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Abstract

This dissertation aims at understanding how suppdin integration, and its broader context of
interorganizational strategic alliances, impactgdgrenance. While the literature is stating that
the most admired and feared competitors today amepanies that link their customers and
suppliers into tightly integration networks, preysostudies showed a positive, but rather weak
link, between supply chain integration and perfanoga Moreover, some empirical studies even
showed that supply chain integration is no guaeafie success. Consequently, other factors are
influencing this link between supply chain integyatand performance. Based on this statement,
we looked at some other variables such as behalicharacteristics, contextual variables and
the development of alliances that might impact lthke between supply chain integration and

performance.

More specifically, the aim of this dissertationtas(1) assess the predictive value of behavioural
characteristics of strategic alliances on operatioperformance, (2) reveal some of the
contextual contingencies of these strategic aléan€3) test the notion of supply chain
integration as a dynamic capability and (4) underdthow these strategic alliances develop and

transform over time.

To understand these complex relationships betwapplyg chain integration and performance,

we combined multiple data sources and researchitpobs. The research methodology literature
is describing this research technique as a mixetthadedesign, which uses both qualitative and
guantitative studies. Furthermore, the quantitatesults are used to guide the sampling of our

gualitative research.




Based on a framework for measuring the successaiggic alliances in the literature, our first

objective is to assess the predictive value ofehbpehavioural characteristics, i.e. alliance
attributes (such as trust, interdependence anddiwion), communication behaviour (i.e.

information sharing, participation and quality) aatliance management (i.e. supply chain
leadership and process thinking) on the operatipagbrmance. Our analyses clearly show that
all three behaviour characteristics impact the afjp@nal performance and that the alliance
attributes are the main predictor. Furthermoreseraliances show us how or in other words via
which operational performance variables, these \netiel characteristics impact performance:

by decreasing costs in the supply chain or by orgdtetter services towards the partner.

A second study indentifies different levels of siypghain integration based on the information
flow characteristics between the partners. Furtloeemwe looked at the differences in relational,
contextual and performance variables of these réiffielevels of supply chain integration. Our
analysis shows that highly integrated supply chienge high levels of trust and interdependence
and that the difference between low and mediumldew€ supply chain integration co-varies
with the level of trust. As such, this data showattwe first need to build up trust to share
information and only think about implementing stiues to share this information in later
stages. Furthermore, the study shows that suppdynctechnologies are not replacing the
traditional ways of communication between the padnbut are an additional medium which

enables companies to integrate the informatiometio parties.

A third study measures supply chain integrationabdity as a dynamic capability, containing
(1) different processes of information sharing &ptare changes in supply and/or demand, (2)
procedures to detect these changes and (3) tramaion processes to solve supply or demand
problems. This study measures integration as dimgi®f these three sub-capabilities (in
contrast with previous studies which only measure or two of the sub-capabilities) and shows
that there is a significant impact on performaniceampanies score high on all three sub-

capabilities.

Finally, our last study is describing the developmprocess of five supplier alliances. We
describe the five cases in terms of evolution,ttlggers for more integration and, relationship
and product characteristics. Our results showrtiaiaging these alliances is a complex process

and requires continuous efforts from both partiesthie relationship. Furthermore, the data

Vi



suggests three important integration activitiesupplier alliances: operational, relational and
financial integration. Each of these are triggaifedugh different managerial decisions such as

supplier reduction programs, process improvemesgnams and/or risk management programs.

As a whole, this dissertation contributes to adsaihderstanding of the supply chain integration
construct and its impact on performance. This diagen adds in a multidisciplinary way to the
existing literature, by blending insights of suppglyain management, strategy and behavioural
aspects. From a business perspective, added waprevided by showing how and under which
conditions supply chain integration might increttee operational performance of the alliance.
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Samenvatting

Ondanks er vaak gespeculeerd wordt dat bedrijvensthirk geintegreerd zijn met klanten en
leveranciers beter presteren, vonden onderzoelemists een matig positieve impact van supply
chain integratie op performantie. Dit doet ons veeden dat er andere factoren aan de basis
liggen die de link tussen supply chain integratieperformantie beinvioeden. De doelstelling
van dit doctoraat is dan ook om na te gaan welke éctoren zijn en welke factoren er m.a.w.

kunnen voor zorgen dat supply chain integratie’éshoogde prestaties leidt.

De doelstelling van dit doctoraat kan onderverdeeibrden in volgende vier
onderzoeksobjectieven: (1) nagaan wat de invloed van management- en
gedragskarakteristieken van de supply chain aléasyp de operationele prestaties, (2) begrijpen
hoe omgevingsfactoren de supply chain alliantiendeéden, (3) het testen van de notie van

‘supply chain vaardigheid’ en (4) nagaan hoe ddiimnéies zich ontwikkelen.

Om deze complexe relatie tussen supply chain iatiegren performantie te bestuderen,
verzamelden we meerdere datasets en maakten weuilgebran verschillende

onderzoekstechnieken. Zowel kwalitatieve als kwat#ive onderzoekstechnieken werden
aangewend, waarbij de kwalitatieve onderzoekstetleni tot doelstelling hadden om datgene

wat we vonden verder te verklaren aan de hand asa studies.

In een eerste studie, gebaseerd op een raamweiMatanen Spekman (1994) en Monczka et al.
(1998), hebben we de impact van een aantal manageeregedragskarakteristieken bestudeerd
bij supply chain allianties. Deze karakteristiek@arden onderverdeeld in drie groepen van
karakteristieken: alliantie  attributen (vertrouwenafhankelijkheid en coérdinatie),
communicatiegedrag (communicatie kwaliteit, infotimgarticipatie en informatie uitwisseling)

en management technieken (proces denken en |didg)sde eerste studie wil dan ook nagaan
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wat het effect is van elk van deze individuele kegeastieken op performantie en hoe deze
karakteristieken de performantie beinvloeden Yii®.welke operationele verbeteringen: service

verbeteringen of kostenreducties).

Een tweede studie identificeert verschillende nigegan informatie uitwisseling in de supply
chain. Vervolgens wordt ook nagegaan of deze véimatie niveaus van informatie uitwisseling
gelinkt kunnen worden met bepaalde relationelecenextuele situaties en bepaalde niveaus van
supply chain integratie. Deze studie toont aaneéatuitwisselen van informatie enkel mogelijk
is wanneer er voldoende vertrouwen is tussen headimers. Verder geeft deze studie ook aan
dat supply chain technologieén niet de traditionefermatie uitwisselingskanalen vervangen,

maar eerder een additioneel kanaal vormen dienrdte participatie mogelijk maakt.

Studie drie test de notie van ‘supply chain vadrelid’. Hierbij wordt niet enkel gekeken in

hoeverre ondernemingen integratiepraktijken uitsogemaar ook naar de mate waarin bedrijven
in staat zijn om te reageren op veranderingen isugply chain. De studie toont dan ook aan dat
bedrijven die deze vaardigheden van (1) detecteaenveranderingen in de supply chain (2)
procedures om signalen op te vangen en te verialecties en (3) ervaring hebben in het
uitvoeren van supply chain integratie projectenstamat zijn om hun performatie aanzienlijk te

verhogen.

De laatste studie van het doctoraat bekijkt tetteskupply chain integratie aan de hand van case
studies. Hierbij worden vijf trajectories beschnewan bedrijven die nauw geintegreerd zijn.
Deze studie bevestigt een aantal van voorgaandadigen in case studies en laat ons toe om
het ‘hoe’ en ‘waarom’ beter te begrijpen. Deze ®sidbeschrijven dan ook de motivatie van
bedrijven om meer te integreren en beschrijvenviduée naar meer integratie als een cyclisch

process waarbij het belangrijk is dat beide pastbdijven investeren.

We kunnen dus besluiten dat dit doctoraat beteriehten verschaft over de impact van supply
chain integratie op performantie en de rol die ngem@ent- en gedragstechnieken en

omgevingsfactoren hierin spelen.
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Chapter 1: Introduction and research

objectives

In this first chapter, we will discuss the genaesearch objectives underlying this doctoral
dissertation. We start with highlighting the im@orte of strategic alliances in the current
organizational context. This is followed by a ravief the literature on strategic alliances and
its main aim: creating an integrated and synchemhizupply chain. We will provide
definitions for the terms used and explain the reuork for this doctoral thesis. Based on the
literature review, we will then identify the reselargaps and eventually present the general
research objectives for the doctoral dissertatiie. conclude by providing an overview of
the structure of the doctoral dissertation.

Keywords: strategic alliances, supply chain intégra performance improvement

1.1 Strategic alliancesin a supply chain context

The emergence of low-cost information sharing haslenit possible for manufacturers to
change the way they operate and distribute infdomathroughout their organizations.
Through the use of ERP systems, these firms carapwith lower levels of inventory and
can respond more quickly to changes in requireméfag/ever, firms have made much less
progress in improving the efficiency of the prodoctand information flows between their
own plants and those of their suppliers and custenf lack of communication between
supply chain partners is reducing this potentialifiwentory and expense savings, as well as
leading to duplication of effort and investmentron-ideal information processes in the

supply chain.

From a managers’ perspective, setting up these comeation systems and procedures to
coordinate production and information flow is afidiilt undertaking. It requires effort, time

and willingness of both partners. Furthermore,itbightened environmental complexity and
the behavioural characteristics of such a stratafjence (see definition section 2) make this

task even more complex. Consequently, we can #tatesome of the success of strategic
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alliances is attributable to the way in which ing@n practices are combined and organized,

rather than just the nature of the practices tharase

The aim of this doctoral dissertation is thereféoe examine the impact of integration
practices and behavioural characteristics of grat@liances on the operational performance

of the supply chain partners.

In what follows, we provide a selective review aff@rical research on strategic alliances in
a supply chain context. It is not our intentionpimvide a comprehensive overview of the
literature. The four papers presented in chaptaos@will provide a more complete and in-
depth discussion of the relevant literature. Gitka importance of the concept of the
strategic alliance and supply chain integratioralinfour empirical studies reported in this
dissertation, we first provide a definition of thesoncepts. We also develop an overall

framework of the dissertation, supported by therditure (see Figure 1.1).

1.2 Strategic alliances and supply chain integration: definition

and framewor k

The term inter-organizational relationships spaoth lzontractual and equity arrangements
(Yoshino and Rangan 1995) and includes stratedjmnaks, franchises, research consortia
and various forms of network organizations. The donof strategic alliances, as described
in the literature, spans some of the contractualngement (i.e. the nontraditional contracts)
and some equity arrangements (i.e. arrangement naithew equity and with creation of
equity) (Yoshino and Rangan 1995). An overview bé trange of inter-organizational
relationships and the concept of strategic alliancan be found in Appendix A. Since we
believe that the way in which partners are brouglyether (i.e. contractually or through
equity arrangements) may influence integration fizas, information flows and behavioural
characteristics, this doctoral dissertation focusedy on strategic alliances based on
nontraditional contractual arrangements. Based hendefinition of Yoshino and Rangan
(1995), strategic alliances, which are differenirsimple buy-sell contractual arrangement,
require the following necessary and sufficient gbads: (1) independence of the parties, (2)
shared benefits among the parties and, (3) ongmanticipation in one or more key strategic
areas, such as technology, products, markets, Gaosequently, we describe strategic
alliances as “long-term cooperative relationshipsighed to increase the strategic operating

capability of two individual firms, with the aim adchieving significant benefits to both
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parties. These alliances will last provided thatytkhontinue to offer significant value to each
of the parties. Some of the main benefits of thsetof relationships are the increase in the
synchronization of the supply chain, the reductérotal costs, improvement of quality and
cycle times, as well as a strong competitive pasitvhich exceeds any possible contribution
from traditional relationships (Monczka et al. 1998or this dissertation (and as you can
see from our definition), however, we only studyattgic alliances which include some
component(s) of supply chain integration (i.e. $bigs, purchasing and/or operations; see
non-traditional contracts in Bold in Appendix A)th@r strategic alliances focussing only on
for instance R&D collaboration or an integratedesaproposition are in other words not

included.

Furthermore, the literature also makes a distinchietween horizontal and vertical alliances
(e.g. Achrol 1997, Yoshino and Rangan 1995). Whdezontal alliances focus on working
together with competitors, vertical alliances ddmeran alliance of a company with its
supplier or customer. The focus of this dissenaisoon vertical alliances or what we call the

supply chain.

Figure 1.1 represents the overall framework anddifierent constructs of this doctoral
dissertation. Central to this doctoral dissertai®he concept of strategic alliances and its
main aim of integrating the information and phykiflaw in the supply chain. While
strategic alliances include the total set of openal, tactical and strategic integration
activities, supply chain integration specificallpctises on the operational and tactical
processes of integrating the physical and inforomatilow as defined by Frohlich and
Westbrook (2001) and Sahin and Robinson (2002)s&Iseipply chain integration practices
include for instance information sharing betweea tfartners, but also joint supply and
demand planning, joint inventory management (elg! 8ystems), collaborative forecasting
or even decisions to locate the plant next to &ocner or a supplier to improve the delivery.
As such, the concept of strategic alliances isdgo#han just integrating the operational and
tactical processes of the information and phydicaé and might also include organizations
to strategically work together or see supply cheitegration as a part of the overall

integration activities.

Furthermore, the framework shows that the integnatif the information and physical flows

is influenced by the behavioural (antecedents) @rdextual characteristics of the strategic

Chapter 1: Introduction and research objectives 3



alliance. Finally, these strategic alliances infloe the operational performance of the

strategic alliance.

Figure 1.1 Framework of the doctoral dissertation

Antecedents: Strategic alliance Outcomes:
behavioural Operational
characteristics R | performance
_alliance attributes| ] | Aim: supply chain P cost efficiency
-communication integration or (cost benefits)
behaviour integrating the -Process

-alliance information and flexibility
management physical flow (=service benefits)

Research objective 1 (chapter 3): The predictivduesaof behavioural

characteristics on the success of strategic at#ianc
I I

Context

- product and firm characteristics
- supply chain dynamics
- relationship history

Research objective 2 (chapter 4): Supply chainriméiion
sharing strategy

Research objective 3 (chapter 5 and 6): Suppliéeghation

capability

Previous research has contributed significantlguo understanding of some of the different
aspects of the framework of strategic allianceghihnext section, we describe the different
general constructs of our framework and review rtte@n conclusions that can be derived

from the literature. Furthermore, we identify thregortant research gaps.
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1.3 Synthesisof theliterature and resear ch objectives

1.3.1 Supply chain integration

A strategic alliance recognizes that integratedri®ss processes create value for the firm’s
customers and that these processes reach beyorubtimelaries of the firm by drawing

suppliers and customers into the value creatiortqe® (Tan et al. 1998). The theoretical
foundation for supply chain integration can be éxhto the value chain model (Porter 1985),
and specifically, its notion of linkages. Portervacates the identification and strategic
exploitation of these horizontal and vertical ligka. Optimizing these vertical linkages with

suppliers and customers is the core of supply cim@nagement.

The literature suggests that there are two int@edl forms of supply chain integration for
strategic alliances. The first type of integratiowolves coordinating and integrating the
forward physical flow of deliveries between suppiemanufacturers, and customers. The
other prevalent type of integration, called supplaliances, involves the backward
coordination of information flows from customers sappliers. These information flows
allow multiple organizations to coordinate theitidties and physical flows in an effort to
truly manage the supply chain (Handfield and NisH#99, Frohlich and Westbrook 2001).

Supply chain integration, which is the core aim stfategic alliances for supply chain
improvement, focuses on the tactical and operatipracesses and is thus defined as the
processes or routines of acquiring and sharingnmétion with a supply chain partner and
the practices and procedures in place to handéeitformation and to support the physical
flow (Swink et al. 2007, Carr and Pearson 1999).

1.3.2 Thebehavioural characteristics of strategic alliances

While the behavioural characteristics of strategltances have been explored in the
literature, an understanding of how these behasloaharacteristics are associated with
operational performance is under-studied. Sincés inot always clear which elements
determine whether a strategic alliance is succkssfsights in how these characteristics
influence performance might help to prescribe themgtion and conditions of successful
strategic alliances. Furthermore, it might helmpanies to aid in the selection of partners as

well as in the on-going management of alliances.
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Previous research also draws on several theordiasds to examine this issue. First, the
resource-based perspective is used to build supgmoa configurational view of integration,
suggesting that it is not the impact of isolatedcfices that matters but the performance
synergies that emerge from specific collectiong@ctices. Furthermore, the literature on
strategic alliances has posited theories, suchaasdction cost analysis (Williamson 1981,
1985), competetitive strategy (Porter 1980), reseulependence (Pfeffer and Salancik 1978)
and social exchange theory (Anderson and Narus)l@84iressing the reasons why firms
enter into closer business relationships. Eaclhedd theories makes predictions about when
strategic alliances will be formed, but they do poadict the success of individual strategic

alliances.

