technologies and leading to a creation of new markets and new industries. In contrast,
another stream of research encapsulates NTBFs as innovative firms operating in fast
growing industry sectors where technology is not often stabilised yet. Thus, they can
further take advantage on the evolution of technologies and the characteristics of market
demand. In this context, NTBFs may adapt the characteristics of the product/service to
the differentiated needs of different market niches. In addition, they may also specialise
in the commercialisation of new technologies (Senker, 1985) and in doing so their
strategies may be much closer to those pursued by the remaining population of high
technology SMEs rather than on NTBFs implicit strategies.

In sum, this stream of research may be less enthusiastic but more pragmatic as it sees
NTBFs as firms created in order to exploit a new idea or a new technological

application that may lead or not to an emerging industry.

Overall, research on NTBFs conducted over the last three decades suggests that
definitions and conclusions vary by author, research background and by the time frame
of the study. Nevertheless, through the analysis of the sample frame utilised in different
studies and by the main characteristics that they exhibit, it is possible to have a better
understanding of what a NTBF is about.

A NTBF is characterised by being technology intensive where the “intensity”/”quality”
of the technology can be analysed by the characteristics of its products. High technology
products are considered those, which incorporate a high amount of scientific and
technological inputs and/or based on a high rate of complex and changing technologies

and/or new technologies.

Secondly, NTBFs are characterised by the high level of the technological skills of both
the founder(s) and the group of qualified scientists and engineers. In addition, NTBFs

28



put R&D activities at the core of their activities. R&D includes not only in-house R&D
but also contract R&D and co-operative R&D established with other firms.

Thirdly, NTBFs refer also to firms created by an entrepreneur or group of entrepreneurs
emphasising aspects of independence and entrepreneurship in the way they are running
the business. In addition, the profile of the entrepreneur or group of entrepreneurs is
characterised often by being scientists or engineers coming from universities or large
technological firms. Thus, NTBFs are often based on spin-offs from universities or

medium and large technological firms.

Fourthly, they refer to firms which, can be identified as “high technology” or “new
technology” or even “emerging technology” in high technology sectors, in general or in
specific industries such as “information and communication technologies” (ICT),

electronics, laser technologies, biotechnologies, scientific instruments, etc.

Fifthly, they are firms often-established in particular geographical locations such as
around universities, innovation centres and science parks while constituting authentic

geographical clusters and established with the support of incubators.

Finally, they are often funded by the use of venture capital since they are seen as high

risk organisations.

2.2.5 Overall Characteristics of high technology SMEs

In spite of the heterogeneity of the high technology SME sector the literature
acknowledges that innovative activities of high technology SMEs tend to present similar
characteristics across different industry sectors (Hoffman et al, 1998). For example, they
tend to be more active in product innovation than in process innovation even though
high technology SMEs mainly generate incremental innovations (Hoffman et al, 1998).

In fact, for the great majority of high technology SMEs the focus is not to develop new

and emerging technologies per se as it is sometimes the case of NTBFs (see previous
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section 2.2.4); the focus is rather on the application of new technologies developed
elsewhere or to complement and adapt internally core technologies developed by large
firms. In this context, firms that may have limited in-house technological resources can
nevertheless survive if they are able to build, develop and maintain a network with other
firms in order to put and implement technologies externally obtained. Thus, it seems
important that high technology SMEs have the ability to find select and transfer
technologies from the outside (Hoffman et al, 1998).

Often high technology SMEs do not have production internally in order to avoid the
investment on expensive facilities and equipments as well as because those investment
expenditures are not critical for their business.

Under these circumstances, high technology SMEs are characterised by being research
intensive, definition that is in line with some authors (Storey and Tether, 1998), that
takes into consideration, implicitly, technology development, while avoiding the

controversial discussion of what constitutes or not high technology.

In sum, the high technology SME in this study is characterised by:

e Organisational size: It has up to 250 employees, according to the E.U. definition.

e Independent status: No more than 25% of the capital or voting rights held by one
or more enterprises which are not themselves SMEs (independence criteria used
in the E.U.).

e Organisational age: It has up to 30 years of age. The focus of the study is on
firms which can be situated in a continuum ranging from a young NTBF with
one year of age to a mature market led SME with up to 30 years of age.
Empirical evidence suggests that often NTBFs and high technology SMEs
compete in the same market segments targeting the same customer groups.

e R&D intensity: Currently conducts R&D activities and can be more or less
research intensive.

e Foundation and management style: created by an entrepreneur or group of
entrepreneurs emphasising aspects of independence and entrepreneurship in the

way they are running the business.
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e Product/service technology: Creates, develops and sells marketable

products/services with a high degree of technology content.

In this context, pure service firms (e.g. training and consultants), pure retailers and
distributors of high tech products/services and non-profit organisations are out of the

scope of this study (Hoffman et al, 1998).

2.3 Potential Strengths and Weaknesses of High Technology SMEs

This section identifies and examines strengths and weaknesses, which currently
characterise high technology SMEs, which may represent key resources to give a firm
superior competitiveness to act in domestic or foreign markets (Barney, 1991;

Wernerfelt, 1984).

2.3.1 Weaknesses of High Technology SMEs

2.3.1.1 Financial Shortages

Shortages of financial resources are considered an inhibiting factor to the growth and
development of SMEs. Thus, it may restrict SMEs to exploit market opportunities
(ENSR, 2002).

The access to finance is even more difficult in the case of SMEs operating in high
technology sectors, since innovation projects that they develop are characterised by
being high risk that is associated with uncertainty of the expected returns. Uncertainty in
technology development has a consequence, for high technology firms: the time period

between product/service developments until its launch in the market is often quite long.
Secondly, investors often have problems in assessing the “quality” of the investment,

since high technology sectors may be too complex for outsiders. Thus, the perceived

risk of such investments may be considered high or sometimes too high.
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Thirdly, high technology SMEs are also characterised by the importance given to
intangible assets in comparison to tangible assets. Intangible assets include ideas,
technical skills and expertise, which are more difficult to understand and valuate for
investors in comparison with firms, which base their activity on physical assets. Thus,
firms which own tangible assets such as land, buildings and equipments, which can be
offered as a security, are likely to find it easier to raise funds rather than firms in high

technology sectors whose assets are often mainly intangible.

Nonetheless, in high technology sectors it seems important to take into consideration
differences in terms of investments required, such is the case of the software sector
compared to the biotechnology sector. While the former only requires a well-equipped
PC infrastructure associated with a skilled labour force to develop high performing
products/services the latter requires the need to invest in very expensive analytical
equipments associated with a very skilled team of scientists and engineers. Thus,
biotechnology firms need to have a strong finance resource-base once they have costly
and long-term R&D projects. By contrast, the investment needed at start-up for certain

types of knowledge-base firms may be relatively small (Laranja, 1995).

Fourthly, sometimes the returns on the projects conducted by high technology SMEs
may not be protected against copy and imitation due to the opportunistic behaviour of
other firms. Therefore, protection is limited and consequently they may need to share

the earnings of a project with other firms while reducing their own profitability.

In sum, empirical evidence shows that access to finance is more difficult for firms,
which are small operating in high technology sectors and with strategies based on
intangible assets. In fact, once fixed assets of high technology SMEs are not significant
they are seen as risky and consequently they must pay a premium for cash or other
credit lines obtained from banks, suppliers or other firms.

In a macro-environment characterised by a slowdown or even recession of the world
economy, the downturn of the technology sectors associated with an unfavourable

business climate (e.g. events of 11™ September 2001) is assessed by investors, for
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example, as concerns high technology SMEs as risky and consequently they refrain to

lend cash or credit lines to firms, which they foresee as too risky.

Westhead et al (1995) study suggests that shortages of financial resources represent a
constraint to the growth and development of technology-based firms. Thus, the study
concludes that the more complex and/or risky the project is the more difficult to fund it
is. In addition, the access to new markets is considered to be especially high-risk and

consequently very often investors are reluctant to provide funding for those activities.

The importance of finance to high technology SMEs may also differ with the business
life cycle. In fact, for innovative firms, start-up and commercialisation phases might be

the most difficult stages of the life cycle to fund their activities (ENSR, 2002).

Last but not the least empirical evidence shows that banks are the main source of
finance to different types and sizes of small firms (Jarvis, 2000). In addition, small firms
are considered more risky than their large counterparts. Therefore, this tend to lead to
short-term rather than long-term lending by banks, which represent an additional
obstacle to small firms operating in high technology industries. Moreover, generally
banks do not have the qualified staff to assess, in a rigorous way, innovative investment
projects and their associated risks. In this context, due to specific issues addressing the
needs in financing high technology SMEs, venture capital and “business angels” may be
more appropriate forms in financing their activities (ENSR, 2002).

Venture capital is “finance provided to unlisted companies by specialist financial
institutions” (Jarvis, 2000 p: 347). Venture capitalists tend to be involved in high-risk
investments in different forms such as support to entrepreneurs, financing start-ups,
developing businesses in different phases of the life cycle. On the other hand, “business
angels” are considered source of informal finance from wealthy individuals with high
business and entrepreneurial experience who invest their own funds in start-ups, early
stage or expanding firms. In comparison to venture capitalists they have a high degree
of involvement in entrepreneurial matters and how to manage the business.

However, it is not advisable to put too high expectations in venture capital and

“business angels” in financing high technology SMEs. In fact, empirical evidence
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shows that venture capital, mainly in Europe, is only available to a limited number of
firms. In addition, the amount of capital needed by small high technology firms in
certain knowledge-based industries and especially in the start-up phase might be too
small to deserve the interest of a venture capital firm (ENSR, 2002).

As far as business angels are concerned empirical evidence shows that their contribution
to the finance of small firms is much greater than venture capital. Nonetheless, a survey,
in the U.K., of the ESRC (1996) discloses that business angels provided only 4% of
funds for the sample of firms included in the study. Thus, the overall contribution of

business angels to the finance of SMEs could be considered small.

2.3.1.2 Marketing Liabilities

The critical role of marketing to firm’s innovation and overall success is well
documented in the literature (Roberts, 1991; Laranja, 1995; Dutta et el, 1999).
However, small high technology firms lack the necessary marketing skills, at least in the

early stages of the new venture (Roberts, 1991; Laranja, 1995).

Entrepreneurs, in general, have predominantly a technical profile emphasising the
technological aspects of the business while neglecting marketing aspects. For example
the SAPPHO studies, conducted in the UK, during the seventies concluded that
successful high technology innovators have a better understanding of customer needs
emphasising extensive marketing efforts (Rothwell, 1972, Rothwell et al, 1974).

However, often high technology firms, at least in their early stages, are technology led
organisations while lacking the necessary resources to address customer needs in

specific market niches (Roberts, 1991).

Although high technology sectors are highly heterogeneous they are generally
characterised by market uncertainty, technology uncertainty and competitive volatility
(Allen, 2003). Market uncertainty refers to the difficulty in addressing customer needs,
by using a specific technology application. This situation is even exacerbated in the case

of new technologies that customers are not aware of unless they get the adequate
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knowledge. In addition, customers’ posture may be sceptical until they are assured that
the particular new technology will be a standard within the industry.

On the other hand, technology uncertainty refers to whether the new technology,
delivered by the high technology firm, meets or not customers’ expectations. Although
customers, generally business organisations, are expecting the new technology to make
their business more productive, the real situation is often the opposite since they need to
give training to employees and settling problems that may arise in the adoption of the
new technology. In addition, customers might be also concerned with the short life
cycle of technologies and simultaneously without knowing how soon the technology
recently developed will be considered obsolete and replaced by a newer technology in a
context of dramatic technological changes. This fact gives serious concerns to the return

that will be achieved on the investments conducted by high technology firms.

In sum, market needs are often latent and ill defined and customers’ behaviour is
volatile and unpredictable. Therefore, it is often quite difficult, for high technology
firms, to build a strong customer base. In a similar vein, competition is very harsh and
volatile and competitors, for a new technology, may be new comers to the industry.
These new competitors may develop innovations not based on current competitors’
approaches; instead new competitors may create value by making the technology more
desirable to customers (Allen, 2003). In this context, the challenge for entrepreneurs, in
high technology sectors, is to find unique market niches that take into consideration
market, technology and competitive uncertainties to the survival and growth of the high

technology firm (Allen, 2003).

Currently, the aim of high technology firms is to create, develop and deliver new
products/services and systems. In order to succeed they should address at least apparent
or latent customer needs. One of the main tasks of marketing, within the high
technology firm, is to predict and evaluate the wishes and the needs of its current,
potential and future customers. In this context, high technology firms must possess the
necessary marketing skills, which allow them into understanding current and future
customers needs and embodying these concepts and ideas into firm’s products/services

and systems.
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2.3.2 Potential Strengths of High Technology SMEs

2.3.2.1 Marketing Resources Development through Flexible Specialisation and
Targeting Specific Market Niches

Currently, the identification and selection of specific market segments is particularly
critical to the success of high technology SMEs. They can achieve competitive
advantage in targeting specific market niches even in industries dominated by large
MNEs (Smith and Fleck, 1987; Dodgson, 1991; Dodgson and Rothwell, 1991;
Robertson, 1991).

High technology firms may be highly specialised either in the scope of the activity and
in the stage in the production cycle. Thus, they may conduct business in niche markets,
supplying differentiated products/services in relation to their direct competitors.

Empirical investigation conducted by Monck et al (1988) gives evidence that although
small high technology firms operate in very competitive markets many of the firms
surveyed in the study consider that they were not competing in very crowded markets.
This may reflect that small high technology firms have identified a specific market
niche and oriented their offer to supply the needs of that niche. In this context, small
high technology firms can be very successful if they are able to exploit the “right”
market segments often characterised by their limited size, complexity and specificity. In

addition, this type of market segments may not be the focus of interest of large volume-

based firms.

In sum, high technology SMEs , when endowed with strong marketing resources often
achieve competitive advantage by being more flexible in addressing specific customer
needs of their target segments and by offering very differentiated and reliable products

and services.

Roberts (1991) study goes even further by suggesting that as high technology SMEs
expand and grow, most begin to address different market segments characterised by

different needs. This represents a challenge for high technology SMEs since they are
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more used to adjust to technical change rather than market change. In this situation,
some of its observed competitive advantage may change from technological innovation
towards customer-orientation or more precisely customer-service (Warren and
Hutchison, 2000). These authors suggest customer-service to be critically important on
the successful acceptance of a firm’s new product on the market.

Indeed, nowadays customers have a wide range of available products to choose and

therefore becoming more interested in issues such as service.

In short, high technology SMEs market and sell their products to other firms (Smith and
Fleck, 1987). Their business models call for operating in market niches where there is
no strong competition, supported by a specific technology and characterised by highly

specialised and differentiated products.

