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Existing studies of supplier involvement in new product development have mainly
Sfocused on project-related short-term processes and success factors. This study validates
and extends an existing exploratory framework, which comprises both long-term stra-
tegic processes and short-term operational processes that are related to supplier
involvement. The empirical validation is based on a multiple-case study of supplier
collaborations at a manufacturer in the copier and printer industry. The analysis of
eight cases of supplier involvement reveals that the results of supplier—manufacturer
collaborations and the associated issues and problems can best be explained by the
patterns in the extent to which the manufacturer manages supplier involvement in the
short term and the long term. The results of this study reveal that the initial framework
is helpful in understanding why certain collaborations are not effectively managed yet
conclude that the existing analytical distinction among four different management areas
does not sufficiently reflect empirical reality. This leads to the reconceptualization and
further detailing of the framework. Instead of four managerial areas, this study pro-
poses to distinguish between the strategic management arena and the operational man-
agement arena. The strategic management arena contains processes that together
provide long-term, strategic direction and operational support for project teams adopt-
ing supplier involvement. These processes also contribute to building up a supplier base
that can meet current and future technology and capability needs. The operational
management arena contains processes that are aimed at planning, managing, and eval-
uating the actual collaborations in a specific development project. The results of this
study suggest that success of involving suppliers in product development is reflected by
the firm’s ability to capture both short- and long-term benefits. If companies spend most
of their time on operational management in development projects, they will fail to use
the leverage effect of planning and preparing such involvement through strategic man-
agement activities. Also, they will not be sufficiently able to capture possible long-term
technology and learning benefits that may spin off from individual projects. Long-term
collaboration benefits can only be captured if a company can build long-term relation-
ships with key suppliers, with which it builds learning routines and ensures that the
capability sets of both parties are aligned and remain useful for future joint projects.
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The Relevance of Supplier Involvement in
Product Development

ver the past two decades, several studies
have shown that product development has
become an increasingly important vehicle in
developing and maintaining a strong position in an
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increasingly competitive business arena (Brown and
Eisenhardt, 1995; Cooper and Kleinschmidt, 1987;
Gupta and Wilemon, 1990; Schoonhoven, Eisenhardt,
and Lyman, 1990; Smith and Reinertsen, 1998).
Consequently, the demands on product development
performance, in terms of speed, performance, and
cost, have become more stringent. Companies are
constantly subject to pressures to deliver superior val-
ue to their customers. This requires a set of processes
to coordinate, improve, and reconfigure their critical
capabilities and resources. Increasingly, many of these
capabilities and resources reside outside the bound-
aries of the focal firm.

Earlier and more extensive involvement of suppli-
ers in product development is argued to be one of the
ways to enhance product development performance in
terms of productivity, speed, and product quality (Clark,
1989; Gupta and Souder, 1998; Primo and Amundson,
2002; Ragatz, Handfield, and Petersen, 2002). Suppliers
have been shown to provide a source of innovative ideas
and critical technologies (Bonaccorsi and Lipparini,
1994; Hékansson, 1987; Nishiguchi and Ikeda, 1996).
At the same time, however, several studies have demon-
strated that managing supplier involvement in product
development poses quite some challenges (Birou, 1994;
Hartley et al., 1997a).

The aim of this article is to increase our under-
standing of the specific processes that are necessary
to effectively manage the involvement of suppliers
in product development. Complementary to the
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majority of existing research, this article argues that
one of the main factors in achieving successful in-
volvement of suppliers in new product development
(NPD) concerns the coherence between how firms
deal with supplier involvement on a (development)
project basis and how they deal with more strategic
and long-term processes such as technology road-
mapping and alignment between suppliers and the
firm. Most existing research in this area, however, is
restricted to the context of single development pro-
jects. Such a strict focus on project-related processes
and preconditions, however, may fail to identify
factors external to the project that also affect the suc-
cess of supplier involvement in product development.

This study uses the framework from Wynstra,
Weggeman, and Van Weele (2003) as its basic
conceptual model. That framework was the result of
a number of exploratory case studies—case studies
to build theory (Eisenhardt, 1989). The additional
contribution of the current study lies in its explana-
tory nature. Explanatory research, or theory testing,
is not one of the most frequent applications of case
research but is surely a viable one when certain con-
ditions, such as an explicit (theoretical) sampling
frame are being met (Hillebrand, Kok, and Biemans,
2001; Yin, 2003). Given the inherent flexibility of
case-study research to use emerging findings induc-
tively, it can, however, seldom be classified as purely
explanatory. Others have referred to this when dis-
cussing case-study research as systematic combining,
a process where theoretical framework, empirical
fieldwork, and case analysis evolve simultaneously
(Dubois and Gadde, 2002). Therefore, the preference
here is to speak of theory refinement.

