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Chapter 1

Introduction to the Studies

1.1. Introduction

Today's business reality leads us to acknowled@ge itfiportance of services in the
manufacturing industry. Companies such as CatarpHhilips Medical Systems, Siemens,
Xerox, and many others are diversifying their basi by offering services in order to
remain competitive (Wise and Baumgartner, 1999)wéieer, due to the specific nature of
services (Edgett and Parkinson, 1993), effectivelgnaging services may require
manufacturing firms to change in terms of structusgrategies, and communication
(Bowen, Siehl, and Schneider, 1989; Goldstein, SohnDuffy, and Rao, 2002; Mathieu,
2001). Manufacturers need to effectively understantégrate, and manage services in
order to actually benefit from service orientation.

Lytle, Hom, and Mokwa (1998, p. 458rmally define a service orientation asn"
organization-wide embracement of a basic set o#tnedly enduring organizational
policies, practices, and procedures intended topsup and reward service-giving
behaviors that create and deliver services exceléThe objective of this dissertation is
thus to tackle the following broad questions reigtio service orientations. First, how can
manufacturing companies effectively implement ssxvorientations (Homburg, Hoyer,
and Fassnacht, 2002)? Second, what are the commegu®f implementing service
orientations on the success of products and sendgommercialized by manufacturers, as
well as on product design decision-making?

The dissertation is organized in three core chaptehich address this call for research
(i.,e. Homburg et al., 2002) at different levelsawfalysis: organizational, functional, and

individual. Hereunder follow the rational, methoalgy, and contribution of each study. In-



depth theoretical and manageraisons d'étrdor each study are provided in chapters two

through four.

1.1.1. Service Orientation at the Organizational\ted of Analysis — Chapter 2

The objective of this chapter is to define orgatral dimensions and service strategies
that help explain service profitability and rel&iyproduct success in manufacturing
companies. Implementing a service business strategyires that manufacturers offer a
good selection of services, to a broad customes,lza®l in a pro-active manner (Homburg
et al., 2002). Our aim is to identify — based oaeréture and in-depth interviews —
organizational parameters that will significantlifeat the support for service business
strategies (Lytle, et al., 1998). Past researctiestiusuch organizational parameters in the
service and banking industry (e.g. Johnston, 1996)he retailing industry, research has
been carried out on the implementation of serviasirtess strategies (Homburg et al,
2002). Combining the fragmented literature, we dranv integrated model within the
manufacturing sector. Further, making a distinctietween two different service business
strategies, we observe their consequences on sepvafitability and relative product

success in the market. We formulate our researebtipuns as follows:

. RQZL What are the organizational parameters that fsgmitly increase the support
for service business strategies in manufacturimgpamies?

. RQ2 Do bothservice strategies equally influence relative paiguccess?

. RQ3 Do both service strategies equally enable manufacturingpamies to reach

service profitability?

In order to answer these research questions, weyga service managers of international
manufacturing companies located in Northern Eurdpere precisely, these firms were

located in Belgium, the Netherlands, and Denmarle Wged PLS-Graph Version 3.0



(Chin, 2001) to obtain partial least squares (PéSjmates of the structural parameters in
our structural equation model (SEM) (Chin, 1998kFand Miller, 1992; Hulland, 1999).
Further, chapter two also discusses theoreticah@anthgerial implications of our findings,

as well as research limitations.

1.1.2. Service Orientation at the Functional Levafl Analysis — Chapter 3

Chapter three addresses our broad research quastiom functional level of analysis. This
study seeks to identify antecedents to the uservice-sourced information (USSI) by the
design-engineering department and the consequefidhe USSI on product and service
characteristics. We surveyed design-engineeringagens involved in day-to-day design
activities of manufacturing companies located m thsS.

First, our objective is to explaiwhy design engineers form positive or negative
attitudes toward the service department and thdbfeek information they receive from
this department. The fact that product design lees liound to influence both the amount
of service support required and the way it can bévered (Goffin, 2000) confers
relevance to this research question. Thereforgtioge a healthy design/service interface
appears to make sense.

Second, we examine the relationships between thHel B$ design engineers and the
consequences on product and service characteri€digs results will demonstrate the
essentiality of managing relationships betweengiheand service employees. This study
adds to the existing literature advocating the irtggce of cross-functional
communication for new product and service success Griffin and Hauser, 1996). As in
chapter two, we used PLS-Graph Version 3.0 (CHM12 to tackle our structural model.
From our findings, we establish clear rules that assist manufacturing companies in

managing the design/service interface. Our reseguektions are formulated as follows.



. RQ4 What are the antecedents of the USSI by desigmeers in their day-to-day
design activities?

. RQ5 What are the consequences of the USSI by desigmegers in their day-to-
day design activities on product and service chiaretics?

1.1.3. Service Orientation at the Individual Leved Analysis — Chapter 4
In chapter four, we establish how communicatiomoets and functional membership —
through professional culture — influence on-goimgduoict design decisions (PDD). PDD
refer to the extent to which employees are willlo@dapt, refine, or enhance the design of
a commercialized product (Song and Montoya-Wei8981L

Previous studies have mostly tackled functional memication between dyads (De
Ruyter and Wetzels, 2000; Gupta, Raj, and Wileni®86; Moenaert, De Meyer, Souder,
and Deschoolmeester, 1995; Moenaert and Soude®) ¥3riads (Ruekert and Walker,
1987; Song, Montoya-Weiss, and Schmidt, 1997). Alsese studies mainly measured the
frequency of communication at a functional levethwut making further precisions on the
communication patterns of the constituent individuambedded in the organization.
Moreover, most of these findings are based on #seiraption of equality of influence
between the various departments during on-goingymiodecision-making. That is, each
department involved in new product development dwira fair contribution to the
construction of the product. This study evaluatgative functional dominance in, and the
consequences on, the decision-making process watihivanufacturing company. In order
to do so, we use social network analysis (SNA) ¢adr, Everett, and Freeman, 1999;
lacobucci and Hopkins, 1992), which enables us twawel informal patterns of
communication behavior, and thus informal poweluierices (Powell, Koput, and Smith-

Doerr, 1996).



Also, we establish why manufacturers decide to gedowith product re-designs in the
technical stage of new product development. Pastareh and in-depth interviews within a
manufacturing company lead us to the identificatioh go/no-go decision criteria
considered when evaluating the eventuality to prdcevith a product's technical
development.

Based on research findings pertaining to the imibeeof organizational sub-cultures on
interpretations and strategies for actions (Howardnville, 2006), we posit that
functional membership and communication networkitms will influence on-going
product design decision-making. We will answer fo#owing research questions in

chapter 4.

. RQ 6: Which go/no-go decision criteria are evalddig manufacturing firms during
on-going product design decisions?

. RQ 7(a): To what extent does functional membershifluence the concern for
go/no-go decision criteria manufacturing firms tsenake on-going product design
decisions?

. RQ 7(b): To what extent does functional membershijuence on-going product
design decisions?

. RQ 8: Which employees are central during produfdrination exchanges within
the manufacturing organization?

. RQ 9: Which employees are knowledge creators arsbrhbrs during product
information exchanges within the manufacturing oigation?

. RQ 10: Does employee degree centrality during pebohformation exchanges lead
to more favorable on-going product design decisions

. RQ 11: Does employee degree centrality during pebohformation exchanges lead
to higher experimental learning?

. RQ 12: Is there an inverted U-shaped function betwble amount of experimental

learning and on-going product design decisions?



The SNA was carried out in a manufacturing comghay provides solutions to customers
in four main business areas: baggage handling,esgpparcel, distribution, and services.
Due to the nature and the high response rate inpeseof such data collection, one-site
sampling is not uncommon in SNA (Tsai and Gosh@98). We demonstrate that counter
to individual perceptions of R&D and operations ieegring employees, the service
personnel is still not effectively included in oolgg product decision-making. Also, we
show that functional membership and network pasgtisignificantly influence decision-

making. Therefore, we propose guidelines for prode@m composition that will help

manufacturers reduce potential decision bias dudngyoing PDD. We show that the

inclusion of service employees in PDD can signiitbareduce decision bias.

1.2. Epistemological Paradigms of the Research Dessation

Guba and Lincoln (1984, 105) define a paradignhastiasic belief system or world view
that guides the investigatiorBased on the work of Guba and Lincoln (1994) &hdistie,
Rowe, Perry, and Chamard (2000), we present inelTdbla conceptual schema for
categorizing scientific research paradigms.

For each research project we carried out, the exigy phase is embedded in the
realism paradigm (Christie, et al., 2000). Realists arenceoned with real-world
phenomena that cannot be perfectly and probabdisgi apprehended (Perry and Coote,
1994). Perry (1998) notes that realism is charexetdrby a certain degree of investigator
objectivity in opposition to constructivism. The-depth interviews carried out to explore
the reality are particularly appropriate for thedst of events that are focused on a situation
or a context that has been specified. Indeed, eaclir research projects entails existing
(adapted) constructs relating service orientatmmroduct success, service success, and

product decision-making. Our aim is thus w@témpt to understand the nature of the



research problem reflecting, forming, and revisingeanings and structures of the

phenomena being studie(Christie et al., 2000, 12).

Table 1. Conceptual Schema for Categorizing Sciefiit Research Paradigms

ltem Positivism Critical Theory  Constructivism Risat
Ontology Reality is real and Virtual reality Multiple local and  Reality is 'real' but
apprehensible shaped by social  specific constructed only imperfectly
economics, ethnic, realities and
political, and probabilistically
cultural values apprehensible and
crystallizes over so triangulation is
time required to know it
Epistemology Objectivistic: Subjectivistic: Subjectivistic: Modified objective:
finding true value mediated findings are created findings probably
findings true with awareness
of values between
them
Methodology Verification of Researcher is a Researcher is a Case
hypotheses, mainly transformative 'passionate Studies/Interviews:
quantitative intellectual who participant’ within  interpretation of
methods changes the social the world being research issues by
world within investigated qualitative and
which participants quantitative
live methods

However, such approaches to research are alwayl dfected by the researcher's
subjectivity (Tiétard, 1999). Therefore, spannimgni the exploratory phase, we induct
deterministic hypothesis that will confirm or infir the causality between our focal
constructs and their antecedents and consequeRaissconfirmatory approach finds its
justification in the positivistic paradigm, where the formal logic is a deductivee on
(Thiétart, 1999). According to positivists, this tise only logic enabling an objective
reproduction of the reality (Thiétart, 1999). Witkis approach, we acquire legitimacy by
significantly increasing the external validity afirofindings. Also, to demonstrate internal
consistency, we verified for common method variafigedell and Whitney, 2001), which

confirmed that the relationships hypothesized weteerroneously inflated. Table 2 gives

an overview of the three empirical studies.



Table 2: Overview of the Research Studies

Chapter Dependent Measures Methodology Samplé&uggested Readings
(Usable)
2 Service Profitability Qualitative in-depth 137 service Homburg et al.,

and Relative Product interviews and managers 2002; Lytle et al.,
Success Quantitative survey (EU) 1998
design (PLS)
3 Product and Service Qualitative in-depth 121 design Griffin and Hauser,
Characteristics interviews and engineers 1996; Atuahene-
Quantitative survey (USA) Gima and
design (PLS) Evangelista, 2000;
Moenaert and
Souder, 1996
4 Support for go/no-go Qualitative in-depth 54 network Achrol, 1997;
decision criteria and interviews and actors Carbonell,
Product Design Quantitative survey within a Rodriguez, and
Decisions design (SNA) manufactur Munuera, 2004,
ing Hutt, Reingen, and
company  Ronchetto, 1989
(NL)




Chapter 2

Organizational Antecedents and Consequences of Sex® Business
Strategies in Manufacturing Companies

2.1. Abstract

Although product manufacturers across sectors asomgly develop into total solution
providers, no research has yet been carried oseniice orientations in the manufacturing
sector. We define the organizational dimensions serglice business strategies that help
explain service profitability and relative prodwsticcess in manufacturing companies. An
empirical study in 137 firms in the Netherlands)gggm, and Denmark demonstrates the
importance of service rewards, service technologi®s management commitment and
visionary leadership for the implementation of ssx\business strategies. Furthermore, we
find that offering delivery, maintenance, and regarvices relates significantly to a higher
service profitability but not to relative producticeess on the market. Financial and
consulting services do not significantly incredse service profitability, but influence the
relative success of manufacturers' products. Alguss-functional communication between
service employees and the rest of the firm increaskative product success, but does not
influence organizational support for service businestrategies. The managerial and

research implications are discussed.



2.2. Introduction

Accounting for 60% of U.S. industrial production2001 (Federal Reserve, 2002), durable
manufactured products require services as theynagvéhrough their life cycles. Rapid
technological changes, diminishing product life legc(Berg and Loeb, 1990), and fast
time to market requirements (Goffin, 1998; Hombu#gyer, and Fassnacht, 2002; Lele,
1986) pressure many manufacturers to remain cotiyeetProduct innovation solely is not
adequate anymore to guarantee business success. edtending tangible products with
related support/field services makes sense in teoingaining and maintaining a
competitive advantage (Nambisan, 2001; Wise andrigaumtner, 1999). In effect, some
manufacturers—including Caterpillar, Hewlett-PackalBM, Philips Medical Systems,
Siemens, and Xerox— position themselves as totatisns providers.

Although the importance of services in the Westmonomies has been acknowledged
and documented, no empirical research has invéstighe impact of an adjustment of
structure and strategy on service profitability aglative product success in manufacturing
companies. There clearly exists a compelling neeacjuire fine-grained, research-based
insight in this aspect of manufacturing competitiess: Cespedes (1994), Goffin (2000),
Homburg, Hoyer, and Fassnacht (2002), Johnson, MeRoth, and Chase (2000),
Nambisan (2001), and Mathieu (2001) all recentlgndestrated the need to study service
strategies and their consequences in manufacttirmg. Indeed, the study of the service
orientation of organizational parameters in thekbamn (Johnson, 1996; Lytle, Hom, and
Mokwa, 1998) and retailing industries (Homburglet2002) has not been extended to the
manufacturing sector.

From the (fragmented) literature — and facilitabtgdin-depth interviews — the authors
develop a theoretical model on the impact of orgaional parameters (i.e., corporate

parameters; Homburg et al., 2002) and service bssirstrategies on relative product
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success and service profitability. The extantditere and contemporary business practices
show that manufacturers offer two main types ofpsupservices; those in support of the
product and those in support of the client (Mathi2001). This is a factor that was not
taken into account when the levering power of ®Ewiwas associated to product success
(Grénroos, 1998). Hence, as part of our theoretamitribution, it is interesting to
establish whether both types of support serviceslgginfluence relative product success
and service profitability. Our aim is thus to answ® following three research questions:

. RQZX What are the organizational parameters that fsgmitly increase the support
for service business strategies in manufacturimgpanies?

. RQ2 Do bothservice strategies equally influence relative paiguccess?

. RQ3 Do both service strategies equally enable manufacturingpamies to reach

service profitability?

The chapter is structured as follows: First, wecuss the research framework and
elaborate on the service orientation of the busirstsategy in manufacturing companies.
Second, we hypothesize about the impact of orgtaimd drivers and the service
orientation of the business strategy on servicditplolity and relative product success.

Third, we derive managerial implications from oundings.

2.3. Research Framework and Hypotheses Development

Lytle et al. (1998, p. 459formally define a service orientation & organization-wide
embracement of a basic set of relatively enduringaoizational policies, practices, and
procedures intended to support and reward servieayg behaviors that create and
deliver services excellencdri reality, interest in service orientations ifatively new. It
first emerged when Bowen et al. (1989) called fesearch that could compare the

characteristics of service and manufacturing firnkdowever, research on service
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orientation has only recently been embraced atia tend corporate level in the banking
(Johnson, 1996; Lytle et al., 1998) and retailiHgriburg et al., 2002) sectors.

In an exploratory phase, we carried out seven pikdmterviews with service managers
in the following industries: medical equipment,attenics manufacturing, machinery and
heavy equipment, and information technology (ITheTsample was limited, but carefully
chosen. All companies were large or medium-sizediufacturing firms, competed on a
global scale, and demonstrated a strong intereshdiuding services as part of their
business offerings. The purpose of the interviesas twofold: to assess the importance of
field service for manufacturing firms and to helae voice of the markefi.e., managers)
concerning eventual organizational changes andnessi strategies that have been

implemented to support the offering of services.

2.3.1. Focal Construct: Service Orientation of tigisiness Strategy

The service orientation of the business stratefigrseo (1) the number of services offered,
(2) how many customers receive it, and (3) how greely the company emphasizes the
service offering (Homburg et al., 2002). Thustawery extreme, a low service orientation
of the business strategy will be the consequenae mbdest service offering proposed to
few customers in a non-proactive manner.

Regarding the number of services offered by theufsaturer, we need to make an
important distinction betweerservices in support of the supplier's produ@.qg.,
maintenance, repair) (SSP) aservices in support of the client's actiofesg., training,
financing services, consulting services) (SSC) (at, 2001). These two services
contrast sharply on the dimensions outlined by lasle (1991), i.e the nature of the
service, the recipient of the service, the relaiop between the firm and its customers,

and the level of service customization. SSC arne eontrast with SSP - characterized by
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an intense relationship between the seller andbtiyer, a high degree customization, and
an emphasis on people as recipients of the seagdbe predominant variable of interest

(Mathieu, 2001).

2.3.2. Antecedents to the Service Orientation o Business Strategies

Due to a service's intrinsic properties, the servilevelopment process can be more
complex than that for products because service coenis represerii combination of
processes, people skills, and materials that masajpropriately integrated to result in
planned or designed servic€Goldstein, Johnson, Duffy, & Rao, 2002, p. 12&ile
new service development follows the same underlysigicture as new product
development, the relative importance of each simgéected by the unique characteristics
of services (Edgett and Parkinson, 1993) — naméhyangibility, inseparability,
heterogeneity, and perishability. In addition t@ ttesources needed to support service
offerings, the increased complexity of the ovewfering (both tangible product and
intangible services) creates functional interdepeds that require effective management
(Cespedes, 1994). Finally, effective service firrely heavily on climate and cultural
mechanisms, such as shared service norms and \(Blowen, Siehl, & Schneider, 1989).
This holds important implications for the organiaatand its employee&services require
organizational principles, capabilities, metrics danncentives ... the emphasis of the
business model changes from transaction- to ratatig-based.” (Oliva & Kallenberg,
2003, p. 161). Based on the literature and theeptid interviews, we distinguish four
organizational parameters, which we posit will pesly relate to the service orientation

of business strategies in industrial manufactufimgs.
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2.3.2.1. Cross-Functional Communication of Serdogployees

Organizations cannot truly lever from service affgs when the service climate is
confined to the service department. Service noualsies, and inputs must be shared with
the rest of the firm through service communicatioorder to optimize the combination of
processes, people, and materials (Goldstein, Jahbadfy, & Rao, 2002). As two service

managers mentioned in our interviews:

"The service department is finally considered dumiegision making related
to product development because we possess anoardet information even if
we still feel that it is a bit too late [in the press]. Top management is
currently working on this. It is also helping usprave service delivery
because we are dependent on other departmef8stvices manager; IT

manufacturing)

"l think engineers are starting to value our opinionThey see that we know
those products as well as they do. We also workhose products.... More
and more, we can participate in meetings about pevducts and don't just
send out information about product defect ratesraan time to repair for

example' (Services director; electronics manufacturing)

The importance of a department in an organizatiam loe assessed by its centrality in
communication flows (Achrol, 1997). The literatumn cross-functional teams has
convincingly demonstrated the importance of bregkip internal functional boundaries if
employees are to profit from one another's expertsd insight. Essentially, cross-
functional communication refers tinterdependency and information sharing between the
various organizational units(Song, Montoya-Weiss, and Schmidt, 1997, p. 3lf)has
been linked to the increased likelihood of positwew product performance (Song,

Montoya-Weiss, and Schmidt, 1997), the effectivene$ new product and service
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development (Lievens and Moenaert, 2000), produatity (Menon, Jaworski, and Kohli,
1997), product innovativeness (Sethi, Smith, and,P2001), and the increased ability to
cope with complex and dynamic environments (Hub®82). Combining the importance
of cross-functional teams with the perspectives communication networks (Achrol,
1997), we posit that cross-functional communicatarout customers, competitors, and
product development between the service departarahthe rest of the firm represents a
significant organizational parameter for the esshibhent of service business strategies.
We put forward that service employees' interactaith other employees will positively
impact 'service awareness' in the manufacturingroegtion, which in turn will positively

facilitate organizational support for both serMinesiness strategies.

H1: The more cross-functional communication therbetween service employees and the
rest of the firm, the higher the service orientaioof the SSP and SSC business

strategies will be.

2.3.2.2. Rewards for Service Behavior

The activities of recruiting, developing, and rediag employees are the core activities of
the HR department. During organizational change, rtile of the HR department is to
"utilize various recruiting and training & develomnt techniques to attract the best talent
possible that will support this changing structu(®owden, 2002, p.158). HR activities in
manufacturing firms should be critical for the sagpof service business strategies given
the importance of people in the new service deveka process (Cooper & Kleinschmidt,
1987; Johne & Storey, 1998) and the inherent diffees between service and product
personnel. Due to the 'physical and psychologimadximity/inseparability between the

producers (i.e., service employees) and the consuroé the service (Bowen and
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Schneider, 1998, p. 65), appropriate HR policiesuih increase the support for service
business strategies.

Rynes (1991, p. 429) defines recruitment as encesnpgl'all organizational practices
and decisions that affect either the number, oresypof individuals who are willing to
apply for, or accept a given vacancyEffective recruitment is critical to organizatidna
success (Carlson, Connerley, & Mecham, 2002). Euribre, people perform better in a
rewarding workplace (Allen & Helms, 2002; Tyagi,919. Thus, beyond the choice of
staff and training that have been studied in reftatio organizational change (Rowden,
2002), the presence of service reward systemsraotat (Edvardsson & Olsson, 1996).
Such reward systems represent the recompenserfaceseriented work. Our interviews
corroborate earlier findings in the organizatiop@havior literatures: HR practices have an
important impact on the quality of the service offg (Heskett, Sasser, & Schlesinger,

1997; Johnson, 1996).