2.3.2.2 The Management Philosophy of High Technology SMEs: Leveraging

Technological and Marketing Resources

Research on small high technology firms suggests that over the years as the business
grows its organisational structure needs also to grow and adapt, taken into consideration
firm and environmental changes (Berry, 1996; Shanklin and Ryans, 1984). Often few
years after foundation high technology firms need to evolve from technology led to
market oriented organisations. Thus, strengthening intra-organisational links between
R&D efforts and marketing and sales activities seems critical to the small high
technology firm success. In this context, high technology firms must shift the focus
from inward orientation, emphasising inventiveness alone, to outward orientation
addressing customer needs in specific target segments (Roberts, 1991). In this situation,
a change of management practices seems necessary while emphasising a marketing
orientation approach if the firm wants to survive and to prosper, in short and medium

term (Berry, 1996; Maidique and Hayes, 1984).

For example, Frauenfelder and Meier’s (1998) study, quoted in ENSR (2002) about an

analysis of young Swiss technology-based firms, classified firms within a sample in
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different clusters ranging from “customer-oriented niche providers” till “pure
technology specialists”. The study gives evidence that the first group operating in
relatively stable markets addressing customer needs in their target segments was
considered the most successful group. In contrast, “pure technology specialists”
characterised by careless market segmentation, lack of customer focus and weak
marketing resources was considered the least successful group even though they had a

very strong technology focus.

In terms of management practices one typology used to classify high technology firms
is the one proposed by Shanklin and Ryans (1984). They identify high technology firms
as either “market-driven” or “innovation-driven” organisations.

In market-driven high technology firms R&D mission is to create innovations, which
achieve specific market objectives through the use of traditional marketing research
tools. By contrast, in innovation-driven high technology firms do not take, at least
initially, customer needs into consideration in their R&D programs. Only when the
R&D program is finished or almost finished “innovation-driven” organisations think on
the best ways to commercialise their innovations. In addition, they do not rely on

marketing research studies and techniques to sell their products/ services on the market.

A high technology SME cannot rely on exploiting alone its technological expertise if
they want to achieve success, in medium and long-term (Berry, 1996). On the contrary,
as the company evolves and eventually grows while addressing the needs of its niche
markets in a context of increasing levels of competition. In this situation, the high
technology SME may be better off adopting a market-oriented philosophy incorporating
technical and marketing elements in the long-term strategy, explicitly or implicitly,

formulated for the firm (Roberts, 1991).

However, in real life there is no black or white situation for firms, which are either
“market-driven” or “innovation-driven”. In fact, a third group of high technology firms
can be considered, which act as market led organisations, while emphasising their

technological expertise in terms of gaining competitive advantage.
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Berry’s (1996) study points out that successful high technology small firms overtime
evolve and grow from an initial starting point, based on a distinctive internal
technological-base underpinning the business, at least in early stages, towards outward
market-driven organisations as technologies become mature, associated with an
increasing need to find new markets and in order to get the returns from R&D
investments. Therefore, technology push strategies might be more adequate when
technologies are new to the market (Perrino and Tipping, 1989). By contrast, when
technologies become mature, associated with an increasing competition within the
industry marketing-pull strategies may be more suitable if the firm wants to succeed. In
addition, the identification of marketing opportunities to guide the overall R&D efforts

may be also critical.

In sum, in early stages high technology small firms concentrate on innovativeness and
technological competences focusing on R&D activities. Thus, technological aspects
drive the overall business. Over time as firm evolves and eventually grows and current
technologies become mature there may be a shift on R&D focus from radical and new
technologies towards incremental innovations eventually to adapt and update firm’s

current product line (Berry, 1996).

2.3.2.3 The Entrepreneurial Orientation of High Technology Firms

As defined earlier, in section 2.3.2, a high technology firm is mainly characterised by
the creation and development of a product/service or a technological process through
the deployment of technological knowledge obtained by wusing research and
development (R&D) activities. Thus, innovation is critical, for high technology firms, in
launching new products/services or technological processes in new or existent markets.
In fact, Schumpeter (1934, 1942) was the first to emphasise the creation of wealth in
societies when current markets were disrupted by the introduction of new products,
services or technological processes, which have impact on economic growth,
development and well-being. In addition, Schumpeter (1942) considered the role of

innovation as part of the entrepreneurial process in a context of an economic system of
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“creative destruction”, evolving overtime. These entrepreneurial processes are the basis
of the firm strategy—making decisions (Lumpkin and Dess, 1996) and might reflect,
firm’s organisational patterns, methods and management styles in acting
entrepreneurially (Stevenson and Jarrillo’s, 1990). These attitudes and behaviour are
also termed as firm’s entrepreneurial orientation (Lumpkin and Dess, 1996). In this
context, an entrepreneurial firm is one that “engages in product market innovation,
undertakes somewhat risky ventures, and is the first to come up with proactive
innovations, beating competitors to the punch” (Miller, 1983: 771). Consequently,
Miller’s (1983) study considered innovativeness, risk-taking and proactiveness as
dimensions characterising and testing the concept of entrepreneurship. More recently
other researchers have adopted Miller’s (1983) original conceptualisation (e.g. Covin
and Slevin, 1989, Naman and Slevin, 1993).

For example, Covin and Slevin’s (1989) study, investigated performance issues of
entrepreneurial firms in hostile and benign environments. In their study
“entrepreneurial strategic posture”, a similar concept of entreprencurial orientation,
was measured using a scale, which ranked firms as entrepreneurial if they were

innovative, risk-taking and proactive.

In sum, firms characterised by entrepreneurial orientation are innovative that is they
emphasise product-market or technological innovation. In addition, they pursue high-
risk projects with chances of very high returns where bold wide-ranging acts are
common practice. Furthermore, entrepreneurial firms often try to go ahead of
competitors in product novelty or speed of innovation. In order to reflect this strategic
posture they stress technological leadership and research and development activities
(Khandwalla, 1977).These are typically the attitudes and behaviour of high technology
firms. Thus, high technology firms are characterised by being entrepreneurial
organisations.

Although, entrepreneurship so far, in this study, is presented at firm level, traditional
entrepreneurship models and theories currently focus on the characteristics and profile
of the entrepreneur.

Currently, entrepreneur’s skills can be measured by firm’s performance even though

firm’s performance is dependent on organisational and individual attitudes and
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behaviour (Kuznetsov, McDonald and Kuznetsova, 2000). In fact, individual behaviour,
by the entrepreneur, might affect organisation actions. Thus, the organisation may be

considered an extension of the entrepreneur.

Finally, entrepreneurial firms are those in which the entrepreneur/ chief executive has a
management style characterised by being innovative, proactive with a high propensity
for assuming high-risks in the way he/she manages the business. In addition, this
entrepreneurial orientation posture may be particularly appropriate for small firms
acting in very dynamic and unpredictable market environments as it’s the case of high
technological firms (Covin and Slevin, 1989). Moreover, it is reasonable to expect,
successful firms in hostile market environments to orient their competitive efforts to

obtain or maintain competitive advantage (Covin and Slevin, 1989).

2.3.2.4 The Technical Entrepreneur

The entrepreneur can be considered an extension of the firm and simultaneously it’s
most valuable resource (Bruderl and Preisendorfer, 2000; Bruderl et al, 1992; Cooper
and Bruno, 1977). The role of the entrepreneur is key in the case of small firms since
he/she is simultanecously in charge of creating and developing the vision, mission,

business strategy and leadership for the firm.

Entrepreneurs can have different backgrounds such as scientific, technical, academic or
industrial. Nonetheless, the technical entrepreneur has very often a background in
science and engineering disciplines (Knight, 1986). Furthermore, management
disciplines are very often areas of weakness for technical entreprencurs. Therefore,
technical entrepreneurs tend to overemphasise the technological component of their

business while neglecting other key strategic areas (Segal, Quince and Partners, 1985).
Overall the entrepreneur must have a sense of achievement and leadership, high skills

and resources and possess a network of personal contacts (Kuznetsov, McDonald and

Kuznetsova, 2000). These networks of contacts may represent the firm’s initial
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customer base (Smith and Fleck, 1987). Indeed, for example in high technology sectors,
where is critical to develop and market new technologies, the entrepreneur should have
a high level of technical expertise in order to take full advantage of the potential of the
technology that the firm deploys in the manufacture of its products/ services (Oakey,
1995, 2003). In this context, the competitiveness of high technology firms is often based

on the technical knowledge and expertise of the entrepreneur.

Despite the key importance of the technical entrepreneur with his/her creativity,
innovative ideas and technological expertise, mainly after inception of the new venture,
these technical skills alone, will not be enough to develop the business, in the medium
and long-term. Thus, a diversified senior management team with complementary skills
and resources will be a success factor to move a firm forward from a technology-based

start up to a market led high technology SME (Cooper, 1973; Smith and Fleck, 1987).

Another key characteristic of the technical entrepreneur is a high level of education
(Hofmann et al, 1998, Storey and Thether, 1998; Cooper, 2000). In addition, after
finishing studies very often most entrepreneurs start working for other organisations
before establishing their own business.

Empirical studies suggest that as much as just over 80% of founders set up their own
business in similar market segments and/or deploying similar technologies (Cooper and
Bruno, 1977; Roberts, 1991; Cooper, 1998). In spite of the risk associated with the
business venture, the knowledge and experience of the industry sector by the
entrepreneur coupled with his/her skills and expertise may allow the reduction of

uncertainty of the high technology firm.

The literature generally acknowledges that the skills and expertise of the entrepreneur
are the result of a process obtained over time through personal experience before and
after inception of the new venture. Indeed, founders have a propensity to start ventures
in technologies, markets and geographical areas in which they have experiential
knowledge (Vesper, 1980). Thus, experience is viewed as a stock and therefore the
focus is on identifying all the components of the individual experience that may

influence venture performance (Reuber and Fischer, 1999). This influence can be
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obtained through the development of experiential expertise. Founders experience can be
analysed by the duration or by the diversity of the experience. While the former relates,
for example, to work and industry experiences, the latter emphasises aspects such as
experience of the entrepreneur/ CEO/members of the management team in different
functional areas, industries or organisations (MNEs, large firms, SMEs, small

businesses).

Reuber and Fischer’s (1997) study suggests that small firms with a more international
experienced management team achieve a higher and earlier degree of
internationalisation compared to those firms, which have a less experienced one.
Similarly, Schoonhoven et al (1990) conclude that previous experience in a start up as
well as in a same industry enhance entrepreneur skills and expertise, which in turn will
have a positive effect on performance. These conclusions were also reported in other

studies (Cooper and Bruno, 1977; Jones- Evans, 1996).

2.4 The Market Environment of High Technology SMEs

2.4.1 Introduction

Some authors argue that internal factors are more important determinants of innovation
than external factors (Hoffman et al, 1998). However, many high technology SMEs
establish a great variety of external linkages with other organisations for different
purposes. These organisations can be other firms, universities, banks, venture
capitalists, and research institutions and may represent important sources to high
technology SMEs to get access to finance, technology, and new markets meaning to

overcome some liabilities, highlighted in the previous section (section 2.3).

In fact, an innovation however often based on the creation of knowledge, within the
high technology SME, receives the contribution of a multitude of actors outside the
firm. Thus, firm’s innovation success depends, to a great extent, on its access and
acquisition to different types of knowledge held by external organisations. Nonetheless,

the management of those external linkages is not straightforward and is obtained at a
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cost requiring considerable technical and management efforts and resources of the high

technology SME (Hoffman et al, 1998).

2.4.2 The Importance of External Linkages

External linkages allow high technology SMEs to get access to knowledge and
complementary resources possessed by other organisations in the same or related
industries. The increasing complexity of technological products and systems and the
huge amounts of investments required in innovation projects calls for cooperation
between firms. This, allows companies to reduce investments while sharing risks. In
addition, SMEs are characterised by several behavioural advantages, in comparison to

large firms, throughout the innovation process.

SMEs are flexible organisations with open management style, enjoying good intra-firm
communication and responding quickly and efficiently to changes on the market
(Rothwell and Dodgson, 1991). On the other hand, SMEs are not very keen on
assuming substantial risks in relation to a portfolio of new products as well as in
funding long-term R&D projects (Rothwell and Dodgson, 1991).Furthermore, often
SMEs have difficulties in establishing the adequate external linkages with different
sources of scientific knowledge and technological expertise. This network of contacts
could be seen as very important, for high technology SMEs, in terms of technological
knowledge accumulation since in-house technological resources are complemented with
external know-how. Moreover, Rothwell and Dodgson (1991) make the distinction
between “significant” innovators and “incremental” innovators concluding that
empirical data suggest that those firms creating significant innovations present more

external linkages than incremental innovators.

In sum, cooperation with other organisations allows innovative SMEs to complement
their in-house R&D efforts (Rothwell and Dodgson, 1991).

In this context, high technology SMEs may establish specific networks for different
purposes. In fact, in a PriceWatterhouse Coopers (2001) study of 351 high technology
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SMEs, 75% of the respondents answered that they had established different kinds of
alliances with partners in order to spread R&D costs, increasing their internal

capability-base and entering in new markets.

Broadly speaking, empirical evidence suggests that customers and suppliers are the
most common partners of high technology SMEs (ENSR, 2002). However, different
kinds of collaboration may happen in different markets and in different value chain

activities (Jones, 1999).

2.4.3 External Linkages with Large Firms

A special focus of attention can be given to large and small firms once both can make
substantial contributions to industrial technological innovation, at country level.

These contributions vary from sector to sector and can change over the life cycle of
technologies and industries. In this context, Smith and Fleck (1987) emphasise the
importance of linkages between small high technology firms and large enterprises
irrespective of them being customers, suppliers, distributors or even potential

competitors.

In a similar vein, Olleros and MacDonald (1988) argue that alliances between small and
large firms allow large firms to exploit new technologies in new industries while
minimising internal organisation diversification and financial exposure. Similarly,
Hlavaceck, Dorey and Biondo (1977) argue that there is often a feasible strategy in the
case of a new product joint development and its commercialisation where the high
technology SME provides the technical expertise while the large company makes
available its marketing and sales resources. This is often the case in the biotech industry
where the small firm is responsible for the overall process of research and development
using its technical expertise while the pharmaceutical company with its strong market

and financial resource-base will be responsible for further marketing and sales activities.
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In sum, a challenge to high technology SMEs is on how they can access and integrate
knowledge provided by other organisations allowing them to overcome resources
deficiencies. This type of practices will enable high technology SMEs to reduce
problems associated with high costs and risks. Furthermore, activities previously owned
by a single firm such as R&D and production are currently shared between different
firms specialising in different value chain activities. In this context, the high technology
SME is ready to sacrifice autonomy in the process of creation and diffusion of
technology with other organisations, because sharing control with them may be the best

option in order to retain the possible control of its overall business (Dodgson, 1991).