In a wider perspective, this article intends to
contribute to theory on interorganizational relations
by focusing on the internal management and organi-
zation of manufacturer—supplier collaborations in
NPD (Takeishi, 2001). The managerial processes
and activities that the study deals with are all related
to prioritizing, mobilizing, and coordinating the
resources that suppliers may provide in the product
development process (Bonaccorsi, 1992; Hakansson
and Eriksson, 1993). This focus on resources has its
primary origins in resource dependency theory (Pfeffer
and Salancik, 1978) and the interaction approach
(Hakansson, 1987; Axelsson and Easton, 1992).

The article is organized as follows. The following
sections review the concept of supplier involvement
and prior literature on supplier involvement and dis-
cuss the conceptual framework and its theoretical
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premises. Then, the research design and the industry
and firm contexts are presented. The subsequent sec-
tions investigate the eight cases using the analytical
framework and review the findings and their impli-
cations for the study’s conceptual framework. The
article concludes by discussing the implications for the
study of supplier collaboration in NPD and the limits
and potential for further extension of this work.

Previous Research on Supplier Involvement in
Product Development

Various definitions of supplier involvement in product
development have been used in previous studies. It is,
among others, viewed as the integration of capabilities
(Dowlatshahi, 1998) or as the information suppliers
provide and their participation in decision making
(Handfield et al., 1999). In the present study’s defini-
tion, a distinction is made among the supplier’s
contributions, tasks, and responsibilities to reflect the
different dimensions of involvement:

Supplier involvement refers to the resources (capabili-
ties, investments, information, knowledge, ideas) that
suppliers provide, the tasks they carry out and the
responsibilities they assume regarding the development
of a part, process or service for the benefit of a buyer’s
current or future product development projects.

Managing supplier involvement thus involves deci-
sions and activities related to prioritizing, mobilizing,
coordinating, timing, and informing with regards to
these resources, tasks, and responsibilities (Wynstra,
Weggeman, and Van Weeele, 2003).

Objectives and Results

Involving suppliers in product development has been
argued to contribute to short-term project perfor-
mance through improved product quality and reduc-
tion in development time and in development and
product costs (Birou, 1994; Clark, 1989; Hartley,
1994; Primo and Amundson, 2002; Ragatz, Hand-
field, and Petersen, 2002; Ragatz, Handfield, and
Scannell, 1997). In empirical studies, actual results
of supplier involvement are indeed associated with
improved quality, enhanced speed and a decrease
in development costs (Clark, 1989; Imai, Nonaka,
and Takeuchi, 1985; Nishiguchi, 1994; Wheelwright
and Clark, 1992).
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Besides these typical project related and short-term
benefits, some authors have pointed at long-term or
strategic benefits. First of all, a long-term relationship
in which experience is accumulated between two part-
ners can result in a more efficient and effective
collaboration in future projects (Dyer and Ouchi,
1993; Ragatz, 1997, Sobrero and Roberts, 2002).
Parties need to adapt to each other as they learn
more about each other’s processes and true require-
ments and capabilities over time (Dyer and Ouchi,
1993). Consequently, the supplier can provide better-
targeted suggestions, which allow for improvement of
design and performance of parts and entire products.
Supplier involvement may therefore also improve the
ability of the manufacturer to differentiate products in
the market and to derive a competitive advantage
(Gadde and Snehota, 2000; Rubenstein and Ettlie,
1979; Von Hippel, 1988).

A second long-term benefit is concerned with the
creation of permanent access to suppliers’ new tech-
nologies, which may be of strategic importance for
future product development activities (Bonaccorsi,
1997; Monczka et al., 1998; Wynstra, Van Weele,
and Weggeman, 2001). A third benefit suggested in
the literature is the alignment of technology strategies
with key suppliers through roadmaps and the like.
Handfield et al. (1999) and Monczka et al. (2000)
argued that to be able to exploit new market oppor-
tunities in the future, companies need to match future
product and technological needs with the technolog-
ical opportunities that become available in supplier
markets. Technology roadmaps provide the opportu-
nity to map broader technological trends but also
enable an efficient discussion about the timing and
direction of specific technological investments. Final-
ly, the transfer of specific solutions developed during
the collaboration to other projects can be seen as a
fourth long-term benefit (Sobrero and Roberts, 2001).