Both Mohr and Spekman (1994) and Monczka et ab§)%ested a framework to explain the
success of strategic alliances. While Mohr and Byaek(1994) looked at strategic alliances
between manufacturers and downstream partners, 2kanet al. (1998) tested a similar
model of manufacturers with upstream partners. Botbdels tested the impact of the
behavioural characteristics on the success ofegfi@talliances by using simple linear
regression. However these studies tested the ingbazch single behavioural characteristic
such as for instance the alliance attributes ortess; and not as a more comprehensive
model with multiple behavioural characteristics lswas alliance attributes, communication

behaviour and alliance management impacting pedoo®.

Consequently, it is not yet clear how performareeifluenced by the different behavioural
characteristics. While previous studies mainly &mmi on financial performance, market
performance or satisfaction, we decided to looKirat-order performance measures (i.e.
intermediate performance measures impacting pedooa), which will enable us to better
understand how (i.e. via which manufacturing caji#ds) the behavioural characteristics
impact firm performance. In our study, we will assdhe influence of each behavioural
characteristic on both service and cost benefés@ated with the alliance. As suggested by
Yang (2009), researchers should investigate thenexiion between behavioural
characteristics and alliance performance. Thisystigda first attempt to do so. Our first

research objective is thus:
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Resear ch objective 1:

In order to increase our understanding of the irigmme of the behavioural characteristicg of
strategic alliances, the first objective of thisctiwal dissertation i$0 assess the predictive

value of behavioural characteristics of strategiitasmces on operational performance

1.3.3 The context of strategic alliances

Although the number of studies on behavioural andtextual antecedents of strategic
alliances is growing rapidly, these studies seenddeelop in isolation from each other.
Notwithstanding some notable exceptions (e.g. Zowi Benton 2007, Johnston et al. 2004),
few studies have tested more integrative frameworksluding both behavioural and
contextual antecedents. Given that the contexuemites the potential success of strategic
alliances, a general model, as provided in out fiesearch objective, oversimplifies the
context in which the strategic alliance is set @pnsequently, we need to include not only

behavioural, but also contextual characteristiosunresearch.

The literature describes some important contextaalbles in supply chains. Information
processing theory for instance supports the infteef supply chain dynamics on
information flow (Galbraith 1974, Zhou et al. 2003upply chain dynamics is defined in the
literature as unpredictable changes in productfin@ogies and demand for products in the
market (Miller and Friesen 1983, Zhou and Bento®7)0 As supply chain dynamics
increases, information processing capacity needi® timcreased in order to achieve superior
firm performance. Fisher (1997) suggests that supiphins facing a different level of supply
chain dynamics should use different supply chaacfices. Based on these theories, we can
state that product (e.g. volatile versus stable ateth and market (e.g. level of
competitiveness, foreign competition) charactasstinfluence the information flows
between partners in a supply chain. As such, atorskresearch objective is to look at some

of these contingencies in strategic alliances:

Resear ch objective 2:

Given the importance of behavioural as well as extoial characteristics of strategic
alliances, the second obijective of this doctorsselitation is toeveal some of the contextual

contingencies of strategic alliances
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1.3.4 Thedynamicsof strategic alliances

1.3.4.1 Creating an integration capability by focusing on lear ning processes

Different categorization schemes have been apphe®M research so as to isolate the
effectiveness of different integration efforts. dgtation can refer to anything from
information sharing to collaborative forecastingstoategic planning. Studies falling under
the supply chain integration area have examinedetfexts of these types of integration.
Often, they have considered supply, supply chaml eustomer integration resources to
either directly or indirectly contribute to perfoamce aspects of the focal firm. The work of
these OM researchers has concentrated on confirthengositive link between the level of
one or more types of supply chain integration aral gerformance of the focal firm (e.qg.
Swink et al. 2007, Vereecke and Muylle 2006, Fidhiind Westbrook 2001).

However, we believe that a firm that seeks the fisnef integration is not necessarily best
served by integrating in all manners. Rather, duith consider the integrative capabilities
that a particular type of integration can enableerEif ignoring capabilities were advisable,
justifying integration efforts within a firm reqeis tying integration types to capabilities so
that the direct benefits can be understood. Afteraa integration practice does not have
value in and of itself. Its value is derived frone tintegrative capabilities it enables, and these
are what managers seek to achieve when they implepnactices. Based on a framework of
Teece (2007), we describe an integration capalaliya dynamic capability consisting of
sensing, seizing, and transforming sub-capabilifésssuch, our third research objective is to

empirically test this notion of integration cap#ibs a dynamic capability:

Resear ch objective 3:

Given that strategic alliances are dynamic procgsser third objective is tamodel

integration as a dynamic capability including ‘trsflormational processes’

1.3.4.2 Thedevelopment of strategic alliances

We believe that case studies can provide us additimsights in describing the dynamics
and more specific the development process. Furthrernit helps us to explain some of our
previous findings in a more practical setting. VErolur second study described contingencies
in strategic alliances according to the relatiatadracteristics (i.e. trust and interdependence)

and the use of structured integration practices, nibt clear yet whether these different types
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of strategic alliances are the result of measusingtegic alliances at different development
stages (where one stage is the pre-integratior stage the other one the integration phase)
or whether these are really different types oftsgi@ alliances, which can be explained by
contingencies. Furthermore, the case studies retp understand the longer term dynamics
of strategic alliances by describing how strategliances develop over time. Our final

objective can thus be stated as:

Resear ch objective 4:

Given that strategic alliances evolve over time; faurth objective is to understarttie

development process of strategic alliances

This list of avenues for research is by no meamsprehensive. Our aim was to focus on our
research objectives as derived from our framewatkfeom previous research. Nevertheless,
we believe that this introduction chapter offersngogeneral entry points into the literature

which will guide us during this manuscript.

1.4 Overview of the chapters

Part | To address the research objectives as descrileedpmducted four empirical studies.
The data for these studies were collected in thegmrate research projects. In chapter 1 of
part I, we described the research objectives ofitbgertation. In chapter 2, we will describe
the samples and the data collection methodologgt feethis doctoral dissertation. This will
enable the reader to sense the context of ourestudi

Part Il In the second part of this dissertation, we wié@an essay format to present the four

studies we conducted.

In chapter 3 (paper 1), we will address the fimssearch objective of this dissertation:
‘Assessing the predictive value of behavioural aebtaristics on the success of strategic
alliances’. We report here the results of a studsasaring three different behavioural
characteristics and how these characteristicsantta service and cost benefits of a strategic

alliance.

The second research objective of this doctorakdiagon is the focus of chapter 4 (paper 2).
This paper, titled ‘Supply chain information flowategy: an empirical taxonomy’, describes
how strategic alliances integrate their informatibows and how this is influenced by

contextual factors such as business context anavimgiral aspects.
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In Chapter 5 (paper 3) and 6 (paper 4), we focughenthird objective of the doctoral
dissertation which is to explain the dynamics oételgic alliances. Chapter 5, a paper with
the title ‘Supplier Integration Capability: a coptealization and test’, presents and tests the
notion of supplier integration capability as a dyma capability. The fourth and final essay,
in Chapter 6, presents the results of 5 cases wfdimtegic alliances have developed over
time. The title of this paper is ‘From buy-sellagbnships to supplier alliances: Towards a

dynamic life-cycle theory’.

Part 111 Finally, in chapter 7, we will discuss the themait contributions of this doctoral
dissertation across the four empirical studies.cBipally, we highlight how the results
reported in this doctoral dissertation contributethe literature on strategic alliances and
supply chain integration. Furthermore, we concluddé some practical learing points for

managers.
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Appendix

Appendix A Range of inter-organizational relationships

Inter-organizational

relationships
\ \

Contractual agreements Equity agreements
\ \ [ \ |

Traditional Nontraditional No new Creation of Dissolution
contracts contracts equity equity of equity
Arm’s length -Joint R&D -Minority . _
buy/sell -Joint product equity .Nc.)nsub5|d|ary Joint - Mergers
contracts development investments Jointventures vent'ur'e ~and
-Franchising - Long-term sourcing -Equity Fifty-fifty sm;b5|d|ar|es acquisitions
-Licensing agrfeements swaps joint of MNC
- Cross- -Joint venture
licensing ma.nufacturin.g -Unequal

-Jscr):::ergarketlng equityjoint

) ventures

distribution/service

-Standards

setting/research

consortium

. . Yoshino and Rangan 1995
Strategic alliances
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Chapter 2:

Introduction to the empirical studies

The previous chapter introduced the three objestviethe doctoral dissertation. To address
these objectives, we conducted four empirical ssidivhich are reported in chapter 3 to 6. The
aim of this second chapter of the doctoral distertas then to describe the general context of
the dissertation. More specifically, we will dederithe dissertation’s overall methodology: a
mixed-method design. We will also report information the sample of each of our studies and
explain how we collected the data.

Keywords: methodology, mixed methods, empiricatiss

2.1 General methodology

The main aim of this doctoral dissertation is dissxt in chaper 1 as: (1) assess the predictive
value of behavioural characteristics of stratedfiaraces on operational performance, (2) reveal
some of the contextual contingencies of theseegfi@tlliances, (3) test the notion of integration
as a dynamic capability and, (4) understand howetlstrategic alliances develop and transform

over time.

Strategic alliances are a complex phenomenon. Terstand these complex relationships and
make inferences about these complexities, we heligat multiple techniques should be
combined. Therefore, we need a variety of datacesuand analyses to better understand this
phenomenon. Mixed-method designs can provide thisdpturing coarse-grained (survey) as
well as finer grained (case study) insights. Magrec#fically, while the first three studies aim to
confirm our hypotheses on the relationship betwbehavioural characteristics, integration
practices, contextual variables, and performan&also want to know ‘how’ and ‘why’ these
relationships happen, which was the aim of thetfostudy. This means, we also conducted case

studies on integration practices to help us to@epthese relationships (Eisenhardt 1989).

The literature describes this combination of quatitie and qualitative research as mixed-model

design. This mixed-model design allows us to siemébusly confirm a quantitatively derived
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hypothesis and explore in greater depth the prese®y which the relationship occurred
(Tashakkori and Teddelie 2003).

This mixed-model design has some clear advantddgmsmain advantage of this method is that
it provides better and stronger inferences. Sevausthors (e.g. Creswell 2002, Greene and
Caracelli 1997, Brewer and Hunter 1989) have pattd! that using mixed methods can offset
the disadvantages that each of the methods hatleelbyselves. While one method gives greater
depth, the other will give greater breadth and tlogre they may give results that enable
researchers to make better inferences. Greene Et989) provides additional support for the
usefulness of these mixed methods by describirgyftimctions for such methods: triangulation,
complementarity, development, initiation, and exg@an. The first two functions of mixed
methods (triangulation and complementarity) arateel to the fact that mixed methods lead to
multiple inferences that confirm or complement eautmer. The latter three functions
(development, initiation, and expansion) are maiated to mixed method studies in which
inferences made at the end of one study lead toqtmestions of the following study.
Consequently, we use a mixed-method design indissertation to make better inferences by
using multiple data sources and data analysis igebs. Furthermore, the outcomes of one
study raised questions and helped us to formuleebjectives of the next study. The logic for
this is described in chapter 1. Study 1 for instamseasured the predictive value of the
behavioural characteristics on performance. Howeber main limitation of this study was that
we did not take contextual factors into account. stieh, a second study focussed on these
contextual issues. In the second study, we defihezk clusters of information flow strategies
and looked for contingencies. However, we could determine whether these clusters are the
result of different stages of a development proa#sa strategic alliance or are rather due to
contingencies. Consequently, study four describee development process of strategic

alliances.

2.2 Overview of theempirical studies

The data of the four empirical studies were codldcatvithin the scope of three larger research
projects. As shown in Table 2.1, the data for tin&t two empirical studies were collected in
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Belgian companies involved in strategic alliancethwuppliers and/or customers. The data for
the third empirical study are collected in an intional setting and focus more on the
integration practices. The third research projacallly consists of descriptions of 5 supplier
alliances of Belgian manufacturers with a supp€hile the first two studies focus on supply
chain alliances (i.e. with both suppliers and comrs), the third and fourth study are more
specific and focus on supplier alliances. Spedftails about the theoretical models, research

designs and measures of the three studies camubd fio chapter 3 to chapter 6.

Table 2.1 Overview of research projects

Project | Sample Study M ethod

1 Belgian manufacturers Study 1/ research objective 1 (chapter 3) | Cross-
involved in strategic alliances| The predictive value of behavioural sectional study
with suppliers and/or characteristics on the success of strategic
customers alliances

Study 2/ research objective 2 (chapter 4)

Supply chain information flow strategies

2 International manufacturers |nStudy 3/ research objective 3 (chapter |5¢ross-

the metal products, machinefySupplier integration capability Sectional study

and equipment industry

3 Supplier alliances of BelgianStudy 4/research objective 4 (chapter [6Tase

manufacturers in the food orFrom buy-sell relationships towards supplieBtudies

electronics industry and itsalliances

supplier

2.2.1 Research project 1 (study 1 and 2)

Data collection The target companies for the first research ptojensist of manufacturing
companies in Belgium involved in strategic alliasc®ata were collected during the second half
of 2006 and beginning of 2007. The unit of analysia strategic alliance of a principal company

with a supplier or customer.
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The targeted informants for the study were suppigirc managers, logistics managers, and
purchasing managers from companies with more tifigneimployees. This choice was made to
focus on managers with appropriate supply chaimkege and companies of sufficient size to
be likely to employ supply chain information flovirategies. An initial contact list of 300
manufacturing companies was randomly developed frtme Customer Relationship
Management database of the sponsoring univerdiig. database consists of an extensive list of
supply chain managers who participated in execwgtigcation programs. We were thus able to
select participants based on their function andp=ong. An initial effort was made to contact
participants to request their participation in #gtedy, with the result that 200 managers agreed.
Furthermore, the initial contact helped us to idgrthose companies and their managers that
worked closely together with suppliers and/or cosds and as such were in our target group.
The next step was to send the questionnaire tpaaticipants via e-mail. Following Dillman’s
(1978) total design method for survey data coltetctiollow-up phone calls have been made in
order to maximize the response rate. The finalltesocluded 56 respondents or 112 strategic

alliances, for a response rate of 18.7% of théirtbntact sample of 300 managers.

We asked our respondents to describe both a mosessful and a least successful strategic
alliance. This is different from most other resdafocusing only on successful alliances (e.g.
Johnston and Kristal 2008).

We also allowed respondents to decide whether toisfaon supplier or customer strategic
alliances, since we believe that few managers Iradepth experience with both supplier and
customer alliances. We believe this leads our med@ats to give more accurate responses than
when asked to simultaneously fill out a surveyldoth an upstream supplier and a downstream
customer as in Frohlich and Westbrook (2001). @f 112 strategic alliances, 34 alliances
focused on customer-alliances (downstream) an@@i@ed on supplier-alliances (upstream).

The data were thus gathered cross-sectionallythieestudy variables were measured at one point
in time. As such, the nature of our data makes mhgwwausal inferences difficult (Singleton and
Straits 1999).

More information on the final sample can be foum€hapter 3 and Chapter 4.

Survey design Where possible, the scales are based upon exmstaigs in the literature. Pre-

testing of the questionnaire was conducted usiagnaple of 10 experts (academics and people
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in the field). The pre-testing provided supporttize face validity of the constructs and resulted
in a few minor changes in wording and presentatainitems. The questionnaire was

administered in English to prevent possible intetgion errors.

Analysis of the data To test our first research hypotheses (study 1),used Partial Least
Squares (PLS). This technique enabled us to fieshisure the measurement properties of our
scales and then assess the predictive value ob¢havioural characteristics on operational
performance. The second research question (studys2)l cluster analysis to develop a
taxonomy of supply chain information flows and twok for differences in contextual and

behavioural characteristics in these clusters.

2.2.2 Research project 2 (study 3)

Data collection We used the data on supplier integration and pmadace collected within the
fourth edition of the International Manufacturingr&degy Survey (IMSS V). This data
collection was carried out in 2005 by a global retvof researchers. We contributed the

Belgian data to the global database.

This project, originally launched by the London Bss School and Chalmers University of
Technology, studies manufacturing and supply ctstiategies within the assembly industry
(ISIC 38) through a detailed questionnaire admémexd simultaneously in different countries by

local research groups.

The sample of IMSS is purposefully biased towandselent, best practice firms within each
country, indicating that the firms in the samplellviie the most known firms, the best
performing ones (e.g. on profit), and the ones tteate more international visibility, the ones

that are more representative of the specificity stnehgths of the country.