Nonetheless, as Garnsey and Wilkinson (1994) pointed out, small firms should avoid to
be locked into complex and exclusive joint ventures with other firms such as
manufacturers or even customers. This may be cause of diseconomies of scope in the
development of new technologies, because they may be too narrowing focused on the

needs of a particular firm or customer, while neglecting the overall market.

Broadly speaking, linkages with large firms may be essential for small firms in order to
provide the access to different types of resources and knowledge but, on the other hand,

may create dependencies, which could jeopardise their long-term prospects.

There are two opposite views on how to position small high technology firms in relation
to their environment (Autio, 1997). The traditional approach analyses high technology
firms in a framework of broadly stable and well-defined markets and industries. Thus,
small high technology firms are positioned to serve these markets in cooperation and/or
competition with other firms depending on the circumstances. The pattern of
cooperation vs. competition is dictated by the explicit or implicit strategy of the high
technology firm.

On the other hand, the alternative approach, applicable mainly to the population of
NTBFs, put in first place their technological-base. In fact, the main purpose of
technology-based firms is to take advantage of their technological-base and
consequently this perspective is internal oriented, to the fulfilment of their objectives.

Furthermore, the market is not seen as a market as such, rather as a set of potential
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customers and partners from a broad range of industries (Autio, 1997). In this context,
technology-based firms develop their activities through close relationships with their
customer-base through customer specialisation in order to avoid competition from
different types of firms. In addition, contrary to current perceptions NTBFs may not be
growth oriented, but the market-niches where they are active are so small that

economies of scale and scope are often not applicable.

2.4.4 The Role of Universities and Research Institutions

Universities and Research Institutions represent an enormous source of knowledge for
high technology SMEs. However, empirical studies suggest that external linkages
between high technology, mainly small firms, and universities are quite limited.

For example, only 10% of innovative firms within the E.U. had cooperative agreements
with universities and public research institutions in 1996 (ENSR, 2002). Therefore,
small high technology firms are not conscious about the potential benefits that
universities can bring to them. In addition, universities/research institutes and firms
have different organisational cultures and objectives. In fact while the former emphasise
research oriented towards academic aims the latter stresses practical research associated

with business profitability.

Finally, in so that high technology SMEs become attractive partners to universities they
should have some resources such as scientific personnel, availability of funds and
technical equipments, especially in some industry sectors (e.g. biotechnology).

However, often small firms lack these types of resources making cooperation with

universities/ research institutes even more difficult.

Overall, empirical evidence shows that for an effective and efficient cooperation with
universities two prerequisites are important; they are physical proximity and personal
relationships. In fact, physical proximity means that firms located in science parks are

better able to take advantage of universities and research institutions. In addition,
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personal relationships are also key to the development and implementation of common

projects.

2.4.5 The Incubator and the Pre-State of High Technology SMEs

High technology SMEs tend to exploit technology and/or markets similar to the firm
where the entrepreneur worked before founding his/her own business. Currently, this
organisation is referred as the incubator. In addition, it is widely recognised as an
important factor in the formation and nature of the small high technology firm (Cooper,
1973; Dodgson and Rothwell, 1990). Moreover, the incubator can be a firm, a non-
profit research laboratory or an academic institution. In this context, it is not surprising
that often entrepreneurs while launching new ventures target similar market segments
using the same technologies as the incubator organisation.

The influence of the incubator may go far beyond the initial phase and the nature of the
new, technology-based organisation and may have a significant influence in its

evolution, in short and medium term (Fontes and Coombs, 1995).

Often high technology SMEs not only exploit technologies or markets similar to those
where the incubator conducts business activities but also the new venture may also be

active on the transfer of technology from the incubator.

2.5 Summary

Chapter 2 has reviewed the literature in relation to the main characteristics of high
technology SMEs. In this context, it has examined the three objectives presented in the
introduction of this chapter through the definition, identification and isolation of key
characteristics of high technology SMEs, which are critical for the empirical part of this
study. Furthermore, this chapter has identified some of their key strengths and
weaknesses. This will be further developed in Chapter 3 in order to isolate those

potential strengths and liabilities, which may give the high technology SME competitive
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advantage vi-a-vis their competitors and therefore it, can be an important determinant of

the firm’s international performance.

This chapter has considered the population of high technology SMEs as including two
main groups of firms. One group includes new technology-based firms, a group, which
refers mainly to small firms, which conduct business activities in industry sectors,
characterised by new and emerging technologies. On the other hand, the other group
includes a much wider population of firms encapsulating all the remaining small and

medium-sized enterprises operating in high technology industry sectors.

Although no accepted definition in the academic or economic areas of what constitutes
a high technology SME exists, key organisational characteristics are: size, age, and

technological-base and R&D intensiveness.

Potential weaknesses of high technology SMEs may include shortages of financial,
marketing and management resources.

On the other hand, potential strengths can be considered the external linkages with other
organisations (e.g. customers, business partners) and their flexible specialisation and
market niche orientation. In fact, the identification and selection of specific market
segments is particularly critical to the success of high technology SMEs. They can
achieve competitive advantage vis-a-vis their competitors in targeting specific market
niches even in industries dominated by large MNEs. Thus, they may conduct business
in niche markets, supplying differentiated products/services in relation to their direct

competitors.

The management philosophy of high technology SMEs is also important to emphasise
the leveraging of technological and marketing resources as well as firm’s
entrepreneurial orientation. The former stresses that the high technology SME might be
better off adopting a market-oriented philosophy incorporating technical and marketing
elements in the long-term strategy, explicitly or implicitly, formulated for the firm
(Roberts, 1991) while the latter characterises entrepreneurial firms by being innovative,

that 1s, they emphasise product-market or technological innovation. In addition, they
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pursue high-risk projects with chances of very high returns where bold wide-ranging
acts are common practice. Furthermore, entrepreneurial firms often try to go ahead of
competitors in product novelty or speed of innovation (Miller, 1983).

Nonetheless, the key element in the management philosophy of a high technology SME
is the technical entrepreneur/ management team with its background and expertise. In
fact, the accumulated human capital of the entrepreneur with his/her high level of
education, working and industry experiences associated with the capabilities (e.g.
finance, marketing and technological-base) developed overtime by the high technology
SME may emerge as potential key characteristics and determinants of future firm

performance.

Some authors argue the importance of internal factors for innovation. However, many
high technology SMEs establish a great variety of external linkages with other
organisations for different purposes. These organisations can be other firms,
universities, banks, venture capitalists, and research institutions and may represent
important sources to high technology SMEs to get access to finance, technology, and

new markets.

The following chapter by applying the Resource-Based View of the Firm (RBV)
examines some of those strengths and weaknesses, put forward in section 2.3, of this
chapter, which may be understood as key resources of high technology SMEs

explaining why, in the same industry, some firms consistently outperform others.
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Chapter 3: Resources and Capabilities of High Technology SMEs

3.1 Introduction

Chapter 2 has reviewed the literature on SMEs and high technology SMEs. Chapter 2
has also described main characteristics of high technology SMEs by identifying current
strengths and weaknesses. This approach has prepared the ground to the current chapter
where by applying the Resource-Based View of the Firm (RBV) it examines some of
those strengths and weaknesses, which may be identified as key resources of high
technology SMEs explaining why, in the same industry, some firms consistently
outperform others.

Resources represent, basically, firm’s attributes both tangible (e.g.financial) and
intangible (e.g. marketing, technological, and organisational and individual) that firms
use to develop and implement their strategies. In fact, those attributes of a firm that
enable it to effectively and efficiently deploy resources and transform them into
products and services which fulfil the needs of end customers are currently called

capabilities (Amit and Schoemaker, 1993; Grant, 1991).

Nevertheless, since this study is based on perceptions, opinions and attitudes of CEOs
of high technology SMEs (see chapters 6 and 7) regarding mainly to intangible assets
that firms use to develop and implement their strategies, therefore throughout this

research the term resources will be used instead of capabilities.

After these quick remarks this chapter is organised as follows: Section 3.2 emphasises
the importance in recent years of the RBV by different streams of research in
economics, industrial organisation, and organisation science as well as in some areas of
management. In addition, section 3.2 also presents both the descriptive and prescriptive
values of the RBV while discussing if the RBV is already a theory of the firm in
strategic management.

Section 3.3 describes different classifications of resources and their main characteristics
according to the different perspectives provided by different authors. Furthermore,

section 3.3 adopts Miller and Shamsie (1996) categorisation of resources to emphasise
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the role of both property and knowledge-based resources, which may be relevant to the
high technology SME performance, as presented later in section 3.6.

Section 3.4 positions the “broad” (Barney, 2001) or “modern” (Rugman and Verbeke,
2002) RBV in relation to Industrial Economics, Neoclassical Theory and Evolutionary
Economics.

In fact, the literature on strategic management acknowledges some commonalities as
well as some differences between the “broad” RBV and those three streams of research.
In this context, section 3.5 examines those three streams of research and presents the
main theoretical principles of the RBV which underpin this study.

Section 3.6 can be considered the main part of this chapter since based on Miller and
Shamsie (1996) characterisation of property and knowledge-based resources it proposes
a set of resources, both at firm and individual levels, which may give the high
technology SME superior international performance. All these constructs will be
operationalised in the Methodology chapter (chapter 6).

Finally, the chapter concludes with section 3.7 where summary and main conclusions

will be presented.

In sum, the objectives of this chapter are threefold:

The first objective is to present the descriptive and prescriptive perspectives of the RBV
as well as to describe and review different classifications of resources proposed by
different authors throughout the literature, using the RBV. After conducting those tasks
this study adopts Miller and Shamsie (1996) typology of resources in order to identify
and distinguish property and knowledge-based resources specific to high technology
SMEs. In addition, in each category, two different types of resources are proposed being

discrete and systemic resources.

The second objective is to review and analyse the “broad” RBV relative to industrial
organisation economics (Porter, 1980), neoclassical microeconomics (Ricardo, 1817)
and evolutionary economics (Nelson and Winter, 1982). This study is positioned within

the “broader” RBV (Barney, 2001), which encompasses some commonalities as well as
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some differences relative to those three perspectives. Thus, the main philosophical

principles that underpin the foundations of this study will be presented.

The third and foremost objective using Miller and Shamsie (1996) typology this chapter
identifies and isolates key resources of high technology SMEs, at firm and individual
levels, that may be source of competitive advantage and consequently may be important

determinants of firm’s international performance.

3.2 The Resource-Based View of the Firm

Emerged in the mid eighties the Resource-Based View (RBV), largely due to the
seminal articles of Wernerfelt (1984) and Rumelt (1984), has been receiving since the
nineties a growing attention not only from strategic management but also from other
strands of research in economics, industrial organisation, organisation science as well as
in some specific areas of management such as finance, marketing and international

business (Peng, 2001; Rugman and Verbeke, 2002).

Currently, the approach of the RBV is to analyse the firm itself, its competition and its
objectives from the perspective of its resource endowments, deployments, while
developing and building, over time, new ones (Amit and Schoemaker, 1993; Barney,
1991; Conner, 1991). In fact, since the RBV emphasis is on firm-level factors of
company performance it represents a fundamental advantage in relation to industry-
level determinants tipically used, for example, in industrial organisation economics,
which often are vague and ill defined (Barney, 2001; Makhija, 2003). In this context,
the RBV is simple and easy to understand and conclusions are very straightforward
(Peng, 2001). In addition, as it is the case of this study, once it brings together different
streams of research it may be particular suitable to use together with other theoretical

often complementary perspectives in the same studies (Peng and York, 2001).
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Nevertheless, the RBV has been critisised due to difficulties to conduct empirical work
(Godfrey and Hill, 1995), while lacking operationalisation (Miller and Shamsie, 1996)
maturity and being tautological (Priem and Butler, 2001a). Moreover, the precise
definitions of some key concepts such as resources, capabilities and dynamic
capabilities, competences and core competences have not reached a concensus among

researchers or still remain far from clear (Rugman and Verbeke, 2002).

In fact, while some authors emphasise its paradigm status (Conner, 1991; Foss, 1997;
Mahoney and Pandian, 1992; Sharma and Erramili, 2004) other authors argue about its
lack of contribution both to theory building in strategic management and explanatory
power (Porter, 1991; Priem and Butler, 2001a). For the former stream of research
contributions, over the years, lay on the characteristics of firm’s resources that can
contribute to its sustainable competitive advantage that is firm’s ability to maintain
sustainable above normal returns (i.e. rents) relative to competitors (Dierikx and Cool,

1989; Peteraf, 1993).

In this context, it seems completely wrong to link Edith Penrose (1959) seminal work
with the theoretical developments, over the years, of the resource-based perspective;
since she never suggests the use of resources as a tool to obtain rents (Rugman and
Verbeke, 2002). On the contrary, Penrose main contributions lay on the following:
firstly that the firm may be able to be seen as a set of fungible resources and, secondly,
suggesting an optimal pattern for firm’s expansion by using, in a balanced way and in a
particular sequence internal and external resources, and thirdly, pointing out to the
limits to firm’s growth due to managerial constraints, and the importance of behavioural

and learning elements in the firm’s growth processes (Rugman and Verbeke, 2002).

By contrast, for the latter stream of research, the RBV does not represent a new theory
of the firm since critical aspects are not addressed such as why the firm exists instead of
alternative systems for organising economic activities as well as what determines the

scope of the firm (Coase, 1937; Seth and Thomas, 1994).

In addition, some authors also argue that it is the market environment, through the

analysis of opportunities and threats that determines the value of a specific resource for
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a firm obtaining competitive advantage over its competitors (Priem and Butler, 2001a).
In this context, as the market environment changes, some previous valuable resources
may erode and become obsolete. Therefore, critics of the RBV argue that the resource
value is assessed from a source exogenous to the RBV (Priem and Butler, 2001a).
However, this line of reasoning seems not to hold since the firm may adjust its
resource/capability-base ahead of the changes of the market environment in order to

maintain sustainable competitive advantage (Bernardino and Jones, 2003).

Last but not the least, although object of some criticisms (Priem and Butler, 2001a) this
study agrees on the operational validity of the RBV that is “the ability of the practioner
to implement the action implications of a theory by manipulating its causal or
independent variables” (Thomas and Tymon, 1982: p 348). In fact, this is what this
study is mainly about and that will be developed in this chapter and throughout this
thesis; to propose a bundle of resources, specific to high technology SMEs, which can

contribute to increase their performance in foreign markets.

In this context, it is expected that the RBV have both descriptive and predictive value
not only for practitioners but also for academics and public policy. In fact, from a
descriptive perspective the RBV considers a firm as a bundle of linked and idiosyncratic
resources, which generate over time specific new resource combinations, while
reinforcing the heterogeneity among firms (Barney, 1991).Therefore, each firm is
unique and its uniqueness is based on the resources it possesses, the way they are
deployed and combined to build up new resources and capabilities. Moreover, firm’s
uniqueness is long lasting since resources are imperfectly mobile and tradable, that is,

they cannot bought or sold in factor markets (Barney, 1991).