"If you want people to start acting differently, ybave to explain to them
what you want. People also need to feel that teforts will be rewarded,
especially contact employees because they deal alitithe customers'
problems, basically. They [contact employees] dre first people in the
escalation procedure if our products go wrong ahdyt need to do their job

well." (Services director; medical equipment manufastg)r

In the context of the search of cost efficienciesl @conomies of scales, which are
important drivers in manufacturing cultures (Jdlinend Goldhar, 1983), the

implementation of rewards for service behavior nhayoverseen. By rewarding service
behaviors, manufacturers explicitly create awareméservice importance, and therefore,

create a favorable atmosphere for service ‘philmpoAt the same time, it encourages
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service employees to establish contacts with otteggartments (Froehle et al., 2000;

Edvardsson, Thomasson, and Ovretveit; 1994). Thexeive posit:

H2: The higher rewards are for service behaviohg higher the service orientations of the
SSP and SSC business strategies will be.

H3: The higher rewards are for service behaviordie t more cross-functional

communication between service employees and thefrdge firm there will be.

2.3.2.3. Information and Communication Technologies

Information and communication technologies (ICEslch as e-mail and an intranet, play
important roles in finding, processing, and sendimfgrmation effectively (Nonaka and
Teece, 2001). Moreover, they enable those peoptepabbably would not otherwise have
communicated to do so. According to previous reseaservice providers that introduce
new service products more rapidly than others lzasignificantly better control over their
IT infrastructure (Froehle et al., 2000; Menor, Ra@nd Mason, 1998), which is necessary
to build a service system to deliver excellent menquality (Zeithalm and Bitner, 2000).
ICTs therefore enable better service delivery, as welthe collection and processing of
information. As a result, we include ICTs (Lytle at, 1998), and more specifically the
creation and use of an accessible database oficestelated information (Coviello et al.,
2002), as a key organizational parameter leadinchigher service cross-functional

communication and service business strategies.

H4: The higher the use of ICTs is, the higher thevise orientation of SSP and SSC

business strategies will be.

H5: The higher the use of ICTs is, the more crasstional communication between

service employees and the rest of the firm thelldowii
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2.3.2.4. Top Management Commitment and Visionaagléeship to Services

The pivotal role of top management in new produstetbpment has been extensively
demonstrated in the science-based literature oavation. Top management’s posture
influences new product success (Souder and Jeri3@9), intraorganizational technology
diffusion (Pae et al., 2002), and the degree of meed for organizational integration
(Millson and Wilemon, 2002). Appelbaum, St-Pieaad Glavas (1998) also adhere to this
line of thinking in their work on organizationalaige. As formulated by Sureshchandar et
al. (2001, p. 382) in reference to Edvardsson, Tdsson, and Ovretveit 's (1994) work,
“service leadership is the art of leading and espwus mental, strategic, and spiritual
change in the organization and simultaneously atitig and accomplishing practical
changes and ensuring that they are systems and umesas We suggest that top
management's well-founded strategic role can aés@xtended to this research context.
We point forward that the higher TMC is, the higkiee support for service strategies and
the more the feel within the organization of an amant push towards establishing
organizational service practices will be. We thosipthat TMC will be linked positively
to the support for service rewards, the use ofisenCTs, and the cross-functional
communication of service employees. First, by reagh critical mass, manufacturers will
create more service orientation across the orgioizaSecond, by expressing and
demonstrating support for strategic imperatives anocedures (Ruekert and Walker,
1987), manufacturers put explicit and/or impliciegsure on the organization to 'servitize'
the lower level/operational organizational paramseigactors 1 to 3). This influence is
what Millson and Wilemon (2002) identify as theklibetween management 'philosophy’
and the degree of service integration. The undeglyndividual mechanism explaining this

relationship is that the beliefs of top managenvaiitintegrate the beliefs of employees;
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the opinion of a large group of people (of refemncannot be wrong (Venkatesh and

Davis, 2000). Therefore, we hypothesize:

H6: The stronger top management's commitment asidnary leadership to services is,
the higher the service orientation of SSP and S&(hbss strategies will be.

H7: The stronger top management's commitment asidnary leadership to services is,(a)
the more cross-functional communication betweeniseremployees and the rest of
the firm there will be, (b) the higher rewards &@rvice behaviors will be, and (c) the

higher the service orientation of ICTs will be.

2.3.3. Consequences of the Service Orientationhaf Business Strategies

2.3.3.1. Relative Product Success and ServicetBbafty

Our objectives are twofold. First, we aim to dentmate the importance of service cross-
functional communication on relative product suscé&econd, we re-examine in light of
recent service literature the impact of serviceiress strategies on new product success;
as well as on service profitability. Product suscesthe extent to which manufacturing
firms can attain market share and generate higrs sallume with the commercialization
of the product (Hultink and Atuahene-Gima, 2000kséntially, and as mentioned
previously, cross-functional communication has bbéeked to the increased likelihood
and effectiveness of new product development, padoce, and quality (Lievens and
Moenaert, 2000; Menon, Jaworski, and Kohli, 1999n& Montoya-Weiss, and Schmidt,
1997, p. 37). Previous studies have mostly tacklgattional communication between
dyads (Gupta, Raj, and Wilemon, 1986; Moenaert, DBeeyer, Souder, and
Deschoolmeester, 1995; Moenaert and Souder, 193€ipds (Ruekert and Walker, 1987;
Song, Montoya-Weiss, and Schmidt, 1997). Howevengrof these studies include service

employees. Past literature found that the developr@nd more specifically the design —
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of manufacturing products has been found to infbeelmoth the amount of service support
required and the way it can be delivered (Goffl@Q@, Lele, 1986). Also, several authors
have highlighted the importance of servioguts for the organization (e.g. Berry and
Parasuraman, 1997; Sampson, 1996; Voss, Roth, Resgp Blackmon, and Chase,
2004). Therefore, we hypothesize that the crosstiomal communication of service
employees during product development will enharee duccess of the product on the

market.

H8: The more cross-functional communication betwsenvice employees and the rest of
the firm there is, the higher the relative prodsatcess in the market will be.

Augmenting tangible products with support servicGggpears to be fundamental in
increasing both customer satisfaction (Lele andt§H®88) and perceived product quality
(Gronroos, 1998). Service offerings, due to therenttivity between the service supplier
and customers that they provide, and service stipgbrough the adaptation of
organizational parameters, can create long-teratioalships between the parties involved
in the market exchange. Manufacturers that pursoie hong-term relationships with their
customers will likely create higher relative custnsatisfaction and loyalty, which leads
to higher profitability (Anderson and Narus, 1990prgan and Hunt, 1994). Due to the
nature of SSC, their ability to develop relatiopshiand given that they are less common
than SSP, we posit the following relationships: tigher the support for SSC strategies,
the higher relative product success and the hitjifeeservice profitability of manufacturers
will be. As such, the positive relationship betwasenvice offering and product success has
been observed before (Grénroos, 1998); howeverdigtection between the impact of
SSC and SSP strategies has not. Indeed, we posiisagnificant association between the

support for SSP strategies and relative productess; and service profitability. The
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spread of SSP offerings in the manufacturing selcésr as a potential consequence their
loss of a relative advantage on helping manufargusell their products and create profits
from SSP services. Moreover, SSP offerings are aclenized by lower relationship

intensity, fewer customization possibilities, aresd emphasis on people than on SSC

(Mathieu, 2001).

H9: The higher the service orientation of SSC bessnstrategies is, the higher (a) the
relative product success and (b) the higher serproditability will be.

H10: There is no significant relationship betwebr service orientation of SSP business

strategies and (a) the relative product success(apdervice profitability.

2.4. Methodology

2.4.1. Data Collection

Data was collected using survey research. Follovlegqualitative exploratory phase, we

developed a questionnaire for conclusive testinghef hypotheses. We contacted 15
companies for our pretest. We then e-mailed thporagents to the pretest and asked the
service managers whether they were able to answeguestions and if the survey needed
to be clarified. For five services, supplementamcgsion was needed. These clarifications
appear in parenthesis in the right column of T#bie the appendix.

Empirical data were collected from manufacturingnpanies located in Belgium,
Denmark, and the Netherlands. These three nortBaropean countries are of roughly
similar population sizes, have strategic locatiamg] host the two largest harbors for the
export of manufacturing products in Europe. Thespnee of large harbors has attracted a
large number of manufacturing factories and offides logistics reasons. Indeed,
according to 2000 census data, all three countiege gross operating surpluses in

turnover in the manufacturing sector slightly sugeto the European average (Eurostat,
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2002). Also, the Royal Danish Ministry of Foreigfifairs (2002) and the Belgian Federal
Government—Portail Fédéral (2004) have both ackedgdd the importance of the
industrial sector for their economies.

We collected data in seven industry segments—heaaghinery (including heavy
medical equipment), automotive manufacturing, aoesion, electrical manufacturing,
manufacturing of heavy and precision electronicg, and telecom, and mechanical
manufacturing—which we chose on the basis of thinly of the manufacturing industry
presented by the European Commission andritmencial Times

In Belgium, 211 manufacturers were contacted. &l/£e managers received an e-mail
with a link to our survey, which had been profesaity translated and back translated into
Dutch, English, and French (Brislin, 1980). Aftevot e-mail reminders, 56 managers
completed the survey online (26.5%). In the Netrad$, the survey also was e-mailed
with a choice of answering the survey in Dutch aglksh, whereas in Denmark, due to
time and financial constraints, the survey waslaf& only in English. In fact, English is
the working language in a large proportion of comesa in Denmark. This procedure
resulted with 54 responses in the Netherlands $p.&nd 41 in Denmark (19.6%). In
total, we received 151 surveys collected from serunanagers, service directors, and
service vice presidents of manufacturing firms. Doiehe nature of this study, fourteen
companies that had fully outsourced their servigese not included in the sample. This
left us with a sample of 137 usable questionnaigesly (first 75%) and late respondents
(last 25%) were compared according to Amstrong @weérton’s (1977) recommended
procedure. Early and late respondents did not rdiffe their support for service
orientations, customer value, and firm valodicating that non-response bias was not an

issue.
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Each respondent was asked to answer the surveyefeyring to those products
commercialized in and the practices related tor thgmary industry segment, which we
defined as the segment that generates the magiritye net sales or contract revenues for
their company. All managers were promised an exeegummary of the findings, as well
as a chance to compare their performance withathathers in the same industry segment.

Respondents were also assured confidentiality.

2.4.2. Measurements
We used PLS-Graph Version 3.0 (Chin, 2001) to obfaartial least squares (PLS)
estimates for both the measurement and the stalg@arameters in our structural equation
model (SEM) (Chin, 1998; Falk and Miller, 1992; kd, 1999). A component-based
SEM approach, PLS path modeling does not requirdivatate normal data, places
minimum requirements on measurement levels, andaese suitable for small samples
(Chin, 1998; Fornell and Bookstein, 1982). MoreoWwdtS can more easily accommodate
the use of formative indicators than can covaridmsed SEM (Chin, 1998; Hulland,
1999). To ensure that our sample size was adetpratee analysis, we conducted a power
test, as proposed by Cohen (1988), forfittest, relating?* for the endogenous constructs.
Assuming a medium effect siz€ € 0.15;R* = 0.13) for four predictors, a significance
level (@) of 0.05 and a desired power (15} of 0.80 for our analysis would require a
sample size of 84. Using Green's (1991) approaelisd a required sample size of 81.
Both figures are well within the bounds of the séargze we obtained.

All measures were adapted from existing scalesgfasenced in appendix Il.
Appendix Il presents whether the scales are rgflecr formative. The easiest way to
approach reflective and formative indicators istlgoretically and practically identifying

the construct's domain (Jarvis et al., 2003). is $tudy, only the scales measuring service
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business strategies are formative. Service busisgagegy, similar to Homburg et al.
(2002), is measured by asking whether the manufactifered each service in the service
list, the number of customers that received thiwvise, and the extent to which the
company emphasized the services. Given that weegathinformation across industries,
we needed to propose a list of SSP and SSC that ibevery manufacturing industry. It
would not make sense to disadvantage a compangdipffering a field service if no
other competitor in that industry segment did sleer€fore, we also made sure that each
field service on the list was offered by at least dirm in each industry segment. To build
this list, we consulted work by Homburg et al. (20Lovelock (1983, 1991), Mathieu
(2001), and Oliva and Kallenberg (2003), as well (egstomer) service managers.
Appendix | presents the list of services identifeadl validated by practice in both service
categories.

Using the list of 20 different services, we meadute broadness and emphasis of the
offers on a seven-point Likert type scale whendéevice is offered. Because the number
of services is an additive measure (0-12 for SSB fér SSC), we convert this measure to
a seven-point scale similar to that used for breadrand emphasis. Next, PLS enables us
to formalize the three components of businessegjyaas a formative construct since they,
together, enable to establish the support for lessiiservice strategies.

In addition, PLS path modeling allows us to asskespsychometric properties of the
measurement instruments. In particular, we can @earnheir reliability, convergent
validity, and discriminant validity (Chin, 1998; fell and Bookstein, 1982; Tenenhaus,
Vinzi, Chatelin, and Lauro, 2005). We tested a raeament model without structural
paths in PLS-Graph version 3.0 (Chin, 2001), whgclanalogous to confirmatory factor
analysis in covariance-based SEM. To demonstrateergent validity by inspecting the

factor loadings of the measures on their respeaorestructs (Chin, 1998; Tenenhaus et
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al., 2005), every item should have a standardizedlihg that exceeds 0.5 (Peterson,
2000). That criterion was respected (See appetiglix |

The reliability of the measures was assessed usingposite reliability and average
variance extracted (AVE) (see appendix Ill). Comifgoscale reliability ranged from 0.910
to 0.934, exceeding the cut-off value of 0.7 sutggedy Nunally and Bernstein (1994).
The AVE ranged from 0.669 to 0.865, which excedws Q.5 cut-off value proposed by
Fornell, Bookstein, and Larcker (1981). Also, wesessed discriminant validity by
examining whether a construct shared more variavite its measures than with other
constructs in the model (Chin, 1998, Howell and W0;01993). The square root of the
AVE should exceed the construct intercorrelationstiie model. As Table 4 reveals,
construct intercorrelations in the model did nateed the square root of the AVE.

We also included covariates such as firm age,isizerms of the number of employees,
revenues, and the service delivery mode (fully artlp delivered) to observe whether
these factors influenced the dependent measureslaiive product success and service
profitability.

Finally, and since our data was collected usingir@ey questionnaire, we verify for
common method variance (CMV), which may have ieflathe relationships estimated
between (1) the antecedents to service strategi@ésservice strategies and between (2)
service strategies and their consequences. Wethseapproach of Lindell and Whitney
(2001) to address this issue. Lindell and Bran@0(@ and Lindell and Whitney (2001)
posit that the smallest correlation with a theaadly unrelated variable is a judicious
estimate of common method variance. Then, for igtriate correlations the effect of the

smallest correlationr() needs to be partialled out in order to removeetfect of CMV.

However, our survey questionnaire did not contaichsa theoretically unrelated construct.

Therefore, we took a slightly different approach $slecting the smallest correlation
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among our theoretical variables. This is the cati@h between the 'relative product

success' and 'service profitabilityf (| = .022). From our application of the procedure, w

conclude that for all significant effects of theteoedents on service strategies and the
consequences on service strategies, the corresmpmavariate correlation coefficients
remain statistically significant gt < .05 after adjusting for CMV. Therefore, we may

conclude that the effects due to CMV are negligibleur study.

2.5. Analysis and Results
To test the effects and statistical significanceéhef parameters in the structural model, we
used a bootstrapping procedure with 250 resampl#s imdividual sign preprocessing

(Chin, 1998, 2001; Efron and Tibshirani, 1993).

2.5.1. Sample Description

In Table 4, we present the corpographics per imgisstgment. We tested for differences
between the support for a service orientation efgérvice strategies between all pairs of
industry segments (with more than 10 companies)cdoseérved no significant differences.
Furthermore, all industries are witnessing hightauer demands for field servicesl &
5.63; SD = 1.03) and field service offerings by competit@vs = 5.01; SD = 1.40). We
observed no significant differences between indestrwhich confirms overall service
importance. In Table 3, we present findings retatio the mean support, standard

deviations, and correlations of our measures.
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Table 3: Descriptive and Correlation Matrix*

Mean S.D. TMC SOSSP SOSSC SCFC STECH SREW RPS SPRO

F

T™MC 469 1.27 0.894
SOSSP 2.75 1.380.379
SOSSC 1.12 0.870.264
SCFC 466 1.220.315
STECH 5.10 1.38 0.348
SREW 432 1.150.350
RPS 3.99 1.550.326
SPROF 3.11 2.380.233

N/A

0.608 N/A
0.235 0.147
0.429 0.349
0.349 0.335
0.212 0.233
0.251 0.102

0.818

0.396 0.920

0.384 0.403 0.865

0.220 0.229 0.265 0.930

0.051 0.200 0.175 -0.022 N/A

*Notes: Square root of average variance extractethe diagonal. TMC: Top Management Commitment and
Visionary Leadership to Services; SOSSP: Servidertation of SSP Strategy; SOSSC: Service Orientati

of SSC Strategy; SCFC: Cross-Functional Commurinaif Service Employees; STECH: Service
Orientation of Technology; RPS: Relative Produatc®ss; SREW: Rewards for Service Behavior; SPROF:

Service Profitability.
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Table 4: Description of the Manufacturers per Indugry Segment

Machinery ~ Automotive  Construction Electrical  Eleetics IT/Telecom Mechanical Missing

% of respondents 28.5 % 3% 10.6 % 8.6 % 17.2 % 12.6 % 16.6 % 29 %
Average age 26 years 20 years 25 years 22.5 years 23 years 17.5years 24 years 37.5 years
Median number of 130 175 40 105 150 72 61 N/A
employees

Average revenue (million 24.5 80 13 24.5 31 21.5 13 14

$US)

Percentage of revenue 18 % 20 % 14.7 % 12% 20 % 35.6 % 18.4 % 22.5%

generated by services
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2.5.2. Antecedents and Consequences of Servicentaimn

Overall, we find that the focal constructs are vealplained by our predictors {for SSP
strategies = 0.26; Ror SSC strategies = 0.197 Ror cross-functional communication =
0.24). Together, these constructs explain ten peafethe variance for the relative success
of manufacturing products and seven percent ofvdre@ance for service profitability. As
such, this is a contribution to the existing stedéplaining relative product success (e.g.
Hultink and Atuahene-Gima, 2000) and service pability (e.g. Froehle et al, 2000).
Hereunder, we present the statistical outcome ofhgpotheses and discuss them in the
next section.

The first hypothesis is not supported. Indeed, vied fthat cross-functional
communication between service employees regardiagpmer-, competitor-, and product-
related issues neither influences the support 8¢ Strategiesp(= -0.07,p > 0.05) nor
the support for SSP strategigs<(-0.01,p > 0.05).

Hypothesis 2 is supported by the data. Servicear@sy significantly influence the
support for SSP (af(= 0.157,p < 0.05) and SSC strategies (8)10.221,p < 0.05). This
is also the case regarding the influence of servgards on the cross-functional
communication behaviors of service employees wighrest of the firm (H3)4(= 0.231p
< 0.05).

Hypotheses 4 and 5 are supported. The servicatatien of technology significantly
influences the support for both service strate@it and H4b) (SSB. = 0.291,p < 0.01;
and SSCp = 0.245,p < 0.01); as well as service cross-functional comication (H5) £
=0.252,p < 0.01).

Hypothesis 6 is only partially supported. TMC sfgrantly influences the support for
SSP strategiegs (= 0.227,p < 0.01) but does not have a direct significanecffon the

support for SSC strategieg € 0.125,p > 0.05). Hypothesis 7 is fully supported. Top
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management significantly influences all lower-léopkrational organizational parameters
(6 rewards = 0.350p < 0.01; p technology = 0.348p < 0.01; p cross-functional
communication = 0.14f < 0.05). Overall our antecedents to service lassirstrategies
explain, respectively, 26% and 19% of the varidiocé&SSP and SSC strategies.

What about service business strategies and crossidnal communication as drivers
of relative product success and service profitgiiiliCross-functional communication of
service employees during the product developmestgss is significantly associated with
the relative success of the produgt £ 0.180,p < 0.05). (H8) Clearly, the service
department should not be overseen in new productlol@ment processes. However, the
influence of service business strategies is somewditierent than hypothesized.
Hypothesis 9 is only partially supported; the highiee support for SSC strategies, the
higher the relative success of the product on tagket (H9a) £ = 0.165,p < 0.05). On the
other hand, we note that the relationship betwe®@ Strategies and service profitability
(H9b) is not significantf = -0.08,p > 0.05). For SSP services, our findings demorestrat
the opposite. This signifies that H10(a) is supgarivhile H10(b) is rejected and counter
to hypothesized. As postulated, manufacturers doimweaserelative product success
with the implementation of SSP strategigs=(0.07,p > 0.05); however, the higher the
support for SSP strategies, the higher the seiogtability (4 = 0.299,p < 0.01). We
explain respectively ten and seven percent of #remce for product success and service
profitability with the service orientation in mameturing firms.

Additionally, we performed the Sobel (1982) tesvéuify that our mediating variables
— SSP, SSC, and service cross-functional commuarcat carry the influence of
organizational parameters on relative product sssce@d service profitability. Our results
of the test do not confirm the full-mediation o) @SP strategies between service rewards

and service profitabilityZ= 1.59,p = 0.11); (2) cross-functional communication ofvées
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employees between TMC and relative product sug@ssl.26,p = 0.20); and (3) SSC
strategies between TMC and relative product suc(essl.42,p = 0.15). Including the
direct effects suggested by Sobel's (1982) testimempirical model leads to arf & ten
percent for service profitability and 14 % for téla product success. Overall though,
from the added direct effects, only the direct limktween TMC to services and relative
product success remains significant at the .05Hge 0.251,p < 0.05).

In terms of control variables, older firms havengfigantly higher SSP strategieB &
3.69,p < 0.05). Manufacturers' revenues do not signifiganfluence the support for SSC
strategiesK = 2.78,p > 0.05); nor the support for SSP strategies 2.83,p > 0.05). The
findings also show that service profitability istrsignificantly different with variations in
age F = 0.957,p > 0.05), revenued-(= 2.25,p > 0.05), or delivery mode$ (= 0.02,p >
0.05). However, smaller manufacturers have slighityer service profitabilityR = 4.26,

p < 0.05).