The questionnaire was completed by operations, faaturing, and technical managers of the
firm. In some cases (for the medium-sized firmsif@gtance) the general manager answered the

survey.

Dillman’s (1978) total design method for mail swvesearch was followed and data from 711
firms were collected from 23 countries. Worldwid&,87 firms were contacted by phone and
asked to fill in the questionnaire. Prior to segdout the questionnaire, all countries, with the

exception of Greece, first made phone calls toraskondents whether they were willing to fill
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in the questionnaire. This technique has been safideapplied in previous research and is
known to increase response rates (Zhao et al. 2@@8)l respondents agreed to participate in
the research project and were sent a question&feanswers were returned of which 711 were
valid, after excluding the responses with too mamssing variables. This resulted in a response
rate of 18% (or 17%, if only the valid answers a&a&en into consideration) on the sent
guestionnaires. These response rates are accepjalda that we are contacting managers in

higher positions.

Survey design Five-point Likert scales are used in the IMSS sunkor some of the data

(financial and market performance), objective fegiwere asked of the respondents.

Analysis of the data Structural equation modeling is used to test tluppsed model. First, the
validity and reliability of the measurment modelésted. In a second phase, these measures are
then used to test the structural model.

2.2.3 Research project 3 (study 4)

Data collection While the previous two research projects were dase large datasets of
perceptual data, our third research project can$tqualitative data. As mentioned in the
general research methodology, this qualitative datlysis is used to test and explain some of

the findings of our previous 3 studies.

We collected data on 5 supplier alliances. As udgt3, we decided to focus only on supplier
alliances. Two industries were selected for outadatllection: the food and the electronics
industries. The reason for choosing these indssisi¢he difference in supply chain dynamics in
the two industries. While the food industry is eatla stable industry, the electronics industry is

more dynamic in nature. For more information o tthoice, we refer to chapter 6.

We targeted companies in these two industries legctieg them out of the top 1.500 companies
in Belgium. As such, we selected larger firms ingden. We phoned the companies and asked
them whether they had set up integrative practiciéls their suppliers and whether they were
willing to share this data. Furthermore, we seeirthra document with the requirements of the
study and we tested, based on a questionnaire,heméhese reported integrative practices
alliances could be categorized as ‘system interaiiN@nces’ as found in study 2. Based on this

information, we decided to move forward with 5 sligrpalliances.

Chapter 2: Introduction to the empirical studies 18



Interviews were conducted with different peoplerirthe buying company and the supplier. At

least 3 people involved in the supplier allianceenaterviewed for each of the cases.

Analysis of the data We coded the interviews and used our coding tortesour findings.
Nvivo is used to analyse the similarities and ddfeces between the interviewees in a structural

way.
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Chapter 3: The predictive value of behavioural
characteristics on the success of strategic

alliances

An increasing number of companies are setting uptegic alliances with suppliers and
customers. However, the majority of these alliandesot succeed. Our aim is to understand
how different behavioural characteristics are assed with alliance success. We hypothesize
that alliance attributes, communication behaviow alliance management are predictors of cost
and service benefits. Furthermore, we found thatewddliance attributes are related with both
cost and service benefits, communication behaviand alliance management are only
associated with service and cost benefits respaygtiWe also see that alliance attributes explain
most of the variance of supply chain success aadhars better predictors of alliance success
than other behavioural characteristics. Furthermamee provide insight into the way managers
can build up supply chain performance by settingtugtegic alliances.

Keywords: Strategic alliances, Supply chain managenOperational performance
This chapter is a paper forthcoming in the Intaeomat! Journal of Production Research.

3.1 Introduction

Although the fundamental importance of supply chamwidely accepted (e.g. Saunders 1997,
Gattorna 1997) and there exists a rich continuustrategies for alliances amongst supply chain
partners (Holweg et al. 2005), little is known abthe magnitude of the different behavioural
characteristics driving performance improvementsthifse alliances. Moreover, some recent
studies point out that supply chain alliances arguarantee for success (D’Avanzo et al. 2003,
Holweg et al. 2005, Vereecke and Muylle 2006). Thals for an investigation of the

relationship between the success of strategicnalis in the supply chain and the behavioural

characteristics of these alliances.
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As described by previous researchers (e.g. Vickeml. 2004, Stevens 1989, Tan et al. 1998),
managers recognize that integrated business pexdsst individual functions or systems)
create value for the firm’s customers and thateh@escesses reach beyond the boundaries of the
firm by drawing suppliers and customers into thieigareation process. Building on the work of
Mohr and Spekman (1994) and Monczka et al. (1988)y described alliance success, we
identified three key antecedents of strategic @tk in a supply chain context: Alliance
attributes, Behavioural communication and Alliameanagement. Since previous research only
measured the impact of the individual behavioutedracteristics (e.g. Alliance attributes like
trust, interdependence, coordination and commitjnamialliance success, no information is yet
available on the predictive value of the three b&haal characteristics (Alliance attributes,
Behavioural communication and Alliance managementllliance success. Our objective is
thus to identify which behavioural characteristiplains most of the supply chain performance

improvements.

The formation of strategic alliances in a supphaiohcontext is motivated primarily by the
potential gains in competitive advantage in thekagace (Mohr and Spekman 1994). These
strategic alliances enable the partners to creataocenies of scale in joint production and to
optimize the production and logistic processes betwthe partners. However, some studies
claim that the rate of success in developing thsgrated processes is rather low (e.g. Holweg
et al. 2005). Furthermore, it is not clear how perfance is predicted by the different
behavioural characteristics. In our study, we vafisess the influence of each behavioural
characteristic on both the service and cost benafisociated with the alliance. This will enable
us to gain more insight into the benefits of sygyatelliances. As suggested by Yang (2009),
researchers should investigate the connection leetwiee behavioural characteristics and the
alliance performance. This study is a first attetopdo so. Our aim is thus to test the predictive
value of the different behavioural characteristosboth Cost and Service benefits. Furthermore,
we will expand the research framework (i.e. by adtrcing ‘alliance management’ in the
framework and by looking at operational performarice. cost and service)) of Mohr and
Spekman (1994) and Monczka et al. (1998) and we tedt its applicability in a different

geographical context (Europe versus the U.S).

We begin our paper by establishing the definitidrstvategic alliances and providing a brief

overview of the literature on strategic alliancesl alliance success in a supply chain context.
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We describe in-depth the behavioural charactesistfcstrategic alliances as described by Mohr
and Spekman (1994) and Monczka et al. (1998) aar&k attributes, Communication behaviour
and Alliance management. Based on these measusgest the magnitude of each of the
higher-order characteristics on operational perforoe improvements as perceived by

managers. Finally, the implications of the studgl asenues for further research are discussed.

3.2 Theoretical background and conceptual framework

The domain of strategic alliances spans both contaa and equity arrangements. Since we
believe that the way in which partners are broutgigether (i.e. contractually or equity
arrangements) may influence the behaviour in thanake, this study focuses only on strategic
alliances based on non-traditional contractual ryeanents. According to the definition of
Yoshino and Rangan (1995), strategic alliances,chwhare different from simple buy-sell
contractual arrangement, require the following seaey and sufficient conditions: (1)
independence of the parties, (2) shared benefitsgrthe parties and, (3) ongoing participation
in one or more key strategic areas, such as tespyolproducts, markets, etc. Another
classification of supply chain alliances considtgonr levels: traditional alliances, operational
alliances, technological alliances and stratediarales, with strategic alliances representing the
most advanced form of alliance (En et al. 2007pR&and Saccani, 2004). In addition, we limit
our definition of strategic alliances towards stgat alliances focusing on coordination of
logistics, purchasing and/or operations activit@ensequently, we describe strategic alliances
as “long-term cooperative relationships designeih¢cease the strategic operating capability of
two individual firms, with the aim of achieving sifjcant benefits to both parties. These
alliances will last provided that they continuedtifer significant value to each of the parties.
Some of the main benefits of this type of relatfops are the increase in the synchronization of
the Supply Chain, the reduction of the total cots,improvement of quality and cycle time, as
well as a strong competitive position which exceadg possible contribution from traditional
relationships.” Using this definition as a basis émr study, we employ the measures for the
behavioural characteristics as described by Motr&rekman (1994) and Monczka et al. (1998)
to test the predictive value of these charactessin the success of the alliance. Our hypotheses
focus on three major behavioural characteristicdhef alliance posited to be predictors of

success: Attributes of the alliance, Communicatiehaviour and Alliance management.
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Previous literature of Mohr and Spekman (1994) klwhczka et al. (1998) tested frameworks
for alliance success. These frameworks are based two premises. First, alliances tend to
exhibit behavioural characteristics that distinutbese more intimate alliances from more
traditional (conventional) relationships. Secondjlevalliances tend to exhibit these behavioural
characteristics, more successful alliances willilekithese characteristics with more intensity
than less successful alliances. This reasoningppa@ted by the resource-based view (RBV) and
the relational view. The resource-based view arghes sustainable advantages result from
resources controlled by a single firm (Barney 19%9wever, the rapid growth of alliances

across many firms has expanded this view by rezagmihe importance of resources which lie
outside of a firm's boundaries (Mathews 2003, De&cl2004). According to this view,

complementary resource combinations of firms wagkgether can be a source of collaborative
advantage. Our study is thus positioned withinaanwork of collaborative advantage (Dyer
and Singh 1998), rather than one of competitiveaathge. This collaborative advantage is a
resource that requires a long-term orientation rmagy create greater benefits than a traditional
zero-sum based approach to competition (Dyer 208pgcifically, we rely on the relational

view (Dyer and Singh 1998), an extension of RBVonmporating social network theory

(Granovetter 1985, Burt 1992, Eisenhardt and Sdhowen 1996). In summary, this view

suggests that firms can obtain extra relationalsréom strategic alliances.

Our research builds further on the framework dgwetbby Mohr and Spekman (1994) and
Monczka et al. (1998). While Mohr and Spekman (39%4cluded Alliance attributes,
Communication behaviour and Conflict resolutionht@iques as behavioural characteristics in
their framework, Monczka et al. (1998) also inclddbée selection process as a behavioural
characteristic. Furthermore, Mohr and Spekman (L%&veloped behavioural characteristics
associated with strategic alliances from a dealegispective (i.e. downstream), while Monczka
et al. (1998) measured similar behavioural chareties from the buyers perspective of
strategic alliances. Since similar measuremenescaahd results were obtained for the two types
of respondents, we did not make a distinction inregearch between buyers and suppliers. We
asked the respondent to fill in the survey on atsgic alliance in which they were involved. We
believe that this approach enables the respondased on their experience, to fill in the

guestionnaire more accurately.
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Next to the operations and the strategic manageliiterdture, also the marketing literature

focuses on strategic alliances. The literatureastren relationship management (RM) (e.g.
Johnson 1999, Palmatier et al. 2006, Palmatier 2808ws for instance that RM is more

effective when relationships are more critical iage strategic in nature. Furthermore, this
literature stresses to include multiple relationahstructs. Research focusing only on limited
relational constructs may provide misleading resuPrevious research that offers either
commitment or trust as the cornerstone relatioaastruct may suggest that commitment or trust
may be the aspect effecting performance. Accortbrigalmatier et al. (2006), this view may be
too narrow. A relationship may for instance bereffective only when most or all of its key

aspects are strong. Consequently, it is importanbur research study to measure multiple

characteristics of strategic alliances.

3.3 Hypotheses development

3.3.1 Behavioural characteristics of strategic alliances

Strategic alliances require a proactive long-teiewvto relationship management, leading to
closer, co-operative links with the key partneravkon et al. 2008, Chen et al. 2004).
Behavioural characteristics can be described asfuhdamentals to forge these strategic
alliances. Based on a comprehensive literatureystud describe here the different behavioural
characteristics of strategic alliances. Many stsidi@cus on separate antecedents such as the
relational attributes as trust or power (e.g. lmdlaand Webb 2007), while others focus on
information sharing (e.g. Zhou and Benton 20079romanaging the alliance (e.g. Mentzer et al
2000). Only few empirical studies explore the fotiora of strategic alliances and include
multiple antecedents (Mohr and Spekman 1994, Mame&tkal. 1998). Based on the literature,
we identified three antecedents of strategic atkasn Alliance attributes, Communication
behaviour and Alliance management (Mohr and Spek@®8#, Monczka et al. 1998). In the

next paragraphs, we describe these three behavahacteristics in more detail.

3.3.1.1 Alliance attributes
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A lot of attention has been given to Alliance &ittes such as interdependence, trust,
commitment and coordination (e.g. Johnston 20@&amd and Webb 2007). We describe each
of these Alliance attributes in more detail.

Interdependence exists when one actor does natlgntontrol all the conditions necessary for
achievement of an action or a desired outcome f@*fdf988). Resource dependency theory
provides the major organizational view regardingvepand management in strategic alliances.
According to this view, firms are seen as interdelemt entities seeking to manage the
uncertainty affecting them (Pfeffer 1988). Thesederdependencies create patterns of
dependencies among the firms, a situation in whirchs that own or control valuable, scarce
resources hold power over firms seeking those ressuo the extent that the dependency is not
mutual. Firms lacking control over scarce resourcas manage the resulting uncertainty
through strategic alliances (Pfeffer and Salan@K8). Previous empirical studies investigated
the relationship between dependence, control amirpgance of inter-company relationships
and found that a firm is less opportunistic whedapends on its partner (Provan and Skinner
1989) and that it can also positively influenceeotibutcomes such as delivery performance
(Handfield 1993).

Another Alliance attribute is trust. A large vayiedf dimensions of trust are described in the
literature. Drawing on the literature in social psglogy and marketing, trust can be defined as
the perceived credibility and benevolence of thenga in the relationship (Geyskens et al.
1998). Based on this definition, trust can be meskiby two dimensions. The first dimension
focuses on the objective credibility of the partirerthe alliance and the expectancy that the
partner's word or written statement can be relied Bhe second dimension, benevolence or
goodwill, is the extent to which one partner is gesly interested in the other partner’'s welfare
and is motivated to seek joint gains (Johnstonl.e2@8). As mentioned by Sako (1992) this
second dimension, which is also called goodwilstr{Sako 1992), is particularly interesting in
long-term buyer-supplier relationships and is resae for creating a relational culture (Ireland
and Webb 2007). Since our study focuses on statdances, which are long-term in nature,
we focus on the second dimension of trust: beneeeler goodwill trust. The important point
here is that trust creates the feeling that therifitm relationship is beneficial for both parties

In addition, trust is considered to create a fofmbwsiness harmony between two parties due to
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interaction frequency. The main purpose of incregdirust is that it is found to enhance

integration while lowering administrative costs.

Commitment,another Alliance attribute, is defined as an exgeapartner believing that the
alliance is so important as to warrant maximum rédf@t maintaining it (Morgan and Hunt
1994). We can measure this by the willingness otneas to exert effort on behalf of the
alliance, which may occur in the form of an orgatian’s time, money, facilities, etc. These
type of resources are often referred to as ‘agsetific’ resources, since they are directed
specifically towards the other party (Monczka etl#98). Previous studies (e.g. Monczka et al.
1998) suggest that successful alliances result wdwth buyers and suppliers demonstrate a

willingness to commit a variety of assets to acfdtiture transactions.

Finally, also coordination can be described as Bianke attribute Coordinationreflects the set
of tasks each party expects the other to perforthiardirected at mutual objectives that are
consistent across organizations (Anderson and NE®@8). We can formulate our hypotheses

as:

Hypothesis 1: The degree of success of a strategic alliance imgeof Cost benefits is

positively influenced by the level of Alliance ifittes.

Hypothesis 2: The degree of success of a strategic alliancermgeof Service benefits is
positively influenced by the level of Alliance iatites.

3.3.1.2 Communication behaviour

Communication behaviour deals with the level ofomfation sharing, the quality of this
information and how this information is used ar@hgiated into the business processes of the

partner.

Information sharing in the supply chain is abowg #haring of knowledge among partners to
serve downstream customers effectively and effibieihis knowledge includes information on
the production status and the planning processalsoton changes in the business environment
and the goals of the companies. More specificafiigrmation needs to be shared at different
levels. While operational integration is geared do¥g transaction efficiency improvements,
integration at the strategic level requires sharedatching objectives (Lamming et al. 2004).

Information sharing is an important issue in supphlain management, particularly as a
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component of supply chain practices that have tgcdrecome popular, such as Vendor

Managed Inventories (VMI) and Collaborative PlampinForecasting and Replenishment

(CPFR). To guarantee the success of these supgiy nolanagement practices, it is essential that
the better-informed downstream member of the alBashares its demand information with the

less-informed upstream member (Lee et al. 19980 Apstream partners may share information
with their downstream partners about for instan@@pction plans and future deliveries. These
information flows between alliance partners mayllema better coordination of the stock levels

and to logistic superiority in the strategic altanFreedman 1994).