On the other hand, from a prescriptive approach the RBV emphasises firm’s generation
and investment in resources, to the extent that they are firm-specific, that is imperfectly
mobile, valuable to customers, imperfectly substitutable and difficult to imitate (Barney,
1991). Under these circumstances, a set of superior resources is not equally available to
all firms. Therefore firms, possessing higher endowments of those specific resources in
relation to their competitors would expect to achieve above normal returns. This is,

indeed, one of the main aims of the RBV.
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In sum, since firms within an indutry can be characterised by their differences in terms
of resources; this would lead to differences in terms of performance, which can be

sustained overtime (Mahoney and Pandian, 1992).

In short, firm’s unique resources represent the “isolating mechanisms”, which may give
the specific firm sustained competitive advantage in relation to their competitors
(Rumelt, 1984). In addition these “isolating mechanisms” can be considered similar to
entry barriers at industry level and mobility barriers at the industry group level

(Mahoney and Pandian, 1992).

In more practical terms the RBV can be used to analyse the relative strengths and
weaknesses of firms and thereby being complementary to industrial organisation
(Porter, 1980), in which the focus is on the external analysis that are on opportunities
and threats with little or no reference on the specific firm’s resources to deal, in a
suitable way, with the challenges of the market environment (Wernerfelt, 1984; Barney,

1995).

After presenting in the following section (section 3.3) some broad categorisation of
resources, this study will contrast, in section 3.4, the RBV with the following theoretical
frameworks: industrial organisation economics (Porter, 1980), neoclassical
microeconomics (Ricardo, 1817) and evolutionary economics (Nelson and Winter,

1982).

3.3 The Resource-Based View: Nature and Categorisation of Resources

Developed as already pointed out from Strategic Management, the RBV was originally
conceptualised in the mid eighties by Wernerfelt (1984) and Rumelt (1984).

Unlike Industrial Organisation Economics (Porter, 1980) the RBV shifts the focus from

the environment in which firms compete, to the resources and capabilities that they have

developed over time, in that environment conditions. In this situation, firms possess a
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bundle of specific resources that have a great influence on their objectives and strategies
(Amit and Shoemaker, 1993; Barney, 1991). In addition, these resources may be source
of firm’s competitive advantage and creation of economic rents. Economic rents are
considered the above normal returns that firms get from the implementation of their
strategies (Barney, 1991). On the other hand, competitive advantage refers to a firm,
which pursues a strategy not implemented by any other of its current and potential
competitors (Barney, 1991). Furthermore, the competitive advantage is considered
sustained when competitors are unable to replicate firm’s current strategy. For firms
within an industry these resources may be heterogeneously distributed and those

differences may be lasting for long periods of time (Barney, 1991).

In short, the RBV posits that a firm, within an industry, possess different strategic
resources which may have a strong influence in its competitiveness and consequently in

its performance.

Firm resources, in general, include all tangible and intangible assets, organizational
processes, firm attributes, knowledge, etc controlled by the firm which enable the firm
to create develop and implement its strategy and improve its efficiency (Daft, 1983) or
in a broader sense “anything that might be thought of as a strength or weakness of a
given firm” and so could be defined as those “tangible and intangible assets, which are
tied semi permanently to the firm” (Wernerfelt, 1984: 172). Therefore, firms have been
described as a bundle of heterogeneous resources (Barney, 1991; Grant, 1991). Indeed
the literature in economics attempts to present different resource categorisation
typologies. For example, Barney (1991) suggests that resources could be classified in
physical, human and capital categories. Grant (1991) added to these categories financial,
technological, and organisational resources. However, these categorisations do not have
a direct relationship with Barney’s (1991) criteria to define resources, which have the
potential for giving the firm competitive advantage. In fact, according to this author
those kind of resources should be characterised by the following features: 1) Valuable,
that is they must exploit market opportunities or render market threats ineffective; 2)
Scarce, among current and potential competitors; 3) Non substitutable for other

resources, and 4) Imperfectly imitable, that is, competitors do not possess them neither
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can they obtain these resources, (Barney, 1991; Dierickx and Cool, 1989; Peteraf,
1993).

However, all these broad categorisations of resources are not very useful in identifying
those resources, which are valuable, scarce, imperfectly tradable non substitutable and
non imitable (Miller and Shamsie, 1996). In fact, only seldom are resources defined in
operational terms in order to measure their impact on performance (Miller and Shamsie,
1996). These authors suggest that inimitability may have a strong impact on
performance. In this context, following Miller and Shamsie (1996) this study
distinguishes property and knowledge-based resources. The former refers to those
resources, which are protected by property rights such as physical assets, contracts or
patents while the latter are only protected by knowledge-based barriers that competitors
do not know, at least early enough, how to imitate firm’s skills, processes and
capabilities. In addition, Miller and Shamsie (1996) investigation also considers for both
property and knowledge-based resources, as having two different types of resources, in
each category, that are discrete and systemic resources. Discrete resources refer to those
resources, which have value independent of their organisational contexts. On the other
hand, systemic resources are only valuable as part of a network or system (Miller and

Shamsie, 1996).

In sum, property-based resources are related to the ownership and control of a specific
and well-defined asset (Barney, 1991). The firm may or may not get above normal
returns for its deployment until the market erodes the value of the asset. Furthermore, it
is understood that the specific asset is not available to competitors at least in the same

favourable terms (Miller and Shamsie, 1996).

By contrast, knowledge-based resources are protected from imitation not by property
rights rather by knowledge barriers. They include specific skills and resources, which
sometimes are difficult to recognise. Knowledge-based resources make it possible for
organisations to succeed not by the ownership or control of unique market physical
assets rather by giving firms the skills and capabilities to adapt their products and
services to the needs of specific market niches, even in very unpredictable and uncertain

environments. Since those resources sometimes are embodied in tacit knowledge, that
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is, knowledge ill codified often competitors do not have reasonable explanations for the
success of certain firms. In addition, although knowledge barriers do not guarantee the
firm strong protection against the threats posed by competitors; imitating firm’s skills
takes time. Meanwhile, a firm may have the possibility to develop its skills further,
maintaining different options in their use (Lado and Wilson, 1994).

For property-based resources their value may cease when the environment changes in

such a way not predicted when the asset was acquired, created or developed.

Nonetheless, a notorious exception to this principle is financial resources, since they can

be used to create, acquire or develop other types of assets.

By contrast, knowledge-based resources are more suitable to identify and respond to
changes in customer needs and new market trends. Furthermore, they can accommodate
changes in the market environment and deal with a greater number of contingent
situations (Lado and Wilson, 1994). Moreover, in dynamic environments firm’s
knowledge may evolve so quickly that will be hard to imitate by competitors (Miller
and Shamsie, 1996).

In short, knowledge-based resources are particularly helpful in rapid changing
environments. As already presented in chapter 2, this is actually the situation facing
high technology SMEs. In addition, the aims of this study, stated in chapter 1, are on the
internationalisation of high technology SMEs that is about market diversification. In
this context, firms face different market environments. Therefore, knowledge-based
resources, both discrete and systemic may be particular important.

According to (Miller and Shamsie, 1996: 523) the former refers to those “resources that
stand alone and value more or less independent to their organisational contexts”. They
may represent firm specific technological and marketing resources, which may remain
valuable in uncertain environments. Thus, they are subject to uncertain imitability since
those firms’s marketing and technological resources may remain viable even in
changing market conditions (Miller and Shamsie, 1996). Moreover, they are very
suitable for firms to adapt their product portfolio with the changes in the market

environment (Wernerfelt and Karnani, 1987). For example in high technology sectors,
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where competition is very hard and life-cycles are short, those resources may be very

valuable to create and develop superior products ahead of competition.

On the other hand, systemic knowledge—base resources are related to firm’s
organisational processes in order to integrate and coordinate skills from different areas
of the organisation (Miller and Shamsie, 1996). This is the case of high technology
SMEs since they should be entrepreneurial if they want to survive and grow. In this
context, those integrative and coordinative skills are called entrepreneurial orientation

(Lee et al, 2001; Miller, 1983; Lumpkin and Dess, 1996).

Finally, financial resources, which are property-based resources, may also be very

important in development over time of the small firm resource-base.

Property and knowledge-based resources are not independent since the former can be
used to develop the latter, or the other way round. For example, for small high
technology firms, capital can be used to hire more skillful personnel, who overtime can

develop firm’s resources (Schoonoven et al, 1990).

In sum all the resources, property and knowledge-based, are deployed with the intent of

their transformation into final products and services through managerial processes.

Retrospectively, the focus of this study, at firm level, is both on property-and
knowledge-based resources. In section 3.6 the study examines key resources identified

and proposed in this section in more detail.

Last but not the least, the RBV is still not an unified theory of the firm rather it is still
part of a developing perspective in strategy research (Amit and Schoemaker, 1993; Das
and Teng, 2000; Miller and Shamsie, 1996). Thus, next section (section 3.4) positions
the “broad” RBV relative to industrial organisation economics (Porter, 1980),
neoclassical microeconomics (Ricardo, 1817) and evolutionary economics (Nelson and
Winter, 1982). That section highlights commonalities and specificities of those three

perspectives relative to the broad resource-based view framework (Barney, 2001) in
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order to identify and emphasise key theoretical aspects, which will help to position this

study.

3.4 Positioning the RBV Relative to Different Theoretical Frameworks

3.4.1 The RBV and Industrial Organization Economics

Unlike the RBV, which focus on the analysis of different types of resources possessed
by the firm, industrial organisation economics (I0O) shifts the focus to the analysis of the
competitive environment. In this context, traditional strategy research suggests the
complementarity between 10 and the RBV, since firms need to find a strategic fit
between their internal characteristics (strengths and weaknesses), emphasised by the

RBV, and their market environment (opportunities and threats) highlighted by 10.

IO tries to describe and identify opportunities from the market environment that may
conduct to high levels of firm performance. Thus, the main focus of IO is on the impact
of environment conditions on firm’s competitiveness. For 10, competitive advantage is
mainly due to industry structure, rivalry between competitors as well as entry and exit
barriers on the competitive position of firms (Porter, 1980).

In this context, IO acknowledges that firms within an industry sector present relatively
similar profiles and consequently they control or own the same type of assets and pursue
roughly the same strategies (Porter, 1981; Sherer, 1980). In addition, these models also
acknowledge that if a specific firm acquires different resources and capabilities in
comparison with other firms, within the industry, this situation will not last for long
periods of time since resources that firms deploy to implement their strategies, are
highly mobile, that is, they can be bought or sold in factor markets (Barney, 1986;
Hirshleifer, 1980). For IO firm’s source of competitive advantage and performance are

linked with firm competitive/market situation (Porter, 1980).

This perspective is in sharp contrast with the RBV, which focus inwards on firm’s

resources and capabilities to explain firm performance. In other words, the resources
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that a firm possesses would determine what it accomplishes. Nonetheless, the RBV also
suggests that “a firm’s competitive position is defined by a bundle of unique resources
and relationships” (Rumelt, 1984:557) and therefore, having a balanced perspective in

comparison with market environment models.

Finally, the RBV argues about the heterogeneity and immobility of resources as sources
of competitive advantage (Rumelt, 1984; Wernerfelt, 1984). Thus, firms within an
industry are heterogeneous in terms of endowments of resources that they own and
control. Moreover, these resources are not mobile across firms and consequently
heterogeneity may last for long periods of time.

Under these circumstances there is little consensus among researchers on the relative
role of these two influences, that are, the industry environment, acknowledged by 10,
and resources, acknowledged by the RBV, on firm’s performance. Despite above
normal returns can be attributed to both external and internal conditions faced by the
firm, it will be nevertheless quite difficult to assess the relative importance of these two
perspectives in explaining firm performance (McGahan and Porter, 1997). Nevertheless
the role of resources may be less understood since resources, which can be source of
competitive advantage are quite often intangible in relation to firm’s current competitive
position (Makhija, 2003). In addition, firm’s resources and capabilities become even
more important when changes in the market environment become quite dramatic, as it is
the case of high technology industries (Grant, 1991). Indeed in fast moving market
environments, firm’s market position becomes less important than in predicted and
stable environments. Thus, it is reasonable to expect that firm’s resources and
capabilities may explain its future performance better (Makhija, 2003).

According to this line of argument, for industry sectors, which undergo fast and
dramatic changes such as high technology industry sectors, it may be more appropriate
to predict and explain firm’s future performance by using the RBV rather than 10

economics.
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3.4.2 The RBV and Neoclassical Microeconomics

Neoclassical microeconomics focuses “on how market forces determine the quantity,
quality and price of goods and services sold in a market” (Barney, 2001: 644). This
theory also posits that the long-term survival for a firm is based on the logic of
economic efficiency (Friedman, 1953). Thus, firms are assumed to be rational with the
main objective of deploying scarce resources in order to maximise profitability. These
profits would be partly reinvested in order to expand production capacity making more
products and services available in the market, which will operate with increasing

efficiency.

However, neoclassical theory does not explain firm strategic behaviour on key issues
such as transaction costs, constraints on factor mobility or technological uncertainty
(Rumelt, 1984).Nevertheless, neoclassical microeconomics and the RBV share some
assumptions such as firm managers are characterised by being utility maximisers and by
bounded rationality. Bounded rationality refers to the fact that when managers take
decisions they do not have access to all critical information neither do they all have full
comprehension of the information made available to them. In addition, information
possessed by managers varies on an individual basis in markets that also vary in terms

of competitiveness.

Nonetheless there is at least one significant difference between the RBV and
neoclassical theory. The former acknowledges that some firm resources are not elastic
in supply, neither in short or in medium term, while the latter argues that most resources
(called factors of production) are elastic in supply (Barney, 2001). This fact has an
important implication in neoclassical theory since if a demand for a specific resource
increase, the price for obtaining this resource also increases and consequently the
amount paid on the market also increases (Barney, 2001).

In contrast, the RBV acknowledges that some firm resources and capabilities are path
dependent that is they can only be developed over long periods of time. In addition
these resources and capabilities are very often knowledge-based and consequently it is

difficult to understand how they were developed in short and medium term (e.g. causal
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ambiguity). Moreover, they are also social complex, that is, they cannot bought or sold

in factor markets.

In sum, some resources and capabilities, often-intangible assets, may be inelastic in
supply (Barney, 1991, 2001; Dierickx and Cool, 1989). This situation gives firms that
have resources and capabilities inelastic in supply the possibility to obtain competitive
advantage and consequently to generate economic rents that are returns above the
industry average (Barney, 2001; Priem and Butler, 2001a).

In a more rigorous way, when analysing factors of production that are inelastic in
supply neoclassical theory suggests only few factors of production having the

characteristics to make them fixed in supply (Ricardo, 1817; Peteraf, 1993).