Figure 1: Antecedents and Consequences of Busin&rvice Strategie®

Service Rewards
R*= 0.12¢
I A and B
SSP Strategies (A) A= Service Profitability
R’= 0.263 R’=0.07
Top Management Service Cross-Functional
Commitment and |A and Communication (B)
Visionary Leadership R’= 0.23¢ B Relative Product
Success
SSC Strategies N\ R=0.10
Aand R?= 0.18¢ -
Y
Service Technology
R=0.121

Service Rewards®  SSP Strategies: 0.157*; Qamuation: 0.231*; SSC Strategy: 0.221*

Top Management= SSP Strategies: 0.227**; Canication: 0.147*, Rewards: 0.350**; Technology: 483*
Service Technologym—  SSP Strategies: 0.29C8mmunication: 0.252**; SSC Strategy: 0.245**

SSP Strategy®  Service Profitability: 0.299*

Cross-functional Communication = Relative Paidiuccess: 0.180*

SSC Strategy™  Relative Product Success: 0.165*

*: significant at the 0.05-level; **: significant ¢he 0.01-level.

a. Only the significant links are shown.

31



To conclude our structural analysis of the moded, calculated its goodness of fit (GoF),
which refers to Tenenhaus et al.’s (2005) glokamieasure for PLS. In this context, GoF
(0 < GoF<1) is defined as the geometric mean of the avecaganunality; because the
communality equals the AVE extracted in the PLSrapph, we propose a cut-off value of
0.5 (Fornell and Larcker, 1981). Moreover, in linith the effect sizes for Rismall 0.02;
medium 0.13; large 0.26) proposed by Cohen (1988)derive the following GoF criteria
for small, medium, and large effect sizes 6f ®1, 0.25, and 0.36. Our GoF index reaches

0.308.

2.6. Discussion and Managerial Implications

The objectives of this research were the followirkrst, to enable scholars and
manufacturers establish the importance of servientations for the success of products
and service profitability. Second — in light ofeliature on service classification (Mathieu,
2001) — to evaluate the extent to which existingréiture on the lever effects of support
services could be moderated. Third, to establiskearer picture on how, and via which
services, manufacturing organizations could inadhsir service profitability. We discuss

our findings and managerial implications in thrééedent themes.

2.6.1. Top Management's Critical Role in Supportir@grvices

Our findings show that service strategies, in a mementary manner, enable
manufacturers to increase their relative productess and service profitability. In order
to reach a service orientation of organizationahpeeters, manufacturers can simply not
ignore the role of top management. Re-formulateselivice directors wish to increase the
number of services offered, the pro-activenest@fffer, and enlargen the customer base,

they must imperatively convince top management thatorganization will profit from
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services and commit it to implementing service éalip. Thus, the present study shows
that top management's role in manufacturing firmsinbe extended. At the operational
level, it directly influences the support for seevirewards, the use of service ICTs, and the
support for SSP strategies. Also, as in previoudies on cross-functional communication
between other departments (Millson and Wilemon 2200MC to services leads to service
employees' integration via an increased commumwicatiith the rest of the firm. This in
turn influences relative product success. Also, iated by service rewards and service
technology, TMC indirectly influences the suppant §SC strategies. We suggest that the
support for SSC strategies could be directly iniltedd by customer demand or competitor

offerings (Narver and Slater, 1990). One intervieypartly confirmed this:

"Offering those services is really an important sfepus. It is really saying that
we are becoming a service firm. Also, | think tpabduct-firms really start
offering services like credit or consulting for tweasons. One, they really need to
make their offer more attractive on a market whityey can't always keep up with
the technology. But, second, if our competitorststéfering these services, we
need to make sure that we do as Wel(Services director; medical equipment

manufacturing)

The implementation of a service orientation in nfanturing organization could be
subject to resistance in companies where profeakmiritures are still largely dominated
by R&D and operations departments (Pearson, 19@nsby, 1992; Webb and Morgan,
1992). A professional culturégexists when a group of people employed in a fanetly
similar occupation share a set of norms, valueg] baliefs related to that occupation.”
(Sirmon and Lane, 2004). According to Taylor (1988sistance to change can stem from
different sources, including human nature, fearsumderstanding, and a situation
assessment. For example, Clemons, Thatcher, and(Fa88) observe that the greater the

proposed strategic reorientation, the greater titenial for redistribution of power and
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thus the greater the internal conflict among dédfer departments. Ultimately, people
protect the value of their existing competencied appose valuable change. In order to
facilitate change, past research has suggested niaaufacturers should (1) invite
employees to participate in organizational andiatyia reorganizations and (2) establish a
trust relationship between the employees and théels responsible for change (Lines,
Selart, Espedal, and Johansen, 2005). Service tdeg@s, in order to effectively reduce
potential internal resistance, should make it argyi to create commitment to services
among top management. This implies that servicel@maps should: (1) demonstrate how
service strategies can relate to the overall gdahe organization, (2) define how to
implement service strategies and define succetariariand finally (3) establish how top

management can personally gain by supporting sestrategies (Fottler, 1977).

2.6.2. A Service is not any Service

Both academic literature and managers gain knowlddgn our findings regarding the
impact of service strategies. We show that highppert for SSP strategies leads to higher
service profitability. However, this is not the edsr SSC strategies.

We can explain these findings as follows. Higheppsut for SSP strategies and the
nature of these services (less customization, teideio a product, and less relational) could
result in better manageability of service costs emenues; engendering higher service
profitability. It is likely that manufacturing comapies have been offering basic support
services such as delivery and repair for a lonigee than SSC since they more naturally
blend in the product/service bundle (Mathieu, 200Rast experience, explained by
learning curve effects (Levin, 2000), would themadeto a better knowledge of costs

encountered during servicing and, therefore, mtfeztéve pricing.
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It appears that offering more so-called "higheueahdded” services, which are priced
relatively higher than basic services due to tmeiture, does not create higher service
profitability. Many factors could explain this fimd); the lack of experience with such
service offerings, strong competition with finangrsstitutions (i.e. banks) for the offer of
financial services, as well as with regular consgltfirms for service such as logistics
services or process management (i.e., Boston Gormg@roup). Also, there are probably
more hidden costs in the delivery process of S&@ 8SP due to the customization of the
service, the complexity of the task, and customeeetations (Rhian, 2001A posteriorj
we tested whether the SSC strategy could followinaert U-shaped relationship with
service profitability. Due to the nature of SSCulcbit be advisable to concentrate on
fewer services, which would be offered with higloqacctiveness to many customers? Our
data demonstrate that it does appear to be the edmeever, the influence of SSC
strategies on relative product success is sigmfjcahereas it is not the case for SSP
strategies.

A service is clearly not any servicglanufacturers profit from SSP strategies and we
recommend continuing offering these services tent$i in a pro-active manner. They are
expected by customers (Parasuraman, 1998) eveghthee show that they do not create
relative, or additional, product success. Where liner effects of SSC has been
demonstrated on relative product success, we dalthe next section — for future research
on explaining which factors may affect the relasioip between the intensity of the SSC

offer and service profitability.
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2.6.3. The Issue of Cross-Functional Communication

The value of cross-functional communication for arigations has been extensively
demonstrated (Huber, 1982; Menon, Jaworski, & Kd997; Sethi, Smith, & Park, 2001).
However, should this be moderated?

The idea behind hypothesis 1 was that, by creatorgorate service awareness via
cross-functional communication, manufacturing orgations would influence the support
for both service business strategies. Besides,nkgliing service employees in new
product development, these could directly increagearray of support service offerings
and the pro-activeness with which they would beereffi. Even though cross-functional
communication has proven important for organizatjaur hypothesis was not supported.
Service communication may lead to increased awasgmmderstanding, and integration of
functional activities at the operational level vath directly influencing manufacturing
service business strategies, which are taken agtehlevel within the organization.
Following our lines of thinking, manufacturers mighlso be lead into believing that
service integration via cross-functional communaratduring product development will
increase the support for service business strategtas finding reinforces the importance
of (a) top management's role and (b) other org#éioizal parameters for the support of
service business strategies in this research contex

However, we must remark that the relationship betwecross-functional
communication and the development of service giesemay be affected by "strategy-
making modes". In fact, three modes exist — i.edudtive, inductive, and compressive
management — for which the involvement of top maenagnt and employees vary
(Nonaka, 1988). In the deductive management madategy making is top-down and
entails, therefore, high levels of central plannamgl low levels of employee involvement.

This could explain the absence of relationship ketw the involvement of service

36



employees in product development activities and sheport for services business
strategies.

Also, the absence of relationship between the dtosstional communication of
service people and the support for service busiséisdegies may be due to service
intangibility, which can cause communication bagielndeed, the more intangible the
object of communication is, the more difficult tttwmmunication about the object
becomes (Moenaert and Souder, 1990). By extensivdbgrating service and other
functions within the organization, manufacturersyntw@eate additional difficulties in
transforming service ideas into service offeringsis thus remains an avenue for future
research.

Lastly, since past research proved that top manegerunctional diversity has a
positive effect on strategic orientation (Auh & Mg, 2005), we can however
recommend that manufacturing firms include a servimnager in the strategic decision-

making team.

2.7. Research Limitations

Our study has some limitations, the first of whpsrtains to the sample of manufacturers
that we chose. Even though seven manufacturingsirida were represented, which did
not show significant differences in their suppat §ervice business strategies, our data
were collected in Belgium, Denmark, and the Netreds only. Although the majority of
the manufacturers in our sample were internatiéinals, the northern European context
may have influenced the extent of support for senausiness strategies. The influences of
national culture and economy openness have prdyibesn shown to influence corporate
behavior (i.e., Varsakelis, 2001). Industrial firmegated in northern European countries

may be more, or less, open to change than thosgetban other countries; therefore,
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leading to more, or less, propensity towards thgpst of service business strategies.
Furthermore, and more importantly, the list of S8R SSC needed to be sufficiently
universal to apply across industries. Although lise is exhaustive, studying one or a
limited number of industries might enable more f@iea in the service inventory listing.
Lastly, this study used the key informant methoderk though we verified that our
respondents were well qualified to answer the suiygestionnaire, limitations of key
informant method have been documented (Philips,1)198Iso, it is a possibility that
respondents’ perceptions of the service businesdegtes may differ from those of
customers — especially regarding the proactivensfsghe service offerings. Also,
disparities in perceptions may occur for relativeduct success. Indeed, past research
demonstrated that such differences may exist betwegloyees and customers regarding
the interpretation of field feedback informatione{fRova, 2003). An in-depth qualitative

approach would enable us to examine whether sstadiies exist.
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Chapter 3

Antecedents and Consequences of Integrating Serviaad Design in
Manufacturing Companies

3.1. Abstract

Product design influences both the quantity and dbality of service delivered on
manufactured products, so it makes sense for desigio use field service feedback
information to design new products. The aim of gtigly is to identify the antecedents and
evaluate the consequences of the use of serviceexbunformation (USSI) by design
engineers on product and service characteristics. efpirical study of 121 design
engineers demonstrates that creating a healthyimgnelationship between design and
service engineers is crucial because it motivaesigders to use the service-sourced
information disseminated to them. The USSI inflesnhcboth relative product
characteristics and service responsiveness arabiléll. Second, design engineers value
written information most. Attitudes toward electioninformation decrease after an
optimum communication frequency of once to threetebnic exchanges per week. Third,
information about product ergonomics positivelylushces designers' perceptions of the
information, whereas information on product aestBetnegatively influences their
perceptions. We also discuss some managerial iatgits of the findings, as well as

avenues for further research.
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3.2. Introduction and Research Background

According to research by Deloitte Consulting (1928)jng a sample of 900 manufacturing
executives, product innovation alone is no longdfigent to guarantee business success
for manufacturers. In addition, technological sigrétly is becoming increasingly difficult
to maintain as a strategy (Gronroos, 1998), anchtaiaing low prices appears equally
challenging (Zeithaml and Bitner, 2000).

Accounting for 60% of the U.S. industrial productim 2001 (Federal Reserve, 2002),
durable manufactured products require servicebi@s advance through their life cycles.
The extension of tangible products through relateplport/field services makes sense in
terms of gaining and maintaining a differential adiage (Gadiesh and Gilbert, 1998;
Nambisan, 2001; Wise and Baumgartner, 1999). Keldices in support of the product
include delivery, installation, repair, contractuahd non-contractual maintenance,
inspection/diagnosis, refurbishing, condition moriitg, upgrades, and product disposal
(Lovelock 1983, 1991; Mathieu, 2001; Oliva and l€alberg, 2003).

Augmenting a tangible product with such servicepeaps to be fundamental in
increasing both customer satisfaction (Lele andi§H€©88) and customer perceptions of
product quality (Gronroos, 1998). However, the gesf such products has been found to
influence both the amount of service support regliand the way it can be delivered
(Goffin, 2000; Lele, 1986). These are significamtdings for manufacturers given that
product design determines the large majority of wf@cturing costs (Miller, 1988;
Uliman, 1992).

The objective of this study is to evaluate the eite which support service employees
who deliver services for manufactured products icloence the design of new products
and the consequences of doing so. Are firms moaivgy from the simple addition of

support services and toward managing the feedbawk field service technicians to
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achieve better product (re)-design? If so, does shift have an impact on product and
service characteristics? We conceptualize our fooaktruct as ‘USSI’, which is to the
extent to which the design-engineering departmeDED) uses service-sourced
information to design new products. Subsequentty ewaluate the consequences of USSI
on product and service characteristics. Finallydesve managerial implications from our
findings. Our contribution to the existing body laérature consists of responding to the
need to study 'services' in manufacturing firmsf{i@p1998; Goffin, 2000; Johnson et al.,
2000; Nambisan, 2001); and more specifically, teestigate integration mechanisms
between the DED and the support service departrmidwirefore, our research questions

are:

. RQ4 What are the antecedents of the USSI by desigimeers in their day-to-day
design activities?
. RQ5 What are the consequences of the USSI by desigmesers in their day-to-

day design activities on product and service chiaratics?

3.3. Theory and Hypotheses Development

Our hypotheses development employs a two-step apprd-irst, we consulted literature in
the areas of information dissemination (Maltz an@hk 1996), cross-functional
communication (Atuahene-Gima and Evangelista, 20804] attitude formation, as well as
its relationship with behavior (Fishbein and Ajz4875). By integrating a large body of
literature, we confer a solid multidisciplinary ligcound on our research. Second, in an
exploratory phase, we carried out eight in-deptierinews; four with service managers
and four with design engineers in four large andliona-sized manufacturing firms. The
manufacturers belonged to the following industriegansportation, computer

manufacturing, electronics manufacturing, and maalyi and heavy equipment
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manufacturing. In each firm, a service manager artksign manager were interviewed
separately. The design engineers were involvedayitd-day design activities and had
managerial positions: one was a ‘product designagerh and the three others were
‘product design-team leaders'. These in-depth vietes gave us the opportunity to
confirm the managerial importance of our researcid alustrate our theoretical

development with quotes from practice.

3.3.1. Focal Constructs: Antecedents and Outcome

Nakata and Sivakumar (1996, p. 62) characterize preduct development (NP "the
process of conceiving and creating a new produat #re outcomes of that process.”
Product design, which is defined &the activity that transforms a set of product
requirements into a specification of the geometnyl anaterial properties of an artifact”
(Ulrich and Pearson, 1998, p. 352), is part of h@ader product development activity.
The term "design" therefore can refer to both eegimg and industrial design which
"seeks to rectify the omissions of engineeringis]ita conscious attempt to bring form and
visual order to engineering hardware where the texdbgy does not of itself provide these
features"(Moody, 1984, p. 62).

Our focal construct, i.e. the USSI, stems from aede carried out by Maltz and Kohli
(1996) on market intelligence dissemination acrdssctional boundaries. Several
researchers have demonstrated the importance sé-twactional information integration
and its consequences on product development suaedgzroduct quality. As a measure of
service integration in design activities, we stutlg extent to which service-sourced
information leads to concrete actions in desigmiegv products. Figure 2 presents the
antecedents to, and consequences of, our focalraons/Ne guide the reader through the

model in the sections below.
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Figure 2: Antecedents and Consequences of thksSI by Design Engineering

Corporate Norms

* Functional Dependence

« Conflict of Interest Attitude towards Product
« Perceived Design Empathy [~ the Department Characteristics
USSI
|
* Medium of Communication - !
« Content of Communication Attitude towards Service
# the Information Characteristics

3.3.1.1. USSI and Design Engineers' Attitudes
Interest in service within manufacturing organiaas is relatively new. It emerged when
Bowen et al. (1989) called for research into cusiorservice orientations among
manufacturing companies that would compare the adbaristics of service and
manufacturing firms. However, service orientati@s lonly recently been embraced at the
team and corporate levels in the banking (Lytleakt 1998) and retailing sectors
(Homburg et al., 2002). At the individual levelhis been tackled by Cran (1994), Hurley
(1998), and Keillor et al. (1999). A service orindn, which has been formally defined as
"an organization-wide embracement of a basic setetdtively enduring organizational
policies, practices, and procedures intended topsup and reward service-giving
behaviors that create and deliver service excebéritytle et al., 1998, p. 459), can be
studied at various levels; our interest in the eph@ertains to the practices implemented
by manufacturers during the design stage of NPD.

The consumption of service-sourced information ¢cwnption behavior) will be a
consequence of the attitude that the DED has towerdnformation it receives from the

support service department. Attitudes are defiregthaategorization of a stimulus along
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an evaluative dimension, based on cognitive, affiecand behavioral information(Fiske
and Taylor, 1991; p. 463). According to the theofyreasoned action, the stronger the
positive attitude with respect to a behavior, thergyer the individual's intention will be to
perform that behavior (e.g., Fishbein and Ajzen/5)9 In turn, that attitude toward the
information received is composed of two dimensidhs: behavioral intention to use the
information, also called the conative dimensionyg@mes and Yzerbyt, 1997), and the
cognitive evaluation of the information, which isorfhed by its perceived
comprehensibility or clarity, relevance, accuraayd timeliness (Maltz and Kohli, 1996).

Following the guidelines of the theory of reasoaetion, we hypothesize:

H1l: The stronger the positive attitude of the deseggineering department toward
information received from the support service dépant, the higher the USSI will be.

Furthermore, we argue that the DED's attitude tdwie support service department will
directly influence its information consumption belwa. Frequently, research has
investigated how members of functional areas peecene another in terms of experience
similarity (Moenaert and Souder, 1990), rivalry (Maand Kohli, 1996), functional goals,
and norm congruence (Kahn, 1996). At a higher |eebugh the experience of working
together and word of mouth within the firm, indivals from one functional area develop
attitudes—on top of their stereotypes (Alexandealet 1999)—toward their colleagues’
departments. To evaluate attitudes toward othearti®yents during a working relationship,
we consider the employees’ cognitive and affecevaluations of the general working
relationship (adapted from De Jong et al., 2004ekett and Walker, 1987) and their

behavioral intention to work together (Leyens armkMyt, 1997). We formulate:
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H2: The stronger the positive attitude of the desggineering department toward the

support service department, the higher the USSIbsil

Also, we posit causality between the attitude talMiye functional area and the attitude
toward the information received from that functibr@ea. If one functional area has
developed a positive attitude toward another, it positively influence the perception of
the information transmitted from the latter. Alottte same lines, Sussman and Siegal
(2003) have demonstrated a significant relation$leipveen a source's credibility and the
perceived usefulness of its message. In additiooerdert and Souder (1996) show that
the relationship between the source and the recaiflaence information credibility and

comprehensibility. Therefore:

H3: The stronger the positive attitude of the dessggineering department toward the
support service department, the stronger the pasitttitude toward the received

information will be.

Inspired by Fishbein's (1980) work on subjectivenmgy we posit that ‘corporate norms'
will also play a role in the extent of USSI praesc Corporate norms is defined as the
DED's perception of the degree to which they shade service-sourced information in
their design work. Top management imperatives a®t pressure lead design engineers to
engage in USSpractices. Indeed, the referents' beliefs integratee’s own beliefs; the
opinion of a large group of people cannot be wr{vignkatesh and Davis, 2000). The
direct role of top management practices and stiegeip NPD has been demonstrated
extensively in literature as a significant influenon new product success (Souder and
Jenssen, 1999), intraorganizational technologwsiiéin (Pae et al., 2002), and the degree
of and need for organizational integration (Millsmmd Wilemon, 2002). This influence is

what Millson and Wilemon (2002) identify as theklibetween management philosophy
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and the degree of organization integration. We esgghat top management's well-
founded strategic role can be extended at the tpeah level. More than exclusively
defining strategies, we point forward that top ngemaent should convey the feel of truly
paying attention to the cognitive processes inviblvethe DED's job tasks (Levy, 2005);
hence establishing compelling corporate norms érigg design engineers to the USSI.
For these reasons, at the functional level anddoasethe theory of reasoned action, we

argue that:

H4: Corporate norms (those dictated by managemdntogophy and peers) relate
positively to the design-engineering departmengsuU

3.3.1.2. Antecedents to Attitudes toward the Depant and Information Received

On the basis of a literature review and our in-dapterviews, we identify (1) conflict of
interest, (2) perceived design empathy, and (3g¢tfanal interdependence as antecedents
to the attitude that the DED will develop toware gupport service department.

We aim to demonstrate that the higher the perceoegdlict of interests between the
DED and the service department, the weaker thetipesattitude will be toward the
support service department. For instance, two sermmanagers voiced similar concerns
during the in-depth interviews: (1Pésign people are quite reluctant to make changes t
the product. They quite often say that our requéets are too complex or not adequate
for productiory; (2) "Sometimes engineers can't see how they can satidfye service
issues. [...] They really have to find the balaneeateen changing product design and not
creating extra complications.

Even if the support service department is unlik&dy actively engage in a rival
relationship with the DED - i.e., perceiving eather as competitors (Maltz and Kohli,

1996) —, the design and service delivery of proslmeay create conflicts of interests. For
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example, to service or repair a photocopier, theise engineer may have to spend more
time to dismantle the product than s/he wishes umcdhe designers did not take this
factor into consideration when they designed thpiezo Alternatively, they may have
taken this issue into account, but cost efficierenygnomies of scale, or other production
imperatives may have led to a design that ignossdice flexibility considerations. This
means that the DED and the service department raag to actively negotiate (Butler,
1999) to create a win-win situation in terms ofguot design for serviceability. We posit
that interfunctional conflicts of interests will gegtively influence design engineers' attitude

toward the service department.

H5: The higher the perceived conflict of interegttle design-engineering department, the
weaker its positive attitude toward the supporvesr department will be.

A second antecedent to attitude formation is ddfia® perceived design empathy, i.e., the
perception held by the DED about service peopledeustanding of their product design
activities. Literature already has tackled the @ssof trust in team members (Madhavan
and Grover, 1998) and in the information senderliand Kohli, 1996). Atuahene-Gima
and Evangelista (2000) have demonstrated a signifipositive relationship between
perceived expert power and a department's influenoew product performance.