Daft and Lengel (1986) found that the major problenmformation processing is often not the
lack of data, but clarity of the data. Furthermdretersen (1999) concluded that while much has
been written about supply chain integration, lilmpirical research has been conducted to
determine whether information quality helps to teebetter performing supply chains. The
literature described Information quality as an imt@ot indicator of the clarity and usefulness of
the information (Sum et al. 1995, McGowan 1998)isltmeasured by the degree (not the
intensity) to which the information shared betwasepply chain partners meets the needs of the
different partners (Petersen 1999). Researchere hdentified different dimensions of
Information quality. Neumann and Segev (1979), fostance, described high quality
information as being accurate, frequently exchangedent and containing the appropriate
content. Bailey and Pearson (1983) also describedral dimensions of information quality as
accurate, timely, precise, reliable, current ant glete.

Finally, Information Participation or the extentwdich partners engage jointly in planning and
goal setting (Anderson et al. 1987) is essentiaijrove supply chain performance (Monczka
et al. 1998). Companies sharing information witkitipartners should also be willing to openly
discuss their practices and processes with part(entzer 2000). When companies for
example engage in joint R&D projects, partners neeednderstand each other's competencies
and technology roadmaps, and need to share infammanh their latest developed technologies.
Another example is a JIT system, where two partneesl to have in-depth information on each
other’s production process and capabilities andthisenformation in the own planning system.
As such, the information should not only be avddalbut should also be processed and

translated into useful information for the partnate formulate the following hypotheses:
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Hypothesis 3: The degree of success of a strategic alliance rimgeof Cost benefits is
positively influenced by its degree of Communicatiehaviour.

Hypothesis 4: The degree of success of a strategic alliancermgeof Service benefits is

positively influenced by its degree of Communicakiehaviour.

3.3.1.3 Alliance management

Tan et al. (1998) examined the relationship betweeerational practices, supply chain
management practices and firm performance. Thegladad that supply chain management
practices and tools must be implemented concuwetdl achieve superior performance.
Furthermore, Hsu et al. (2009) showed that suppiircmanagement practices positively affect
performance. The literature describes leadershpmlofities and performance measurement
systems as management related characteristiceatégt alliances (Mentzer 2000).

The ability of managers to lead supply chain prigjes crucial for strategic alliances (Russell
2004). Without a champion moving the alliance famyanothing significant will ever be

accomplished (Mentzer 2000).

Second, supply chain projects require companisefaoe information on the performance related
issues in order to measure and control the perfocmaf the strategic alliance. The main
purpose of measuring and controlling the perforrearfcstrategic alliances is to help companies
understand their own supply chain situation andebup a common understanding for supply
chain management (Li and Dai 2009).

Consequently, our final two hypotheses are:

Hypothesis 5: The degree of success of a strategic alliance nmgeof Cost benefits is

positively influenced by the degree of Alliance aggment.

Hypothesis 6: The degree of success of a strategic alliancermgeof Service benefits is

positively influenced by the degree of Alliance atgment.
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3.3.2 Strategic alliance success

The challenge of supply chain managers is to ifleamd implement strategies that minimize
cost while maximizing flexibility in an increasingcompetitive and complex market (Wadhwa
et al. 2008). Strategic alliances are thus expdct@tcrease operational performance in two very
distinct areas: cost reductions and service gd&asveérsox 2000, Mentzer 2000, Campbell and
Sankaran 2005). This is in line with other reseangasuring operational performance (Frohlich
and Westbrook 2001, Rozenzweig et al. 2003. Vereetkal. 2006). Frohlich and Westbrook
(2001) showed for instance that high levels ofgraion with both suppliers and customers lead

to improvements in different areas of performangehsas cost reductions and service gains.

Cost and flexibility are arguably two of the mostohct dimensions of operational performance

(Ward et al. 1998, Safizadeh et al. 2000, Boyer bedis 2002). They are associated with

different structural and infrastructural choiceki(der 1974, Kotha and Orne 1989, Safizadeh et
al. 2000).

According to the Transaction Cost Economics thgdi@E) (Coase 1937), strategic alliances
should help companies to decrease the ‘cost ofimgnihe system’ by adapting and smoothing
the supplier processes. Cost efficiency enablesufaaturers to be more price-responsible and to
subsequently gain higher margins than competitoestd lower manufacturing costs (Hill 1994).

Carr and Pearson (1999) found that, over time,rigugind selling firms were able to develop
relationships that involved increased communicatioaoperation, and coordination of all

activities associated with the production of goadsl services, which helped firms to reduce

their costs.

Kotha and Orne (1989) find that integration cam dlslp to develop flexible operations. Process
flexibility is increasingly important in hypercomjgése environments, in which frequent

changes in volume, product mix and schedules o&senzweig et al. (2003) contends that the
development of process flexibility requires a grdatl of closeness to supply chain entities.
Consequently, process flexibility is believed teate higher customer satisfaction in the supply
chain. Although a lot of studies focus on the lldtween strategic alliances and performance
improvement, no research attempts to link the $ipdmehavioural characteristics to the different

types of performance improvements as presentedjurd-3.1.
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Insert Figure 3.1 about here

3.4 Methodology

3.4.1 Survey instrument and data collection

Based on the literature review, a survey has beesigded to measure the behavioural

characteristics of strategic alliances. The suasked for the behavioural characteristics of both
the least and the most successful strategic alliasgerceived by managers. The unit of analysis
is thus the strategic alliance established betveesgspondent company and one of its strategic

alliance partners.

The targeted informants for the study were supplgirt managers, logistics managers and
purchasing managers from Belgian companies withentloan fifty employees. The choice was
made to focus on managers with appropriate suppbincknowledge and companies of
sufficient size. The initial contact list of 300rapanies was randomly developed from the CRM
database of the sponsoring university for the stilithe university has an extensive list of supply
chain managers that have participated in execwduwcation programs, thus we were able to
select participants based on their function andpaomg. An initial effort was made to contact
participants to request whether they are engagedtrategic alliances with buyers and/or
customers. This resulted in a sample of 200 conggariihe extra effort devoted to making such
an initial contact has been shown in prior studeebe an effective method of improving both
response rate and reliability of the data (Zhamlet2008). The next step was to send the
guestionnaire to these 200 companies via e-mailowimg Dillman’s (1978) total design
method for survey data collection, follow-up pharals have been made in order to maximize
the response rate. The final results included Spaeses or 112 strategic alliances. As
mentioned before, the survey asked the respondecdrplete items with respect to strategic
supplier or customer alliances, with the result tB& surveys focused on customer alliances
(downstream) and 78 focused on supplier alliangpstfeam). This approach was used to allow
respondents to clearly focus on supplier or customiggration, since we believe that most
managers have no in-depth experience with bothlieup@mnd customers. We believe this leads
our respondents to give more accurate responsaswhan asked to simultaneously fill out a
survey for both an upstream supplier and a dowastreustomer as in Frohlich and Westbrook
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(2001). Furthermore, we believe that by reflectomg a specific alliance rather than general
practices, respondents are more likely to repduaaheather than projected or socially desirable

practices (Choi et al. 1996).

Table 3.1 provides a demographic overview of thepa, which consists of companies in the
primary goods, chemical, pharmaceutical, consunoexdg, media and informatics industries.
The largest groups in the sample are the chemicdl @nsumer goods industry. This is
representative of Belgian industry which posseadasge proportion of firms in these industries.
The sample is biased towards larger companies dbase annual sales and number of
employees), which is acceptable since the goalhefstudy is to focus on larger firms. In
addition, the sample is biased toward supplierticeigahips with 68% of the respondents
describing an upstream relationship. This may bé&rection of the job positions of the
respondents, which are all supply chain focused, tans more likely to look upstream than

downstream.

Insert Table 3.1 about here

3.4.2 Themeasures

The questionnaire items on Alliance attributes @edhmunication behaviour have been adopted
from previous research by Mohr and Spekman (198d)Monczka et al. (1998). We used 1 to 7
likert-scales (1= completely disagree, 7= compjetabree) to measure these items. A
confirmatory factor analysis on these existing essadhowed good measurement properties.
Except for the construct commitment, as describetMbhr and Spekman (1994) and Monczka
(2998), no support was found in our measuremente@e. low factor loadings and high cross-
loading). As such, we decided to drop the commitnoemstruct from our study. The Alliance
management items have been added based on therelidne recent literature as discussed
above. Operational performance is measured by @nodt Service benefits. We asked the
respondents to indicate to which degree the stiatdiance helped the firm to create cost and
service benefits in the supply chain (1= verydittf= very much). Cost benefits are measured as

reductions in inventories, gains in efficiency sewf human resources and product and process
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cost reductions. Service benefits are measurednpyoved customer service, delivery speed,
speed to market of new products and increasedbfléyi The draft of the questionnaire has
been pre-tested on a sample of 10 experts (acasl@mitpeople in the field), upon which some

minor changes have been made.

As described in the literature, we define threeesypf antecedents: Alliance attributes,
Communication behaviour and Alliance managemetrieeies. A list with all items as found in
the literature is in Appendix A. Since there were-pxisting scales for most of the constructs,
we conducted Confirmatory Factor Analysis (CFA)rtRarmore, we took great care to reach
scale validity in three ways: content validity, stnuct validity and criterion-referenced validity
(Thorndike 1996). For purpose of this study, contalidity refers to the degree to which the
scales properly reflect the antecedents of collbmr and measure the performance
improvements of a specific relationship. Since questionnaire is based on a comprehensive in-
depth literature study on the behavioural charaties of strategic alliances, content validity is
accomplished. To guarantee construct validity sdveariables have been measured through
multiple item measures. The reliability of theseiatales has been assessed by calculating the
construct reliability. AVE (average variance extemt) has been used to reject or confirm the
assumption that some theoretical constructs umddéhié items (Carmines and Zeller 1979,
DeVellis 1991, Fornell and Larcker 1981).

3.5 Statistical analysisand results

We analyzed our data by using partial least squ&ES), specifically PLS Graph version 3.0.
PLS uses component-based estimation, maximizessahance explained in the dependent
variable, does not require multivariate normalifyttee data and accommodates both formative
and reflective constructs (Chin 1998). It is partaely useful for smaller sample sizes, since it
places minimal demands on measurement scales atrbulional assumptions (Chin 1998,
Wold 1982).

Multiple Imputation (Fishman and Cummings 2003) wasd to replace missing values. Both
Maximum likelihood estimation (ML) and multiple Irafation (MI) are known to be superior to
ad hoc missing data techniques, such as listwidepaimwise deletion, with respect to both bias
and efficiency (Enders 2001). One advantage of Wronaximum likelihood estimation is its
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computational simplicity (Sinharay et al. 2001).eTdata analyses comprise three steps: (1) the
creation of m imputed datasets, (2) the analystb®im datasets and (3) pooling of the m sets of
parameter estimates into a single set of estim@as.data set has 4.5% missing observations
and 13 missing patterns. To test for the applidghbaf MI, we used Little’s MCAR testsyf =
2476. 55, df=3237, p=1.00The insignificant p-values confirmed that ouralare missing
completely at random (MCAR). We chose five impuas (m = 5) to achieve 98 percent
efficiency. Furthermore, according to the concd@uperefficiency of Rubin (1996), we used all

the questionnaire items for the imputation model.

In the next paragraph, we will first discuss theaswwement model before analysing the

structural model.

3.5.1 Measurement model

For the measurement model, each construct was teddel be reflective, with the exception of
the dependent variables, which are modelled asdtiven These formative items, in contrast to
the reflective constructs, do not necessarily hi@veo-vary, are not interchangeable, and the
direction of causality is from the items to theeldt construct (Jarvis et al. 200&eflective
constructs were validated using standard facteaditlity for PLS as described by Gefen and
Straub (2005), whereas formative constructs welielated following the recommendations of
Diamantopoulos and Winklhofer (2001) and Pettex f2007).

For reflective constructs, the internal consisteacyl convergent validity were evaluated by
examining the item-to-construct loadings, composaiebility, and average variance extracted
(AVE). All item loadings were found to be higheath0.60 and most of them even higher than
0.70. Furthermore, t-tests indicate that all itemessignificant at a 0.01 level. As shown in Table
3.2, the values of composite reliabilities arenagher than 0.805 (Nunnally and Bernstein 1994),
and values of AVE are all above 0.511 (Fornell aadcker 1981). Next, discriminant validity
was assessed by examining if the squared cornelaBbwveen a pair of latent variables was less
than the AVE associated with each construct (AppeB)l Except for the AVE not being higher
than the square of the Pearson correlation betwarmation sharing and Information
participation, no problems with discriminant validiare reported. To further analyse
discriminant validity, we calculated the item crdsadings based on the procedure
recommended for PLS (Gefen and Straub 2005). Eth loaded higher on its principal
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construct than on other constructs (Appendix C).il®Vieross-loadings derived from this
procedure will be inevitably higher than from tyalicexploratory factor analysis (Gefen and
Straub 2005), the cross-loading differences weremtnigher than the suggested threshold of 0.1
(Gefen and Straub 2005). Only the cross-loadingvéen Information participation item b
showed high correlation with the Information shgrgonstruct (although, still lower than with
its own construct). Since we want to keep the nebconstructs as much as possible and since
this represents no important violation, we decitteéteep the Information participation item as
described in the literature. In summary, these ltesollectively suggest good measurement

properties.

Formative constructs require a different approach Validation, since the assessment of
convergent validity is not meaningful for these stoucts (Chin 1998, Petter et al. 2007). To
evaluate discriminant validity for formative constts, we examined item-construct correlations
and correlations with other constructs. All loadingnd cross-loadings for the two formative
constructs demonstrated an adequate level of disw@nt validity Overall, the measurement

instruments exhibited sufficiently strong psychoneeproperties to support valid testing of the

proposed measurement models.

Insert Table 3.2 about here

3.5.2 Common Method Bias

Since our performance measures are self-repontegshould test for Common Method Bias
(CMB). First, we tried to minimize common metho@dbithrough the design of the survey. The
survey instrument contains for instance questioneverse order, used established scale items
and reduced evaluation apprehension (Podsakoff 20@3). Furthermore, we carefully selected
our respondents by first calling the respondent @asidng some questions to create a sample of
companies involved in strategic alliances. Finallye asked questions about two specific
strategic alliances that the respondent had taseildich should help to increase the correctness
of the answers. After data collection, we perforrtteelHarmon one-factor test recommended by

Podsakoff and Organ (1986). A factor analysis comnmlgi independent and dependent variables
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revealed no sign of a single-factor accountingthe@ majority of covariance. In addition, the
correlations between the performance indicatorstardrelational antecedents were almost all
significant and were between 0,075 and 0.709. Kinaksults of the structural models
demonstrated different levels of significance foathp coefficients. The above evidence

collectively suggests that common method bias isarsignificant issue in this study.

3.5.3 Structural modd

With an adequate measurement model in place, thetstal model was tested. A bootstrapping
sample of 100 was used to estimate standard earaisto test the statistical significance of
structural paths, since PLS does not provide &téidte resulting model explained a significant
amount of variance in the dependent and the highaer latent constructs. Figure 3.2 presents

the final predictive model: it shows the standaedipath coefficients.

Insert Figure 3.2 about here

The structural model shows support for our 3 highreler constructs Alliance attributes,
Communication behaviour and Alliance Managementindigcated by Figure 3.1, all first-order
constructs had a significant effect on their higbeter construct. We thus showed the presence
of three second-order behavioural characterisAtisnce attributes, Communication behaviour
and Alliance management. These characteristics aleeady described in the literature (Mohr
and Spekman 1994, Monczka et al. 1998).

Based on these results, the analysis enabled ergataate the relative influence of the higher-
order constructs on performance: i.e. the Alliaatgibutes, Communication behaviour and
Alliance management on both Cost and Service Bendfhe results are provided in Table 3.3.
These results particularly supported H1 and H2 ifpeg positive direct effects of Alliance

attributes on both Cost and Service benefits. Rerdffect of Communication behaviour and
Alliance management, we saw mixed results. Whigevariance of Communication behaviour
explained a significant proportion of the varianeeplained by the Service benefits, no

significant results were found for the Cost besef@onsequently, H4 could be supported while
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we could not support H3. The opposite is found Adliance management. The variance
explained by Alliance management is positively acttimg for a significant variance of the Cost
benefits, but not for the Service benefits. As suotr model predicts a positive effect of
Alliance management on Cost benefits. In other wotd5 could be supported, whereas H6

could not be supported.