In the same vein of the RBV this study argues that there are many more resources,
which are inelastic in supply. Furthermore, these resources may be specific to high
technology SMEs facing unpredictable and uncertain environments (Miller and

Shamsie, 1996; Priem and Butler, 2001a).

In short, the RBV could be seen as an extension of neoclassical theory while
considering many other factors of production that may or might be source of firm’s
competitive advantage (Barney, 1991, 2001; Peteraf, 1993). These factors are
imperfectly competitive and therefore firms need to develop over time resources and

capabilities in order to generate economic rents (Barney, 1986).

Firm’s resources and capabilities are not valuable per se rather it is the specific market
conditions where firms operate which valuate them. For firms to obtain competitive
advantage and generating economic rents they must develop and acquire all the
resources and capabilities in order to create and implement their strategies in

imperfectly competitive strategic factor markets (Barney, 1991).
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3.4.3 The RBV and Evolutionary Economics

The most important contribution in the field of evolutionary economics is Nelson and
Winter (1982) seminal paper. In their framework these authors consider that firms vary
in terms of routines that they have developed over time in conducting business
activities. Thus, some of these routines are more efficient and effective than others and
consequently the less effective and efficient routines need to be abandoned or changed
so that firms can survive not only in short term but also in medium and long terms. In
contrast the most effective and efficient routines may allow firms creating competitive
advantage. In this context the concept of routines is quite similar to firms’ resources and
capabilities (Barney, 2001). As Grant (1991) pointed out, if capabilities are the ability
for firms to deploy resources in order to obtain competitive advantage, thus routines and

capabilities are practically identical.

Build on Nelson and Winter (1982) seminal paper more recently, Teece, Pisano and
Shuen (1997) have developed the dynamic capabilities framework, which aims to
understand how firms achieve and maintain competitive advantage in market
environments characterised by rapid and sometimes dramatic technological changes.
Competitive advantage is based on firm’s strategic capabilities, which encompasses:
firstly, its managerial and organisational processes, that are its routines. There is a
strong variation among firms on how they coordinate those routines and capabilities.
Moreover, empirical evidence suggests that those differences will have both a strong

impact on firm’s performance and will last for long periods of time.

Secondly, competitive advantage is also influenced by firm’s specific asset position, at a
certain moment in time. Firm’s asset position refers to those knowledge-based
imperfectly mobile non tradable assets, which a firm deploys in order to implement its
business strategy. Those assets are mainly technological, reputational and relational
(Teece, Pisano and Shuen, 1997). A notorious exception, posited by the authors, are
financial assets, which might be important since they have, even for large companies, on
the short term, strategic implications. Thus, they may or may not allow the pursuit of

certain business strategies. By contrast, production equipment once it is available in
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imperfect factor markets is not considered as providing competitive advantage.
Nevertheless, the above asset classification of Teece, Pisano and Shuen (1997), with the
exception of financial assets, seems difficult to measure and lacks operationalisation

(Miller and Shamsie, 1996).

Thirdly, competitive advantage is also influenced by the evolution paths that are both
the paths that the firm has adopted (path dependency) as well as the attractiveness of
market alternatives, which lie ahead (Teece, Pisano and Shuen 1997). Thus, changes in
the environment will determine that past routines will be either abandoned or changed

in order to ensure firm survival, in medium and long term.

Similarly as the broad RBV emphasises dynamic capabilities must be valuable, scarce,
unique, non substitutable and non imitable (Teece, Pisano and Shuen, 1997). They are
intangible, built over long periods of time and they can not be bought or sold in
imperfect factor markets. Thus, these sets of resources/capabilities are not available to
all firms and therefore may be considered as a precondition for achieving economic
rents. In addition, this heterogeneity among firms can be induced or reinforced
especially in terms of new resources combinations and configurations through a process
of competition on innovation, path dependencies, first mover advantages and the use of
complementary or co-specialised resources (Rugman and Verbeke, 2002; Teece, Pisano
and Shuen, 1997). Moreover, they allow the firm to develop new products/services and
proces‘ses, and respond to rapid changes in the market environment. In rapidly changing
environments firms need to possess the ability to create new capabilities (new routines)
and reconfigure their asset structure to accommodate changes on market conditions in
order to achieve competitive advantage (Amit and Schoemaker, 1993; Teece, Pisano

and Shuen 1997).

3.5 Comments and Criticisms on different perspectives of the RBV.

Positioning this Thesis

As posited in section 3.4 the RBV, in the field of strategic management research, is a

very influential theoretical framework explaining how competitive advantage within
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firms is achieved and maintained over time (Barney, 1991; Nelson and Winter, 1982;
Rumelt, 1984; Teece, Pisano and Shuen, 1997; Wernerfelt, 1984). As this approach
focuses on the internal part of firms, it is considered complementary to industrial
organisation economics, which highlights industry structure and strategic positioning
within that structure as the key determinants of competitive advantage (Henderson and
Cockburn, 1994; Porter, 1979, 1980).

As already indicated in section 3.3 the RBV can be analysed using different

perspectives (Barney, 2001). These perspectives are summarised in Table 3.1.

Table 3. 1: Comparison between the different perspectives to analyse the RBV

Broad Resource- Industrial Neoclassical 112) e); I;?:rncl:s
Based View (RBV)  Organisation (10) Microeconomics .
Perspective

o Internally on firm’s
resources industry in product- dynamic resources
markets

Analysis « Disequilibrium ¢ Disequilibrium ¢ Equilibrium ¢ Disequilibrium

Environment

Unpredictable/ Unpredictable/
uncertain uncertain

Source: Adapted and expanded from Teece, Pisano and Shuen (1997)

In this context, one stream of research of the RBV argues about its positioning in

relation to industrial organisation economics, focusing on the impact of industry
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environment characteristics and firm attributes on firm performance (Barney, 1991;

Conner, 1991; Peteraf, 1993).

The stream of research, which positions the RBV relative to neoclassical theory, tries to
identify, describe and measure those resources and capabilities, which are inelastic in
supply, and characterised by path dependency, causal ambiguity and social complexity
as their main characteristics. Moreover, firms which possess resource superiority vis-a-
vis their competitors consistently perform better (Barney, 1986; Diericx and Cool, 1989;

Peteraf, 1993).

Another stream of research posits the RBV in relation to evolutionary economics. The
main focus of this stream of research is on how resources and capabilities also called
dynamic capabilities change over time, and what will be the implications for firm
competitiveness (Eisenhardt and Martin, 2000; Teece, Pisano and Shuen, 1997). In this
perspective firms that have higher ability to develop new resources in parallel with the
changes in the market environment may achieve higher performance in a form of

economic rents.

In sum, the RBV can be applied using different perspectives depending on the type of
the study. In this context, the RBV can be analysed in terms of 1) firm vs. industry
effects; 2) identification of firm’s resources and capabilities that can be source of
competitive advantage and 3) the development of firm’s dynamic capabilities, that is,
how firm’s capabilities evolve over time.

With the exception of industrial organisation economics all the above approaches share
the principle that resources and capabilities are heterogeneously distributed across firms
and these differences will remain for long periods of time. This fact explains why some

firms outperform others.

However, over the years the RBV has been object of strong criticism (Priem and Butler,
2001b; Williamson, 1999). For example, this thesis, in section 3.3, presents some broad
definitions and categorisations of resources almost suggesting that anything associated

with the firm can be defined as a resource (Wernerfelt, 1984). Those broad
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categorisations of resources, may not take into account, for a specific industry sector,
the identification of the valuable resources that should be considered and secondly the
characteristics of the environment where firm’s resources will be deployed (Priem and
Butler, 2001a).

In fact, the literature acknowledges too many generalisations about the merits of certain
resources per se, while not addressing the context within which of these resources may
be of value for the firm (Miller and Shamsie, 1996). Thus, the RBV lacks establishing
the boundaries where specific resources are particularly important.

For example, Miller and Shamsie, (1996) study argues about the benefits of better
specifying the organisational resources, which have the potential to generate, above
normal returns. In addition, the distinctive advantages of those organisational resources
should be put forward making possible to enhance precision to the research. These
distinctions may be very important avoiding vague characterisations about some firm’s
resources just because it has performed well, without establishing a rigorous
cause/effect relationship (Black and Boal, 1994; Miller and Shamsie, 1996). Secondly,
the RBV needs also to present the market environment prospectively in which different
types of resources would be most valuable. In the same vein, as contingency theory,
which suggests to relate firm’s structures and strategies to the contexts in which they are
most appropriate so it may be useful too that the RBV addresses the contexts within
which of different types of resources will have the highest value, in other words the best
influence on performance (Miller and Shamsie, 1996). The value of resources can be
enhanced or vanished due to technological changes, changes on competitors’ behaviour
as well as on customers’ needs (Porter, 1991). In addition, the RBV still lacks empirical
testing may be due to difficulties in defining, measuring and operationalising resources
(Miller and Shamsie, 1996; Priem and Butler, 2001). For example a resource, which
may be difficult to measure and operationalise is tacit knowledge, since it is not well
known and ill codified and therefore not suitable to suggest to practitioners as source of

competitive advantage.

Moreover, some authors put the predictive value of the RBV in doubt (Priem and

Butler, 2001a).
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In sum, the RBV has been called conceptually vague and tautological; not explaining
the mechanisms by which resources contribute to competitive advantage (Mosakowsky
and McKelvey, 1997; Priem and Butler, 2001b; Williamson, 1999), while lacking
operationalisation and empirical testing (Miller and Shamsie, 1996; Priem and Butler,

2001a; Williamson, 1999).

However, this thesis tries to address, some of the above issues, by distinguishing
property and knowledge-based resources, specific to high technology SMEs. The
identification of those resources is based on the literature relative to high technology
firms (see chapter 2) and on the results of the exploratory interviews (see chapter 6,
sections 6.4.2 and 6.4.3). Furthermore, the study considers that high technology SMEs
actually operate in very dynamic fast changing market environments even though in an
international context, market environments may vary. In addition, this study argues that
firms which develop their strategies based on intangible assets specific to high
technology SMEs that are scarce, valuable, and costly to imitate (“the isolating
mechanisms”) and have resource superiority vis-a-vis their competitors, outperform
firms, which base their competitiveness on tangible resources and/or possess a lower

endowment of intangible resources.

Finally, a cross sectional empirical study is conducted (see chapter 7) to put it
manageable in a time frame of a PhD and in order to test the impact of the identified
valuable specific high technology SMEs resources on international performance.

Next section, based on the findings presented on chapter 2, about strengths and

weaknesses of high technology SMEs, identifies describes and analyses key resources

specific to high technology SMEs.

3.6 Internal Resource-Base of SMEs

One of the challenges faced by researchers applying the RBV is to identify and separate

out the resources, explaining how competitive advantage within firms is achieved and
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maintained over time (Barney, 1991; Teece, Pisano and Shuen, 1997). This task is
particularly problematic since management information systems tend to show only a
partial and fragmented base of firm’s resources. Formal accounting systems are clearly
inadequate in this matter because balance sheets in particular do not take into account
the great majority of intangible assets (a notorious exception are software packages) and
human resources. Indeed this situation is mainly due to the difficulty to evaluate
intangible assets. The heterogeneity and imperfect transferability of the great majority
of intangible assets make the use of valuation systems such as market prices, stock
market values etc. difficult if not impossible. In this context, a possible approach to
appraise intangible assets would be to do the calculation of the difference between the
stock market value and the replacement value of its tangible assets (Cockburn and
Griliches, 1988).

Nevertheless this type of reasoning is not applicable to the type of firms, which are
object of this study that are high technology SMEs since most of them are not quoted in
the stock market. More important for researchers in this area of enquiry is the challenge
to develop measures of value in relation to intangible resources. To overcome this
situation the study follows Miller and Shamsie (1996) (see section 3.3) approach by
considering both property and knowledge-based resources specific to high technology

SMEs operating in very dynamic, unpredictable and uncertain environments.

The literature on high technology firms combined with the exploratory interviews (see
chapter 6, sections 6.4.2 and 6.4.3) with entrepreneurs/chief executives of high
technology SMEs experts and academics suggest the critical importance, at firm level,
of the following resources as potential sources of competitive advantage and it is also
suggested that these are likely to potentially influence a firm’s international

performance:
¢ Discrete knowledge-based resources: marketing and technological resources.

e Systemic knowledge-based resources: entrepreneurial orientation.

e Discrete proprietary-based resources: financial resources
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Moreover, as examined in chapter 2, in small high technology firms the entrepreneur
plays, at individual level, a critical role in firm’s long term success. Thus, resources of
the entrepreneur/ senior management team, at individual level, will be examined

separately.

All these resources, at firm and individual levels will be presented and discussed in the

next sections.

3.6.1 Discrete Firm Knowledge-Based Resources

3.6.1.1 Marketing Resources

Marketing resources reflect how the firm targets customers both in domestic and/or
foreign markets and positions/differentiates in relation to its competitors. At the
operating level marketing resources consist of firms’ effective performance on product,
price, distribution, promotion and market research activities. In other words marketing
resources refer to firm’s ability to build a strong awareness and reputation for its
products and services. Firms with greater reputation can successfully exploit market
niches, charging premium prices and increasing profitability. Thus, a firm to be
successful should be market oriented, staying close to its customers and ahead of its

competitors (Day, 1994).

Market orientation refers to firm’s superior skills and capabilities in understanding and
satisfying customers needs (Day, 1994). In this context, firms should possess high
standards and reputation for their products and services, brand awareness and image as
well as strong partner channels that provide value to customers. Firm’s long term
survival and growth depends, to a great extent, on how well it delivers value to its
customers that may give the firm competitive advantage over its competitors (Anderson,
1983; Lado et al, 1992).

However, as already pointed out in chapter 2 (section 2.3.1.2), often small high

technology firms, at least in their early stages, are technology led organisations while
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lacking the necessary marketing resources and capabilities to address customer needs in

specific market niches (Roberts, 1991).

Overall firm superior performance is achieved through the development of marketing
capabilities and the implementation of a superior marketing strategy (Day, 1994).
Marketing strategy includes decisions about market segmentation, targeting and
positioning/differentiation, which determine the marketing programme, that is,
decisions about product, price, distribution and promotion (Kotler, 1994; Lindon and

Lendrevie, 1996).

Once again, in high technology sectors, as also indicated in chapter 2 (section 2.3.1.2),
market needs are often latent and ill defined and customers’ behaviour are volatile and
unpredictable. Therefore, it is often quite difficult for high technology firms to build a
strong customer base and competition is very hard. In addition, this competition may be
constituted, to a certain extent, by newcomers to the industry. These new competitors
may develop innovations not based on current competitors’ approaches; rather new
competitors may create value by making the technology more desirable to customers
(Allen, 2003).