However, the approach we take does not refer topdreeived expert power of the
support service department in terms of servicevitiets but rather the perception held by
the DED about service people's understanding oir theduct design activities. A
functional area can be perceived as being very gbad job, but that perception does not
necessarily mean that others will develop a pasiattitude toward that department. A
positive attitude develops only when other depamtiiérust it to understand their own

reality, which will make it a profitable interloaut
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Three design managers referred to this perceivesignleempathy explicitly. (1)
"Because we receive quite a lot of information ftbm service department [...], we need
to make sure that they send us relevant stuff. ibey to know what we really nég(?)
"Sometimes we get the feeling that the service pewpla little late with the info. Because
they don't quite know what we're doing right noane of the information is not really
important to us' (3) "This is our reality! That's what we want to sayth® service
engineers when we ask them for information on H@aproducts are doing in the market

in terms of design, which is what we're talking atijo

H6: The higher the perceived design empathy ofstifgort service department by the
design-engineering department, the stronger itgtpesattitude toward the support

service department will be.

Moreover, literature and interviews signify the mon@ance of functional dependence
(Fisher et al., 1997; Ruekert and Walker, 1987).achieve its goals and responsibilities,
the DED may need resources, outputs, and support fine service department. Because
product design influences service capabilities efifectiveness (Goffin, 2000; Lele, 1986),
we expect that design engineers will need input @sdurces from the support service
department. At the very least, they need to comoatei during the servicing of the
products following their market launch. Drawing tive theory of cognitive dissonance
(Festinger, 1957) and attitude ambivalence, we esigpat if design engineers know that
they have a high dependency on support servicegtegs, they will tend to develop a
more positive attitude toward the support servisecfional area. This tendency reflects the
need to eradicate disharmony and reach consistératween the recognition of
dependence and the general attitude toward theidmat area (Priester and Petty, 1996).

Therefore, we posit:
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H7: The higher the perceived dependence on theostipervice department by the design-
engineering department, the stronger its positivitittale toward the service

department will be.

Communication channels

People exchange information through three diffedv@nnels of communication: written,
verbal, and electronic (Maltz and Kohli, 1996; Maert and Souder, 1996). Two theories
explain the relationship between the charactesistica communication channel and the
communication activity: social presence and meuianess (Rice, 1993; Westmyer et al.,
1998). The social presence theory refers to theemee (or absence) of social cues during
communication, such as facial expressions, vocak,cand posture. According to this
theory, verbal communication is more personal ameates greater psychological
proximity (Pratt et al., 2000) than either writt@nelectronic communication. According to
the media richness theory, the more cues and semrgesnvolved, the greater the
possibility of immediate feedback. Furthermore, th@re the relationship is of a personal
nature, the richer the media will be (Westmyer let H998). Using both theories of
communication, we classify our channels from thghbst social presence and media
richness to the lowest, as follows: verbal facéate communication, telephone
conversations, written information, and electramigil and online databases (Suh, 1999).
In all cases, functional areas need accurate, asteclear, and timely information.
However, even though face-to-face verbal commumgakarns the highest social
presence and media richness rankings, it may ndhdemost preferred communication
channel for receiving information. The DED and suppservice employees may have
different preferences according to their persomaits and job characteristics. Design
engineers are known to have a low tolerance forigumty and a more scientific

professional orientation, which enables them to design priorities, just like R&D
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engineers (Griffin and Hauser, 1996). Therefore,pwstulate that design engineers will
favor written over verbal information during comnmeations with the support service
department. We posit that the frequency of writt&iormation will positively influence

the attitude toward the information, whereas vedmhmunication will have a negative
relationship. Literature has shown that verbal cemication within the DED is very

important for problem solving (Tushman, 1979). Hiere, we infer that design engineers
are less open to further verbal interactions whid $ervice functional unit. Our field site
observations corroborate this. The support sedggartment generally contacted the DED
as part of their customer problem-solving escatatmocedures. However, the high
frequency of verbal communication needed to solusta@ner problems on demand
distracts design engineers from their activitiesit Blso — aside from communication
during escalation procedures — we posit that desggdevelop negative attitudes toward
verbal interactions with field service employeesaasonsequence off the ‘communication
sphere' during these interactions. Of all corpod®partments, R&D and product design
engineers seems to have the edge in using obfuscatory jargSebell, 1994, p.2).

Therefore, functional jargon most probably contrdsu to creating an apprehensive
communication sphere when employees of both depaisrverbally interact to discuss

design for serviceability. Hence, we formulate tetated hypotheses:

H8 (a): The higher the frequency of receiving vertinformation, the stronger the positive
attitude toward the information will be.
H8 (b): The higher the frequency of receiving vérib&ormation, the lower the positive

attitude toward the information will be.

Regarding electronic mail and online databasegyagé an inverted U-shaped relationship

between the frequency of electronic communicatind attitude toward the information.
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Electronic mail, for most task types, hraarginal or poor fit due to information constraints
(Belanger, 1999; Suh, 1999). This should especiabythe case for product design
activities, which are intellectual and judgmentli, 1999). It is thus the specificity of the
design task, which leads us to postulate that thesri U-shaped relationship will
exclusively be present when information is exchangiectronically. Indeed, according to
media synchronicity theory (Dennis and Valacich99)9 electronic information has
limited value when members need to agree on thanimgaf information and the course
of action that needs to be taken (Dennis, Wixond, ¥andenberg, 2001). Therefore, we
posit that design engineers can appreciate thee\alelectronic information but will also
be sensitive to e-information overload for a tak&ttrequires -in fine — precise and
intellectual information, which can more easily benveyed via other communication
media.

Our approach is a little different for database stdtation given that one usually
chooses to consult a database. Because it is lyecommunication medium that the
receiver can choose to consult, without it beingased on him or her, we specified that
the consultation of the database be electronidatiyosed to them in order to access
information. Fundamentally, there is no reasoneiielve that receiving e-mails is different
than requests from the support service employeesrisult databases to access electronic
information. In both cases, design engineers caos#to consult or discard the electronic
information easily without having to physically thy away written documents or ignore

the content of verbal communications with theileagues. Hence:

H8 (c): The relationship between the frequencyeativing electronic information and the

attitude toward the information will follow an imted U-shaped function.
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Communication content

Information sent from the service department to DieD touches on three main content
domains: the product performance, product aesthéte, the appearance and appeal), and
product ergonomics (i.e., safety, ease of use, adnbf the product (Bloch, 1995;
Johnston and Gibbons, 1975; Mathieu, 2001; Olivé lKallenberg, 2003; Srinivasan et
al.,1997). A taxonomic synthesis is provided irpapdix IV.

Design employees will value some of the field feszkbinformation received from the
service department, because it may give them nseareh ideas and/or help them develop
future generations of the same product. Troy et(2001) find a positive correlation
between the amount of market information and theber of new product ideas. Our field
site interviews suggest that design engineers edfyevalue field feedback information
regarding the performance of the product. Thatrmédion involves technical, factual, and
measurable details, to which design engineers eaityerelate. In similar vein, design
engineers appreciate information about product revgocs, because it is information
regarding the practical installation and ease @ ofsthe product, and such information
indicates how the product is experienced in practis for aesthetics, some designers
found such information to be of a more peripheatlre and less relevant compared with
that on performance and ergonomics. Some everthialtsuch information offended to
their creativity: For many of us, working on product aesthetics 8 tpportunity to

express ourselves! | don't expect service peopielltas anything about good desigh...

H9 (a): The higher the frequency of receiving imfiation about product performance and
product ergonomics, the higher the design-engimgerlepartment’s positive
attitude toward the information will be.

H9 (b): The higher the frequency of receiving inmfiation about product aesthetics, the
less positive the attitude of the design-engingerdepartment toward the

information will be.
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3.3.1.3. Outcomes of Service for Design Practices

In reference to the work of others regarding theseguences of information utilization,
we posit that design engineers can significantbyaase the market performance of new
products in terms of product characteristics byscomng service feedback information
(Atuahene-Gima and Evangelista, 2000; Kahn, 200&ndn et al., 1997; Millson and
Wilemon, 2002). In addition, we postulate that ss¥vresponsiveness and reliability
(Parasuraman et al., 1988) will be higher when pcodesigners take serviceability into
greater account. Not only do design engineers tbaftederstand the needs and
requirements of the market for their industrial amdjineering product designs if they are
involved in USSI, but service employees also walélf part of the design process and,
therefore, value product improvements when thewiserthem. Consequently, the
responsiveness and reliability of support servidelvery may increase. Using work by
Souder and Jenssen (1999), we define product dkastics as formed by relative product
quality (Gronroos, 1998) (including aesthetics @amgonomics); performance, technical,
and mechanical features; and reliability. As fawvex® characteristics, we include service
reliability and responsiveness from the five dimens identified by Zeithaml et al.
(1990). The reason for focusing on these dimensibrgervice quality is that they are the

only ones which can directly be affected by the US$®roduct design activities Hence:

H 10 (a): The higher the USSI by the design-engingedepartment, the better product
characteristics will be.
H 10 (b): The higher the USSI by the design-engingedepartment, the better service

responsiveness and reliability will be.
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3.4. Research Method

3.4.1. Data Collection

We collected the data for this study from U.S. nfactwring companies. The responding

design engineers held managerial positions in tbempany's DED and were directly

involved in day-to-day design activities. The 356sidn-engineers with managerial

positions purchased from a business mailing ligewsailed a survey questionnaire and a
return postage-paid envelope. Managers were afscedfthe opportunity to complete the

survey online.

We additionally telephoned each potential respond@nnform him or her that s/he
would be receiving a paper survey, which we had gesit, and to make sure they were
involved in product design activities. If we couldt converse with the managers directly
after two attempts, we left a short message orr thacemail. Of the 350 managers
contacted, 15 had left the company or changed iiumetand not been replaced. Therefore,
our total sample of potential recipients was 338igte managers. The combination of the
paper survey, the option of online completion, #meltelephone conversation resulted in
144 returns, of which 121 were usable (49 via raguatail, 72 online). We note that the
frequency of electronic and written communicatian ribt significantly differ based on
whether the data was collected via the paper sunvelye electronic survey(electronic
0.329 —p: 0.567; F written: 0.891 —p: 0.347). Also, the support for USSI did not
significantly differ between the latter grougs 0.755;p: 0.387). Out of the 121 design-
engineering managers (34.6% response rate), 54emier design managers, 49 middle
design managers, and 18 junior design managers. Mfjard to the industries — based on
the classification of theFinancial Times— 5% of the companies belonged to the

transportation industry, 18% to computer manufaetjr39% to electronic manufacturing,
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30% to manufacturing of machinery and equipment tfer industry, and 8% to the

telecommunication industry.

3.4.2. Psychometric Properties of the Measurement

We present the scales for this study in appendiIVmeasures are adapted from existing
scales, as referenced in the appendix. The scalpbbged to measure conflict of interest,
perceived design empathy, information content, @@ norms, attitude toward the
department, USSI, and functional interdependeneeatreflective. The domain of these
constructs is unique and reflected by several itdratare interchangeable and expected to
vary with one another. Dropping an item does nigrdhe domain of the construct (Jarvis
et al., 2003).

We operationalized the other constructs using ftimaneasures. Indeed, their domain
is formed of several sub-domains and dropping alcator would alter their domain.
Thus, the frequency of communication is represehteseparate dimensions that compose
the written, verbal, and electronic communicatioedm (e.g. Dawes and Massey, 2001,
Fisher et al., 1997; Maltz and Kohli, 1996). Theitade toward the information is
measured using a composite scale function of inétion clarity, relevance, timeliness,
and accuracy (Maltz and Kohli, 1996), as well asthed behavioral intention to use it
(Leyens and Yzerbyt, 1997). The same is valid fmdpct and service characteristics,
which are evaluated according to several aspeat$dhm an overall perception.

We used PLS-Graph Version 3.0 (Chin, 2001) to obfartial least squares (PLS)
estimates for both the measurement and structara@npeters in our structural equation
model (SEM) (Chin, 1998; Hulland, 1999). A componrkased SEM approach, PLS path
modeling does not require multivariate normal dgaces minimum requirements on

measurement levels, and is more suitable for ssathples (Chin, 1998; Fornell and
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Bookstein, 1982). Moreover, PLS can more easilyoagnodate the use of formative
indicators than can covariance-based SEM (Chin818fuilland, 1999). To ensure our
sample size was adequate for the analysis, we ctediua power test, as proposed by
Cohen (1988) for th&-test, using?® for the endogenous constructs. Assuming a medium
effect size £ = 0.15;R? = 0.13) for the nine predictors, a significanceelefe) of 0.05 and

a desired power (1 $) of 0.80 in our analysis requires a sample sizd18. Green's
(1991) approach yields a required sample size 6f Bbth figures show that we have
sufficient power to estimate our model in PLS.

In addition, PLS path modeling enables us to asdes psychometric properties of the
measurement instruments: reliability, convergemiditg, and discriminant validity (Chin,
1998; Fornell and Larcker, 1981). To assess thehmsyetric properties of the measures,
we tested a measurement model without structuthkpga PLS-Graph Version 3.0 (Chin,
2001), which is analogous to confirmatory factomlgsis in covariance-based SEM.
Convergent validity can be evaluated by inspectiregfactor loadings of the measures on
their respective constructs (Chin 1998; Tenenhaws. ,e2005). Every item should have a
standardized loading that exceeds 0.5. The putidicaf the measures led us to drop two
items from the conflict of interest and verbal coumecation measures because of,
respectively, a loading issue and the complete redleseof use (i.e., no one used
videoconferencing). We assessed reliability withmposite reliability and average
variance extracted (AVE) (Chin, 1998) (see Tablef the appendix). Composite scale
reliability ranged between 0.852 and 0.957, wellektess of the cut-off value of 0.7
suggested by Nunally and Bernstein (1994). The A¥kged between 0.538 and 0.917
and thus exceeded the 0.5 cut-off value proposeBdogell and Larcker (1981). Finally,
we assessed discriminant validity by examining Wwleteach construct shared more

variance with its measures than with other conttrut the model (Barclay et al., 1995;
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Chin, 1998). Therefore, the square root of the A¥Bould exceed the construct
intercorrelations in the model. As we show in TabJeconstruct intercorrelations in the
model do not exceed the square root of the AVEHerconstructs (Fornell and Larcker,
1981). Finally, since our data were collected usangurvey questionnaire, we verify for
common method variance (CMV). Lindell and Brandd@Q) and Lindell and Whitney
(2001) posit that the smallest correlation with heedretically unrelated variable is a
judicious estimate of common method variance. THen.all bivariate correlations the

effect of the smallest correlatiorm,§ needs to be partialled out in order to remove the

effect of CMV. However, our survey questionnairel diot contain such a theoretically
unrelated constructTherefore, we took a slightly different approach $slecting the
smallest correlation among our theoretical varigblghis is the correlation between the

‘attitude toward the information' and the 'frequeatreceiving electronic informationt(

= .006). From our application of the procedure,omaclude that for all significant effects
of the antecedents on USSI and the consequenc&kS8ih the corresponding bivariate
correlation coefficients remain statistically sigrant atp < .05 after adjusting for CMV.

Therefore, we may conclude that the effects dueMy/ are negligible in our study.

3.5. Analysis and Results

To test the effects and statistical significanceéhef parameters in the structural model, we
used a bootstrapping procedure with 250 resamplés individual sign preprocessing
(Chin, 1998, 2001; Efron and Tibshirani, 1993). Wesent our descriptive findings in
Table 5, which provides the means, standard dewistiand correlation matrix for the
constructs that we explored. We also tested faustrgt effects on the extent of support for

USSI but found no significant differences acroshistries.
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3.5.1. Antecedents of USSI

Hypothesis 1, which states that a stronger posititiaude toward the information received
from support service engineers would induce graatermation consumption behavior by
design engineers, is supportgtd= 0.224,p < 0.05). We also postulated that the attitude
toward the department influences the USSI (Hypabe2-3). Both hypotheses are
supported: the analysis shows a significant pasitiglationship between the attitude
toward the support service department and the Lisgaymation to design new products
(6 = 0.218,p < 0.01) and significant positive relationship beén the attitude toward the
support service department and the attitude towsednformation g = 0.636,p < 0.01).
These findings demonstrate the crucial role oftuaté toward the service department,
which not only has a direct impact on USSI but aisediates the attitude toward the
information. Finally, hypothesis 4 is also suppdrby the data: corporate norms fostering
USSI have a significant positive impact on US&E(0.357,p < 0.01). These antecedents
explain 42.1% of the variance for USSI practicesparticular, we show that the strongest
predictors of USSI are the formalization of rulesl gorocedures by management (0.357)
and the direct (0.218) and indirect (0.142) effemftsattitude toward the support service

department.
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Table 5: Descriptive and Correlation Matrix &

Mean| S.D.| 1 2 3 4 5 6 7 8 9 10 11 12 13 |14 |16
1. Attitude toward department; 3.91 | 0.61|0.78
2. Perceived design empathy | 3.15 | 0.78|.434 0.82
3. Conflict of interest 2.45 | 0.71|-.455 -.401 0.73
4. USSI 3.81 |0.78].504 .245 -.250 0.85
5. Corporate norms 3.86 |0.91|.375 .128 -.084 .539 0.95
6. Functional dependence 3.54 |1.10|.412 .367 -.236 .431 .231 0.89
7. Written info. frequency 1.99 10.92|.300 .335 -.197 .283 .075 .443 N/A
8. Verbal info. frequency 2.07 [0.78(.219 .361 -.291 .271 .170 .393 .399 N/A
9. Elect. info. frequency 277 [1.21|.129 -.025 .013 .111 .148 .145 .109 .137 N/A
10. Performance information | 1.74 | 0.71|.351 .386 -.218 .225 .223 .354 .462 .362 .027 0.77
11. Aesthetics information 157 | 0.76|.205 .287 -.081 .236 .176 .276 .404 .407 .045 .446 0.89
12. Ergonomics information |1.78 | 0.89|.201 .306 -.121 .224 .170 .390 .237 .395 .097 .489 .552 0.87
13. Product characteristics |3.92 | 0.67|.303 .323 -.287 .361 .161 .112 .335 .222 -.04 .207 .097 .038 N/A
14. Service characteristics 3.98 |0.81].336 .298 -.345 .264 .149 .139 .063 .187 .075 .238 .101 .096 .577 N/A
15. Attitude toward informatio| 3.45 | 0.74| .680 .417 -.411 .534 .453 .398 .361 .298 -.006 .368 .161 .258 .333 .286 N/A

&Square root of AVE on diagonal. 'N/A' is indicafed formative constructs.
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3.5.2. Antecedents of Attitude toward the Departrnen

The next three hypotheses identify predicting \es of the attitude toward the support
service department. Hypothesis 5, postulating atnegyinfluence of conflict of interest, is
supported £ = -0.307,p < 0.01). Also hypotheses 6 and 7, which posittpasimpacts of
PDE and functional dependence on the attitude wwhe functional area, are both
supported £ = 0.215,p < 0.01; 4 = 0.261,p < 0.01, respectively). These findings
communicate important information to manufacturamgnpanies regarding issues such as
transparency, as well as the cultural valuatiocadfaboration and interest in other areas’
work. The value and relevance of these findingssageificant; conflict of interest, PDE,
and functional dependence together explain 34%@f/ariance of the attitude toward the

department.

3.5.3. Antecedents of Attitude toward the Informatti

Furthermore, we tested hypotheses that attempxkptaia the way in which an attitude
toward information develops. We tested the impddhe medium of communication on
the perceived quality of the information. Hypotlse8a, suggesting a positive relationship
between the frequency of receiving written inforim@atand a positive attitude toward the
information, is supporte@(= 0.179,p < 0.01).

Hypothesis 8b, on the contrary, is not supportedhsy data £ = 0.119,p > 0.05).
Apparently, a higher frequency of receiving infotioa verbally does not lead to a more
negative attitude toward the information.

Our third hypothesis regarding the medium of comication posited an inverted U-
shaped relationship for electronic communication attitude toward the information.
Since we used a formative measure for electronmneonication, we calculated the

quadratic term on the basis of the latent variageres for the frequency of electronic
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communication (cf. Chin et al., 2003). Our resulesnonstrate a significant inverted U-
shaped relationship (main effegt= 0.07,p > 0.05; quadratic effec = -0.147,p < 0.05),
supporting hypothesis 8c. We confirm that this ifgd applies only to electronic
information exchanges by revealing no curvilineatationship (inverted U-shaped)
between the frequency of writteh £ -0.289;p = .77) or verbal t(= -0.868;p = .39)
communication and the attitude toward the infororati

Hypothesis 9a is partly supported. Design enginappseciate feedback about product
ergonomics £ = 0.201, p < 0.05), but are indifferent to feedback about dopix
performancef = -0.104,p > 0.05). As for information about ergonomics, teationship
is significant, which demonstrates that design megis appreciate information regarding
product installation, safety, and ease of use. Timding might be explained since
obtaining feedback on these issues reflects theesacof the user's experience with the
product and therefore is an indication of how thmedpct is experienced in the market.
Hypothesis 9b is confirmeds (= -0.171,p < 0.05). As suggested during our in-depth
interviews, design engineers do not appreciateiviece market feedback about product
aesthetics (size, color, shape, and so forth). prexlictors for attitude toward the
information explain 54.1% of the constructs' vacenClearly then, our study includes key
predictors that can help manufacturers understamy wesign engineers perceive

information positively or negatively. In Table 6ewummarize these results.
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Table 6 Summary of Findings

Hypotheses B
Focal constructs
H1: Attitude toward Informatior> USSI 0.224*
H2: Attitude toward Departmenr® USSI 0.218**
H3: Attitude toward Departmer® Attitude toward Information 0.636**
H4: Corporate Norms> USSI 0.357**
(Service for Design: R = 0.422)
Antecedents to Attitude toward Department
H5: Conflict of Interest> Attitude toward Department - 0.307**
H6: Perceived Design Empatky Attitude toward Department 0.215*
H7: Functional Dependene® Attitude toward Department 0.261**
(Attitude toward Department: R? = 0.340)
Antecedents to Attitude toward Information
H8(a): Written Information Frequeney Attitude toward the Information | 0.179**
H8(b): Verbal Information Frequeney Attitude toward the Information | 0.119
H8(c): Electronic Information Frequeney Attitude toward the Information -0.147**
Main
H9(a)l: Product Performance informatienAttitude toward the effect: 0.07
Information -0.104
H9(a)2: Product Ergonomics informationAttitude toward the Information
H9(b): Product Aesthetics informatieh Attitude toward the Information | 0.201*
(Attitude toward Information: R 2 = 0.539)
-0.179*
Consequences of Service for Design
H10(a): Service for Desig®» Product Characteristics (PC)
H10(b): Service for Desig> Service Characteristics (SC)
(PC: R*=0.136; SC: R =0.07) 0.369**
0.263**

Notes:
Coefficients in bold are significant*(p < 0.01;* p < 0.05)

Goodness of fit index = Sgn Communality *u R-square) (Tenenhaus et al., 2005) =

0.429

3.5.4. The Outcomes of USSI

The final two hypotheses pertain to the impact 83U Does it profit the manufacturer to
use support service feedback to design productsss Moaffect product characteristics

(hypothesis 10a) and service reliability and respamess (hypothesis 10b)? Both

hypotheses 10a8(= 0.369,p < 0.01) and hypothesis 108 € 0.263,p < 0.01) are
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supported: it clearly pays off for a manufactuieirttegrate field service feedback into its

design production!