By looking at the relative variance of the differesecond-order latent constructs, we can state
that the Alliance attributes account for most oé trariance of the Alliance success. This is
followed by the Communication behaviour and theralfy the Alliance management variable

explaining less of the variance in the Alliancecass than the other two constructs.

Insert Table 3.3 about here

3.6 Discussion

Previous research has indicated that integrati@ctiges, which are the main objective of a
strategic alliance, are not always a guarantesuocess (Frohlich and Westbrook 2001; Holweg
et al. 2005, Vereecke and Muylle 2006). This seensuggest that not the mere fact of adopting
integration practices improves performance. Ratseme characteristics of the adoption of
integration practices determine the performandheflliance. Therefore, we looked at strategic
alliances with high levels of integration practic&¥ithin these alliances, our aim was to

understand which other characteristics migh infbgethe success of alliances. We focused on
possible dimensions underlying the integration ficas, referred to as behavioural

characteristics, and studied to what extent thebavoural characteristics have an impact on the

different operational performances such as cossandce.

Our results suggest that Alliance attributes, Comication behaviour and Alliance
management, rather than the integration practtse#,ipredict the success of strategic alliances.
Consequently, when these behavioural charactevigtre present in larger proportions, the

success of the strategic alliance is likely to lognér.
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Our analyses also show that the Alliance attribieglain most of the variance in alliance
success. This is followed by Communication behaviddliance management, although still
significant, explains least of the variance of #dkance success. These results suggest that
building trust and coordination is the most impotta@ornerstone for a successful alliance.
Managers thus need to assure that the alliancerceiped to offer significant benefits to both
partners and that they carefully plan their adgeit Although communication behaviour and
tools to help managing this alliance are also seesignificant contributors for alliance success,
they are shown to be less crucial to the succettgeddlliance. Interestingly, our analysis showed
that Communication behaviour was not significaméiated to cost benefits. Yet, it is strongly
related to service benefits. Information sharing g@articipation of high quality information
helps companies to detect possible supply probtemetanges in demand. This information can
in other words help companies to react faster andprove customer service or to create new
products to adapt to the changing market. The amalguggest the opposite effect for Alliance
management on alliance success: only a signifieffiett on cost benefits is detected. These
results indicate that leadership and performancasorement help supply chain partners to
reduce costs, but do not directly contribute tcattng an agile supply chain. Finally, Alliance

attributes are believed to both improve service @gatease costs in the strategic alliance.

The importance of behavioural characteristics shitnas managers should not underestimate the
time and energy required to create and sustairategtc alliance. Building up alliance attributes
and managing the alliance are time intensive. Eamlore, our study shows that two different
governance mechanisms are important for stratetlianees: formal (e.g. leadership and
performance measurement) and informal mechanismg. teust and coordination) are
complements rather than substitutes and should betpresent to create successful strategic

alliances.

Our study also shows that strategic alliances nugeate both cost and service benefits for the
manufacturer. We thus empirically showed that theaiton of strategic alliances generates
relational rents for the firm (Dyer 2000). Conseuplye strategic alliances in which behavioural
characteristics such as trust, information paréitgn and leadership are present, are shown to
create value for the firm. Furthermore, these figdi suggest that for buyers to achieve the full
set of benefits of a strategic alliance, they nfastis on all three behavioural characteristics.

Previous research mainly focused on the Alliantebates and on the communication streams
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between partners, but not on the management dlllaaces. This study shows the importance
of structurally managing these alliances. As suggeb®y our analysis, alliance management
enables the buyer to work in a cost efficient waye results also show which choices
companies can make in case of limited resourcesileWdlliance attributes are the most
important behavioural characteristics to investtle, choice between communication behaviour
and alliance management should be made based oap#rational objectives one wants to

accomplish (cost reductions or service improvenents

It is important to control for alternative explaioais of our findings. We included the size of the
manufacturing firm and the length of the strategjlmance as explicit controls in our model. No
significant results of the effect of size and léngt the alliance on our performance measures
were obtained and hence we did not include thentacadrol variables in the final model.
Consequently, we could state that these two ali@ma&xplanations do not hold. This is also
supported by other researchers. Stank (2001) féemphstance that the best strategic alliances
were remarkably similar regardless of industry, meted position or firm size. Similarly,
Childerhouse and Tomwill (2002) reported that ‘epéars’ in supply chain management shared
a number of common and transferable best practices.

The theoretical development presented here alsanteesting practical implication. Supply
chain managers, purchasing managers, logistics geasi@and customer service managers can
benefit from this research since it offers insightsthe importance of different behavioural
characteristics in strategic alliances. It alschhghts which aspects of the relationship require
attention, depending on the kind of benefits onate/do accomplish through the alliance. An
evaluation of the framework could help managersdentify opportunities for establishing

alliance practices with appropriate performancerowpments.

3.7 Limitations and futureresearch

The findings from this research must be temperethbylimitations of the study. We tested our
model for different types of companies, in diffaragpes of contexts. This increases the
generalizability of our model, although it stilisas some questions about possible contingencies
such as for instance the supply chain strategya®lieahan et al. 2009). Future research should
address and test these contingencies. In adddiat® were collected from the manufacturer’s
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side of the dyad. Consequently, the perceptiorhefdther party remains unknown. Collecting
data on the perception of both partners in the lguplpain is an avenue of future research.
Another limitation of our research is the assumptid linearity. Recent research increasingly
shows that there is a curvilinear relationship leetw for instance communication and
performance (e.g., Patrashkova-Volzdoska et al32Bi@egl and Wagner 2005). Since our aim
was not to test the specific relationship betwdmnaharacteristics and performance, we believe
this assumption is valid. Future research, howewgght focus on describing the shape of the
relationship between the characteristics and p@idoce. Although, our results are intuitively
acceptable, an alternative explanation for ourifigs may be the presence of a time-lag in the
interaction of these variables. Alliance managenmeay for instance take a number of years to
improve the service of the supply chain. Longitadlistudies may help to shed light on this

issue.

Our research framework, based on rules of parsinamty based on our measurement model,
mentioned two benefits: cost and service benefitswever, future research might have an
explicit inclusion of an innovation aspect (whichnow a part of the service construct). This
would enable us to examine how much benefits asecaated with ‘the delivery of the service’

versus ‘innovation’.

There are several research needs based on this refstile study. Future research based on case
studies could provide here rich data and would éeiqularly valuable in substantiating the
evolving nature of strategic alliances. Furthermahe literature on strategic alliances should
move towards processes and behavioural mechanisatsstipport working with partners to
achieve benefits. This would help us to answer tiues related to the management and the
behavioural characteristics of the alliances. Farrtiore, research has not yet systematically
addressed the array of skills needed to help enthake the partners’ goals are achieved.
Consequently, effort must be dedicated to the ftionaf management strategies that encourage

the continued growth and maintenance of the aléanc
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Tablesand Figures

Table 3.1 Demographic Characteristics of the responderds@spondent function

Type of relationship: Companies activity:

- Customer: 18 (32%) - Chemical: 26 (46%)

- Supplier: 38 (68%) - Consumer goods: 11 (19%)
Annual sales: - Primary industry: 8 (14%)

- < 25 million €: 2 (4%) - Informatics and media: 7 (12%)
- 26-50 million €: 6 (11%) - Pharmaceuticals: 4 (8%)

- 51-100 million €: 7 (12%) Position in the supply chain:

- 101-500 million €: 18 (32%) - Upstream: 13 (25%)

- > 500 million €: 23 (41%) - Manufacturing: 34 (61%)
Number of employees: - Downstream: 8 (14%)

- 51-250: 8 (15%) Length of the collaboration:

- 251 -500: 18 (32%) - Average: 8.61 years

- 501-1000: 9 (16%) - Standard error: 7.64

->1000: 21 (37%)

Function of respondents:

- Supply chain Manager or Director: 30
- Purchasing Manager or Director: 7

- Logistics Manager or Director: 19
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Table 3.2 Factor loadings, construct reliability and AVE

Factor Loading Construct Reliability ~AVE

Trust items 0.948 0.820

Trust_a 0.899

Trust_b 0.923

Trust_c 0.892

Trust d 0.907

Coordination items 0.896 0.741

Coordination_a 0.855

Coordination_b 0.912

Coordination_c 0.812

Interdependence items 0.857 0.603

Interdependence_a 0.604

Interdependence_b 0.768

Interdependence_c 0.887

Interdependence_d 0.819

Information sharing items 0.867 0.621

Information sharing_a 0.839

Information sharing_b 0.849

Information sharing_c 0.740

Information sharing_d 0.716

Information participation items 0.859 0.551

Information participation_a 0.782

Information participation_b 0.749

Information participation_c 0.718

Information participation_d 0.775

Information participation_e 0.681

Information quality 0.955 0.811

Information quality_a 0.889

Information quality_b 0.937

Information quality_c 0.848

Information quality_d 0.910

Information quality e 0.913

Leadership items 0.913 0.778

Leadership _a 0.877

Leadership_b 0.891

Leadership c 0.877

Performance measurement items 0.805 0.582

Performance measurement_a 0.805

Performance measurement_b 0.832

Performance measurement_c 0.638

Table 3.3 Hypothesis testing results

Path
H1: Alliance attributes -> Cost benefits 0.353** Supported
H2: Alliance attributes -> Service benefits 0.306** Supported
H3: Communication behavior -> Cost benefits 0.163 N.S. Not supported
H4: Communication behavior -> Service benefits 0.327* Supported
H5: Alliance management -> Cost benefits 0.252** Supported
H6: Alliance management -> Service benefits 0.116 N.S. Not supported

Path coefficient is significant at ** p < 0.01, p < 0.05, N.S.: not significant (1-tailed)

Chapter 3: The predictive value of behavioural abteristics on the success of strategic alliances




Figure 3.1 Predictive model of the behavioural characterssti
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Figure 3.2 Structural model: Predictive model of the behavab characteristics
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Appendices

Appendix A Behavioural characteristics items

Item Statement

trust_a (Monczka et al, 1998) The alliance is beneficial voor BU

trust_b The alliance achieved a balanced agreement

trust_c The alliance has a high level of business harmony

trust_d The alliance offers significant benefits to both partners
interdependence_a (Monczka et al, 1998) The alliance can easily be stopped without losses
interdependence_b It is easy to end the alliance and start a new one
interdependence_c Time to establish a new alliance will be extremely long
interdependence_d Cost of establishing a new alliance would be high

coordination_a (Monczka et al, 1998) Each party knows his role

coordination_b Collaborative practices are planned carefully

coordination_c The degree of coordination in the alliance is high
info_participation_a (Monczka et al, 1998) Actively seeking for advice, guidelines and info from partner
info_participation_b Partner takes part in planning activities and setting aims and goals
info_participation_c We take part in planning activities, aims and goals of partner
info_participation_d Actively seeking for proposals or suggestions for improvement from partner
info_participation_e We react appropriately to partner's suggestions

info_sharing_a (Monczka et al, 1998) We share confidential info about BU with partner

info_sharing_b Partner shares info about his BU

info_sharing_c We inform the partner in advance of changes in needs
info_sharing_d Both parties share all useful info

communication_quality_a (Huber el al, 1987) Communication is on time

communication_quality_b Communication is exact

communication_quality_c Communication is appropriate

communication_quality_d Communication is complete

communication_quality e Communication is reliable

Performance_measurement_a (based on McCarter, 2005) We have an ABC-system that provides info on activities across SC
Performance_b we use a target costing process, extended into partners
Performance c Both parties work with open books

Leadership_a (based on McCarter, 2005) There is a strong leader in both companies to lead SC changes
Leadership_b There is common understanding of the degree of change that is needed
Leadership_c There is a strong drive throughout the organization to make the integration work
Cost_benefit_a reduce the inventory

Cost_benefit_b reduce process costs

Cost_benefit_c reduce process costs

Cost_benefit_d Use your human resources more efficient

Service_benefit_a Improve customer service

Service_benefit_b Increase delivery speed

Service_benefit_c Increase speed to market for new products

Service_benefit_d Increase flexibility

We used 7-point likert scales with 1= strongly disagree and 7= strongly agree for the behavioral characteristics
We asked the following question for supply chain performance:
Specify to which degree the strategic alliance help you to enable you to: (1= very little, 7= very much)

Appendix B Squared pairwise correlations and assessmetg@frdinant validity

Trust Coord Interd InfPar InfShar InfQual Leader Perf CosBen  SerBen
Trust .820
Coord 464 741
Interd .024 .050 .603
InfPart .334 .304 .051 .551
InfShar .304 .324 .100 .605 .621
InfQual 371 .287 .066 .406 .329 .811
Leader .557 .500 .036 441 .505 446 778
Perf .184 191 .072 .262 .206 .099 .216 .582
CosBen .503 .238 .006 .308 .265 .282 .354 421 N/A
SerBen 421 .203 .030 .334 .238 .345 .354 .360 .529 N/A

AVE of the reflective constructs are presented on the diagonal.
Squared correlations are presented off the diagonal.
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Appendix C Item-factor loadings and cross-loadings

TRUST | COORD | INTERD | INFPAR | INFSHAR|INFQUAL| LEADER | PERF | COSBEN | SERBEN

trust_a .899 .544 .134 .466 435 511 .642 .390 .659 .593
trust_b .925 .670 .110 .517 .534 .539 .705 427 .642 .563
trust_c .894 .626 .235 .539 .512 .639 .683 .308 .649 .656
trust_d .910 .625 .083 .569 .513 .518 .670 427 .620 .543
coord_a .536 .859 .041 444 491 .314 .548 .343 .370 .264
coord b .646 915 .164 479 .486 .531 .659 .372 .448 .374
coord ¢ .583 .812 .360 .504 .499 .520 .615 415 .440 .520
inter_invert_a (.55) .021 .604 .065 .152 .037 .021 .023 (.131) (.058)
inter_bi .126 .192 .745 .151 221 .210 .182 174 .103 .195
inter_c 111 161 .887 .150 .226 179 131 .183 .0113 .119
inter_d .148 222 .819 .244 .327 .258 173 .304 .110 .146
info_particip_a 444 .395 .150 .784 .557 .459 452 .342 .369 .370
info_particip_b 425 .458 .348 .749 .685 .504 .614 .370 423 .508
info_particip_c .522 .346 .250 .715 .530 461 410 .453 A74 .489
info_particip_d .392 .388 (.010) 777 .604 A75 .535 .365 .403 420
info_particip_e .365 460 .094 .683 .498 459 438 .378 .394 .346
info_sharing_a .376 .355 .289 .620 .839 .512 .563 .247 .383 411
info_sharing_b .564 .532 .235 .664 .849 .584 .707 .351 .514 .517
info_sharing_c .327 437 .233 .528 .740 .312 464 .453 .313 .294
info_sharing_d 448 476 .240 .634 .716 .357 473 418 .390 .280
commu_a 541 478 .161 .604 .520 .889 .614 311 .547 .557
commu_b .568 A78 .268 .532 .556 .937 .636 .235 .505 .578
commu_c .536 .498 .184 .528 494 .849 .580 .266 .382 414
commu_d .524 .507 272 .599 .503 .910 .586 .337 462 472
commu_e 574 454 .267 .601 511 .913 .592 .266 .488 .615
leadership_b .675 .616 .165 .530 .633 .592 .878 433 .487 .513
leadership_c .607 .650 .150 .602 .647 577 .891 .360 481 A76
leadership_d .691 .609 .186 .630 .605 .601 .878 442 .606 .584
performance_ev .327 .288 .073 .364 .284 .216 .334 .805 .380 .346
performance_ev .273 .370 .270 .329 271 .170 .264 .834 .310 .181
performance_ev .360 .337 .276 .459 466 .313 444 .636 .435 .356
COSBEN* .709 .488 .075 .555 .515 .531 .595 .500 1 727
SERBEN* .649 451 .173 .578 .488 .587 .595 .394 727 1

PLS item cross-loadings were calculated according to the procedure suggested by Gefen and Straub (2005). While the
cross-loadings for some of the constructs are relatively high, the differences between loadings on principal factors and
on other constructs are higher than the threshold suggested by Gefen and Straub (i.e. difference of 0.1). Only the item
info_participation_b indicated a smaller difference than 0.1 with the info_sharing construct.
*COSPER and SERPER are both formative construct, whose index score is computed as a unit mean their items.
numbers between () are present negative values.
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Chapter 4: Supply chain information flow

strategies: An empirical taxonomy

This paper identifies different information flowrategies to enhance integration in strategic
alliances and studies these strategies with resjpeciontextual factors and the impact on
performance. Based on a parsimonious descriptionnifr-firm information flows in the
literature and our empirical findings, we identifytypes of alliances: Silent, Communicative and
IT intensive alliances. While Silent alliances hdkie poorest overall performance, substantial
similarities are found between Communicative andiriiensive alliances. In particular, the
analysis suggests that IT intensive alliances,iafiforming better on operational capabilities,
are not performing better on relationship satistectcompared to Communicative alliances.
Additional analyses indicate that partners of anif@ensive alliance are substantially more
interdependent and larger in size.