In this context, market research analysis is fundamental to the development of the
marketing strategy of the high technology firm since it is the foundation to market
segmentation and targeting decisions. Segmenting and targeting show firm’s
commitment to satisfy the needs of particular customer groups through the investment
in specific resources and distinct capabilities (Kotler, 1994; Lindon and Lendrevie,
1996). These resources may enable the firm to create a differentiated offer to the target
market supported by decisions about product/ service innovations, price, distribution
and promotion. For example , in high technology sectors, important issues relative to
firm’s products are their innovativeness that is the assessment if, in recent years, the
firm has launched new product lines and if changes in that product lines have been quite
dramatic or only of minor nature (Covin and Slevin, 1989).

In terms of price, high technology SMEs address the needs of specific market niches not
covered by a large number of competitors. In this situation, if high technology SMEs

have superior marketing and technological resources, they may be able to charge
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customers premium prices since they generally do not pursue market share objectives
(Dutta, Narasimhan and Rajiv, 1999).

Relative to distribution, high technology SMEs generally adopt a selective distribution
strategy by carefully addressing needs of target customers, which may require high
levels of pre and/or post sales service relative to turnover.

The two major tools of the communication strategy of high technology SMEs are
promotion and sales force activities. The former includes expenditures by the firm in
advertising over the media or the Internet, promotional activities, direct marketing,
public relations, participation in workshops, exhibitions, symposiums and conferences
while the latter refers to firm’s interaction with its customers. Since high technology
products/services are often expensive, complex and high risk, sales force activities may

be necessary to close sales, providing customer satisfaction and retention.

Overall, marketing resources leverage firm competitiveness by anticipating customers’
needs ahead of competition and creating long lasting relationships with customers,
suppliers, distribution channels and other potential partners (Day, 1994). Thus, high
technology firms should be market oriented organisations focusing on collecting,
analysing and using market information in a more systematic and rigorous way before
current and potential competitors do it. This market information may include the
following behavioural components: firstly, customer orientation that is firm’s
understanding of customers’ needs and expectations in the target market; secondly,
competitor orientation that is firm’s understanding of long-term distinctive capabilities
of current and potential competitors in the target market and finally the long lasting
cooperative relationships both within the organisation and with other external partners,

such as distributors and suppliers (Narver and Slatter, 1990).

In sum, the business philosophy in market oriented organisations in achieving superior
business performance is accomplished by possessing superior skills in understanding
and satisfying customer needs. This will be attained by delivering, in an ongoing basis,
innovative and high quality products and services. Thus, firms should recognise
emerging market needs in assessing quickly customers’ response, while developing and

implementing sounding marketing strategies. In this context, the entrepreneur/senior
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management team of high technology SMEs should have a strong commitment in

putting customers as top priority (Day, 1994).

3.6.1.2 Technological Resources

Technological resources may represent sources of sustainable competitive advantage
since they are currently valuable and difficult to imitate by competitors (Dhanaraj and
Beamish, 2003; Rodriguez and Rodriguez, 2005). Technological resources include
technological knowledge generated by R&D activities, product and process innovations
and other technology-specific intellectual capital, patents protected by law and
intellectual property rights. In addition, if these skills are tacit and complex, as it is very
often the case about technological resources, they are very hard to imitate knowing that
they remain embedded in firm’s organisational routines (Barney, 1991; Kogut and
Zander, 1995; Winter, 1987). Furthermore, they have a high degree of specificity that is
they are idyosincratic, making them more valuable to the firm than for other
organisations. Thus, they are imperfectly mobile and complex in the sense that is
difficult to identify the sources that generate this type of capabilities (Kogut and Zander,
1993). In this context, each firm is heterogeneous in terms of its endowment of
technological resources, which are imperfectly imitable, tradeable, and imperfectly
substitutible (Rodriguez and Rodriguez, 2005).

Nonetheless, not all technological resources are protected by patent law; some are
protected only by knowledge barriers. Indeed, although knowledge barriers seem to be a
weak protection against the potential opportunistic action held by competitors, it is
important to bear in mind that very often competitors are not able to imitate firm’s
skills, processes and capabilities (Miller and Shamsie, 1996). Nevertheless, competitors
may develop their skills to achieve the foreseen talent and knowledge of the incumbent
firm. However, this is a process which currently takes time while the incumbent
develops its skills, further maintaining the gap to its current and potential competitors.
Technological resources may represent to the firm the possibility to give momentum to

innovation which represents market value to the firm over a certain period of time.
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In sum, technological resources depend to a great extent on the technological
knowledge and know-how developed within the firm through R&D activities,
innovations on products and processes in order to deliver on the market state of the art
products, systems and services.

Overall technological resources may be considered scarce, valuable, non tradeable and
imperfectly imitable. Thus, they can give firms possessing superior technological
resources competive advantage vis-a-vis their competitors, mainly in foreign markets
(Rodriguez and Rodriguez, 2005). In fact, competitive advantage may be achieved
either through cost reductions via the development of new and more efficient production
processes or through differentiation by means of product innovations, which address the
needs of firm’s target customers, or even by developing products with a higher quality
content. Indeed, a high quality product characterised by differentiation in relation to its
competitors may be a key element in terms of firm’s international success (Cavusgil,

Zou and Naidu, 1993; Styles and Ambler, 1994).

In sum, technological resources while providing the firm with greater international
competitiveness gives it incentives to expand into foreign markets in order to earn
higher returns from its investment, since the appropriability regime is improved when
extending the market of a product (Teece, 1986). In fact, the domestic market is often
too small to allow a firm to recover from its R&D investments and international

activities become a necessity for survival and long term growth.

3.6.2 Systemic Firm Knowledge-Based Resources

3.6.2.1 Entrepreneurial Orientation

The concept of entrepreneurship has been lengthened from individual-the entrepreneur-
to firm level and is called entrepreneurial orientation (Covin and Slevin, 1991; Lumpkin
and Dess, 1996). For Timmons (1994: 7) “entrepreneurship is the process of creating or
seizing an opportunity, by the entrepreneur, and pursuing it regardless of the resources

currently controlled’.
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As suggested by Miller (1983) and further developed in other studies (Lee at al, 2001;
Lumpkin and Dess, 1996; Covin and Slevin, 1989) EO is characterised by three
dimensions: they are innovativeness, risk-taking propensity and proactiveness.
Innovativeness refers to a firm’s propensity to engage in the generation and
development of new ideas, in the introduction of new products/ services and/or
technological processes. More particularly, innovation is very important for high
technology small firms since otherwise they would rely on traditional ways of doing
business and consequently they would have less chance to be successful on the market
(Lumpkin and Dess, 1996; Covin and Slevin, 1989). Indeed, without innovations high
technology SMEs would deliver in the market traditional products and services through
traditional distribution channels. Under these circumstances high technology SMEs
would stay at a disadvantage situation in relation to established competitors since high
technology SMEs could be characterised by shortages of resources, limited awareness
and brand reputation coupled with less competitive cost structures. In sum, the
introduction of new products, processes and marketing innovations is very important for
high technology SMEs in order to differentiate them from competitors (Lee et al, 2001;
Lumpkin and Dess, 1996). Bruderl and Preisendorf (2000) in a recent empirical study of
a sample of German start-up’s found innovation as the most important predictor of firm
growth.

Another dimension of EO is risk-taking behaviour, which is characterised by the large
commitment of resources to high-risk uncertain business in order to achieve high returns
by identifying opportunities in the market. Examples of high risk actions are, for
instance to borrow heavily, investing in new technologies or launching new products in
new markets (Lee at al, 2001; Lumpkin and Dess, 1996). In this context,
internationalisation may be considered part of the risk-taking behaviour of the
entrepreneur since it represents to the firm new and innovative activities, which have the
goal of value creation across national boundaries (McDougall and Oviatt, 1997).
Finally, another dimension of E.O. is proactiveness. Proactiveness refers to the seeking
of market opportunities which may or may not be related with firm’s current activities.
Examples of these opportunities include the introduction of new products, systems and

services ahead of the competition as well as through the streamlining of operations/
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processes which are in mature or declining life cycles. Proactive firms may be
considered pioneers in their domain of activities by their first mover actions, influencing
market trends, creating new market segments or replacing existing firms by the

introduction of new products and services.

In sum, the concept of entrepreneurial orientation puts the focus on the firm, which goes
beyond the analysis solely on the entrepreneur. Nevertheless, an entrepreneur (see
chapter 2, section 2.3.2.4) is someone often regarded as an innovative and creative
person who runs a firm, which emphasises innovation. Moreover, the entrepreneur
searches for new opportunities ahead of competition and therefore reflecting firm’s
proactiveness. In addition, often he/she is willing to go ahead with high risk projects
with chances of high returns associated with great aggressiveness in pursuing market
opportunities (Kuznetsov, McDonald and Kuznetsova, 2000). In this situation, the
entrepreneur decisions and actions can be measured in terms of firm performance. Thus,
firm’s performance is a function of firm as well as individual level behaviour (Covin
and Slevin, 1991). For example, in small firms the entreprencur’s/chief executive
entrepreneurial orientation/strategic orientation is likely to be the same as the strategic

orientation of the firm (Kuznetsov, McDonald and Kuznetsova, 2000).

In short, entrepreneurial orientation attempts to capture organisational/management
processes in order to integrate and reconfigure firm’s resources as well as on the
methods and styles developed and implemented by the entrepreneur/chief executive
within the organisation (Brown, 1996; Merz et al, 1994). They can be considered as
providing competitive advantage, since they are embedded in firm’s organisational
routines; they are intangible and dispersed across teams and individuals although they
rely, to a great extent, on the entrepreneur/chief executive and are not available on the
market (Lee at al, 2001; Lumpkin and Dess, 1996).

Nonetheless, previous studies agree on conceptualisation created by Miller (1983) as
well as on the measurement, with slight modifications, of entrepreneurial orientation as

a composite of innovation, risk-taking and proactiveness.
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3.6.3 Firm Proprietary-Based Resources

3.6.3.1 Financial Resources

Financial resources represent resources used as a medium of exchange for other
productive resources (Chatterjee, 1990). They offer the most flexibility to managers in
its deployment. Financial resources generated through the business activity could be
distributed in the form of dividends or other payments to shareholders/venture
capitalists or could be redeployed in further business activities, instead. These business
activities may include R&D for the development of new products and processes, new
manufacturing plants or the expansion to new geographical areas (Elango, 2000). In fact
high technology SMEs may invest a high proportion of their available financial capital
in product and market development (Lee et al, 2001). Nevertheless, they very often lack
the financial resources necessary to develop other critical activities such as technology
development, marketing research and marketing communications because they do not
have the borrowing capacity or the cash usually available to larger or longer established
firms (Lee et al, 2001).

Indeed, since their fixed assets are not very significant, the firms are seen as risky and
consequently they must pay a premium for cash or other credit lines obtained from
banks, suppliers or other firms. In this situation compared with bigger and more
established firms, high technology SMEs are charged with higher interest rates by
financial institutions and they must pay higher prices with unfavourable credit
conditions from suppliers and other firms. By contrast, firms with greater amounts of
financial capital create a situation of more resource independence for the firm
(Dollinger, 1995). Furthermore, in order to overcome liabilities of newness, new high
technology ventures with sufficient financial capital can afford to hire very skillful
personnel in key areas critical to firm’s future development. Empirical evidence lends
support to the observation, that other conditions being equal, “under financed” firms
perform worse than firms with “adequate” financial resources (Schoonhoven et al, 1990;
Roberts and Hauptman, 1987). In this context, a firm is considered “under financed”
when it does not have the financial capital required to successfully develop the business

according to market opportunities (Teece, Pisano and Shuen, 1997).

79



Finally, according to the RBV, financial resources do not provide sustained competitive
advantage since they are not rare, non imitable, or non tradeable. Nonetheless, it is
reasonable to expect that those firms which invest more financial resources in their
business will accumulate larger stock of strategic assets, tangible and intangible,
compared with other firms lacking financial resources to the development of their

business (Dierickx and Cool, 1989).

3.6.4 Individual Knowledge-Based Resources

3.6.4.1 Entrepreneur/Chief Executive Human Capital

One major focus of this study is on the role of the entrepreneur/chief executive. Indeed
he/she can be considered the most valuable resource within the firm (Bruderl and
Preisendorfer, 2000; Bruderl et al, 1992). The role of the entrepreneur/chief executive is
even more critical in the case of small firms since he/she is simultaneously in charge of
creating and developing the vision, strategy, leadership for the firm, but also often
performing some functional and administrative tasks to venture success. At personal
level he/she must have a sense of achievement with high motivation, high skills and
capabilities and possessing a network of personal contacts based on his/her own
previous experience (Kuznetsov, McDonald and Kuznetsova, 2000). Very often this

network of contacts represent firm’s initial customer base (Smith and Fleck, 1987).

This study applies human capital theory to investigate the attributes of the
entrepreneur/chief executive education, career, history and previous experience on
business performance. In this context, Becker (1975) makes the distinction between
general and specific human capital. The former refers to years of schooling and years of
working experience, while the latter is related to entrepreneur’s industry specific
experience and specific human capital. Industry specific experience is an important
predictor of specific human capital because it enhances knowledge about attractive
niches in order to develop business activity. Entrepreneur’s industry specific experience

refers to entrepreneur’s experience in the industry. On the other hand,

80



entrepreneur/chief executive specific human capital refers to the following
dimensions:1) Self-employment experience of the entrepreneur; 2) Leadership
experience in managing and directing employees; and 3) Parental self-employment.

In addition, entrepreneur-specific human capital may represent to the entrepreneur the

best preparation, in terms of knowledge acquired, for future’s entrepreneurial venture.

In sum, human capital for the entrepreneurial firm growth and development may be
critical since several empirical studies give evidence of a positive correlation between
human capital of the entrepreneur/chief executive and profitability (Bates, 1985;
Bruderl, et al, 1992). In this context, even before the set-up of the firm, people with
higher human capital are able to detect profitable market niches not yet covered by other
competitors (Bates, 1985). Currently, people with higher human capital may have the
knowledge on how to start and run a business successfully through the assessment of all

relevant information and consequently all opportunities and threats.

3.7 Summary and Conclusions

Throughout this chapter this study has identified and examined key resources of high
technology SMEs, by applying the resource-based view of the firm (RBV). Moreover,
this study is positioned within the broad RBV, which receives some insights and
complementarities, but also some differences relative to industrial organisation
economics (Porter, 1980), neoclassical microeconomics (Ricardo, 1817) and
evolutionary economics (Nelson and Winter, 1982).

In this context, this chapter has emphasised the normative and prescriptive values of the
RBV while acknowledging its importance, in recent years, in some research areas of

management such as finance, human resources and international business.

This thesis adopts the classification of resources proposed by Miller and Shamsie (1996)
study distinguishing two categories that are property and knowledge-based resources.
Property-based resources are related to the ownership and control of a specific and well-

defined asset. By contrast, knowledge-based resources are protected from imitation not
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by property rights rather by knowledge barriers. They include firm’s specific skills and
capabilities to develop their products and services to the needs of specific target markets
in very unpredictable and uncertain environments.