3.5.5. Overall Model Fit

To conclude the structural analysis of the mode,calculated the goodness of fit (GoF)
of the model. Recently, Tenenhaus et al. (2005¢ldged GoF (& GoF< 1) as a global
fit measure for PLS and defined it as the geometr@an of the average communality.
Because the communality equals the AVE in the Ry8a@ach, we propose a cut-off value
of 0.5 for communality (Fornell and Larcker, 198Woreover, in line with the effect sizes
for R? (small 0.02, medium 0.13, large 0.26) proposedCbjen (1988), we derive the
following GoF criteria for small, medium, and largfect sizes of R 0.1, 0.25, and 0.36.

Our GoF index reaches 0.429. Therefore, we ackragel¢his model fit to be good.

3.6. Managerial Implications

The empirical results compellingly demonstrateithportance of integration mechanisms
between the service and design departments; twctifuns that have not been studied
previously. From these findings, we derive impartaaints of discussion and courses of

action that should be taken by manufacturing congsan

3.6.1. Product Design and Managing Service Feedback

The present study shows that the service persanast not be ignored in the innovation
process. It is the very nature of their job, posiid as a membrane between the industrial
company and its network of industrial customers ghas them in a unique position in the
innovation communication network. While working ftre supplier, they operate on a

daily basis on the customers’ premises, acquiripgciic knowledge on customer
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requirements, technological opportunities, and cefitipe offerings. Much of this working
knowledge will be of a tacit nature (Baumard, 2002)., difficult to codify. In order for
the service/design feedback loop to operate pmftty, direct communication between the
service and design functions is needed.

Our findings show there is more to it than simphcreasing the communication
frequency between service employees and desigimeosder to effectively manage these
relationships, manufacturers must (a) create arogihere for communication and (b)
acknowledge that designer-profile specificities eaff their perceptions and use of
information transmitted to them. A healthy workiregationship between the DED and the
support service department contributes to innowasiaccess. Unfortunately, the working
relationship between these two functions often Ive® conflict M= 2.45; as shown in
Table 5). While the development of a healthy inteng climate is rarely accomplished by
means of a quick fix (Patterson et al., 2005), rfntectional socialization efforts may
provide an organizational method to accomplish. titisfosters goal congruence and
process transparency across functionally diffesutigroups in the innovation process
(Harris and Mossholder, 1996).

Thus, our findings also lead to the following reflen point: Could extensive
interfunctional communication start harming innavatsuccess? In other words, how
manageable — in terms of time and complexity +ass-functional communication? This
signifies that the absence of a significant refetfop between the frequency of verbal
communication and a positive attitude toward tHermation may be contingent to the
overall amount of communication design engineerstnemgage in during the course of
their design work. We cannot answer this quest®sueh but can help manufacturers in
reaching an effectively-managed design/servicerfente by discussing the role of top

management and the most preferred communicatiofumeshd content.
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3.6.2. Product Design and Top Management Involvernen

Previous research has consistently demonstratepitb&al role top management assumes
in fostering productive interfaces between the R&marketing, and production functions
(Atuahene-Gima and Evangelista, 2000). The presteny shows that top management’s
role in motivating their workforce to co-operate shipe extended (hypothesis 4). Top
management can do this by emphasizing the role eofice in the planning and
development of new products. In addition, the eifeness of this approach must be
monitored using the right performance standardsieNlmportantly however, they need to
create a congruent culture of information shariegMeen design and service personnel.
The behaviors, and genuine cognitive involvemehttop managers in DED's processes
will provide important role models for their persah (Rich, 1997). It is crucial to identify
cultural differences and how they may affect theeptial creation of a beneficial working
relationship between service and design employei&e(la, 1996). This leads to our third
managerial implication. Based on the observatioat tproduct designers and R&D
employees have similar profiles, we explain whicedimm of communication and what

kind of information designers value.

3.6.3. Product Design and Communication Medium a@adntent
Our research shows that, as far as the designieenterface is concerned, the
communication medium is indeed partly the mess&gequent written communication
helps getting the message across as designerswatten information. Management must
think of the right architecture and appropriateeimtves to facilitate the dissemination and
use of written information.

If field service engineers wish to communicate willsign engineers by electronic

means, we derive an optimum exchange of electrimicomation between service and
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design people: once to three times a week (base¢ldeoguadratic function Y = C + 0.07 x
— 0.147 % ; see test of hypothesis 8c). We verified whethus finding applied to
electronic communication only, and not to writterdaerbal communication, which suffer
from fewer informational constraints (Suh, 1999ur@nalyses revealed no curvilinear
relationship (inverted U-shaped) between the fraque of written or verbal
communication and the attitude toward the infororati

Also, while design engineers in industrial firmadeo hold a negative attitude toward
information about product aesthetics, customerbai®n is a condition sine qua non for
successful product development (Bloch, 1995). HEwueso-called functional B2B-settings,
products must not only be functionally convincingit balso sensory appealing.
Manufacturers should therefore emphasize theses faot design engineers while
establishing that service employees are takirig on their creativity job Additionally,
service engineers should make sure to communicasthetics detail using written
communication, or eventually, electronic communaratnaking sure that the frequency of
total exchanges remains below three times a weegaiding the absence of a significant
association between the frequency of receivingrmédion about product performance and
a positive attitude toward the information, we spate that design engineers may not be
ready to take on such information from support iserypeople. This could be due to the
absence of performance-related design-jargon imicgeffeedback and/or contingent to

perceived design empathy.

3.7. Research Limitations
The first limitation pertains to the use of the kieyormant method (Philips, 1981),
especially given that we measure attitude variabldse theory of reasoned action is

usually refereed to at an individual level of aisaédy Our study could have better measured
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functional attitude by surveying each designer tturent of the department. This said
such a study would have required a different reseaetting. Surveying all design
engineers of a department could have been feaamsisleming that the study was carried out
in a limited number of departments. However, thaaild have introduced other limitations
such as external validity and information boundaire measuring other constructs in our
conceptual model (i.e. corporate norms).

Second, our study was carried out in manufactucoigpanies, which had their own
service department. However, the number of manufeaxd outsourcing or acquiring
service unit is on the rise — i.e. the IBM—PwC $Bilion deal made in 2002. This could
mean that our results have limited value for sumganies given that we did not evaluate
the effects of corporate governance/organizatidealgn on our findings. Factors such as
‘outsourcee commitment’ and ‘corporate cultureldcinfluence the attitude of design
engineers towards service employees bounded tifeaetit company.

Also, identically than observed in chapter twdsipossible that designers’ perceptions
of product and service characteristics differ fritrase of customers. Indeed, past research
demonstrated that such differences may exist betwegloyees and customers regarding
the interpretation of field feedback informatiore{Rova, 2003).

Finally, we did not examine the role of moderatuagiables such as market volatility,
which may affect the relationship between USSI pasditive perceptions of product and
service characteristics. Past studies have founmbderating role of market volatility on
the reachability of firm performance (Pine, 1998)markets with fast-changing customer
demands, the integration of field service feedblgldesign engineers may have lower
positive returns on product and service performamagure research could investigate

contingent effects on the linkages between antete@md consequences of the USSI.
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Chapter 4

Knowledge Diffusion and its Impact on On-Going Prodict Design
Decisions: A Social Network Analysis

4.1. Abstract

Product decision-making is critical for manufaabgri organizations since many new
products fail once in the market (Cooper, 2001).isTkhapter aims at helping
manufacturing firms increase the probability of guwot success. First, we identify go/no-
go decision criteria taken into consideration whaaking on-going product design
decisions (PDD). Second, we demonstrate that fomatimembership has a significant
influence on the concern/support for go/no-go denisriteria. Lastly, we show that
functional membership and communication networkitmos — i.e. employee degree
centrality — influence PDD outcomes. Ultimately,r dindings enable us to formulate
guidelines in order to reduce PDD bias and theeefacrease the probability of new

product success.
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4.2. Introduction

Product design and the physical building of thedpat determine a large majority of
manufacturing costs (Bloch, 1995; Miller, 1988).eféfore, on-going product design
decisions, which refer to the extent to which empés are willing to adapt, refine, or
enhance the design of a commercialized productg 2o Montoya-Weiss, 1998), is a
critical issue for manufacturing companies. In itgghough, many products, which have
gone through the new product development procedsoiice in the market (Carbonell,
Rodriguez, and Munuera, 2004; Cooper, 2001). Thezebetter decision-making during
each stage of the product development process igaificantly enhance new product
success (Balachandra, 1984).

In order to reduce eventual decision-making biages, exploratory study aims at
identifying (a) which criteria are taken into account during-gaing product design
decisions (PDD), and (b) how individual factordumince the support for these criteria, as
well as, ultimately, on-going product design demisi.

First, we investigate which go/no-go decision criteare considered in order to make
on-going PDD (Carbonell, Rodriguez, and Munuera)430and whether the support for
these criteria varies across individuals involvadthe decision-making process across
different departments.

Second, patterns of communication have been showinfluence the formation of
marketing strategy and organizational buying betragHutt, Reingen, and Ronchetto,
1989). Given that decision-making is based on mfdron sharing, we argue that
communication patterns between employees, and augbomers, will similarly influence
PDD (Slater and Narver, 1995). Using social netwamialysis, we explore the influence of
communication networks on PDD. Several researchave put forward thatiriformal

contacts often substitutes for formal new produotesse’s (Griffin and Hauser, 1996, p.
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205). Overall, our findings will be a first stepmards clarifying and formalizing on-going
product design decision-making, which can be netéti obscure (Englund and Graham,
1999).

Ultimately, our study puts back into the spotligiee importance of network studies for
new product development (NPD) research. The mosente breakthrough of this
methodology in marketing science dates back froenldke 1980s (e.g. Hutt, Reingen, and
Ronchetto, 1988) and was tentatively revived in lte 1990s by Achrol (1997). We
demonstrate that studying new product decision-ntakas knowledge management
(Madhavan and Grover, 1998) using sociologicalrdiiere as previously suggested is

relevant to unravel underlying NPD processes.

4.3. Research Background

4.3.1. New Product Decision-Making

NPD is a complex and uncertain process, involviagous functional areas exchanging
information in order to work their way through sealesuccessive stages to bring a product
to the market (Buyukozkan and Feyzioglu, 2004; Sand Montoya-Weiss, 1998). Our
first interest lies in shedding light on the demmsimaking criteria manufacturing
companies consider when deciding on whether ortmatork their way through NPD
stages. While two recent exploratory studies ef{@srbonell, Escudero, and Munuera,
2004; Zahay, Griffin, and Fredericks, 2004), thesm at identifying decision criteria
considered at each stage of the NPD process. Ody,dtowever, contributes to literature
by estimating whether, and the extent to which,ceoms for go/no-go decision criteria
differ between departments for a single stage oD NFhis could explain why, and help

prevent, products from failing once in the market.
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4.3.1.1. Stages of New Product Development

Based on extensive case studies, focus-group iaetesy and a thorough literature study,
Song and Montoya-Weiss (1998) identify six stagesNPD: strategic planning, idea
generation, market opportunities and analysis,rnieah development, product testing, and
commercialization (Figure 3). In the third stagmduct features and attributes, as well as
development feasibility, are identified based orrkefitrends, competitor products, and
customer needs (Perks, Cooper, and Jones, 200§; &8whMontoya-Weiss, 1998). The
fourth phase of NPD relates more specifically te tkesign, engineering, and building of
the desired physical product entity. Product design refer to both engineering and
industrial design, which isa" conscious attempt to bring form and visual order
engineering hardware where the technology doesaifotself provide these features
(Moody, 1984 p. 62).

We investigate decision-making between these twgest of NPD for three reasons.
First, because product design is critical for irtdak products and determines the large
majority of manufacturing costs (Bloch, 1995). Setdbecause findings relating to go/no-
go decision criteria for these specific stages BDNdiffer in both previously mentioned
studies. The first demonstrates the significane rof ‘technical’ and ‘customer-related’
go/no-go decision criteria. Technical reasons rédetthe availability of resources, the
leverage of the firm's technical resources, and gphaect's total cost for a given cycle
timé' (p. 94). Customer-related reasons referth@ ‘tustomer satisfaction, product quality,
and market acceptantgCarbonell et al., 2004, p. 94). The second stadyhlights
customer information, project management informrmatidor companies with project
teams), and technical information — however, exagdinancial aspects (Zahay et al.,
2004) — as go/no-go decision criteria. Third, beeatiis between these two stages of NPD

that go/no-go criteria least explain the varianéeghe dependent measure in previous
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studies — i.e., product success in the market @eb et al., 2004). Therefore, we

formulate the following research question:

. RQ 6: Which go/no-go decision criteria are evalddig manufacturing firms

during on-going product design decisions?

Figure 3: Social network analysis between the thirénd fourth stage of incremental

NPD
Ident Go? No Go?

Market
opportunities
and Analysis

Technical
Development

e

4.3.2. The Influence of Functional Membership on Dision-Making

Professional culture can influence interpretati@amsl strategies for actions regarding
environmental issues (Howard-Grenville, 2006), all as the possession of specific types
of functional knowledge (Sackmann, 1992). Withie thnovation field, the differences in
professional culture (caused by differences in qeabty, profiles, and the nature of the
task) between the R&D and marketing departmentsbkeas acknowledged (Griffin and
Hauser, 1996). With additional research indicatifterences between employee profiles
(Ruekert and Walker, 1987), we posit that the peeckimportance of go/no-go decision
criteria, as well as PDD, will significantly diffebetween employees of different

departments. Past research suggests that functexparience is influential in shaping
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belief structures, which can lead to differencedecision-making (Bowman and Daniels,
1995). This could be the case for PDD given thattggrates a complex set of activities
that are as diversified as responding to custoneemathds on product aesthetics (color,
shape, etc.) to the product engineering of highdynglex components (Bloch, 1995).
Based on the nature of go/no-go decision criteliified in previous studies, we foresee
that functional membership — due to the presenddiffefrent professional cultures — will
affect the evaluation of go/no-go decision critenighich will be established from
answering our first research question. Therefore, farmulate the following research

questions:

. RQ 7(a): To what extent does functional membershifuence the concern for
go/no-go decision criteria manufacturing firms tsenake on-going product design
decisions?

. RQ 7(b): To what extent does functional membershifuence on-going product

design decisions?

4.3.3. The Influence of Communication Networks oreBision-Making

We posit that informal patterns of communicatiofiluence PDD. The reality behind
information acquisition in the 'market opportunignd analysis' stage of NPD and
information dissemination can reveal interestingliings on the communication patterns
between employees, which are neither explained®y dheory nor by Jaworski and Kohli
(1993)'s approach to market orientation. Markeemation is defined as information
generation, dissemination, and use (Jaworski andliKb993). As stated by Maltz and
Kohli (1996, p.48), tarket intelligence dissemination across functioepresents an
integral component of market orientation, whichaisnajor concern of businesses totay
(p. 48). Market intelligence use can be improveddgsigning appropriate dissemination

processes(op. cit. p. 48). In fact, effectively managedniket intelligence from customers
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and competitors create value by helping compan@sldp successful new products
(Brown and Eisenhardt, 1995; Griffin and Hausefa)9

Previous communication studies have mostly tackiefbrmation dissemination
between dyads (Gupta, Raj, and Wilemon, 1986; Meenet al., 1995; Moenaert and
Souder, 1990) or triads (Ruekert and Walker, 18g, Montoya-Weiss, and Schmidt,
1997) by measuring the frequency of communicatgingikey informants without making
further precisions on the communication patternthefconstituent individuals embedded
in the organization. Also, most of these findingswane that each department involved in
NPD brings a fair contribution to the constructiminthe product. First, we intend to use
communication networks to moderate this assump@ammpared to a dyadic relationship,
lacobucci and Hopkins (1992) define a network asc8mposite of a larger number of
actors and the pattern of relationships that tiesnh togethér(p. 5). Rather than focusing
on personal attributes, this approach takes thedptant that the internal structure of
collaboration and information exchanges influeneeisglon-making. This is in line with
the theory of power influence (Brass, 1984; Pfeffe981), which has also shown its
importance in NPD between the marketing and the Rig&partments (Atuahene-Gima and
Evangelista, 2000). Influence refers tthe' degree to which information offered by
participants in the NPD process leads to changdseinaviors, attitudes, and/or actions of
the recipient (opt. cit., p. 1269). We identify whickmployees are relatively central
during the exchange of product information. Accogdio Powell, Koput, and Smith-Doerr
(1996), central employees possess more informatmhtherefore more power. In other
words, we aim at identifying which employees andatements have a situational
advantage (i.e. relative dominance) in the comnatiin network. This will help us
unravel informal dominance within the communicatioetwork; especially that at

interfaces between product designers and emplolyess service, sales and marketing,
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and other departments involved in information exgjes and — directly or indirectly — in

the decision-making process.

. RQ 8: Which employees are central during productrmation exchanges within

the manufacturing organization?

Second, we observe the influences of degree ciynteadd knowledge absorption on on-
going PDD. Individuals embedded in a communicati@twork can learn from others
(knowledge absorption), but also create knowledge tdaching others (knowledge
creation) (Antonelli, 1997). To unravel knowleddgews, we establish who the main
knowledge creators and absorbers are, and wheyatheositioned in the communication
network. Further, we posit that centrality in thetwnork has a dual effect on PDD. The
mere proximity to other central actors may influementral actors to be more in favor of
design changes because they feel more involvedthedgfore, concerned with product
success (Salancik and Pfeffer, 1978). We expeatedegentrality to positively influence

PDD. However, we also posit that the impact of degcentrality on PDD may be
mediated by ‘'experimental learning’ or ‘knowleddesoaption’ (Kayes, Kayes, and
Yamazaki, 2005). Experimental learningpcuses on how individuals draw on direct
experience with the world to create new knowlédgayes, Kayes, and Yamazaki, 2005,
p. 89). Strong ties in a network have been sigmifity linked to the receipt of useful

information (Levin and Cross, 2004). We posit tti& more interactions with network
employees (i.e. the higher degree centrality) tighdr the experimental learning or
knowledge absorption will be. However, too muchekpental learning may also affect
PDD. Organizing and creating frameworks for underding knowledge is a necessity to
reach experimental learning (Kayes, Kayes, and Yakia2005). Information overload

may complicate the decision-making process ancetbes lead to higher design change
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resistance (Yen et al., 2006). Thus, we expechaearied U-shaped relationship between
the level of knowledge absorption and PDD. We fdateu the following research

questions:

. RQ 9: Which employees are knowledge creators arsrhbrs during product
information exchanges within the manufacturing oigation?

. RQ 10: Does employee degree centrality during prbdhformation exchanges
lead to more favorable on-going product designsiecs?

. RQ 11: Does employee degree centrality during prbdhformation exchanges
lead to higher experimental learning?

. RQ 12: Is there an inverted U-shaped function betwbe amount of experimental

learning and on-going product design decisions?

4.4. Methodology

4.4.1. Research Site and Data Collection

To carry out this study, we decided on a rigorobsed step approach within a

manufacturing firm: (a) in-depth interviews wererread out with managers and

employees, (b) a survey questionnaire was senttawatl employees involved with a

specific product, which is subject to potential igaschanges, and (c) a post hoc group

feedback session was organized to further disausBralings with the top management.

The Case Study

One-site sampling was chosen due to the complexitynature of the research questions
(Eisenhardt, 1989), as well as the high responte inaperative of such data collection

(Tsai and Goshal, 1998). Potential companies wentéacted based on three criteria. With
the help of two professional industrial consultantewe first identified firms

commercializing (a) industrial products, with (b)-house service delivery, where (c)
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employees were located on the same site. Secorahgathese companies, we selected —
based on annual reports — those that explicitlyicatdd investing in research and
development (R&D) and product development actisiti€his implied that they would be
engaging in PDD. Finally, we contacted companidg welatively lower (but positive) net
income over the last three years, which could ke dbnsequence of poorer product
decisions.

The selected company is one of the top 10 suppbérdistribution systems in the
world. In 2005, the company reached consolidatetl sses and net income of
approximately € 350 million and € 2 million respeety. In order to reach the company's
growth objective, management has continued to inveR&D. The specific project under
study, 'multisorter’, which has sold eight unitssaisolution for sorting mixed flows from
small to large products.

Seven departments are involved in developing, mgldselling, and servicing the
product: R&D, (operations) engineering, (operatjanstallation, systems, sales, service,
and service development. For clarification purpp#ies role of engineering is to build the
product. The service department provides maintemasygstem updates, repair, but also
services such as training, logistics managemend, aurdits. The systems department

develops the software that monitors and manageisableng and dispatch of products.

4.4.1.1. In-depth Interviews

First, we interviewed the heads of the seven deyants and employees involved with the
'multisorter’ project. Interviews lasted betweenattsl 60 minutes. The interviewees had
been with the company for 10.8 years on averagecantprised of four top managers
(sales, R&D, engineering, and systems), three midalanagers (service, service

development, and operations installation), and émployees (service and R&D). In order
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to answerRQ11 interviewees were asked to discuss and estabbélp-no criteria that

would be evaluated in the decision to proceed ptitiduct design changes.

4.4.1.2. The Survey Questionnaire

The survey questionnaire consisted of three sutiessc A first sub-section collected
personal information such as name, gender, depattioemal job rank (five levels), and
tenure. A second sub-section studied employees'meonitation frequencies with
colleagues and customers regarding the performahdmultisorter’. Also, respondents
named the top three formal decision-makers reggrddDD. The distribution of
'multisorter’ customers and employees is presdantédble 7. The 46 employees and eight
customers represent the complete network. LasliyguLikert-type scales, we measured
(1) PDD, (2) the extent of support for the go/nodcision criteria identified during
previously semi-conducted interviews, and (3) te&ative performance of the current

product against that of competitors.