Keywords: Integration, Information flow, IT suppthain applications, Strategic alliances

This chapter is a paper forthcoming in the Inteoma! Journal of Operations and Production
Management.

4.1 Introduction

Information sharing and collaboration with tradipgrtners is seen as a company’s top logistic
challenge according to a poll of Supply & Demandai@hExecutive’s readers (Supply &
Demand Chain Executive 2005). This is confirmedabgdemic researchers who identify inter-
firm information flows as an important factor ofpgly chain management (Chen and Paulraj
2005, Carr and Kaynak 2007). An important reaseonHis growing attention towards inter-firm
information flows is the increasing amount of ertdized activities (Cagliano, Caniato and
Spina 2005).

While the literature describes different mechanisims integrating supply chains, such as
information sharing (Lee, Padmanabhan and Whang,198reecke and Muylle 2006) and
structural coordination (Vereecke et al. 2006), ftaus of this paper is on the information flow,

which forms the foundation for some advanced meshas of integration (Zhou and Benton
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2007). There has been an extensive literature rstr@a the value of information sharing in
general. Recently, this topic has received incréasention in the specific context of inter-firm
relationships. For example, Lee and Whang (200@yvige some real life illustrations of
information sharing in a supply chain. There isoaln extensive amount of literature on
theoretical models quantifying and analyzing thfeafof information sharing between partners
in the supply chain (Chen 1998, Gavirneni, Kapusdiand Tayur 1999, Chen, Drezner, Ryan
and Simchi-Levi 2000). All of these papers repantne benefits to sharing information. These
potential benefits of information sharing includgoply chain coordination, a bullwhip effect
reduction and decreased supply chain costs (Les. €i997). However, the reported benefits
vary substantially across specific numerical exa®ph the Operations Research literature:
some studies show substantial value (e.g. Gaviraeeail. 1999; Lee et al. 2000) while others
show negligible value of information sharing in plychains (e.g. Cachon and Fisher 2000,
Raghunathan 2001). While valuable, much of thedcit®rk is stylistic in the sense that it is
modeling theoretical supply chains Therefore, our aim is to assess actual supphinch

practices.

Existing theory on information sharing in purchasielationships has emerged from survey data
explaining how frequently buyers and suppliers excgje information and what media are used
to exchange this information (Carr and Kaynak 206iwever, these studies do not distinguish
between different contexts in which these relatigos are formed. While there is general
support for the relationship between informationarsty, supply chain integration and
performance improvement, there is quite a bit afeutainty regarding the contingent nature of
such relationships. The work of Ketzenberg, RosemgwMaruccheck and Metters (2007)
demonstrated that although technology has madestiagng of information easier, managers
should not assume that more information automéicalplies better performance. Therefore,
they argue that future research should focus oemtk@onment, coupled with the specific use of
information, to determine the value of informatigimaring. Furthermore, most studies only look
at the extent to which information is shared betwpartners, without looking at the quality of
this information and the systems used to shareitificsmation. In this study, we will include

! An overview of some important work in this liteansg on building alliances through economic incesgizan be

found in Appendix C.
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these multiple elements in order to examine infdioma flow as opposed to the more
unidimensional assessment of information sharingrior research. In summary, the focus of the
current work is to better understand the supplyirchenvironment and the effects of

contingencies on the information flow strategy.

Insert Figure 4.1 about here

Figure 4.1 provides a model of the relationshigte# in this paper. We start our analysis by
looking at the foundations of supply chain integnat which we define as the information flow

between partners. This is discussed in the nexdagpaph. Based on this classification, we
empirically develop a taxonomy of supply chain mf@ation flow strategies. Next, we examine
the choice of the information flow strategy. Fizallve examine performance factors which are
believed to be improved by higher levels of infotimia flows and thus influenced by the choice
of the information flow strategy. These analyseb elp us to better understand the impact of

contingency factors on the link between supply chategration and performance improvement.
4.2 Literaturereview

4.2.1 Information flow strategies

Supply chain management takes a systems view liegaadl processes needed to bring a
product to the final customer. This view recognizleat the value creation process extends
beyond the boundaries of the firm, and involvesgrated business processes among the entities
of the chain, such as suppliers, manufacturers,castomers (Porter 1985). This requires the
supply chain to be ultimately managed as one cam@gstem (e.g. Currie 2000) and asks for
integration practices that strengthen linkages sscrmdividual firm functions as well as
throughout the supply chain (Vickery, Jayaram, @ré@and Calantone 2003). Although, the
literature posits that integration throughout they chain is highly beneficial, there is
insufficient empirical evidence to support this éssize-fits all' assertion. Moreover, Harland,
Caldwell, Powell and Zheng (2007) found that firare not concerned with the integration of

information in their supply chains. This strengthehe belief that integration might only be
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appropriate in certain types of supply chains ahimicertain parts of supply chains. We thus

suggest a more complex, contingent approach tonrgton integration in supply chains.

The domain of inter-organisational linkages in p@y chain spans both contractual and equity
arrangements. Since we believe that the way in lwigartners are brought together (i.e.
contractually or through equity arrangements) mafjuénce information flows, this study
focuses only on strategic alliances based on ndititmal contractual arrangements. Based on
the definition of Yoshino and Rangan (1995), stettalliances, which are different from simple
buy-sell contractual arrangements, require thewahg necessary and sufficient conditions: (1)
independence of the parties, (2) shared benefitlmgrthe parties and, (3) ongoing participation
in one or more key strategic areas, such as teshpoproducts, markets, etc. In addition, we
limit our definition of strategic alliances towardiategic alliances focusing on coordination of
logistics, purchasing and/or operations activit@ensequently, we describe strategic alliances
as “long-term cooperative relationships designeith¢cease the strategic operating capability of
two individual firms, with the aim of achieving sificant benefits to both parties. These
alliances will last provided that they continuedtffer significant value to each of the parties.
Some of the main benefits of this type of relattops are the increase in the synchronization of
the supply chain, the reduction of the total castgrovement of quality and cycle time, as well
as a strong competitive position which exceeds pogsible contribution from traditional

relationships (Monczka et al. 1998).”

Similar to Zhou and Benton (2007), we describe itifermation flow as the foundation for
integration in the strategic alliance. Based orirttiefinition, we describe this information flow
by three characteristictevel of Information sharing, Information qualitgndIT supply chain
applications These characteristics provide a parsimonious rigitien of three logical
dimensions of the information flow, i.e. the voluntiee content and the medium of the shared

information.

In the following sections, we describe these infation flow characteristics as defined by Zhou
et al. (2007). Next, we provide insights into testapropositions regarding the use of

information flows in a supply chain context.
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4.2.1.1 Information sharing

Information sharing in the supply chain is the simof knowledge among partners to serve
downstream customers effectively and efficientliiisTknowledge includes information on the
production status and the planning process, botaischanges in the business environment and
the goals of the companies. More specifically, infation needs to be shared at different levels.
While operational integration is geared towardageation efficiency improvements, integration
at the strategic level requires shared or matcbingctives (Lamming, Caldwell and Harrison,
2004). Information sharing is an important issuesupply chain management, particularly as a
component of supply chain practices that have tgcdrecome popular, such as Vendor
Managed Inventories (VMI) and Collaborative PlampinForecasting and Replenishment
(CPFR). To guarantee the success of these supgiy nlanagement practices, it is essential that
the better-informed downstream member of the alBashares its demand information with the
less-informed upstream member (Lee et al. 19980 Apstream partners may share information
with their downstream partners about for instan@@pction plans and future deliveries. These
information flows between alliance partners mayllemaa better coordination of the stock levels
and to logistic superiority in the strategic altanFreedman 1994).

4.2.1.2 Information quality

Daft and Lengel (1986) found that the major problarmformation processing in organizations
is not the lack of data, but the lack of clarityté data. Furthermore, Petersen (1999) concludes
that while much has been written about supply chai@gration, little empirical research has
been conducted to determine whether informationlityubelps to create better performing
supply chains. The literature describes Informatjaality as an important indicator of the clarity
and usefulness of the information (Sum, Yang andk995, McGowan 1998). It is measured
by the degree to which the information shared betwsupply chain partners meets the needs of
the different partners (Petersen 1999). Researdmave identified important dimensions of
Information quality. Neumann and Segev (1979), fostance, described high quality
information as being accurate, frequently exchangedent and containing the appropriate
content. Bailey and Pearson (1983) also describedral dimensions of information quality as

accuracy, timeliness, precision, reliability, curreess and completeness.
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4.2.1.3 1T supply chain applications

Information technology (IT) plays a critical role supply chain management activities (Kearns
and Lederer 2003), as it permits the sharing ajdamounts of information between firms.
More specifically, a high degree of system integrabetween two firms allows two proprietary
systems to reduce technical barriers and incomipgtibo as to communicate more effectively
(Bowersox, Closs, Stank and Keller 2000). The usé&lcsystems in inter-firm integration is
supported by transaction costs economics, whictergélg posits that IT reduces transaction
costs. (Coase 1937, Williamson 1996). However, fiacfice, new IT may result in higher
transaction costs, caused by the higher cost ofegsing the information costs. If these
coordination costs exceed the benefits of IT, tmplémentation of IT becomes expensive
(Cordella 2006).

Past empirical studies have evaluated the link &etwIT supply chain applications and
integration. Earlier studies focused on the besefitEDI and showed that it provides benefits to
companies by providing speed of information flowmdafostering value-added partnerships
between supply chain organizations (Holland, Lockeid Blackman 1992; Ragatz, Handfield
and Scannell 1997). A study by Stoeken (2000) skowwat IT has a direct impact on
coordination and leads to supply chain innovatiaorthermore, Shaw (2000) shows that
emerging manufacturing technologies have an infltaeon supply chain activities and supply
chain structures and that emerging web-based memufag technologies make information
transmission among the supply chain partners eakgdev and Thoben (2001) also indicate
that standardized systems embedded in the processek in buyer-supplier dyads going
beyond passive information exchange by engagingroactive collaborationVickery et al
(2003) further showed a direct link between intdgeainformation technologies and supply
chain coordination for supplier firms in the cadustry. Finally, a recent study by Johnson,
Klassen, Leenders and Awaysheh (2007) confirmedretetionship between IT supply chain
applications and decreasing transaction costsutmsary, all these studies point to a positive

link between the IT supply chain applications aed@mance.

The literature describes different information simgrmethods. While traditional information
sharing methods involve the use of telephone, &®ail, written and face-to-face contact,

advanced information sharing methods refer to cderpiw-computer links, electronic data
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interchange (EDI) and enterprise resource planiEgP) (Carr and Kaynak 2007). Sanders
(2007) points out that inter-firm integration resas shared planning, coordination and sharing of
integrated databases between firms. She categonidednation sharing support systems as
supply chain planning systems, information exchasgstems and database collaboration
systems. These technologies are supply chain ‘ersgbin that they can substantially reduce
paperwork, improve communication and reduce supphain cycle times if properly

implemented. A primary requirement for efficientframmation flow integration is that the

relationship is characterized by a willingness lbare and receive information and work in a

collaborative manner (Handfield and Bechtel 2002).

4.2.1.4 Information flow strategies

As described above, a relevant classification dsienis based on the information flow
characteristics: information sharing, informatiamality and IT supply chain applications. These
characteristics provide a parsimonious descriptbrthe information flow. Drawing on the
discussion offered in sections 4.2.1.1 — 4.2.18develop the following proposition:
Proposition 1. Different information flow strategies can be idéad according to the
level of information sharing, the information qugland the IT supply chain applications

used.

Proposition 1 is evaluated by using cluster anslysi form an empirical classification of
strategic alliances based on the information fltnategy. This classification is then used to test
our propositions related to context and performanidee propositions are presented in the

following paragraphs.

4.2.2 Contextual and performance factors of supply chain information flow
strategies

The process of validating our clustering requirbattwe assess it in the context of its
nomological network, i.e. other related constr&iswab 1980). More specifically, we will look
at the contextual factors and the performance of custers. Business and relational
characteristics are identified as environmentaltoiac impacting the effectiveness and

performance of the strategic alliances.
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4.2.2.1 Contextual factorsaffecting the information flow strategy

In this paragraph, we describe the contextual factioat are posited to affect the information
flow characteristics. Two contextual factors areesgnted to describe the context of the
relationship: business and relationship characiesisBusiness characteristics consist of the size
of the responding company and the supply chain mycs of the alliance. The relationship
specific characteristics are measured by the degfréist and interdependence in the strategic

alliance. We describe these contingencies moremthdin the following paragraphs.
4.2.2.1.1 Businesscharacteristics

The size of the firms in the strategic alliance hasn highlighted as a driver of differences in
information flow characteristics (Harland et al.0Z(. It is often argued that larger firms have
more resources to invest in information sharing] #merefore it is easier for larger firms to
invest in technologies for information sharing thanrelatively small firms. Furthermore, larger
companies can exert more power in strategic akignevhich may lead to higher levels of
performance improvement of inter-company integratiBenton and Maloni 2005, Subramani
and Venkatraman 2003, Lee 2004). Mehrthens, Graghp Mills (2001) suggest three main
factors that influence a companies’ decisions abbwupply chain application investments: the
perceived benefits, the organizational readinest tae external pressures. Small companies
score generally lower on all three characteristicdicating that they invest less in IT supply
chain applications. Salmeron and Bueno (2006) aadaHd et al. (2007) highlighted that
smaller firms are often less aware of the full pttd benefits of IT supply chain applications.
Beyond the lack of awareness, small firms have Istenvn to exhibit a greater uncertainty of
the benefits of IT adoption than larger firms (Satom et al. 2006), thus impacting their
motivation to invest in IT supply chain applicatsorBased on these studies, we could state that
small companies invest less in IT supply chain i@ppibns compared to large companies.
Consequently, smaller firms use relatively lessaaded information flow strategies compared to

larger firms.

A second business characteristic is the businestexioof the alliance. Information processing
theory supports the influence of supply chain dyieanon the information flow (Galbraith,

1974, Zhou et al. 2007). Supply chain dynamicseisned in the literature as the unpredictable
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changes in products, technologies and demand &afupts in the market (Miller and Friesen,

1983, Zhou et al. 2007). As supply chain dynamimsedases, information processing capacity
needs to be increased in order to achieve sup@morperformance. Fisher (1997) for instance
suggests that supply chains facing a differentllef/eupply chain dynamics should use different
supply chain practices. Based on these theories;anestate that product (e.g. volatile versus
stable demand) and market (e.g. level of competiggs, foreign competition) characteristics,
influence the information flows between partnergha supply chain. Ketzenberg et al. (2007)
also state that information sharing is more valeabl supply chains with high uncertainty. In

summary, we state that more supply chain dynareasd to higher levels of information flows.

4.2.2.1.2 Rdational characteristics

Two relation-specific characteristics receive aajgeal of attention in the literature on strategic
alliances.The first relational characteristicnterdependence, exists when one actor does not
entirely control all the conditions necessary fohiavement of an action or a desired outcome
(Pfeffer 1988). Resource dependency theory providesmajor organizational view regarding
power and management in strategic alliances. Aaogrdo this view, firms are seen as
interdependent entities seeking to manage uncertafiecting them (Pfeffer 1988). These
interdependencies create patterns of dependentiesgathe firms, a situation in which firms
that own or control valuable, scarce resources holder over firms seeking those resources to
the extent that the dependency is not mutual. Filaoking control of scarce resources can
manage the resulting uncertainty through stratei@nces (Pfeffer and Salancik 1978).
Previous empirical studies investigated the refestop between dependence, control and
performance of inter-company relationships and éotirat a firm is less opportunistic when it
depends on its partner (Provan and Skinner 198®Xtzat it can also influence other outcomes

such as delivery performance (Handfield 1993).

The second relational characteristic is trust. iydavariety of dimensions of trust exist in the
literature. Drawing on the literature in social psglogy and marketing, trust can be defined as
the perceived credibility and benevolence of thetnga in the relationship (Geyskens,
Steenkamp and Kumar 1998). Based on this definitipast can be described by two
dimensions. The first dimension focuses on theaive credibility of the partner in the buyer-
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supplier relationship and the expectancy that taenpr's word or written statement can be
relied on. The second dimension, benevolence odwilo is the extent to which one partner is
genuinely interested in the other partner’'s welfamd is motivated to seek joint gains (Johnston
et al. 2008). As mentioned by Sako (1992) this sdatimension, which is also called goodwill
trust (Sako 1992), is particularly interesting ond-term buyer-supplier relationships and is
responsible for creating a relational culture @drel and Webb 2007). Since our study focuses on
strategic alliances, which are long-term in natwve, focus on the second dimension of trust:
benevolence or goodwill trust. The important pdiate is that trust creates the feeling that the
inter-firm relationship is beneficial for both pag. In addition, trust is considered to create a
form of business harmony between two parties duatevaction frequency. The main purpose
of increasing trust is that it is found to enhamtegration while lowering administrative costs.
Some researchers suggest that greater levels eff sgsscificity, which create interdependence

among the partners, increase trust in the alligHemdfield et al. 2002).