Miller and Shamsie (1996) study also considers, for both property and knowledge-based
resources, as having two different types of resources, in each category, that are discrete
and systemic resources. Discrete resources refer to those resources, which have value
independent of their organisational contexts. On the other hand, systemic resources are
only valuable as part of a network or system. In this context, by applying Miller and
Shamsie, (1996) framework, the literature on high technology firms combined with the
preliminary interviews with entrepreneurs/chief executives of high technology SMEs
experts and academics suggest the critical importance, at firm level, of the following

resources applicable to high technology SMEs:

o Discrete knowledge-based resources: marketing and technological resources.
o Systemic knowledge-based resources: entrepreneurial orientation.

e Discrete proprietary-based resources: financial resources

Moreover, as examined in chapter 2, section 2.3.2.4, for small high technology firms the
entrepreneur plays, at individual level, a critical role in firm’s long term success. Thus,
human capital of the entrepreneur/chief executive, (discrete knowledge-based resources)
has also been proposed.

With the exception of financial resources all the other resources are valuable, scarce,

imperfectly tradable and non imitable.

This chapter argues that marketing resources are particularly important since they
leverage firm competitiveness by anticipating customers’ needs ahead of competition
and creating long lasting relationships with customers, suppliers, distribution channels

and other potential partners.
Secondly, technological resources are also particularly important for high technology

SMEs. In fact, they include the technological knowledge generated by R&D activities

which constitutes firm’s know how, that is, all the information necessary to develop and
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deploy in the production of a product or a service. In addition, technological resources
could also be seen as the stock of relevant knowledge existent within the organisation,

which allows new techniques to be used.

Thirdly, other important dimension in the capability-base of high technology SMEs is
entrepreneurial orientation (EQ). EO attempts to capture organisational/ management
processes based on the methods and styles developed and implemented by the
entrepreneur/chief executive within the organisation (Brown, 1996; Merz et al, 1994) in

order to develop, integrate and reconfigure firm’s resources.

Currently, EO is a multidimensional concept including three dimensions that are
innovativeness, risk-taking propensity and proactiveness. Innovativeness refers to a
firm’s propensity to engage in the generation and development of new ideas, to the
introduction of new products/ services and/or technological processes. On the other
hand, risk-taking behaviour is considered the large commitment of resources to high-
risk uncertain business in order to achieve high returns, by identifying opportunities in
the market. Finally, proactiveness refers to the seeking of market opportunities which

may or may not be related with firm’s current activities.

Fourthly, financial resources are also particularly critical, for high technology SMEs,
since very often they lack the capital necessary to develop key activities such as
technology development and marketing research. In fact, they do not have the
borrowing capacity or the cash usually available to larger or longer established firms.
Their fixed assets are not very significant and those firms are seen as risky and
consequently they must pay a premium for cash or other credit lines obtained from
banks, suppliers or other firms.

According to the RBV, financial resources do not provide sustained competitive
advantage, since although they are valuable and scarce for high technology SMEs, they
are imitable and tradable. Nonetheless, it is reasonable to expect that those firms which
invest more financial resources in their business will accumulate larger stock of

strategic assets, tangible and intangible, compared with other firms lacking financial
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resources to the development of their business (Dierickx and Cool, 1989; Teece, Pisano

and Shuen, 1997).

Finally, the entreprencur/chief executive could be considered the most valuable resource
within the firm (Bruderl and Preisendorfer, 2000; Bruderl et al, 1992). Its role is even
more critical in the case of small firms since he/she is simultaneously in charge of
creating and developing the vision, strategy, leadership for the firm as well as on the
management, integration and reconfiguration over time of different types of resources

within the organisation.
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Chapter 4: The Internationalisation of SMEs and High Technology
SMEs

4.1 Introduction

The previous chapters have reviewed the literature relating to the characteristics of
SMEs and high technology SMEs (Chapter 2) and resources and capabilities of high
technology SMEs (chapter 3).

In fact, chapter 2 has mainly identified high technology SMEs current strengths and
weaknesses. That chapter has prepared the ground to chapter 3, which drawing on the
literature of the Resource-Based View of the Firm (RBV), mainly in a domestic context,
has examined some of those strengths and weaknesses, which may be understood as
representing key resources (Werenerfelt, 1984) of high technology SMEs explaining
why some firms consistently outperform others. Furthermore, based on Miller and
Shamsie (1996) characterisation of property and knowledge-based a set of resources, .
both at firm and individual levels, have been proposed, which may give the high
technology SME superior performance vis-a-vis its competitors. They include
marketing and technological resources (discrete knowledge-based resources),
entrepreneurial orientation (systemic knowledge-based resources) and financial
resources (discrete proprietary-based resources). Moreover, as examined in chapter 2,
section 2.3.2.4, in small high technology firms the entrepreneur plays a critical role to
firm’s long term success. Thus, the human capital of the entrepreneur/chief executive,

(discrete knowledge-based resources) has also been proposed.

The first main part of this chapter reviews, international trade theory (section 4.5.1),
international business (section 4.5.2) and internationalisation (section 4.5.3) models and
frameworks as well as the resource-based view (RBV) and internationalisation (section
4.5.4), which are also key for this study. In addition, section 4.5.4 will also review the
RBV literature, in an international context, relative to the resources, suggested on
chapter 3, which may explain why some high technology SMEs achieve superior

international performance.
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The second main part of this chapter, section 4.5.5, reviews international business and
internationalisation theories and the resource-based view in relation to entry mode
choice; since one main part of the research framework is the relationship between
resources of the high technology SME and the service mode in the main foreign market.
Moreover, the following section, section 4.5.6 proposes the use, in combination, of
transaction costs economics (TCE) and the RBV to predict and analyse entry mode

choice of high technology SMEs.

As far as models of internationalisation are concerned they were developed during the
seventies and eighties and do not capture market globalisation and economic
integration. In this context, section 4.3 presents main trends towards the increasing
globalisation of the world economy and section 4.4 examines the role of SMEs in the

global economy.

Overall, as noted by Coviello and McAuley (1999), the complexity of the field of
internationalisation, mainly in the areas of small and entrepreneurial firms, in high
technology sectors, merits complementary interpretation from multiple theoretical
perspectives. As indicated in chapter 6 of this thesis, concepts that depict issues taken
from behaviouristic models of internationalisation, resource-based view and transaction
cost approaches, have been employed in the development of the main arguments and
constructs of the framework, and will be equally used in the interpretation and analysis
results of future empirical stages of the research. In fact, in the same vein, as Young, et
al (2000) this study argues that those models/ frameworks can be understood as

complementary rather than stressing the merits of each one taken per se.

Finally, section 4.5.7 will propose both objective and subjective measures to assess
international performance. Throughout this section different objective measures of
international ~ performance, generally acknowledged in the export and

internationalisation literatures, will be put forward.

Last but not the least, once the sample in this study is based both on mature high
technology SMEs and on small and young technology firms, section 4.5.8 describes and
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analyses the rise of international “start ups”, firms that are international practically from
the outset.

Overall, internationalisation of both mature high technology SMEs and “start ups”
becomes an imperative rather than an option due to the increasing globalisation of high

technology industry sectors.

In sum, the goals of this chapter are sixfold:

o Firstly, to present a definition of the term internationalisation and how this
concept has evolved over the years in order to get a richer understanding and
broader scope of analysis relative to firm’s international activities.

e Secondly, by applying the RBV, mainly in an international context, this study
will assess the importance of the resources, proposed in chapter 3, which may
give the high technology SME superior performance vis-a-vis their competitors
in foreign markets.

e Thirdly, to review international business and internationalisation theories, and
the RBV in relation to the entry mode, in the main foreign market.

o Fourthly, this study proposes the use, in combination, of transaction costs
economics (TCE) and the RBV to predict and analyse entry mode choice for
high technology SMEs.

o Fifthly, to review behaviouristic models of internationalisation relative to
knowledge acquired over firm’s international activities with the subsequent
reduction of market uncertainty; this leads to firm’s higher commitment to
foreign markets.

e Sixthly, to propose both objective and subjective measures to assess firm’s

international performance.

4.2 The concept of Internationalisation

Internationalisation is a very important component of the business strategy of most
business firms (Melin, 1992). There are, however, some specific aspects that distinguish

internationalisation from other strategy processes. Firstly, internationalisation focuses
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on the transfer of products, services or other resources across national boundaries and in
so doing a firm has to select the countries, which the transactions will be done with.
Secondly, the type of international exchange transaction, in other words, the choice of
foreign market entry mode that will be selected (Andersen, 1997). Despite the
importance of these two components —country selection and foreign market entry mode-
in the concept of internationalisation the perception among researchers is that concept
goes far beyond those two issues. In fact, there is no general agreement of
internationalisation researchers about a definition of internationalisation. For example
Turnbull (1987) considers internationalisation as the outward movement in firms cross
border activities. This definition has a clearly narrow scope compared with Welch and
Luostarinen (1988) definition which takes into consideration both sides of the process
that are the inward/outward cross-border activities in firm’s increasing involvement in

international operations.

Currently, there are different views about internationalisation. Some of them emphasise
process aspects over time while others concentrate more in decisions taken in a certain
moment in time. In this context, one view considers internationalisation as a pattern of
investments of a multinational enterprise (MNE) in foreign markets explained by
rational economic decisions based on the analysis of ownership, location and
internalisation advantages (Dunning, 1977, 1980, 1988). Another view addresses
internationalisation as a process of increasing international involvement by a firm as a
result of knowledge and commitment to foreign markets (Johanson and Vahlne, 1977).
This latter view takes internationalisation as a natural and sequential process of
increasing international involvement in association with changes in terms of

international organisational forms (Bilkey and Tesar, 1977; Cavusgil, 1980).

A third view, however process-based, as the latter, takes also into consideration the
inward/outward movements of internationalisation, which go beyond market selection
and foreign market entry-mode and in doing so capturing the whole process.

Indeed, this view of internationalisation also emphasises firm’s product offering, overall
organisational capacity, personnel skills and organisational structure supporting

internationalisation (Welch and Luostarinen, 1988). Moreover, Welch and Luostarinen,
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(1993) demonstrate that internationalisation has to be analysed in a more holistic way
that is potentially influencing different functional areas of an organisation and not just

marketing and sales activities in a foreign market.

Finally, another view of internationalisation is that proposed by Beamish (1990: 77),
which define internationalisation as “the process by which firms increase their
awareness of the influence of international activities on their future and establish and
conduct transactions with firms from other countries”. This concept of
internationalisation perhaps has the advantage of being more operative since it
integrates the other three perspectives in a single holistic definition of
internationalisation (Coviello and McAuley, 1999). In fact, Beamish’s definition
acknowledges the following aspects: firstly, that internationalisation is process-based
evolving overtime even though he does not emphasise incremental
involvement/commitment as a critical component of internationalisation. Secondly, that
internationalisation is a learning process for the organisation that impacts on
international economic decisions. Thirdly, that internationalisation is an important
element of the strategy of the firm towards its growth and development. Finally, that
this definition captures all the transactions established and conducted with firms from
other countries, that is, not only the international outward links but also the inward
cross-border links.

In fact, the traditional general acceptance of internationalisation as a one-way process of
increasing involvement and commitment in foreign markets has been widely criticised

(Turnbull, 1987; Calof and Beamish, 1995).

For example, Calof and Beamish, (1995) suggest that throughout the internationalisation
process, firms not always show a pattern of increasing involvement and commitment,
but periods of de-investments, that is, periods of temporary decrease in international
business activitiecs may happen. Therefore, according to these two authors,
internationalisation could be seen as “the process of adapting firm’s operations
(strategy, structure, resources, etc.) to international environments”. This view is also
shared by Andersen (1997) who sees internationalisation as “the process of adapting

exchange transaction modalities to international markets”. In this context, Andersen
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(1997) gives particular attention to the type of products and assets that will be
transferred across national boundaries as well as on the markets (countries) where these

transactions will be carried out.

In sum, one can conclude that various definitions of the term “internationalisation”
have been proposed in the literature. Nonetheless, there are some vectors which may

characterise internationalisation as a:

e Developmental dynamic process by which firms develop their awareness of the
direct and indirect influence of international transactions on their future.

o As part of firms’ strategy they adapt their involvement and commitment to
foreign markets by adjusting their international exchange transaction modalities

and consequently their organizational-structure and resource-base.

Finally, internationalisation can be seen as a feasible strategy to firm growth and

development.

4.3 Characteristics of the World Environment: Market Globalisation and

Economic Integration

Globalisation represents the increasing interdependence between national economies
involving different actors such as consumers, suppliers, producers, investors and
governments in different countries (Knight and Cavusgil, 2000).

In this process those actors behave in such a way as if the world economy consisted of
both “a single market and a production area with regional and national sub-sectors
rather than a set of national economies linked by trade and investment flows”
(UNCTAD, 1996).

In this context, globalisation is associated with the declining in trading and investment
barriers imposed by national governments, the de-localization to low cost production
locations by large MNEs, the ability of domestic firms to source raw materials,

components and parts internationally from cost-effective suppliers and by the fact that
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national markets are becoming much more open to international competition (Dunning,

1993).

Over the years globalisation has been a gradual process facilitated by the end of the cold
war (Luostarinen, 1994) and the consequently increase in economic and political
liberalism (Luostarinen, 1994; UNCTAD, 1996), the creation of free trade areas (e.g.
EFTA, NAFTA, ASEAN) and market economies (Luostarinen, 1994). The philosophy
behind economic liberalisation is that free trade gives economic benefits to all
participating nations. In other words, if nations are engaged in playing their role
globally they are better off than staying isolated no matter what their specialisation

patterns might be.

This political and economic push towards globalisation is, to a great extent, facilitated
by advances in communications and telecommunications, informatics and information
technology, logistics and transportations (Luostarinen, 1994; Knight and Cavusgil,
1996; UNCTAD, 1996). These factors led to a more observable day to day situation
such as the shrinking differences between national markets and life styles (Levit, 1983)
as well as by the development of global mass markets and international niche markets.

Nonetheless, globalisation is not a soft and smooth process since it increases market
turbulence, increasing competition especially by MNEs, loss of protected markets due
to trade liberalization and growing volatility in financial markets (Knight, 2000). In fact,
the integration and scale activity of international financial markets is seen as a powerful

driver towards market globalisation and economic integration.

At microenvironment/firm level further developments also suggest an increasing trend
towards globalisation such as the increasing R&D costs for firms (Granstrand, 1998) in
parallel with the decreasing product-life cycles. Under these circumstances competing
globally, or at least internationally, become for firms more a necessity than a mere
option. This situation is even more dramatic for firms, which compete, in technology

intensive sectors.
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In sum, technology factors have in recent years strong effects at macroeconomic level,

mainly in terms of the nature and amount of worldwide production and trade.