Table 7: Distribution of employees involved with 'nultisorter'

Departments Frequency Percent
Customers 8 14,8
Systems 4 7,4
Engineering 10 18,5
Installation 2 3,7
R&D 10 18,5
Sales 7 13
Service 11 20,4
Service development 2 3,7
Total 54 100
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4.4.1.3. The Post Hoc Group Feedback Session
A post hoc group feedback session was organiz@desent our findings to the company.
Members of top management were invited to dischss findings with us and their

colleagues.

4.4.2. Unit of Analysis and Data Collection

The unit of analysis is individuals' patterns ofommation exchanges behavior regarding
customer and employee feedback on 'multisortetta Deas collected via a questionnaire
survey distributed via internal mail. After two eimeeminders and personal telephone
calls, we achieved a response rate of 92.6%. Reggite inclusion of missing employees
in the communication network, we observe, first@attithese employees could not be
excluded given that they had been identified byrtas ‘communicated with' even though
they appeared as peripherals. We then assumeill iastated that s’/he communicated ‘X'
times with the missing employee 'Y', 'Y' would hastated the same communication
frequency 'x' (Borgatti and Molina, 2003). For allher employees, the number of
symmetric pairs was 73.87%. Since the measureroerbmmunication frequency did not

include directionality, if employees 'X' and 'Yastd different frequencies of interactions,
we contacted both employees to cross-validate thiial input in order to increase the

number of symmetric pairs to 100%.

4.4.3. Measurement Properties
Appendix V in the appendix presents our measuremstruments.

Communication patternsAs defined by Rogers and Kincaid (1981, p. 2dycial
network analysis is a method of research for idgimy the communication structure in a

system, in which relational data about communicafiows are analyzed by some type of
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interpersonal relationships as the unit of analysishis approach is appropriate for our
research given that it enables to study knowledpedsion among all individuals
involved in a project (Hansen, 1999) (answeiR@8to RQ19. Employees were asked to
indicate how frequently they effectively interacittwcolleagues and customers about the
current performance of 'multisorter’. We did nopest employees to react defensively to
the survey since they had never taken part in @gtanal social network analysis
(Borgatti and Molina, 2003). Also, each employees\aaked to rate (on a scale from 1 to
10) how comprehensible the information generatednduthese interactions were, and
whether these interactions communicated importargef(ll) detail to them about
multisorter's performance. Based on these measweesot only present the architecture
of the communication patterns but also identify Ewpes regarded as the most
knowledgeable. This means that each employee engivbased on others' reporting — a
'knowledge creation score' and — based on higvarsaying — a 'knowledge absorption
score'. If the total number of employees spokebyt@n employee is j, and the scores
given by the] employees to employeeto establish how much learning happens during
their interaction isx' € [1;10], the 'knowledge creation score'ia$ calculated as follows:
Y @ -j %. The 'knowledge absorption score' of employesesimply the sum of alt's that
employeei allocated to his/her interactions with theemployees of the network s/he
communicates withy, ) Xi.>j .

To study employee involvement in information shgrime refer to degree centrality
(Freeman, 1979), which is used to compare actdralép within a single network (Ahuja,
Galletta, and Carley, 2003). Degree centralityeBred as the number of individuals with
whom an actor is directly connectefRonchetto, Hutt, and Reingen, 1989, p. 60). Acto
degree centrality calculations were performed udU@QINET VI software (Borgatti,

Everett, and Freeman, 1999). A social network masria binary matrix with senders on
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each row and recipients on each column. The preseia link between two employees is
represented by a '1' in that cell given that diosatlity was not conferred to information
exchanges. With frequency of communication measared 7-point Likert type scale, we
first consulted our interviewees to determine gorapriate cut-off point to assign a '1' or a
‘0" on each cell of the matrix. On that basis, 'avds assigned if the communication
frequency was equal to or greater than once a month

Decision-makersEach employee was asked to name the top three Ilfatetésion-
makers engaging in whether the company would makanges to the design of
'multisorter’. Reasons for doing so were the follmy First, to identity their department
membership and thus functional formal influencal@tision-making. Also, to observe if
potential decision outcomes vary between groupsnddr according to the following
grouping criteria: (1) degree centrality, (2) knedde absorbers and creators, (3) formal
decision-makers, and (4) the remaining employediseércommunication network.

Product design decisioradgo/no-go decision criterialhe scale measuring PDD was
based on the definition of Song and Montoya-Wei¥898, p. 126). This involves
measuring to what extent employees are willingdapa, refine, and enhance the existing
product. This scale is reflective (Jarvis, Mackenzaind Podsakoff, 2003) and our findings
show an alpha reliability coefficient of .79 (Crad, 1951). Regarding go/no-go decision
criteria, we asked the respondents to what extach eriterion identified during the in-
depth interviews would be a relevant factor in thegcision-making regarding product
design changes. Scales anchoring ranged from\dl ' fot of concemto '5' (Yes, of very
much concemn

Lastly, we assessed thelative performance of the current produsgainst that of
competitor products. Based on 'multisorter' cataégpgand by cross-validating important

products attributes across department (e.g. flixibicapacity, reliability, system
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availability, serviceability, etc.), we evaluatdtetextent to which 'multisorter' performs

'much worseto much bettérthan competitor products.

4.5. Analysis and Results

4.5.1. Outcome from the Interviews: Four Go/No-gaCision Criteria

First, confirming previous findings (Carbonell dt, 004; Zahay, et al. 2004), product
acceptance oproduct-relatedfactors appeared crucial to PDD. Product-relatethargo
decision criteria were similar to Bloch's (1995nénsions of product form: performance,
ergonomics, and aesthetics. Aesthetics refeptoduct appearance [...] and appeal to the
senses (Srinivasan, Lovejoy and Beach, 1997, p.155),Isthergonomics involvethe
matching of a product to the target users' capéibsito maximize safety, efficiency of use,
and comfort (Bloch, 1995, p.18). Flaws in these aspects dteria for on-going product
design decisions.

Second, service acceptance service-related criteria also appeared relevant in
establishing reasons for adapting, refining, ora@eing product design. Service aspects
relate to product serviceability and service religh As stated by a service employee:
"Service needs to be easy. It is simply too ditfiegght now since we do not understand
the error messages [...] and it needs to be retablhat's all our customers are asking for,
but we need to reconsider the product's desigmiprove this... This is a key issue of
concern!" Our findings complement those of Zahay et al. (30@erring to 'customer
needs and wants', which also include service asp&hbese views, in theory, were shared
by all departments showing, a priori, no influerafeprofessional culture. In fact, past
research found product design to influence bothatheunt of service support required and

the way it can be delivered (Goffin, 2000; Lele8&® Since an increasing number of
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product manufacturers across several sectors aetogéng into total solution providers, it
is interesting that service criteria appeared unansly important.

Third, market-relatedreasons are also a go/no-go decision criterionend/iprevious
studies found significant support for market-redatziteria such as 'market share' and
'sales revenues' in later stages of NPD (Carbenedl, 2004; Zahay, et al., 2004), seven
interviewees suggested that these aspects wer® @@laluated before implementing the
fourth phase of NPD. Observes the sales manager: Khow the product and how it
performs in terms of market share. Before we elik of altering it, we think about how
these changes will affect market share and salesmges. | mean, what will be the
marginal gain on sales revenues on a five yearqo&¥l The system manager's reflections
point in the same directionWe sell many products, and the mere fact that wieusty
consider a product for re-design means that we tatvieast established its future sales
revenues to some extent."

Finally, the costs and ability of design changes taken into consideration. In other
words, there are ability constraints to productnges (Dhebar, 1995). Past studies have
shown the importance of the cost of changing tlelyet (Schmidt and Druehl, 2005), as
well as the company's ability (resources) to ddqRerks, 2000; Sahay and Riley, 2003).
Our interviewees confirm the importancefedsibility-relatedaspects. Where Carbonell et
al. (2004) refer to these issues as a 'technaabi;, we suggest that the cost of change and
the difficulties/resources for design changes areremcorrectly referred to as the
‘feasibility of change'.

Ultimately, we cross-validate our theoretical fimgs using maximum likelihood with a
varimax rotation method with Kaiser normalizatidfaiser, 1958) on the full network
sample. Table-A2 of the appendix shows that the bmanof factors and the loadings of

measured indicator variables consolidate the figglinom our in-depth interviews.
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To answelRQ7(a)andRQ7(b) Table 8 presents the descriptive statisticsingdb the
support for go/no-go decision criteria and PDD.0dAlsn average, we note that the current
relative product performance reaches 282 (.42) measured on the 5 point Likert-type
scale. The low relative performance confirms maneage perceptions of the relevance of

the research setting.

Table 8: Descriptive statistics for go/no-go criteie support, current product
performance (CPP), and on-going product design desibns across departments

Department Product Service Market  Feasibility* CPP PDD

Sales  1.73(43) 3.60(.89) 3.50(.77) 2.50(1.05) 3.25(.77) 3.90 (.62)
Service  2.17 (.96) 4.06 (1.18) 2.21 (1.15) 2.00 (.83) 2.71(.34) 3.98 (.51)
ServiceDvlp 1.33 (.00) 4.75(.35) 3.25(1.06) 2.25(1.77) 3.00 (.00) 3.71 (.40)
R&D 2.00 (.64) 2.69 (1.46) 2.29 (1.11) 2.11(.65) 3.05(.19) 3.37 (.92)
Installation 1.67 (—-) 4.00 () 3.00 () 2.50(.71) 3.10(.14) 4.21(.30)
Systems  2.33(.33) 3.37 (1.38) 4.00(1.15) 1.88(.85) 2.68(.22) 4.11 (.32)
Engineering 2.30(1.25) 3.80 (1.00) 3.35 (1.60) 2.15(.94) 2.78(.32) 3.97 (.61)

Average  2.06 (.87) 3.62(1.22) 3.01(1.30) 2.15(.85) 2.92(.42) 3.89 (.53)

* regarding feasibility, the lower the support theetter

Given that the service, engineering, and R&D depants are the only departments with at
least 10 employees, we perform Mann-Whitney U-testrder to compare the support for
go/no-go decision criteria between these departsnemd the rest of the firm. Further, we
study the impact of functional membership on omgagdroduct design decisions, as well

as on the perception of current product performavéefind that:

. Service and engineering employees are significamitbye in favor of the service-
related go-criterion than are R&D employees (retpely Z= -1.908;p= 0.03 and
Z=-1.759;p= 0.04);

. R&D employees are significantly less in favor o€ thervice-related go-criterion
(Z= -2.103;p= 0.02) and the market-related go-criterid*(-1.648;p= 0.05) than

are other employees;
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. Service employees are significantly more in faviothe service-related go-criterion
(Z= -1.951; p= 0.02) and (borderline) significantly less in favoir the market-
related go-criterion4= -1.505;p= 0.07) than are other employees.

. R&D employees are significantly less in favor obgeeding with product design
changes than other employegs (1.835;P=0.04).

We conclude that functional membership, explaingdlifferences in professional culture
(Sackmann, 1992), does have an influence on cosdermgo/no-go criteria in the decision

to proceed with on-going product design, as webrasn-going PDD.

In order to answeRQ8 Figure 4 presents the Gower Metric Scaling comopation

graph. This method plots close together employeles @ngage in intense information

exchanges either directly or through other emplsy®erspagen and Werker, 2004).
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Figure 4: Social network analysis of information eghanges regarding ‘'multisorter'.
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4.5.2. Network Description
The overall network density is .13 with a standdediation of .34 (Figure 8). Since the
data is binary, this means that 13% of all posdiigie are represented (i.e. the density of
the matrix). There is a great deal of variationsetn ties because the standard deviation is
almost three times as high as the density mea3tis.involves a rather sparse network
with high inequalities of communication patternse \derive three main observations from
the network diagram.

At first glance, we expect the presence of comnatita cliques, which are defined as
a sub-set of actors who are more closely tied ¢t @sher than they are to actors who are
not part of the group (Bron and Kerbosch, 1973)sdflaon a clique analysis with a
minimum set size of five employees, we identifyheigliques, six of which are solely
formed by R&D and engineering employees. This cardiprevious findings on the higher
frequency of communication behavior within engimegisubcultures (Tushman, 1979).

Second, the service department appears margindliaedthe back-office (composed
of R&D, engineering, and systems). Also, servicgleyees appear to communicate with
the back-office mostly via the installations depeht. This was confirmed by several
managers and employees during the group feedbagsiose"In this company, one
department has to deal with all the problems: iflateon. They deal with R&D if the
product assembly manuals are not clear, with ergjing if the product pieces are faulty,
with service if service employees cannot performirthfjob well and have technical
questions. Really, installation is always blamedrnfthing goes wrong and their position
in NPD reflects their position in general in thismapany."In fact, one notion of how
totally connected two actors are (called maximumwijlasks how many different actors in
the neighborhood of a source lead to pathways target (Ford and Fulkerson, 1956;

Gomory and Hu, 1964). For instance, when empldyaashes to send information to
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employegj, the number of neighboring employees through whichn be connected fo
determines's maximum flow. That is, how connecteid in the network. At the functional
level, our initial observations are confirmed witle installation department attaining an
average maximum flow (334) higher than that of eagring (301), systems (289), and
R&D (254). Confirming the significantly more margirrole of the front-office, our results
demonstrate that the back-office has significahiggher maximum flow than the front-
office (Z=-1.988;p= 0.03).

Third, there is little contact with customers omanthly basis. There is no significant
difference between the frequency of customer conication between the front- and back-
office (Z= -.200;p= 0.841). At a department level though, service agd Rmployees
communicate significantly less with customers tdanoperations engineering<£-1.866;
p= 0.06;Z= -2.024;P= 0.04, respectively). During the group feedbackisesseveral top
managers acknowledged ignoring engineering had nfrepent direct contacts with

customers than service employees.

4.5.3. Descriptive: Degree Centrality of Employeesnformation Exchanges (RQ8)

We note that the average degree centrality of eyeplo is quite highu( 7.07); however,
the standard deviatiorns:( 4.90) shows that the population is quite hetemeges in
structural positions during on-going product desidine coefficient of variation in
communication patterns show high heterogeneidy:j * 100 = 69.27. Further, we
observe that the network centralization or conediain as a whole — at the macro level —is
very low: 19.45%. This value expresses the degfdeequality of our network with a
perfect star network of the same size (HannemarRaadle, 2005). In a star network, all
actors would have a degree centrality of 1, extleptstar’ who will have a degree of the

total number of actors minus one (Freeman, 1979y). flddings demonstrate significant
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differences between the degree centrality of emging and the service employees
compared to other employees: engineering emplogeesignificantly more central than
other employeesZE& -2.262; P= 0.01), while service employees are significantlgsle

central Z= -1.644;P= 0.05).

Individual positional advantages are unequallyritisted as follows. The top 10% of
central people are from the following departmemis:employee and a middle manager
from R&D, two middle managers and a technician frengineering, and the general
manager from sales (See Table 9). We conclude déatral individuals are mostly

employees from the back-officeqmposed of 24 employg&gth a technical background.

Regarding knowledge 'creators and absorbB®@9, we note that the flow of knowledge
seems to be mostly generated by R&D employees lasatlaed by engineering employees.
Four of the top five knowledge creators are from DR&Regarding the knowledge
absorbers, three are from engineering, one is fR&D, and one is from service (See
Table 9). In the following, we compare the formatigion-maker group with our findings

derived from the degree centrality measures anwlauge creation and absorption scores.

4.5.4. What about the Formal Decision-Makers?
The top six decision-makers are presented in T&bM/e note that employee centrality
measures, knowledge-derived scores, and the fate@sion-making power based on the
frequency of citation differ. Central and most kiedgeable individuals are in fact under-
represented in the formal decision-making groupl@ Q).

First, only two employees from the top five knowdedabsorbers and the top five
knowledge creators are formal decision-makers enottganization. Second, comparing the

six most frequently cited decision-makers to the $x central employees, we find that
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these groups share only 33.3 % of the employees, Athe most frequently cited decision-
makers are from R&D, engineering, and systems affthathe service department was
identified as one of the four main business unitshe company's annual report. These
finding show discrepancy between service's actntiience and its projected position
during our in-depth interviews. At the same timieis tconfirms our previous findings
regarding the more marginal role of the front-adfic
Overall, we demonstrate that employees in Tabler® raostly from R&D and

engineering. However, we found that R&D employees sagnificantly less in favor of
product design changes. Ignoring potential grodipets that may come into play, if
employees were distributed in groups as shown bieT®, the outcome of their support for
design changes would vary. We attempt to partljampghese findings by answering our
remaining three research questions and observmgatential impact of formal job rank

on PDD and go/no-go decision criteria.

Table 9: Willingness to proceed with product changgaccording to five different
grouping criteria

Centrality Formal Formal Learner Teacher Rest of firm

based (6) based (5)* weighted (5) based (5) based (5) (37)

RDFVE RDFvdB RDFvdB OEJBMM RDABMM (ALL excl.
OERVHTS OEBSMM OEBSMM OERVHE RDFVE formal-
RDABMM SYJvdTM SYJvdTM OEJVHE RDFME based

OEBSMM RDABMM RDABMM  RDABMM RDJK employees)
OERJMM OEFVDE OEFVDE SEVKE SEWHTS

SATV OEJBMM OEJBMM
4.14 (.59) 4.23 (.39) 4.28 4.06 (.54) 3.43(.48) 3.79(.67)
Range: Range: Range: Range: Range: Range:

3.57-5.00 3.71-471 3.71-471 3.71-5.00 2.86-4.00 1.57-5.00

* One formal decision-maker did not answer thisstios.
+ In order to calculate the weighted effect, wetipld PDD of each formal decision-maker by the éreacy

of citation by other employees.
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4.5.5. Answering RQ10 to RQ12

With the current sample size, we do not build acitral model. Rather, our findings in
Figure 5 are based on ordinary least squares msgnss We confirm the following
relationships:

. On-going product design decisions are a lineartfancof the degree centrality
(RQ1Q and an invert U-shaped function of the amounkmdwledge absorbed
about current product performand¢e{12);

. Learning is a function of degree centraliB(11).

Our data confers face validity to our findings grather studies have formerly proven the
impact of centrality on learning (Hanneman and Ridd005; Levin and Cross, 2004). In
contrast to the theory of weak ties (Granovett&73), our data supports that central
employees are significantly more knowledgeable alttoel current product's performance
than others. Also, for face validity, we note tHakquency of customer contact is
significantly associated with the amount of leagn{B = .314,p= 0.05, R = 0.10). The

value of customer information for organizationabrling need not be extensively

reminded (e.g. Maltz and Kohli, 1996).

Figure 5: The influence of degree centrality on prduct design decisions.

Cognitive
Opportunity
KAQ*
linear: B:.605 R’ 0.37 Invert-U: .639 x - .459%
R 0.22
Situational Degree linear:R: .365
Opportunity Centrality 013 - PDD

*. Knowledge absorption quantity
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Further, our findings confirm the dual impact ofydse centrality; aituationalopportunity
to make changes to the existing product andognitive opportunity influencing the
decision to change product design following an rtee U-shaped functiorF€ 4.58,p=
0.02). According to the calculation of the funct®optimum, the optimum Z-score for the
amount of knowledge is 0.69. This means thatiid — 86.32) / 47.89 = 0.69; where
86.32 and 47.89 are respectively the mean and atérakviation of original scores for
knowledge absorption. Thus, employees most incliimednake changes to the existing
product are those with total 'quantities’ of knalge equal to: ¥igina = 119 (where
observed values range between 23 and 272). If suhogee learns to her/his fullest during
each individual interaction (10/10), s/he will beosh favorable to PDD if s/he interacts
with twelve actors of the total network.

Finally, as control, and in order to underline importance of informal communication
patterns, our results show that formal job ranksdoet have a significant effect on on-
going PDD. Also, concerns for go/no-go decisiontecia do not significantly differ

according to formal job rank.

. Job rank as such has no significant effects onstigport for go/no-go decision
criteria;
. Job rank as such has no significant effects on PDD.

4.6. Discussions and Managerial Implications

4.6.1. The Impact of Professional Cultures on GoAgo Decision Criteria and On-going
PDD

Professional cultures such as service, sales, dd Rd&ltures can be distinguished within
most organizations (Bloor and Dawson, 1994). A eseional culture grows out of the
characteristics and skills of the people in thefgssion. Broadly speaking, Sirmon and

Lane (2004, p. 311) state that a professional rmultexists when a group of people
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employed in a functionally similar occupation shareset of norms, values, and beliefs
related to that occupatioh.

Our findings demonstrate that professional cultize significantly bias the support for
go/no-go decision criteria. As such, this wouldléss of a problem if each organization
would involve at least one individual from eachdtianal area in product design decision-
making. However, some departments achieve a dompasition in the communication
network. This dominance engenders, or is engendeyed specific corporate culture,
which is defined asthe personality of the organization that is comediof assumptions,
values, norms, and tangible signs of organizationambers and their behaviérischein,
2004, p. 6).

Our study results show that some departmentsefigineering, R&D, and systems) are
formally more dominant than others. Informally, vegring is in a dominant position.
Due to the frequent communication between engingeand R&D, these departments
establish the dominant values, norms, and practitése manufacturing organization. It is
key for every organization to identify where formed informal power resides, as it
affects on-going product design decisions. We firt R&D employees are significantly
less in favor of changing the existing product tihe rest of the firm. This could be
explained by the fact that R&D engineers may p&eehe current product as 'perfect’
regardless of what the customer wants (Shaw anwv,Sh398). However, our findings
suggest a second explanation. Without being smamfly more central than other
employees — but still reaching high levels of knedge absorption due to the nature of
their relationship with the engineering departme®R&D employees fulfil both conditions

leading to significantly lower willingness to altiére current product's design.
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4.6.2. Integrating Sales and Service Employees idRict Design Decisions.

Bridging the gap between engineering profiles angsiress profiles is critical for
organizations (Johnston, 1989). We are not suggesti complicate the decision-making
process. It is likely that engineering and R&D démpants will be central in the majority
of manufacturing firms due to the nature of corp@i@re activity. However, our findings
demonstrate the importance of acknowledging ancerstanding the consequences for
decision-making processes.

Prior to this study, the company perceived the thadfice as being well integrated in
their internal communication and product decisiomking. Yet, our results demonstrate
that sales and service are under-represented ifotiveal and informal decision-making
process.