Proposition 2: The information flow strategy selected by theatstgic alliance is
influenced by contextual factors such as businelsaracteristics and relational

characteristics.

4222 Performanceof thealliance

The potential benefits of inter-firm informatiorofls include improved supply chain integration
and decreased supply chain costs by reducing @anues caused by both the bullwhip effect
(Anand and Mendelson 1997, Lee et al. 1997) anditbgrences in the timing of demand and
arrival of supply (Kouvelis and Li 2008). We useotimdicators of successful integration: the use

of advanced integrative forms and performance hisnef

4.2.2.2.1 Advanced formsof supply chain integration

Zhou and Benton (2007) confirmed that supply chaformation sharing enhanced effective
supply chain practices. Consequently, we includetkasure of effective supply chain practices
in our research (or what we call: advanced formsugiply chain integration). Ketzenberg et al.
(2007) describe that the responsiveness and thefube information flow moderate the value
of the information flows. Increased responsiverass use of this information can be obtained

by more advanced forms of supply chain integratiramples of these advanced forms of
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integration are Information participation, Coordina and Conflict resolution (Monczka,
Petersen, Handfield and Ragatz 1998). Informatiartigpation refers to the extent to which
partners engage jointly in planning and goal sgt{iMohr and Spekman 1994). Supply chain
partners must first commit to providing better andre accurate information and forecasts in
order to allow them to plan their available capacitore effectively. Coordination, another
advanced form of integration, reflects the setasks each party expects the other to perform
(Monczka et al. 1998). Coordination reduces thas@ation costs since it makes clear which
tasks need to be done in the alliance and whopeitform the specific tasks. Both Information
participation and Coordination describe integratiender typical circumstances. However,
conflicts often arise with partners and requirehiegues to resolve problems. The way
companies handle these conflicts has a substantf@ct on the success of the integration.
Research has shown that the use of constructiv8lictoresolution techniques, where both
companies jointly eliminate the conflict, has aipes impact on the strategic alliance (Deutsch
1986). The way in which these conflicts are resblaenong the alliance partners has direct
implications for the success and continuity of tekationship. Since information flows form the
foundation for more advanced forms of supply chiategration, we could state that more
advanced information flow strategies will be asated with more advanced forms of supply

chain integration.

4.2.2.2.2 Performance benefits

While past studies primarily focus on financial fpemance measures, our study measures a
more comprehensive set of benefits for the compasatled first-order or operational
capabilities. First-order benefits are positeddaayate second-order benefits for the firm, which
occur over the long run and include measures sscimaroved financial performance and
market share (Mukhopadyay and Kerke 2002, Subra@G0%). Since this study looks at a broad
set of first-order benefits and Relationship satigbn, it provides a more comprehensive

evaluation of performance.

We measure the first-order benefits by the fouratenal capabilities: quality, cost, flexibility
and delivery. Hayes and Wheelwright (1984) origingiresented these capabilities as the

dimensions on which a company chooses to competeinva market. There is general
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agreement in the operations strategy literaturé ttiese four capabilities are indeed the core
areas from which a company chooses to compete (BathMiller 1992, White 1996). In
addition, innovation has recently been recognizearather dimension upon which companies
can compete (Ward et al. 1998). These capabilisa®e been used in the literature to measure
both process abilities and operational performandée measure here the operational

performance and expect that higher levels of infdrom flows will lead to better performance.

Relationship satisfaction is based on the noticat 8uccess is determined by how well the
relationship achieves the performance expectas@hndy the alliance partners (Anderson and
Narus 1990, Mohr and Spekman 1994).

Proposition 3: The information flow strategy selected by the sgat alliance influences
the performance of the alliance in terms of the afsadvanced integration practices, the

operational performance and relationship satisfanti
4.3 Methodology

4.3.1 Data collection

The sample consists of manufacturing companieseigi®n. Data were collected during the
second half of 2006 and beginning of 2007. The ohianalysis is a strategic alliance of a
principal company with a supplier or customer. Vg&eal the respondents to describe a most
successful and a least successful strategic adliahiis is different from most other research

focusing only on successful alliances (e.g. Jomatal Kristal 2008).

The targeted informants for the study were supgigirt managers, logistics managers and
purchasing managers from companies with more tifigneimployees. This choice was made to
focus on managers with appropriate supply chaimkedge and companies of sufficient size to
be likely to employ supply chain information flovirategies. An initial contact list of 300
manufacturing companies was randomly developed frtme Customer Relationship
Management database of the sponsoring univerdiig. database consists of an extensive list of
supply chain managers who participated in execwatigcation programs. We were thus able to
select participants based on their function andp=ong. An initial effort was made to contact
participants to request their participation in gtedy, with the result that 200 managers agreed.
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The extra effort devoted to making such an initiahtact has been shown in prior studies to be
an effective method of improving both response aa reliability of the data (Zhao, Flynn and
Yeung 2007). Furthermore, the initial contact hdlpe for instance to identify those companies,
and their managers that worked closely togethehn witppliers and/or customers and as such
were in our target group. The next step was to skadjuestionnaire to all participants via e-
mail. Following Dillman’s (1978) total design methdor survey data collection, follow-up
phone calls have been made in order to maximizeey@onse rate. The final results included 56
responses or 112 strategic alliances, for a regpats of 18.7% of the initial contact sample of

300 managers.

We allowed respondents to decide whether to focusupplier or customer strategic alliances,
since we believe that most managers have no irlidepperience with both supplier and
customer alliances. We believe this leads our med@ats to give more accurate responses than
when asked to simultaneously fill out a surveyldoth an upstream supplier and a downstream
supplier as in Frohlich and Westbrook (2001). @f 142 strategic alliances, 34 alliances focused

on customer-alliances (downstream) and 78 focuseslipplier-alliances (upstream).

Table 4.1 provides a demographic overview of thema, which consists of companies in the

primary goods, chemical, pharmaceutical, consuraedg, media and informatics industries.

The largest groups in the sample are the chemiodl @nsumer goods industries. This is
representative of Belgian industry which posseadasge proportion of firms in these industries.
The sample is biased towards larger companies,hwhiacceptable since the goal of the study is
to focus on larger firms. In addition, the sampleiased toward supplier relationships with 68%
of the respondents describing an upstream reldtipns This may be a function of the job
positions of the respondents, which are supplyrchiacused, and thus more likely to look

upstream than downstream.

We checked our responses for missing data. Sirssetlean 5% of the data were missing and
since these were randomly missing, we employ tmsewative approach of listwise deletion to

handle missing data.

Insert Table 4.1 about here
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In order to assess the potential for non-responas Wwe tested for significant differences
between early and late respondents as prescribédnbstrong and Overton (1977). Employing
a significance level of p < 0.05, no differencegevmund at a 95% level between the early and
late respondents. These results indicate that tlsene reason to believe non-response bias is

present in the data (e.g. Vaidyanathan and De2aG#).

4.3.2 Scales

Where possible, the scales are based upon existialgs in the literature. Pre-testing of the
guestionnaire was conducted using a sample of p@rex(academics and people in the field).
The pre-testing provided support for the face vgliof the constructs and resulted in a few
minor changes in wording and presentation of itelifee questionnaire was administered in

English to prevent possible interpretation errors.

We performed exploratory factor analyses with pgatcomponents and varimax rotation on
three sets of scales: Information flow charactiesstntegration characteristics and Performance.
4.2 shows the results of the factor analysis oflttiermation flow characteristics. The other
factor analyses can be found in Appendix. The measare described in the following

paragraphs.

4.3.2.1 Information flow characteristics

Based on the literature review, in combination veétfactor analysis, we employ three constructs
to capture the information flow characteristic§ormation quality and Information sharing are
scales adapted from previous research by Mohr.€t1884) and Monczka et al. (1998), who
measured the antecedents of strategic alliances.rd$pondents were asked to rate a set of
statements on a 1-7 likert scale, ranging from detely disagree (1) to completely agree (7).
The constructs have been shown to be reliable ahd. he third scale employed to assess the
information flow characteristics are the IT supphain applications. The items in this scale are
selected based on a review of recent literature.f&ée that developing our own construct is
appropriate given the rapidly changing area of ppligations. The goal was to capture current
technologies and achieve good construct validitiie use of IT supply chain applications was
measured by asking respondents to rate the exteviith they used the following technologies

in their alliance: Information exchange systemduding EDI, POS on the web and internet
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(Cagliano et al. 2003); planning systems such a®/HRP/MRPII and DRP systems and
collaboration databases such as CRM and SRM da&sbAsl to 7 scale was used, with (1) no
use and (7) highly used. Descriptive data for Imfation Flow Characteristics is shown in Table
4.2. The data indicate that the firms in our stpthce the least emphasis on IT supply chain
applications, as the mean for this scale is subathnlower (3.15) than for Communication
quality (5.01) and Information sharing (4.94). TeaB.2 also shows that the Cronbach’s alpha
for all three constructs is above the cut-off lew#l 0.70, indicating acceptable reliability
(Nunnally 1978, Churchill 1979).

4.3.2.2 Redational characteristics

As stated in the literature review, we measuretioglal characteristics using two constructs:
trust and interdependence. These constructs aeel lomsscales developed by Mohr et al. (1994)
and Monczka et al. (1998). Each construct consistsitems and can be found in Appendix A.

Cronbach’s alpha is 0.93 and 0.80 for Trust anerttegpendence respectively.

4.3.2.3 Performanceof thealliance

Advanced forms of supply chain integration suclCasrdination, Information participation and
Constructive conflict resolution all require anengive degree of quantitative information flow
and facilitate the use of the information flowstlve relationship. Coordination and Information
participation both consists of 3 items. The Cromimalpha is 0.83 for Coordination and
respectively 0.71 for Information participation. ridructive conflict resolution consists of two
items and has a bivariate correlation of 0.52.

The items and the reliability for Relationship s&tction and the Operational capabilities can be
found in Appendix B. Relationship satisfaction dstsof 4 items and has a Cronbach’s alpha of

0.94. The bi-variate correlations for the Operatiarapabilities are between 0.61 and 0.92.

Both Relationship satisfaction and the Operaticzegabilities are subjective measures rather

supply chain research, since managers are ofteictaet to provide confidential information
regarding performance. Previous researchers (Betyat. 1996, Randall et al. 2001) tested the
correlation between the subjective and objectivasuees, and found evidence to support the

reliability of subjective performance measuresredict more objective measures.
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4.3.2.4 Validity and reliability of measurement scales

We assess scale validity and reliability of ourveyrinstrument in three ways: content validity,
construct validity and reliability. Content valigitrefers to the degree to which the scales
properly reflect the different integration constsuand measure the performance improvements
of a specific relationship. As stated earlier, $hevey was developed based on a comprehensive
literature review. In addition, our scales are dasa earlier published work of Mohr et al.
(1994) and Monczka et al. (1998).

Convergent and discriminant validity of our scalesassessed by exploratory factor analyses.
Table 4.2 shows the results of the factor analgsithe Information flow characteristics. The
three factors derived in the factor analysis showiggnvalues higher than 1 and account for
71.39 % of the variance. As described in the litema review, we labeled the factors as
Information sharing, Information quality and IT sy chain applications. The factor analyses
for integration characteristics and performance loarfound in Appendix A and B. The items
omitted from the analysis are indicated by a star\e omitted these items since their factor
loading proved to be too small (< 0.50) (Hair et298) or since they had high loadings on
more than one factor. The final factor loadingsh® constructs are provided in the Appendix.
All factor loadings are between 0.55 and 0.87 ared sagnificant. Also unidimensionality is
supported since all factors have eigenvalues gréazde 1. Appendix A shows that the 5 factors
of integration accounted for 75.92% of the varianke described in the literature review, we
labeled the factors as Trust, Interdependence,rrirdbon participation, Coordination and
Conflict resolution. Furthermore, the 6 factorsgemed in Appendix 2 measure performance,
accounting for 87.37% of the variance. These fachoe labeled as Relationship satisfaction and

the 5 operational capabilities: Cost, FlexibilDelivery, Quality and Innovation.

Insert Table 4.2 about here

We computed the inter-factor correlations as showhable 4.3. No extreme correlations were

found, indicating acceptable discriminant validity.
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To guarantee reliability, several variables havenbmeasured through multiple item measures.
Scale reliability is the percent of variance inabserved variable that is accounted for by the
true score of the latent factor or underlying canst(DeVellis 1991). Cronbach’s alpha is most
commonly used to reject or confirm the assumpti@t some theoretical constructs underlie the
items (Carmines and Zeller, 1979). As mentionedofigef all Cronbach’s alpha scores are
between 0.71 and 0.94 (see Appendix), exceedinglawer threshold of 0.70 for existing
constructs (Nunally 1969, Murphy and Davidshofed 20

Insert Table 4.3 about here

4.4 Dataanalysis

Our analysis consists of three steps. First, wé/aadhe characteristics of the information flows
of the strategic alliances by using cluster analy$his enables us to test proposition 1. The
cluster analysis develops a taxonomy of strate¢pegards information flows in strategic
alliances. In step two, we examine the relationsleifoveen the context and the information flow
strategy to determine the extent to which they &xpthe differences in choosing different
Information flow strategies. By doing so, we testgmsition 2. In the final step, we analyze the
performance of the different information flow segies. We examine how the information flow
strategies relate to facilitating strategies fotegmation such as Coordination, Information
participation and Constructive conflict resolutitgchniques. We also test the link between
information flow strategies and both the Operatiooapabilities and the level of overall
satisfaction with the relationship. These are gtatgroposition 3.

4.4.1 Information flow strategies

To evaluate our first proposition, a cluster anialys performed on the three information flow
characteristics: Information quality, Informatiohasing and IT supply chain applications. The
goal is to classify the complete sample into sdvgn@ups or subsets of strategic alliances having
similar patterns of use of information flows. A t8tage procedure, as suggested by Ketchen
and Shook (1996), has been followed to create ohsets of firms with similar information
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flows. This two-stage procedure first applies Waihierarchical clustering method, followed by
a K-means clustering. The number of clusters agesigd by the hierarchical clustering is then
used as a parameter in the nonhierarchical K-melaissering method with Euclidian distance
measure. This K-means clustering is preferred tiverhierarchical clustering because it is an
iterative partitioning method and compensates fpoar initial partitioning of the hierarchical
clustering. Research has shown that this procethoeases the validity of the solutions
(Milligan 1996).

To determine the number of clusters, we used meltgchniques (Ketchen and Shook 1996):
some rule of thumb, inspection of the dendogram #red agglomeration coefficient. The
objective of cluster analysis is generally to makéalanced choice between parsimony and
accuracy. First, Lehmann (1979) suggests that timber of clusters should be between n/30
and n/60, with n being the sample size. Since @ampde size is 112, this rule suggests
approximately 2 to 3 clusters. Based on the visngpection of the dendogram and more
specifically the ‘rescaled distance cluster combmeasure, we chose three clusters to be an
attractive choice. A final criterion for choosinget appropriate number of clusters involves the
managerial interpretability of the solution. Toessthe differences across the groups, a one-way
ANOVA was performed to test for differences betweedividual pairs of groups. Table 4.5
provides the data for the cluster means, standaodse the F test and significance level of the
ANOVA, as well as the post-hoc Scheffe’'s pairwisenparisons. The results indicate that the
groups represent three significantly different tdus at the p < 0.01 level. Each of these clusters
represents an approach or strategy towards thematon flow between two firms in the supply
chain. We have labeled the three groups: Silenti@onicative and IT intensive alliances, each
describing a distinct strategy towards the fourmatetiof integration. The rationale for the names
is discussed in the section below. A first analgsisws that successful alliances represent a high
portion of the IT intensive alliances (21 out of 296%), while the unsuccessful alliances are

often categorized as Silent alliances (30 out of 38.9%).