4.4 Globalisation and SMEs

Research on the effects of market globalisation on SMEs is still patchy despite it has
been increasing in recent years (Knight, 2000).

However, over the last decade or so Small and Medium Sized Enterprises (SMEs) are
becoming increasingly active in international markets (Bonaccorsi, 1992; Oviatt and
McDougall, 1994, 1999). The internationalisation of SMEs is recognised as driven by
the increasing globalisation of the world economy. This increasing globalisation, as
already suggested in section 4.3, is mainly due to the decline in trading barriers imposed
by different governments, on a worldwide basis, in parallel with advances in
telecommunications, informatics and lower transportation costs. Such changes have
opened the doors of international market opportunity to small and medium sized firms.
Furthermore, the importance of SMEs is widely recognized to a country's development

and well-being (Reynolds, 1997).

Nonetheless, the literature considers the limited role of SMEs in cross border activities
due to their shortages in human, financial and managerial resources (Buckley, 1989).
However, some studies and reports suggest about the growing importance of SMEs in
international business activities (OECD, 1997; ENSR, 1997). In addition, the great
majority of these studies emphasise export related activities rather than other patterns on
conducting business overseas. In this situation, it is not surprising the appearance of a
new stream of research focusing internationalisation in a more holistic way clearly
beyond mere exporting activities (Jones, 1998; Coviello and McAully, 1999).
Nevertheless, the role of FDI is still very limited even though this type of entry mode is
growing within the population of SMEs. In fact, according to a relatively recent OECD
report (1997) only 10% of the SME population was accounted for in FDI activities.
Moreover, this 10% represents the larger SMEs that are those firms that have between

250 and 500 employees. Thus, this categorisation does not fall in this thesis definition,
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which classifies an SME, in line with the E.U. criteria, as a firm with less than 250
employees.

FDI and other foreign market entry modes such as licensing, franchising, management
contracts and so forth represent for only roughly 10-15% of international business

activities currently developed by SMEs (OECD, 1997).

More specifically, SMEs in high technology sectors have an important role in creating
opportunities for new and very skilled employment making an important contribution to
economic growth and development (Coviello and McAuley, 1999). However, these
SMEs compete in markets characterised by shorter and shorter life cycles, in which
technologies fast become obsolete. They face high technological risks and operate in
industries subject to dramatic structural changes (Coviello and Munro, 1992).
Moreover, domestic markets currently tend to be too small to accommodate the
technology-based niche strategies typically pursued by small firms, and consequently
small high technology firms need to be active abroad, practically from the outset

(Coviello and Munro, 1992; Lindqvist, 1997).

In sum, there is a trade-off between some factors which favour international activities of
SMEs such as the growing market liberalisation and the declining in trading barriers
associated with advances in telecommunications, information technology and reduction
on transportation costs make things easier for SMEs to get access to foreign markets.
On the other hand, factors which hinder international activities of SMEs are the
increasing competition, both domestic and international, which makes things harder for
the SME survival and growth. Moreover, the increasing consolidation in most business
industries represents even more difficulties for SMEs to find their accessible and

profitable market niches.

4.5 Internationalisation Theories: Country vs. Firm Level

According to the level of analysis one can make the distinction between international

trade theory and international business theories/ internationalisation theories.

93



The former is related to country-level of analysis mainly explaining why countries trade
in general as well as on their patterns of specialisation, while the latter focuses at firm
level analysing how and why MNEs (international business theories) and SMEs

(internationalisation theories) are active in foreign markets.

4.5.1 International Trade Theory

The reasons why countries engage in trade are twofold. First since there are differences
between countries they try to find arrangements that are beneficial to the parties
involved. Second, countries try to specialise in a limited range of products and in so
doing they can achieve economies of scale in production (Krugman, 2000, McDonald et

al, 2002).

Empirical evidence shows that characteristics in international trade reflect the
interaction between different patterns of economic specialisation, in different countries,
associated with the achievement of economies of scale, which enhance productivity and

efficiency in those countries.

Classical theory (Adam Smith, 1760) suggests that absolute advantage is achieved by
one country when it produces a specific good using lower labour costs. In this context,
trade is established because it is beneficial not only to the country, which produces the

good but also to other countries, which can obtain that good at a lower price.

In the nineteenth century neo-classical theory (Ricardo, 1819) posits that even if a
country does not get absolute advantage, international trade would be beneficial to that
country if it possesses comparative advantage. In fact, the Ricardian model/
comparative advantage model suggests that if even one country in particular is able to
produce all its goods cheaper than another country, trade can still be beneficial for both
countries based on comparative rather than absolute cost advantages. Therefore,

countries should only produce those goods where they get comparative advantage in
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comparison to other countries. They can trade those goods for other products where they
have higher labour productivity that is where they not hold comparative advantage.

A country owns comparative advantage in the production of a specific good if the
opportunity costs in producing that good, in terms of other products, is lower in that
country in comparison with other countries (Krugman, 2000; McDonald et al, 2002).

In addition, according to neo-classical theory (Ricardian model) international trade
takes place due to differences in productivity of labour more than any other factors of
production. In this context, there are some similarities between neoclassical theory and
the RBV. The former refers to only two factors of production (labour and land) while
the latter is extended to more factors of production (Barney, 2001). In addition, the

RBYV calls to economic rents: Ricardian rents.

Although the Ricardian model makes good predictions in terms of why trade may
happen and in the respective impact at country level it also gives rise to some
misleading conclusions. In fact, it foresees a high degree of country specialisation that
does not exist in real world. Secondly, it sees no significant role in differences of
resources among countries as a cause of international trade once, for neo-classical
theory, trade is only explained by differences in labour productivity. On the contrary,
the unequal distribution of resource endowment among countries appropriately explains
the occurrence of international trade and international production. Thirdly, it does not
account for the role of economies of scale possessed by certain producers in certain
countries and consequently it does not explain why international trade occurs among

nations with similar specialisation patterns (Krugman, 2000; McDonald et al, 2002).

Later in the twenty century Heckscher (1950) and Ohlin (1933) developed a theory
suggesting that international trade is to a great extent, driven by differences in factor
endowments in different countries. In fact, this theory argues that the proportions of
factor endowments of resources, available in distinct countries, are dissimilar and the

proportions in which they are used are also distinct in the production of different goods.

Some naive assumptions of the models, presented above, such as perfect competition,

the absence of economies of scale have been revised (e.g. Krugman, 2000). Indeed, for
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this author, the emergence of market imperfections in trading between countries arises
due to imperfect competition as a result of the manifestation of economies of scale.

Overall all these theories state a static market-equilibrium.

4.5.2 International Business Theories

Much of early research on internationalisation has been focused on the activities of
Multinational Entreprises (MNESs) and their processes of expansion in foreign countries
(Buckley and Casson, 1976; Rugman, 1982) emphasising aspects of Foreign Direct
Investment (FDI), which emerged from different theoretical backgrounds.

For example, the market imperfection approach (Hymer, 1976) posits that some firm-
specific advantages such as superior product technology, management skills and so
forth of a MNE could offset costs and information advantages detained by national
companies in their home markets. In fact, while the latter have an intimate knowledge of
the market conditions in their domestic countries the former can only obtain that
knowledge at a cost. The competitive advantage of MNEs is explained by imperfections
in markets for goods or factors of production. These imperfections are the consequence
of certain firms acquiring competitive advantage through product differentiation,

technological and marketing advantages and the access to financial resources.

The market imperfections approach was further developed and refined to become the
core of the internalisation theory (Buckley and Casson, 1976). These authors argue that
MNEs in a situation of product development or intermediate-product market
imperfections that deal with aspects such as knowledge and technology, which represent
firm’s resources, are difficult to organise and costly to use. Thus, the market for
components or intermediate products will rely on the internalisation of these markets
through FDI. In this context, the MNE is motivated to create internal markets where
transactions can take place at a lower cost rather than by using external markets
(McDonald et al, 2002).

In fact, the meaning of internalisation is that the MNE will establish a specific business

transaction through its internal hierarchical organisational structure rather than relying
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on external factor markets (Coase, 1937; Williamson, 1976). The emphasis of
internalisation is on the motivations of the MNE to extend international operations by

its own.

Currently, further theories in international business (Rugman, 1980) are based on,
directly or indirectly, market imperfections and the need to internalise imperfect factor-
markets. In this context, theories of market imperfections and internalisation conducted
to the use of transaction costs analysis in explaining why and how internationalisation

OocCcurs.

In sum, firms internationalise in order to reduce costs by internalising the transfer of
goods and services across national boundaries, choosing for each stage of production
the lowest cost location and optimal organisation structure in so that transaction costs
are minimised (McDonald et al, 2002).

In addition, it also considers that a MNE develops some specific monopolistic
advantage in the home market and can keep this advantage in foreign markets at little
additional costs (Caves, 1982). However, if this specific advantage cannot be kept
throughout the process of internationalisation against any opportunistic behaviour of
other firms, market imperfections or other situations, it is likely that firms prefer to
internalise these activities within their hierarchical organisational structures. Indeed, by
internalising activities firms are more able to keep control of valuable and unique
resources that may possess. In other words, for firm’s expansion these unique resources
and capabilities are better protected and deployed by the use of sales/wholly owned

subsidiaries rather than relying on the use of external markets.

Another economic approach to internationalisation is Dunning’s Eclectic Paradigm
(Dunning, 1980, 1988) which in contrast with transaction cost economics (TCE)
suggests that the minimisation of transaction costs is not the only factor influencing
internationalisation. Indeed, in his framework Dunning suggests that the combination of
ownership (O), location (L) and internalisation (I) are the main factors explaining
internationalisation decisions. Ownership advantages represent firm unique assets and

resources that allow the firm to obtain competitive advantage. Examples of Ownership
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advantages could lay on the access to unique resources (static ownership advantages)
and/or the capacity to organise mobilize and deploy resources in a more efficient way
(dynamic ownership advantages). Location advantages intend to represent the
attractiveness of a certain market in terms of market size, potential growth and potential
risk. In addition, more recently Dunning (1993) added other measures of location
advantages such as availability of lower labour costs, country infrastructures and
similarities in terms of culture and habits. Finally, internalisation advantages refer to the
savings in transaction costs achieved (Williamson, 1981) of choosing an internalised
hierarchical mode of operation rather than an external mode.

Overall, Dunning’s framework is mainly concerned with international
production/operating choices of MNEs as well as on the intra firm trade for intermediate
products. In this context, the focus of Dunning’s Eclectic Paradigm, is on decisions
taken in certain moment in time, by a MNE, in a later stage of the internationalisation
process rather than understanding the process as a whole. As Johanson and Vahlne
(1990) study states international business theory is more concerned with the outcome of

internationalisation and not how the process occurs and evolves over time.

In short, the key issues of Internalisation Theory and Dunning’s Eclectic Paradigm are
on why and in what forms MNEs exist and the types of foreign market expansion they

currently use rather than trying to explain the evolution process in becoming MNEs.

Last but not the least, international business theories assume that decision-makers
within MNEs take rational decisions based on perfect knowledge about situations they
face. Thus, these theories do not include behavioural-related variables. This fact, to
some extent, may be less important in the case of MNEs compared to the situation of

less experienced SMEs.

In conclusion, the main advantage of international business theories lie in explaining
firm’s decisions or choices taken in a certain moment in time. Consequently, its analysis
of internationalisation is mainly static and therefore does not capture process and system
dynamics, overtime. In addition, the main focus of most economic models is on MNEs

instead of SMEs.
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The next subsection will present a more in-depth analysis of TCE. The importance
given to TCE is due to the fact that an important component of the research framework,
in this study, is the type of entry mode used by the high technology SME, in the main
foreign market that is: independent or rather contractually. In fact, the extant literature
acknowledges that in TCE studies, the dependent variable is typically the entry mode
(Peng, 2001). This is specially the case for discriminating dichotomous modes used in
this research (Sharma and Erramili, 2004). In addition, this approach may be
appropriate once another one of the main aims of this study is, by using the RBV, to

link entry modes with foreign market performance (Peng, 2001).

4.5.2.1 Transaction Cost Economics (TCE)

Transaction costs economics (TCE) has been since the early eighties a very influential
framework explaining internationalisation decisions and predicting entry mode choice,

mainly by MNEs, in manufacturing and service industries (Erramili and Rao, 1993).

Current studies, influenced by TCE, treat each specific foreign market service mode as a
transaction and the key decision, for a MNE, is whether to internalise business activities
via, for example FDI or relying through arm’s length of external markets (Williamson,
1975, 1985). In this context, the choice of the appropriate institutional arrangement is a
function of transaction efficiency, which in turn is dependent upon the method that is
most cost effective to establish that transaction. This assessment is done based on the
following assumptions: firstly, people are opportunistic, that is, they mainly pursue their
own personal goals (Seth and Thomas, 1994; Williamson, 1988). Secondly, people are
bounded rational, that is, they do not have access to all critical information to make
decisions neither do they have full comprehension of the information made available to
them (Seth and Thomas, 1994) and thirdly when asset specificity influences the
transaction; for example when idiosyncratic assets are closely attached to a specific
strategy; firms should rely on their own hierarchical structures rather than on external

markets (Rumelt et al, 1991).
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Currently, TCE suggests that firms with higher endowment of internal resources try to
protect their know-how against any opportunistic behaviour of potential partners
(Williamson, 1988). In addition, any form of cooperation, even through a contractual

entry mode is done very carefully, on an ad-hoc basis.

Potential benefits of cooperation are mainly related with the exchange of knowledge-
based resources, between partners (Lawless and Price, 1992). However, as TCE also
suggests the transfer of knowledge to outside partners face important limitations such as
bounded rationality and opportunism (Seth and Thomas, 1994; Williamson, 1988).

In these circumstances TCE points out to the transaction costs on inefficiencies on the
transfer of knowledge to external partners while minimising the effects of bounded
rationality and opportunism. Moreover, some forms of knowledge are more difficult to
transfer than others due to the indicated effects of bounded rationality and opportunism
and consequently involving higher transaction costs when transferred to outside
partners. For example, tacit knowledge, knowledge that is ill codified, embedded in
organisational routines, is very hard to transfer across firm boundaries (Anderson and
Gatignon, 1986; Buckley and Casson, 1996).

On the other hand, as far as opportunism is concerned anecdotal evidence suggests that
it increases the risks related with the transfer of knowledge to external partners. In other
words, it increases the dissemination of risk (Agarwall and Ramaswamy, 1992).
Dissemination of risk refers to the risk that some of firm’s resources, which might be
source of competitive advantage, may be object of appropriation by the partners whom
the firm cooperates with. This is a very important issue since, as suggested in chapter 3,
(see sections 3.6.1 and 3.6.2) often knowledge-based