We first enquired about the 'integration difficalki encountered by sales employees.
Difficulties were due to a combination of jargonsmiatch and the timeliness of receiving
the information. Jargon has been identified as raidsato communication (Griffin and
Hauser, 1996). This was clearly the case regartimgtisorter. ‘Our people need to
understand fully what they are selling and | muditné that it is not always the case for
'multisorter’. It is a complex product and someesapeople do not understand all the
technicalities because they are not clearly comeaied to us by R&D"(General
Manager, Sales). Confronted with this informatiaming the group feedback session, the
R&D director pointed out the second communicatiarrier between R&D and saleshé
always send you documents regarding the produatsséid them to you and we are ready
to explain them to you but you never have time wiremffer to help. Then, a few weeks
later, you ask for them again, and again, and ag&R&D director). The quotes suggest a
disparity between R&D's and sales' time-orientationan understaffing of sales people in

a technical company. Regarding time orientation DRi8as a long-term horizon (Griffin
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and Hauser, 1996), while sales requires on-timermétion when they are in the process
of selling a product. This created communicatioobpgms between the two departments.
This in turn is problematic for manufacturers beseagales people need to make sure that
the sold product fits customers' logistics sinces thill affect product installation and
serviceability. Also, sales people can be valuaddeirces of information regarding
customer needs and wants. Therefore, manufactadngpanies are advised to shed light
on the R&D/sales communication patterns. To eféetyi manage R&D/sales
relationships, manufacturers must create an atneosdbr communication. This is rarely
accomplished by means of a quick fix (Pattersonsty8hackleton, Dawson, 2005);
interfunctional socialization efforts may provide arganizational method to accomplish
this. It fosters goal congruence and process teergpy across functionally different
subgroups in the innovation process (Harris and stolsler, 1996). Practically, simply
making sure that product information is accessdiéne for the sales department is an
easy way to reduce timeliness problems.

Second, several authors have highlighted the irapoé of service inputs for the
organization (e.g. Sampson, 1996; Voss et al., R0@dditionally, past research found
product design to influence both the amount ofisersupport required and the way it can
be delivered (Goffin, 2000; Lele, 1986). These ifmgd, and our empirical results,
reinforce the role service employees should play manufacturing organizations.
Optimizing service integration does not only require gathegagtomer information, but
also disseminating and using it (Maltz and Kohl@9@). Therefore, we suggest that
manufacturers make sure to include a service eraploy decision-making teams
regarding product design. His/her role should bshare customer information with the
rest of the decision-making team, and ensure thak-bffice decision-makers do not

underestimate the importance of the service-relgetho-go decision criterion. This
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mentioned, our study showed that engineering enggi®yhad more frequent customer
contact than service employees. This could be duke complexity of the product under
study. Also, these findings come as a reminderdaufacturers and academics that (1) the
so-called 'back-office' can also be in possessidmportant customer information and/or
(2) that good monitoring of service employees' aot# with customers may be necessary
within manufacturing companies.

Third, we highlight the importance of establishinighin each department single points
of contacts that manages information shared witierotlepartments. Each department
should have a 'gatekeeper' (Tichy et al., 1979pfoduct development communication. A
gatekeeper is an individuaivho links the social unit with external domdiif$ichy et al.,
1979, p. 508). This reduces professional cultues laind information overload when the
gatekeeper collects and manages information thahased intelligently and moderately

with other sub-units.

4.6.3. The Knowledge Absorption Quantity: Impact o@n-going Product Design
Decisions

Our results demonstrate that the relationship batwine amount of learning and the
decision to change the existing product followsirarerted U-shaped function. There are
two reasons for that. First, a large amount ofregy regarding problems with a product
could lead to the perceptions that radical desiganges are needed. This engendered
much resistance within the R&D departmeniVe' are not completely changing this
product. Before finding all sorts of faults peombould read the manualsSecond,
information overload will reduce on-going PDD. Infeation overload is the state of an
individual (or a system) in which not all commurtioa inputs can be processed and

utilized, leading to breakdown (Rogers and Agarwdmers, 1975). Based on past
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research, Jones et al (2004) established thatmafiton overload is due to the fact that (a)
too many messages are delivered and it appearssilp® to respond to them adequately;
or (b) incoming messages are not sufficiently oizrah to be easily recognized. In this
study, we showed that communicating with a dozeswkedgeable people in the network
optimizes PDD.

Having presented these findings, we acknowledgeahafindings do not allow us to
identify which of the individuals or groups of imitluals are right or not regarding
'multisorter’. Indeed, more central employees acgenin favor of changes; rightly so?
R&D is less concerned with service-related go/nadgoision criteria; rightly so? When
passing a threshold for the quantity of knowledgmployees become less willing to
change product design; rightly so? We cannot andWvese questions since we are
studying a hypothetical change and do not know houltisorter' would perform on the
market if altered. At this stage, however, we catpmanufacturers form equilibrated

decision-making teams.

4.6.4. How to Assign Decision-makers in manufactugi firms for on-going product
design?

First, rather than managers and employees, expadsnon-experts must be present in
decision-making teams. We do not find support faplaning decision bias with
hierarchical levels within the firm. Second, tearamipers should originate from different
departments. Second, past research advocateg#mas with members of similar profiles
may facilitate knowledge transfer, simplify coordliion, and avoid potential conflicts
(Borgatti and Foster, 2003). On the other handtiligy communication between dissimilar
others prevents a group from reaping the benefitbversity (Borgatti and Foster, 2003).

Based on our results, we show that team membelasityican lead to decision bias. To
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facilitate knowledge transfer, departments shogklgm gatekeepers. Last, team members
should belong to the front- and back-office. Thigling is derived from the social network
analysis, which demonstrates that the front-offi@es given significantly less importance
then the back-office in the communication netwoe propose in Table 10 a team

composition to decision-making as to reduce paaédecision bias.

Table 10: Ideal on-going product design team compa®n

Team composition guidelines Reasons

1. Experts & non-experts Effects of learningjuantity

rather than rather than

employees & managers functional job rank (lack of) influence
2. Different functional areas Centrality, professional culture bias
3. Front- and Back-office personnel Centrality, professional culture bias,

frequency of customer communication

lllustration
Service employees were less central (-) and had |not
reached the threshold regarding knowledge quantity
(+) leading to a PDD of 3.98.

Engineering employees were more central (+) and
had past the threshold regarding knowledge quantity
(-) leading to a PDD of 3.97.

R&D were not significantly more central (-) and had
reached the threshold regarding knowledge quantity
(-) due to the frequency of communication with

engineering employees leading to a PDD of 3.37

4.7. Research Limitations

The first limitation of this study pertains to thkentification of go/go-go decision criteria.
Merely two studies have tackled this issue and aedad to insure the relevance of these
decision criteria for the specific project undardst. Without altering the relevance of our
findings, some manufacturers may have differentdpcd design decision concerns.

Combining our findings with those of previous sksglcan insure manufacturers to reach a
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fuller picture of go/no-go criteria of relevance DD. Our guidelines regarding product
design team composition presented in Table 10 hexv&main.

Second, our study was carried out based on a netefds4 actors and differences in
support for go/no-go decision criteria and PDD westablished based on rather small
groups of employees. However, given that we shaymifsicant results between rather
small groups leads us to foresee that effects dhirhain for larger departments. This
should be further tested though.

Finally, this study was carried out for a singl®jpct in one manufacturing firm. We
acknowledge that individuals' communication patielnd decision-making may be
contingent to the nature and complexity of the poddinder study (Adler, 1995). We call

for a replication of this study in order to increasternal validity of our findings.
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Chapter 5

General Conclusion and Future Research

5.1. Conclusion to the studies

In this dissertation we focused on studying theeegdents and consequences of service
offerings and practices in manufacturing organaragi In sum, the overall objective was to
establish how to achieve and profit from serviderations in manufacturing companies.
We centered our research questions around theemdiof service orientations on product
and service success, product design, and produdsiol®making. We summarize,
hereunder, guidelines for manufacturing firms idesrto effectively integrate services in

product development activities.

5.1.1. Services Strategies and New Product Success

Three main conclusions were drawn from studyingeeedents and consequences of
service business strategies. First, top managesneothmitment to service strategies is
critical in manufacturing firms. This is especiatlye case given that instating a service
culture — or at least openness to services — ieasy not natural in manufacturing firms
(Mathieu, 2001). Our findings in chapter four comfiand exemplify this in the context of
product design decision-making. Top managementmndtment (TMC) to services
influences the support for service rewards and isertechnologies, which have a
significant effect on the support for service besm strategies. Also, TMC has a direct
effect on service cross-functional communicatiohialv in turn directly influences relative
product success. Second, we demonstrate that sdmusiness strategies have different
effects on relative product success and servicétgodity. SSP strategies lever service

profitability, without significantly influencing tative product success. On the other hand,
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SSC strategies lever the relative product succésmwt significantly influencing service
profitability. This suggests that manufacturingr® should unravel ways to convert an
increased support for SSC strategies into incressrdce profitability. Third, our findings
demonstrate that frequent communication betweeviceeemployees and the rest of the
firm during new product development did not inflaenthe support for service business
strategies. This finding confers additional impoda to setting up technological service
infrastructures and service reward practices ireotd achieve greater support for service
business strategies.

Given that conclusions at the organizational lelehonstrate the importance of service
employees for new product success, we expandedral@rstanding of service orientation
by studying the communication interface betweenviser employees and product

designers. We address these conclusions hereunder.

5.1.2. Field Service Feedback and New Product Dasig

First, our findings demonstrate the importancearfimunication between the service and
the design engineering departments. The use ofcsesourced information by design
engineers in their day-to-day activities has aifigant influence on perceived product and
service characteristics. In order to increase t&SIUby design engineers, we concluded
the importance of corporate norms and the attituafeslesign engineers towards the
service department and service information. Outtifigs confirmed the importance of top
management in motivating their workforce to co-@per during product design.
Emphasizing the role of service employees in thenmihg and development of new
products will influence the use of service-soura&drmation by design engineers. The
behaviors, and genuine cognitive involvement, @f toanagers in DED's processes will

provide important role models for their personng. (Rich, 1997). Also, establishing an

102



atmosphere for positive attitudes toward the serdiepartment is critical. Manufacturers
can achieve this by creating functional dependeara reducing perceived conflicts of
interest between the service and design departirentgell as by increasing the 'perceived
design empathy' of service employees. Second, welwded that the communication
content and communication medium are also partyrtégsage as far as the design/service
interface is concerned. Indeed, frequent writtemmmainication helps getting the message
across as designers value written information. Memeent must think of the right
architecture and appropriate incentives to fatditdhe dissemination and use of written
information. Also, for the specific task of produdesign, we demonstrate that electronic
exchanges of information should not exceed a frequef three times a week. Regarding
the content of the communication, we noted thatgeesngineers tend to hold a negative
attitude toward receiving information about produmésthetics. We proposed that
manufacturers solve this important issue by crgatimvareness that accepting field
feedback on product aesthetics does not signifydbaigners will lose their potential for

creativity.

5.1.3. Service Communication and New Product DemisMaking

At the individual level, our case study demonsttatihe influence of functional

membership on on-going product design decisiongst,Fiservice employees of
manufacturing firms are likely to be confronted twR&D resistance. Indeed, we show
that R&D employees are significantly less concerneith service-related go/no-go
criterion than service employees — but also thanrést of the firm — regarding product
changes decisions. Moreover, while frontline emeé&sy/will be concerned with adapting
product design according to customer demands,peaed than R&D employees were

significantly less in favor of making changes tpraduct than other employees.
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Additionally, service employees appeared margiedlizn communication networks
within the manufacturing firm. The R&D/engineeringulture creates cliques of
communication between ‘technical employees' thatraatively closed to service inputs.
Indeed, the feedback knowledge regarding the prajader study was mainly flowing
from R&D to operations engineering — leaving litt@om for service inputs. This was
contrary to the perceptions of R&D and engineerngployees; but in accordance with
service employees' experiences. In fact, only teraployees named a service manager as
a formal decision-maker. Our findings demonstratieat service employees' informal
influence was as low as their formal influence.

Further, we tested overall hypotheses includinghativork actors in order to establish
the influence of communication network positions monduct design decisions. We note
that employee centrality influences the amount rdvidedge individuals can accumulate
and their decision to make changes to the prodQentrality confers a situational
advantage — that service employees lack in thdystubut also hinders the willingness to
change product design by creating overloads of ymbéhformation. This was, on the
contrary, not the case for service employees.

Therefore, we formulated general conclusions enemsipg functional membership
and network positions' influences on on-going pobddiesign decisions. We concluded
that a diversity of employees must be included primduct design decision-making teams
respecting the following criteria: teams shouldude experts and non-experts, employees
from different functions, and employees from thenfr and the back-office. All criteria

must be simultaneously respected to reduce potgmtiduct decision biases.
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5.2. Future Research

5.2.1. Future Research at the Organizational Level

First, further research could focus on identifyiotper antecedents to business service
strategies. We did not directly include customandedingness (Li and Calantone, 1998)
nor competitor service offers since they emergedbasous from past research on market
orientation (Li and Calantone, 1998; Lukas and &ler2000). We expect that they will
explain, with the identified organizational anteeet$ in our study, a large proportion of
the variance of our focal constructs. Also, custoamel competitor orientation will directly
influence service profitability and product succésahn, 2001).

Second, future research should concentrate on dlaionships between our focal
constructs, product success, and service profitgbih-depth qualitative empirical studies
could generate more insights into the operatioaibm of SSC business strategies
(Christie et al., 2002). For example, an elaboratst—benefit study could help
manufacturers efficiently manage the value of S8€iness strategies, which are not (yet)
significantly associated to increased service fabiiity. Also, instead of surveying
industrial firms, one could ask industrial custosabout their satisfaction levels with the
SSC service offerings (Easterly, 2003). Knowing hoygtomers experience value-added
services and how the offering and delivery proaassbe improved is an interesting future
study. Along these lines, and in order to insuaased service profitability, one could
study the influence of pricing strategies (bundgéesusnon bundle of products/services)
and the length, and types, of service contracttheroptimization of service profitability
(Kleindorfer and Wu, 2003).

Finally, contextual factors relating to market alationship characteristics could
moderate the intensity of the relationships idedibetween our focal constructs and their

outcome. Past studies have, for example, showmtderating role of market volatility on
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firm performance (Pine, 1993). Regarding relatigmshariables, and due the nature of
SSC offerings, relational aspects such as trustdeat the customer and the manufacturer
delivering the service (Sirdeshmukh, Singh, ando§&®02), the frequency of interactions
between these parties, and the absence of mechanismesolve eventual conflicts or
misunderstanding (Fontenot and Wilson, 1997) cqlédy a moderating role between the

support for SSC strategies and the potential taterservice profitability.

5.2.2. Future Research at the Functional Level
First, further research should evaluate the effeftenoderators on the extent of USSI
practices. Wilton and Myers (1986) have providetheeevidence that the task situation
influences information use. We propose that futesearch should investigate the role of
product complexity on the relationship betweenatigude toward the information and the
USSI. Product complexity, defined athé extent to which a new product being sold is
technically complex and sophisticatgd\tuehene-Gima and Li, 2002; p. 69), is a factor
that could affect the use of information. Adler 989 and Frost and Egri (1991),
respectively, have acknowledged the sensitivityeBpurces among NPD participants and
the fundamental functional challenges involved nodoict complexity. Therefore, one
could argue that the higher the design engineeestgived product complexity, the
stronger the relationship will be between the posiattitude toward the information and
information consumption. On the other hand, it doalso be that the higher the product
complexity, the lower the perceived value of suppsgrvice information by design
engineers. As it happens, high product complexiay give design engineers reasons to
discount or resist input from service employees.

Second, product newness may also be an issue oérgomwhen manufacturing firms

engage in USSI practices. The degree of productnessv may vary from being
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incremental to radical (Gatignon, Tushman, Smitid &nderson, 2002). According to
Song et al. (1997, p. 126)art incremental new product involves the adaptation,
refinement, and enhancement of existing productd/oanproduction and delivery
system$ Dewar and Dutton (1986, p.1422) define radicailovation as fundamental
changes that represent revolutionary changes irhrielogy. They represent clear
departure from existing practiceThis is specifically where conflicting findingsnerge
from the literature. In effect, no clear and uniabcelationship has been established
between market intelligence use and the potemtieddically innovate. Some authors have
argued that market intelligence helps to develog iacrease the performance of radical
innovation (Chandy and Tellez, 1998), while othysnd that it reduces it given that
companies are likely to miss opportunities that@mers cannot describe (Christensen and
Bower, 1996). This problem does not occur for ingeatal innovations (Christensen and
Bower, 1996; Slater and Narver, 1995). Along thlases, one could investigate whether
the USSI by design engineers affects differently plerceived product characteristics for
incremental and radical new product design; ifliefioa radical product design.

Third, as we examined the impact of service infdramaon a single phase of NPD,
additional research could study the impact of ser¥eedback during the idea-generation
phase. Further research could also study the inmgfaictformation that originates within
the service department compared to that originafiogh other departments on product
design. Having previously debated that companies aanfronted with the fact that
implementing cross-functional communicate betweearious functions may grow
complex, research on the "return on cross-functicc@mmunication” may enable
manufacturing companies to prioritize — under tiamel financial constraints — functional

interfaces that lever higher product and servidemues and, thus, higher sales revenues.
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Finally, our study offers not only an expansioneafsting literature and a model with
good explanatory power but also some findings tioatld be evaluated in the context of
support services outsourcing. The questions arelddCservice outsourcing hinder the
possibility to USSI? If so, how do the benefitsaaftsourcing weight against the missed
opportunities to increase relative product andisergharacteristics? Studying the impact
of corporate governance on the manageability aqhatnof integrating design and service

also remains an avenue for further research.

5.2.3. Future Research at the Individual Level
First, we expect the influence of functional menshg and communication network
position to influence go/no-go decisions betwedmeptstages of NPD. We suggest that
future research should make use of SNA in ordemtavel informal influences during the
idea generation stage. Based on the strength of ties (Hansen, 1999), it may be that
degree centrality hinders the potential to gendaratevative product ideas. The situational
advantage — demonstrating involvement — for ongadesign decisions on existing
products could have a different effect on decisiottomes in other stages of NPD.

Second, future research should evaluate the reldtivninance of functional employees
for different types of products. Indeed, our stiagkles the communication network of a
product that is relatively complex for the manufmet. This may have lead to the fact that
service employees were significantly less centra@nt operations engineers in the
communication network. Replications of this study @lifferent types of projects should
bring more insights in how (informally) central eee employees are in manufacturing
companies.

Third, future research should further examine ttirience of experimental learning on

product design decisions. Replications with simfiadings would further confirm the

108



importance of including experts and non-expertganision-making teams. This is a key
finding which needs to be further tested given theain reduce product decision biases.
Finally, our findings suggest the necessity to gtutie R&D/sales interface.
Establishing how manufacturing firms can better aganthis interface is key. Indeed,
selling a complex product that does not fully fitstomer logistics may lead to problems

during product installation, for service reliabjiliand service quality.
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Appendices

APPENDIX [: List of Services Supporting the Products (SSP) (12) and Services

Supporting the Clients (SSC) (8).

SSP

SSC

Product documentation

Product transportation/delivery
Product installation

Help desk/call centre

Product inspection/diagnosis
Product repair/spare parts

Product upgrades

Product refurbishing

Product recycling/machine brokering
Preventive maintenance

Condition monitoring
Process-oriented engineering (testing,
optimizing and simulating)

Financing services

Management of spare parts
Process-oriented training (quality-driven
including technology)

Business-oriented training (financially
driven/management training)
Process-oriented consulting (quality-driven
including technology)

Business-oriented consulting (financially
driven/management consulting)

Managing the maintenance function

Fully managing product-related operations
(complete outsourcing and ownership of
product by vendor)
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APPENDIX Il: Scales of Measurement ltems

Scales Measurement items (Always referring to primg industry
segment)

Top Is inclined to allocate resources and time for iservmanagement

Management efforts

Commitment
(Adapted from

Is dynamic when it comes down to considering serm@anagement
Evaluates the effectiveness of its personal leageregarding service

Sureshchandar etmanagement

al., 2001)

Service
Rewards
(Adapted from
Lytle et al.,
1998)

Cross-
Functional
Communication
(Adapted from
Li, 1999)

Service
Technology
(Adapted from
Lytle et al.,
1998)

Service
Strategies
(Adapted from
Homburg et al.,
2002)

Relative
Product
Success
(Hultink and
Atuahene-Gima,
2000)

Management provides incentives and rewards aeaél$ for service
guality, not just productivity

We noticeably celebrate excellent service throughvise reward
systems

To what extent does the (customer) service depattarad the other
departments:

Communicate for new product development

Share information on customers

Share information about competitors' products drategies

Cooperate in establishing new product developmealsgand priorities
Cooperate in generating and screening new prodigetsi and testing
concepts

We enhance our capabilities through the use ofté'std the art"
technology such as databases containing custoraedenformation
Technology is used to build and develop higher Ikeva service
quality

We use high levels of technology to support ther&df of men and
women in touch with the customer

Do you offer the following services [list of seregk presented in
Appendix 1]
If the answer is "yes"; then:
 How many customers do you offer this service to= (tery
few customers to 7 = very many customers)
* How proactive are you in offering the service tayoustomers
(1 = very passive; 7 = very proactive)

Relatively to your competitors, how has your conyp@iusiness unit)
performed over the last three business years inm pomary industry
segment in:

Gaining significant market share for new products

Generating high level of sales volume for new paisiu

Quickly generating sales for new products

Exceeding sales targets set for new products

Assisting sales manager in achieving the objecfimesew products
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Service What percentage of your company's (business umt)enues is
Profitability generated by servicegess than 10%, more than 10 but less than 20,
etc., more than 80 % (8 categories).

Notes: Three items dropped after measurement patidin are not included in this table.