Insert Table 4.4 about here
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4411 Silentalliances

The 38 cases in this cluster have the lowest mearadl three scales. The Scheffe tests in Table
4.4 indicate that these companies have the lowestne for both Information quality and
Information sharing, which are statistically diéat from the other two groups. With respect to
IT supply chain applications, the mean for Sildliiaces is significantly lower than the group
labeled IT intensive alliances, but equivalenthie group labeled Communicative alliances. In
essence, the Silent alliances are the least addagroelp in terms of supply chain information
flow. Interestingly, this is also the largest grpumgicating that still a lot of strategic alliarscdo

not make substantial efforts to share informatioross the supply chain. We consider these
alliances to represent the ‘base case’ with resoestrategic alliances. Our expectation is that

this group will exhibit worse performance than ttleer two groups.

4.4.1.2 Communicative alliances

The Scheffe pairwise comparison procedure indictitasthis cluster has levels of Information
sharing and Information quality that are similathe IT intensive alliances, but that these levels
are significantly higher than those for the Silaliances. What sets this group apart is that its
level of technology usage is significantly loweahthe IT intensive alliances. In essence, this
group works hard to integrate with its alliancetpar, with a minimal usage of technology. We

have labeled this cluster the Communicative alksnc

44.1.3 IT intensivealliances

IT intensive alliances have the highest scoreslbimfarmation flow characteristics. As noted
earlier, both Information quality and Informatiohasing are statistically higher than for the
Silent alliances, but equivalent to the Communieatilliances. The distinguishing feature of this
group is that it has, by far, the highest usageéeohnology with a mean for IT supply chain
applications of 4.72, which is significantly high#énan the other two groups. Our priori
expectation is that this group will have higherdisvof performance than the Silent alliances, but
we are less confident that they would show higherfggmance than the Communicative

alliances.
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4.4.2 Contextual factors

Having developed a taxonomy of strategies regardirigrmation flows, we now turn to
potential contextual and performance factors. Wee rtbat while the groups seem to make
intuitive sense, a cluster analysis will always&lep some groups with substantial differences.
Thus, one of the methods for validating these gsdado examine other variables not included
in the initial cluster analysis (Boyer et al. 1996)

4421 Firmsize

We measure firm size by the numbers of employeéseofesponding firm. Table 4.5 shows the
results of a chi-square test with the number of leyges as dependent variable and the three
clusters as independent variable. The chi-squatefde number of employees is significant at
the p < 0.10 level. We consider this to be realslengiven our small sample size. This is an
interesting finding since it suggests that thereaigositive correlation between size and

investment in information flows.

Insert Table 4.5 about here

4.4.2.2 Businesscontext

More competitive environments require a more respensupply chain. Consequently, more
competitive environments imply the use of more adeal forms of information flow
integration. More specifically, these alliances arere likely to be clustered as IT intensive or
Communicative alliances. The analysis in Table su§gests that alliances experiencing more
competition on quality and on design and develogmame more likely to be clustered as IT
intensive alliances. Therefore, we can concludet tledationships in highly competitive
environments with a high focus on quality and desigd development are more likely to invest

in IT supply chain applications for communicatioithwpartners.

Insert Table 4.6 About Here
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4.4.2.3 Relationship characteristics

As explained in the literature, we examine thetsgia alliances by their level of Trust and
Interdependency. Table 4.7 shows an ANOVA for mégendence and Trust. The data shows
that the degree of Interdependence is much highrelTf intensive alliances than for the other
two groups. Furthermore, both IT intensive and Camicative alliances show higher levels of

Trust than Silent alliances.

Insert Table 4.7 about here

4.4.3 Performance of thealliance

Table 4.8 shows clear differences among the infoomaflow strategies in terms of use of
advanced forms of supply chain integration, althet p < 0.01 level. The Silent alliances have
the lowest mean for all three scales: Coordinatlafgrmation participation and Constructive
conflict resolution. Our analysis indicates thatotwstrategies, i.e. IT intensive and
Communicative alliances, use similar degrees of r@oation and Conflict resolution
techniques. Therefore, it can be concluded thetraliés can be integrated either with or without
specific IT supply chain applications. On the otlhand, the analysis shows that there is a
significant difference between these two groupgerms of Information participation, indicating
that the level of Information participation depeng®n the IT supply chain applications used in
alliances. This provides support for our taxonomyinformation flow strategies as being real

foundations for supply chain integration.

Insert Table 4.8 about here

Table 4.9 provides the means for each of the padiace benefits, separated by the information
flow strategy groups. Overall, the IT intensivaaates have the best performance benefits, with

significantly higher performance on Cost, FlexiiliDelivery, Quality and Innovation. In turn,

Chapter 4: Supply chain information flow strategi&s empirical taxonomy 77



the Communicative alliances have significantly leigscores for Cost, Flexibility and Quality

than the Silent alliances. However, our analys@ashno differences in Relationship satisfaction
between the IT intensive and Communicative allisnedbeit significantly higher values than the
Silent alliances.

Insert Table 4.9 about here

In summary, we could state that our analyses ifjetitiee strategies for integrating information
flows in a strategic alliance. We labeled thesatsgies as Silent, Communicative and IT
intensive alliance strategies. Silent alliancesth@none hand, are characterized by low levels of
information flows. Communicative and IT intensiviiaamces, on the other hand, share high
levels and high quality of information in the supghain, with the IT intensive alliances using
significantly higher levels of IT to share this @afThe results suggest that the choice of the
information flow strategy depends on the business$ r@lational environment of the strategic
alliance and may affect the performance of theamadle. Table 4.6 shows that IT intensive
alliances are more prominent in innovative alliamdeurthermore, our analyses suggest that the
use of IT in the alliance depends on the interddprce between the partners, while the level of

trust determines the level of information sharing ¢ghe quality of the shared information.

Our results confirm that Communicative and IT isige alliances perform better than Silent
alliances. While Communicative and IT intensiveaaltes report similar levels of Relationship
satisfaction, they do differ in Performance bemefitvesting in IT applications in an alliance is
shown to improve costs, deliveries, quality, inrtava and flexibility. Furthermore, not all
advanced forms of integration are positively a#ectby investments in IT supply chain
applications. We did not find an effect of IT supghain applications on the coordination and
the use of constructive conflict resolution teclugig in the supply chain.
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45 Discussion

The study presented in this paper highlights thstemce of different information flow strategies
for integrating strategic alliances. A few studies/e already proposed some contingencies of
information flows, but they are generally basedconceptual thinking or case studies of best
practices. The present work, instead, is baseduorey data, enabling us to test some of the
propositions. These strategies have been exploragdrins of contextual factors and in their

relationship with broader aspects of performance.

The value of the study is twofold. It contributestlhe current research on inter-firm information
sharing and supply chain practices in strategiaraies and it provides insightful information for

managers.

Our study shows different information flow strategifor integrating strategic alliances, which
are defined as long-term, go beyond traditionahtr@hships in terms of benefits and are
beneficial for both parties. The results show ih&gr-organizational information integration in
these strategic alliances is not well advanceditieie development of some advanced forms of
supply chain integration. In addition, our studyowk that many firms do not invest in
technology to integrate the information flow andsash are not integrated in a structural way. A
study of Carr and Kaynak (2007) showed that thelsareced communication methods, such as
IT supply chain applications, are not critical wispect to influencing inter-firm information
flows and that partners still share a lot of infatian through non-integrative systems like fax,
phone and e-mail. However, we find that a thirdtleé strategic alliances do not even share
information in a regular way. Although practitiosess well as academics advocate the use of
strategic alliances and how these should be integyratill few alliances really succeed in doing
so. Furthermore, we see that strategic alliancés kmited information flows are perceived as

being less successful.

A success factor for information flow strategieshe coherence with the context of the firm and
the alliance. In the literature, IT supply chainplgations are considered ‘lean’ rather than
‘rich’, as they are still predominantly written amgimerical representations of data (Stephens
2007). In less ambiguous environments, communicaten be managed using less rich media
(Donabedian 2006). However, Harland et al. (200tnfl, based on interviews, that IT supply

chain applications can enhance relationships irfgeup time from administrative tasks which
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can then be used to spend more time for buildiegrétationship. Our data confirms this latter
view and shows that IT supply chain applications ased in environments that are highly
dynamic. Furthermore, it indicates that IT supphaia applications do not replace the more
traditional communication such as phone, fax antad; but rather are an additional medium for
partners to communicate and also create advancets fof integration such as joint planning

activities and joint goal setting.

Additionally, our results suggest that informatitow strategies co-evolve with the creation of
trust and interdependence in the strategic alliavdaile high levels of trust seem to create an
environment to share information, interdependemeates the willingness to invest in IT supply
chain applications. The results also show thaingastfirst need to invest in information sharing
processes based on traditional media and to creste before evolving towards investing in IT

supply chain applications.

However, it is important to stress that not allstgic alliances need to develop towards IT
intensive alliances. This statement is supportegreyious research of Das et al. (2006) who
argue that the optimum supply chain performancéanmily be achieved through the appropriate,
and not necessarily highest, level of supply chategration. As mentioned above, this

appropriate level depends on the business andomd&environment of the strategic alliance.
Based on these results, some managerial implicatian be drawn.

Despite the ideal that supply chain integrationalways beneficial (e.g. Currie 2000), the
findings of our study suggest that a universal apgh to inter-firm information flows could
hinder effective communication. This finding is alsupported by Harland et al. (2007), who
suggest that managers should be smarter in thémntégration initiatives. One example involves
promoting IT supply chain applications in all cinestances. While more advanced information
flow strategies seem to pay off, this might notloe optimal strategy for every strategic alliance.
Our study shows for instance that strategic alkasnare more likely to invest in IT supply chain
applications in more dynamic environments and irvirenments with higher levels of
interdependence among partners. Consequently, thesstments in IT should be in line with
the overall integration strategy, the company's dpcd portfolio and the supply chain
configuration (Silveira et al. 2004) which also d¢aksofter (e.g. relational characteristics), less

technological forms (e.g. business characteristitg)tegration into consideration.
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The study also shows that companies need to thhdutatheir supplier and customer
management strategy in a systematic way beformgetp strategic alliances. It often happens
that companies decide to work more closely togetieezzled by the potential benefits, without a
clear strategy or motivation. Some suppliers might for instance motivated by seeing a
strategic alliance as a way to secure the demamdndit actually as a way to optimize and
integrate supply chain processes. As such, a Istrafegic alliances are unsuccessful and even
do not succeed in setting up information flows le#w the partners. A more systematic
approach, in which both parties make a clear deledf the partners with whom they want to
integrate and discussions about the motivation expgbctations of both partners, might hinder

this rush into strategic alliances.

Our study also shows that strategic alliances cdy lme successful in an environment with high
levels of trust. Managers should thus first worktbe level of trust before setting up strategic

alliances. These higher levels of trust result fpemsonal contacts with the partner.

Finally, before investing in IT supply chain appliions, managers need to think about which
outcomes they hope to accomplish and how thesé¢iggacan help the company to reach these
outcomes. Far too many companies hope to replaceadbitional communication systems such
as face-to-face contact and phone calls, by stdimal IT supply chain applications. Since
strategic alliances still build on trust, personahtact can not be replaced by these IT supply
chain applications. While IT supply chain applioas might often be successful in more
traditional relationships, companies are often ghgénted by the limited cost/benefit ratio of IT

supply chain applications in strategic alliances.

4.6 Conclusionsand opportunitiesfor futureresearch

This study contributes to the literature on stratted/iances by examining the role of information
flows in these strategic alliances. The resulthefstudy show that the information flow strategy
is highly dependent on the relational charactesstind the business context of the strategic
alliance. Like most empirical work, this study Hiasitations that might be addressed by further
research. First of all, this study is focused aatsgic alliances, thus excluding traditional buy-
sell relationships. Since we believe that relatmps differ according to the specific context, we
believe this approach to be insightful. Future ssidhowever, could focus on other types of
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relationships. In addition, alliances are measimgtaking into account the view of only one of
the parties. Generalizing these results towardsalirence may misrepresent the actual state of
the alliance. Future research should addressdbigiby collecting dyadic data. Third, since we
use cross-sectional data for our analysis, we adnprove causality. Instead, we infer that
contextual factors may lead to certain strategiciads, while the information flow strategies
may lead to differences in performance. Howevernete that to definitively address this issue
we need longitudinal data. Finally, our results lareted to strategic alliances of manufacturing
firms. Service contexts are characterized by marbiguity, uncertainty and variability and the
use of different communication media (Ambrose e2808), which may impact the information
flow strategies. As such, we can not generalize fimalings towards service companies. The
same holds for the geographical context. The dases been limited to Belgian firms to avoid
cultural differences. Whether the conclusions sidld in other areas is unexplored and can be

subject to future research.
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Table 4.1 Demographic Characteristics of the responderds@spondent function

Type of relationship: Companies activity:

- Customer: 18 (32%) - Chemical: 26 (46%)

- Supplier: 38 (68%) - Consumer goods: 11 (19%)
Annual sales: - Primary industry: 8 (14%)

- < 25 million €: 2 (4%) - Informatics and media: 7 (12%)
- 26-50 million €: 6 (11%) - Pharmaceuticals: 4 (8%)

- 51-100 million €: 7 (12%) Position in the supply chain:

- 101-500 million €: 18 (32%) - Upstream: 13 (25%)

- > 500 million €: 23 (41%) - Manufacturing: 34 (61%)
Number of employees: - Downstream: 8 (14%)

- 51-250: 8 (15%) Length of the collaboration:

- 251 -500: 18 (32%) - Average: 8.61 years

- 501-1000: 9 (16%) - Standard error: 7.64

->1000: 21 (37%)

Function of respondents:

- Supply chain Manager or Director: 30
- Purchasing Manager or Director: 7

- Logistics Manager or Director: 19
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Table 4.2 Information flow characteristics — Exploratorytar analysis

Variables Factor 1 Factor 2 Factor 3
Information Information IT SC Mean Std. dev.
quality sharing applications

Communication is reliable 0.90 0.12 0.20 5.06 1.59
Communication is complete 0.89 0.18 -0.01 5.00 1.58
Communication is exact 0.91 0.22 0.07 4.95 1.57
Communication is on time 0.88 0.12 0.12 5.05 1.53
Communication is appropriate 0.80 0.25 -0.05 5.01 1.43
We inform partner in advance of changes 0.14 0.81 0.05 5.55 1.39
Both parties share all usefull information 0.16 0.74 0.12 5.70 1.26
We share confidential information with partner 0.41 0.63 0.05 4.26 1.92
Partner shares information with us 0.06 0.55 0.15 4.25 1.74
Planning systems 0.16 0.30 0.76 3.71 1.32
Information exchange systems 0.03 -0.01 0.89 3.32 1.76
Databases for collaboration 0.07 0.39 0.58 2.41 1.34
Eigenvalues 4.42 2.47 1.68

Percent of Variance Explained 36.87 20.55 13.97

Cumulative Percent 36.87 57.42 71.39

Cronbach's alpha 0.94 0.79 0.74

Mean 5.01 4.94 3.15

Std. dev. 1.39 1.26 3.15

Note: Each factor shows the mean of all respondent's answers on a seven-point scale asking wether they agree
with the following statements, with 1 = completely disagree and 7 = completely agree for the first 2 constructs.
For the IT SC Applications, the use of different IT applications in the specified relationship is measured with 1 =
not used and 7 = highly used.

Table 4.3 Scale inter-correlation matrix

Mean SD 1 2 3 4 5 6 7 8
1. Information sharing 4.94 1.26 1
2. Information quality 5.01 1.39 57+ 1
3. IT SC applications 3.15 1.15 A2** .25* 1
4. Interdependence 4.19 1.55 .32 27 37 1
5. Trust 451 1.63 .56** .61%* 31 .15 1
6. Coordination 4.19 1.30 56** .55** 22* .23* .68** 1
7. Information participation 4.76 1.18 76** .59** A4%* .25* .54** .50** 1
8. Constructive conflict resolution 5.84 1.08 A4xx A49** .23 .04 A49** A4 A3 1

** significantly different at p < .01 (2-tailed)
* significantly different at p < .05 (2-tailed)
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Table 4.4 Information flow clusters

Measure Supply chain information flow strategies
Silent alliances Communicative alliances IT intensive alliances
n=38 n =36 n=25
Information Quality (2,3) Q) (2)
Cluster Mean 3.57 5.84 5.96 F=7831
Standard Error 0.16 0.11 0.20 p <0.001
Information Sharing (2,3) Q) 1)
Cluster Mean 3.84 5.47 5.97 F =54.59
Standard Error 0.15 0.15 0.14 p <0.001
IT SC Applications 3) 3) 1,2)
Cluster Mean 2.64 2.61 4.72 F =80.88
Standard Error 0.12 0.09 0.17 p < 0.001
Note: Numbers in parentheses indicate the group numbers from which this group was significantly different at the p < 0.05 level
according to the Scheffe pairwise comparison procedure. F statistics and associated p-values are derived from one-way ANOVAs.
Table 4.5 Company size
Supply chain information f