113



APPENDIX IlI: Standard Loadings, Composite Reliability, and Average Variance
Extracted

Construct Items Type StandardComposite Average
Loadings Reliability Variance
Extracted
Top 1 Reflective 0.89 0.923 0.799
Management 2 0.93
Commitment 3 0.86
Service 1 Reflective 0.93 0.928 0.865
Rewards 2 0.92
Cross- 1 Reflective 0.76 0.910 0.669
Functional 2 0.80
Communication 3 0.81
4 0.85
5 0.86
Service 1 Reflective 0.91 0.943 0.846
Technology 2 0.94
3 0.91
Service Number of Formative N.A. N.A. N.A.
Orientation Clients
Business Emphasis on
Strategy service
(SSP and SSC) Proactiveness
of the offer
Relative 1 Reflective 0.84 0.937 0.748
Product 2 0.88
Success 3 0.87
4 0.91
5 0.81
Service 1 N.A. N.A. N.A N.A.
Profitability
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APPENDIX IV: Constructs, Items, Scale types, Standalized Loadings, Composite Reliability, and Averagé/ariance Extracted

Construct items (* indicates dropped items) Type Standardized Composite Average
Loadings  Reliability Variance
Extracted
Conflict of interest ~ We agree about how we can best achieve our regpeals. Reflective 0.80 0.852 0.538
(adapted from Menon (R)
et al., 1997; Mohr et The objectives [...] are compatible with those of our 0.81
al., 1996) department. (R)
Our relationship is market by a high degree of twaym (R) 0.79
There is often tension over the specific termsuwfworking 0.62
relationship.
*We argue frequently about product and serviceteelassues. -
We sense the presence of conflicting interests. 0.63
Perceived design [...] know a lot about our own activities. Reflective 0.79 0.913 0.678
empathy (adapted [...] are knowledgeable about our needs with resfmedesign 0.89
from Kohli, 1989) activities.
[...] know how we operate with regards to our desgtivities. 0.83
[...] have some expertise to understand our desitiitaes. 0.85
[...] do not really understand our design activitigs) 0.74

Anchors: Once every three months or less, 1-3 temmesnth, 1-
3 times a week, 4-5 times a week, several timey dadal not

available)
Written info. Memos Formative n.a. n.a. n.a.
(adapted from Fisher Reports
et al., 1997) Fax
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Verbal info. (adapted
from Fisher et al.,
1997)

Electronic info.
(adapted from Fisher
et al., 1997)

Content
performance
(See text for
references)

Content aesthetics
(See text for
references)

Content ergonomics
(See text for
references)

Formal group meetings Formative
Scheduled one-to-one meetings

Impromptu face-to-face conversations

Scheduled phone conversations

Impromptu phone conversations

*Tele (video) conferencing

Electronic mail Formative
Online data (base)

Anchors: Once every three months or less, 1-3 tarmasnth, 1-
3 times a week, 4-5 times a week, several time/ daal never)

Product compatibility Reflective
Product durability

Product reliability

Maintenance/spare parts

Mechanical/technical limitations

Product operating costs

Statistical information (mean time to failure, regane, etc.)

Product accessories Reflective
Product size, shape, color, feel, weight, etc.

Product installation Reflective
Product ease of use
Product safety

n.a.

n.a.

0.77
0.87
0.85
0.71
0.72
0.80
0.68

0.95
0.83

0.93
0.90
0.77

n.a.

n.a.

0.913

0.888

0.902

n.a.

n.a.

0.600

0.800

0.756
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Corporate norms
(adapted from Hsu
and Kuo, 2003)

Attitude toward the
information (adapted
from Maltz and
Kohli, 1996)

Attitude toward the
department (adapted
from De Jong et al.,
2004; Ruekert and
Walker, 1987)

Those who are important to our department sucbgas t Reflective 0.95
management and colleagues think that we should use

information originating from the service departmenour

design activities.

People whose opinions we value think that we shosél 0.96
information originating from the service departmenour

design activities.

The information is accurate. Formative n.a.
The information is clear.

The information communicates important detailsgo u

The information reached us on time.

We usually intend to use the information [...] (covat

dimension).

The service department usually acts in a respomsarer. Reflective 0.73
The service department assists us well in someiofasks. 0.75
The quality of our relationship with the servicgpdament is 0.87
good.

Our cooperation with the service department is good 0.84
Maintaining a relationship with the service deparnis 0.66
worthwhile.

Our department usually intends to collaborate Withservice 0.75
department (conative dimension).

Our department likes collaboration with the sendepartment 0.82

(affective dimension).

0.957

n.a.

0.915

0.917

n.a.

0.609
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Anchors: Much worse—much better

Relative product Product quality

characteristics Product performance

(adapted from Souder Product mechanical features

and Jenssen, 1999) Product technical features
Product reliability

Relative service Service reliability
characteristics Service responsiveness
(adapted from

Zeithaml et al., 1990)

Anchors: Strongly agree—Strongly disagree

USSI [...] leads to concrete actions in designing new pobsl

(adapted from Fisher [...] shapes actions regarding the design of newuystsd

et al., 1997) [...] affects the strategy and practices in desigmegy
products.

[...] influences our actions in designing new proguct
[...] is used by our department to design new pragluct
[...] is rarely used to design new products. (R)

Anchors: Very little—Very much

Functional For your department to accomplish its goals and
dependence responsibilities, how much does it need the supgeEmtice
(Adapted from Fisher department's:
et al., 1997) Resources

Supports

Outputs

Formative

Formative

Reflective

Reflective

0.82
0.88
0.91

0.88
0.88
0.68

0.89
0.87
0.88

n.a.

n.a.

0.938

0.867

n.a.

n.a.

0.719

0.792




APPENDIX V: Measurement instruments

COMMUNICATION PATTERNS (Internal)

Please indicate how frequently ymteract about work-related matters with the following colleagues about th
MULTISORTER product / solution.

Please also indicate in the last column on a doae 1 to 10how much you learn about MULTISORTER 's
performance by interacting with each of the collezsy This score indicates: how cléae information is and
whether it communicates important detadsyou.

The first three lines are presented as an exarigleu do not interact effectively with a persom, Kot fill out
anything on that line (just as exemplified in lize

Less How
1-3 4-6 1-3 1-3 4-5 Several] much
: than . . . . . X
List of Colleagues once a times a| times a| timesa| timesa| timesa| timesa| do
year year month | week week day you
year
learn?
1 | B. Berliz X 8
H. Nambisan
3 | B. Falk X 4
COMMUNICATION PATTERNS (With customers)
Less | 13 46 13 13 45 | Severa
than . . . . . ;
Customers Never once a timesa | timesa | timesa | timesa | timesa | |times
year year month week week a day
year
[NAME OF CUSTOMERS]

DECISION-MAKERS

Please name the three most important decision-reakeen it comes down to deciding whether [Naménef t
Firm] is going to alter MULTISORTER? Of course, afehe three persons could be you. Please fitbiar
name if it is the case.

PRODUCT DESIGN DECISIONS
Please state to what extent you agree with theviiilig statements that refer to the curf@iLTISORTER:

Completely Completely
I think that: Disagree Agree
EnhancingMULTISORTER's design 1 2 3 4 5
would be good.
Making some changes to
MULTISORTER's engineering could be 1 2 3 4 5
beneficial.
AdaptingMULTISORTER could lead to 1 5 3 4 5
some improvements to the products.
AdaptingMULTISORTER could lead to 1 5 3 4 5
some improvements to the process.
Refining some aspects/elements of 1 5 3 4 5
MULTISORTERwould be advisable.
Refining the product and process is
something we should consider for 1 2 3 4 5
MULTISORTER
MULTISORTERIs perfect as it is; no 1 2 3 4 5
changes could improve it.
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NO/NO-GO DECISION CRITERIA

If you have indicated above that you would likesé®e some changes (adaptations, refinements, on@sthants)

to MULTISORTER, note your support for the followiegncerns/reasons:

No, not of Somewhat a Of very much
concern concern concern
Sales revenues 1 2 3 4 5
Market share 1 2 3 4 5
Product serviceability 1 2 3 4 5
Service reliability 1 2 3 4 5
Product performance/capacity 1 2 3 4 5
Product aesthetics for customers
(shape, size, frame, side covers, weight, 1 2 3 4 5
etc.)
Product ergonomics for customers
. ) 1 2 3 4 5
(installation and ease of use)
Cost of change for the company 1 2 3 4 5
Difficulty/resources of change for the 1 5 3 4 5
company

RELATIVE PRODUCT PERFORMANCE

In comparison to the best competing products onrtagket, how does MULTISORTER perform on the foliogv

dimensions?

Much worse Worse Identically Better Much better

Solution flexibility 1 2 3 4 5
Material handling quality 1 2 3 4 5
Capacity 1 2 3 4 5
Conveyability 1 2 3 4 5
Information Interface (visualization) 1 2 3 4 5
Reliability 1 2 3 4 5
System availability 1 2 3 4 5
Operating costs 1 2 3 4 5
Design flexibility 1 2 3 4 5
Serviceability 1 2 3 4 5

120



APPENDIX VI: Confirmatory factor analysis

Go/No-go Criteria

Feasibility | Service| Market | Product
Sales revenues -,011 191 ,675 ,350
Market share -,121 171 ,966 ,145
Product serviceability -,159 ,922 ,170 ,101
Service reliability -,238 ,760 ,106 ,045
Product performance/capacity 116 ,346 ,004 ,930
Product Aesthetics -,124| -059 ,288 ,556
Product Ergonomics -,110| -,039 ,324 ,581
Cost of change for the company ,786| -276| -,154| -,031
Difficulty/resources of change for the comp4g 987| -135| -004| -,076
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Samenvatting

Dit proefschrift levert een theoretische en empires bijdrage het academische werk dat
betrekking heeft op servicegerichtheid tijdens démikkeling van nieuwe producten in

productiebedrijven.zje “call for research Homburg, Hoyer, and Fassnacht, 2002"). De
servicegerichtheid van productiebedrijven is gegedrd op 3 niveaus: organisatorisch,

functioneel en individueel.

Ten eerste werd hebrganisatorische niveau bestudeerd. Het doel was om de
organisatorische dimensies en de service-bedrgtegfieén, die productiebedrijven helpen
bij het profiteren van service aanbiedingen enJsegroten van het product succes, te
bepalen. Een empirisch onderzoek in 137 bedrijmeNederland, Belgié en Denemarken
toonde aan dat servicebeloningen, servicetechresaogi en de betrokkenheid en

vooruitziende blik van het hogere management, \eany zijn voor de implementatie van

servicebedrijfsstrategieén. Bovendien werd aangetatat het aanbieden van bezorgings-,
onderhouds- en reparatiediensten leidde tot eemrbogervice winstgevendheid, maar
geen invloed had op het succes van het produat matkt. Financiéle- en adviesdiensten
zorgden niet voor een significante toename van idstgevendheid van de service, maar
deze hadden wel een positieve invioed op het sucmesle producten van de fabrikant.

Ook functie-overschrijdende communicatie tussemicemedewerkers en de rest van het
bedrijf droeg direct bij aan een verhoogd succes hat product, maar het had geen

invloed op de organisatorische steun voor servedrifisstrategieén.

Ten tweede werd de servicegerichtheid opflettioneleniveau tussen de service- en de
ontwerpafdelingen bestudeerd. Het doel van het raod& op dit analyseniveau was het

identificeren van de antecedenten en het evalwaerde consequenties voor product en
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service kenmerken doordat ontwerpers gebruik makam informatie afkomstig van
service (USSI). Productontwerp beinvioedt zowehdeveelheid als de kwaliteit van de
service die geleverd wordt aan gefabriceerde ptedycdaarom is het nuttig voor
ontwerpers om bij het ontwerpen van nieuwe produgebruik te maken van service
feedback uit het veld. Een empirisch onderzoek Y¥ah ontwerpers in de VS toonde
allereerst aan dat het creéren van een gezondeelai tussen ontwerpers en service
medewerkers cruciaal was, omdat ontwerpers op dem@er gemotiveerd werden om
gebruik te maken van informatie die afkomstig wamn wde serviceafdeling. Deze
informatie had een positieve invioed op productkerkan en service betrouwbaarheid en
ontvankelijkheid. Ten tweede werd duidelijk dat wetpers de voorkeur gaven aan
geschreven informatie. Houdingen ten opzichte vhekt®nische informatie werden
negatiever wanneer de optimale communicatiefredgiersn €én tot drie elektronische
uitwisselingen per week overschreden werd. Tenalerdrd aangetoond dat informatie
over deergonomievan producten eegpositieveinvioed had op het beeld dat de ontwerpers
hadden van de informatie. Informatie met betrekkiogproductestheticahad juist een
negatieveinvioed op dat beeld. Tenslotte werd getoond datverpers het ontvangen van

prestatiegerelateerde terugkoppeling van servicemexkers niet konden waarderen.

Als derde studie werd de servicegerichtheid binm@ductiebedrijven op hendividuele
niveau bestudeerd. In dit onderzoek is er spe@fedndacht gegeven aan de percepties en
de rol van servicemedewerkers. Het doel was ommdead van de servicegerichtheid op
langlopende productontwerpbeslissingen (PDD) tdyaaeen. Productbesluitvorming is
cruciaal voor productieorganisaties, omdat veeliwe producten tekortschieten wanneer
ze op de markt zijn gebracht (Cooper, 2001). Deghkln deze studie productiebedrijven
assisteren bij het vergroten van de winstgevendhaidhet product. Ten eerste werden

ja/nee besluitcriteria geidentificeerd die eensflen bij het maken van PDD. Product-,
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service-, markt- en uitvoerbaarheid-gerelateeritera kwamen naar voren. Ten tweede
werd aangetoond dat functioneel lidmaatschap bintkenorganisatie een significante
invloed had op de betrokkenheid en steun voor gahesluitcriteria. Ook werd aangetoond
dat functioneel lidmaatschap en posities in hetroamcatienetwerk, d.w.z. de centraliteit
van een medewerker, invloed heeft op PDD uitkomsievee effecten van de mate van
centraliteit werden aangetoond: (1) een situatibafect, dat leidde tot hogere PDD; (2)
een cognitief effect, dat een omgekeerde U-vormetgie liet zien tussen de absorptie van
kennis met betrekking tot de huidige prestatie anproduct in de markt enerzijds en de
voortdurende PDD anderzijds. Uiteindelijk steldea devindingen ons in staat om
richtlijnen te formuleren om zo de PDD vooroordetenverminderen en bijgevolg de

winstgevendheid van nieuwe producten te vergoten.
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Summary

This dissertation has made a theoretical and egapicontribution to the academic work
pertaining to service orientations during new priddevelopment in manufacturing
companies gee call for researchHomburg, Hoyer, and Fassnacht, 2002). We studied
service orientations of manufacturing firms at éhievels of analysis: organizational,

functional, and individual.

First, we carried out research at the organizatitmeel. We defined the organizational
dimensions and service business strategies that meinufacturing firms profit from
service offerings and increase product successempirical study in 137 firms in the
Netherlands, Belgium, and Denmark demonstratedirtigortance of service rewards,
service technologies, top management commitment \asidnary leadership for the
implementation of service business strategies. heumrtore, we found that offering
delivery, maintenance, and repair services relasgghificantly to higher service
profitability but not to product success on the kearFinancial and consulting services did
not significantly increase the service profitalilitbut influenced the success of
manufacturers' products. Also, cross-functional camication between service employees
and the rest of the firm directly increased prodsaccess, but did not influence

organizational support for service business straseg

Second, we studied service orientation at the fonat level between the service and
design engineering departments. The aim of thidystuas to identify the antecedents and
evaluate the consequences of the use of serviceexbunformation (USSI) by design

engineers on product and service characteristicgduet design influences both the

quantity and the quality of service delivered omuofactured products, so it makes sense
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for designers to use field service feedback infaiomato design new products. An
empirical study of 121 design engineers in the W&Monstrated that creating a healthy
working relationship between design and serviceinmggs was crucial because it
motivated designers to use the service-sourcednnation disseminated to them. This
information positively influenced product charaiges and service reliability and
responsiveness. Second, design engineers valudgterwinformation most. Attitudes
toward electronic information decreased after atimogm communication frequency of
once to three electronic exchanges per week. Timfolkmation about product ergonomics
positively influenced designers' perceptions of ifermation, whereas information on
product aesthetics negatively influenced their @gtions. Finally, it appeared that design
engineers were not appreciative of receiving peréorce-related feedback information

from service employees.

Finally, we tackled service orientation within méamturing firms at the individual level
and its influence on on-going product design deosi(PDD). Product decision-making is
critical for manufacturing organizations since mangyv products fail once in the market
(Cooper, 2001). This study aims at helping manufaag firms increase the probability of
product success. First, we identified go/no-go sleni criteria taken into consideration
when making PDD. The following were identified: grwt-, service-, market-, and
feasibility-related criteria. Second, we demonstiahat functional membership within the
organization had a significant influence on the cawn/support for go/no-go decision
criteria. Lastly, we showed that functional membgrsand communication network
positions — i.e., employee degree centrality —ugficed PDD outcomes. We showed two
effects of degree centrality: ftuational effect that lead to higher PDD, anccegnitive

effect, which demonstrated an inverted U-shapeatiogiship between the absorption of
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knowledge regarding the current performance ofpteeluct in the market and on-going
PDD. Ultimately, our findings enabled us to formtelguidelines in order to reduce PDD
bias and, therefore, increase the probability @¥ peoduct success. In our study findings,

we paid specific attention to the perceptions antel of service employees.

155



156



About the Author

Michael Antioco was born in Brussels (Belgium) oep&@mber 18 1978. In 1996 he
graduated from the College du Christ-Roi in Ottegn({Belgium). The same year he started
his studies at the 'Facultés des Sciences Econesjidbociales et Politiques' at the
Catholic University of Louvain. By September 200% had received a Bachelor of
Commerce and a Master of Business Science from I#@ Louvain School of
Management, Catholic University of Louvain. As pafthis curriculum he also studied
International Business during an academic year424980) at the Sophia University of
Tokyo (Japan). Following upon that, he carried list final thesis project at lon Beam
Applications International Headquarters (IBA) inuvain-la-Neuve (Belgium) where he
established the feasibility of investing in PositiBmission Tomography in the Japanese
market. Also, during his studies, he carried otg¢nmships at Hewlett-Packard (Brussels)

and Bestfoods Ireland (Dublin) in order to gaingbical experience.

In September 2002 Michael started working as a staDent for the 'Eindhoven Centre for
Innovation Studies' (Ecis) at the Faculty of Tedbgg Management at the department of
Organization Science and Marketing; Eindhoven Umsige of Technology (the

Netherlands). During the course of his dissertatienwas a visiting doctoral student at
Purdue University (USA) from November 2004 untilbReary 2005. As of September
2006, Michael is employed as an assistant profesfsorarketing at the IESEG School of
Management, Lille Catholic University (France). Hésearch interests are mainly in new
product development, knowledge management, aniteeamad market orientation. He will

mainly be teaching courses related to operatiorsaketing, industrial marketing, and new

product development. He will be living in Lille @&mce) as of September 2006.

157



158



Ecis-Dissertation Series

. Wynstra, J.Y.F. (10-09-1998). Purchasing involvemienproduct development.
Technische Universiteit Eindhoven, 320 pp.

. Koops, B.J. (06-01-1999). The crypto controversy. k&y conflict in the
information society. SOBU Eindhoven/Tilburg, 301 pp

. Timmer, M.P. (18-10-1999). The dynamics of Asiannofacturing. Technische
Universiteit Eindhoven, 261 pp.

. Punt, P.T.1.J. (21-12-2000). Effectieve en robuustgnisatieveranderingen in het
productcreatieproces. Technische Universiteit Eovein, 356 pp.

. Rozemeijer, F.A. (14-09-2000). Creating corporatévaamtage in purchasing.
Technische Universiteit Eindhoven, 251 pp.

. Wouters, J.P.M. (16-11-2000). Customer service asompetitive marketing
instrument: an industrial supply chain perspectivieechnische Universiteit
Eindhoven, 264 pp.

. Bekkers, R.N.A. (15-06-2001). The development of rdpean mobile
telecommunication standards. Technische Univetd&iadhoven, 575 pp.

. Migchels, N.G. (04-09-2001). The ties that bind.cAmsche Universiteit
Eindhoven, 193 pp.

. Yamfwa, F.K. (02-10-2001). Improving manufacturipgrformance in LDC's.

Technische Universiteit Eindhoven, 229 pp.

10.Premaratne, S.P. (24-04-2002). Entrepreneurial or&wv and small business

development: The case of small enterprises in 8nkh. Technische Universiteit

Eindhoven, 276 pp.

159



11.Vos, J.P. (18-06-2002). The making of strategiditiea: An application of the
social systems theory of Niklas Luhmann, Techniddheersiteit Eindhoven, 276
Pp.

12.Berends, J.J. (07-02-2003). Knowledge sharing dustrial research, Technische
Universiteit Eindhoven, 248 pp.

13.Lemmens, C.E.A.V. (02-12-2003). Network dynamicd amovation: The effects
of social embeddedness in technology alliance Islodiechnische Universiteit
Eindhoven, 154 pp.

14.Echtelt van, F.E.A. (04-03-2004). New product depetent: shifting suppliers into
gear, Technische Universiteit Eindhoven, 370 pp.

15.Beerkens, B.E. (15-09-2004). External acquisitibriechnology. Exploration and
exploitation in international innovation networkslechnische Universiteit
Eindhoven, 160 pp.

16.Nuvolari, A. (23-09-2004). The making of steam powechnology: A study of
technological change during the British IndustriRlevolution. Technische
Universiteit Eindhoven, 207 pp.

17.Heimeriks, K.H. (15-02-2005). Developing alliancepabilities. Technische
Universiteit Eindhoven, 198 pp.

18.Dijk van, M. (23-02-2005). Industry evolution an@tch up. The case of the
Indonesian pulp and paper industry. Technische étsiteit Eindhoven, 219 pp.

19.Raven, R.P.J.M. (21-06-2005). Strategic niche mamasmt for biomass.
Technische Universiteit Eindhoven, 321 pp.

20.Jacob, J. (02-05-2006). International technologillosfers and manufacturing

performance in Indonesia , Technische Universiaitthoven, 203 pp.

160



21.Bakema, F. (13-09-2006). The emergence of a cotiygegroup competence in a
research group: a process study. Technische UiteieEBindhoven, 352 pp.

22.Lim, A.S. (12-10-2006), Power battles in ICT stami$asetting process: Lessons
from mobile payments, Technische Universiteit Eiovlim, 228 pp.

23.Kemp, J.L.C. (29-11-2006), Configurations of cogder strategy systems in
knowledge-intensive enterprises: an explorativedystulrechnische Universiteit
Eindhoven, 334 pp.

24.Antioco, M.D.J. (20-12-2006), Service orientatioslsmanufacturing companies:

Impact on new product success, Technische Uniegr&indhoven, 161 pp.

161



	Acknowledgements
	Table of contents
	List of tables
	List of figures
	List of appendices
	1. Introduction to the studies
	2. Organizational antecedents and consequences of service business strategies in manufacturing companies
	3. Antecedents and consequences of integrating service and design in manufacturing companies
	4. Knowledge diffusion and its impact on on-going product design decisions: a social network analysis
	5. General conclusion and future research
	App. 1
	App. 2
	App. 3
	App. 4
	App. 5
	App. 6
	References
	Samenvatting
	Summary
	About the author