Processes

Two streams of research provide valuable insights
into the overall process of and preconditions for
managing supplier involvement. First, there is a group
of studies that argue that supplier involvement in
product development is more effective when close
and cooperative buyer—supplier relationships are
adopted as opposed to adversarial approaches (Bid-
ault, Despres, and Butler, 1998; Bruce et al., 1995;
Ellram, 1995; Mohr and Spekman, 1994; Sako, 1992).
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These studies provide insights into various success
factors for effective collaboration. These factors
include relationship characteristics such as high levels
of trust, management commitment, and certain
managerial practices such as information sharing
and risk and reward sharing.

A second group of studies have shed more light on
the role of the purchasing department in managing
supplier involvement and the conditions enabling
its effective involvement in product development
(Anklesaria and Burt, 1987; Atuahene-Gima, 1995;
Dowlatshahi, 1992). These conditions relate to the
organizational structure of the purchasing depart-
ment and the effective integration of buyers in
development teams.

These two groups of studies, however, do not
provide an integral perspective on managing supplier
involvement in terms of specific activities and
decision-making processes. For such a perspective,
process-based models provide a more suitable con-
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ceptual framework (Dowlatshahi, 1998; Evans and
Jukes, 2000; Takeishi, 2001). The following section
presents such a process-based model, which makes
an explicit distinction between strategic, long-term
activities on the one hand and more operational,
short-term, project-related activities on the other.

Conceptual Framework

Based on several series of exploratory case studies,
Wynstra, Weggeman, and Van Weele (2003) built an
activity-based framework that identified roughly 20
managerial activities (Figure 1). In individual cases,
these activities have been found to contribute to the
effective and efficient supplier involvement in product
development. In identifying this set of management
activities, they were each linked to one or more of
five basic underlying processes that represent effec-
tive managerial involvement of the customer: (1)

Areas Activities
Development | 1.  Determining which technologies to keep/develop in-house
Management and which ones to outsoutce to suppliers
g. llzormulat{ng pohc}es for the mvollvement of suPPl.lers /Long-term collaboration N\
. ormulating policies for purchasing related activities of results
internal departments . More efficient/effective
LOHg-term 4. Communicating policies and procedures internally and future collaboration
strategic externally e Access to suppliers’
Supplier 5. Monitoring supplier markets for technological developments technology
Processes  ypierface 6. Pre-selecting suppliers for product development collaboration e Technology roadmap
Management | 7. Motivating suppliers to build up/maintain specific knowledge alignment
or develop certain products O Transfer of solutions
8.  Exploiting the technological capabilities of suppliers developed to other
9 Evaluating suppliers. development. herformange \ IPRJIEEES /
Project Planning:
Management | 10. Determining specific Develop-or-Buy solutions
11.  Selecting suppliers for involvement in the development project
12.  Determining the extent ('workload") of supplier involvement
Short-term }23);6[”13;;.crmining the moment of supplier involvement
Operational 14. Co-ordinating development activities between suppliers and fehs(:ltt-sterm collaboration
manufacturer .
processes 15. Co-ordinating development activities between different first ° f Part technical
; X performance
ter supphers . Part cost
16. Co-ordinating development activities between first tier and e Part development cost
second tier suppliers e Part development
17.  Ordering and chasing prototypes lead-time
Product Extending activities:
Management | 18. Providing information on new products and technologies
being developed or already available in supplier markets
19. Suggesting alternative suppliers, products and technologies
that can result in a higher quality of the final product
Restrictive activities: j
20. Evaluating product designs in terms of part availability,
manufacturability, lead-time, quality, and costs
21. Promoting standardisation and simplification of designs and /
parts

Source: Adapted from Wynstra Weggeman, and Van Weele, 2003, p. 80).

Figure 1. Activities for Managing Supplier Involvement in Product Development
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prioritizing; (2) mobilizing; (3) coordinating; timing;
and (5) informing (Wynstra, Weggeman, and Van
Weele, 2003). In line with the present study’s argu-
ment, the framework distinguishes four management
areas: (1) development management and (2) supplier
interface management, which comprise strategic,
long-term activities; and (3) project management
and (4) product management, which entail project-
related, short-term activities.

Development management focuses on establishing
the general policies and guidelines for supplier involve-
ment in product development and the technological
areas in which to collaborate. Supplier interface man-
agement focuses on the continuous efforts to build a
network of suppliers that can contribute to product
development processes. Project management is pri-
marily concerned with planning and implementing the
involvement of suppliers in specific development pro-
jects, and product management focuses on defining
the actual product specifications within a development
project. The four management areas and activities
can be regarded as sets of managerial processes that
allow companies to identify, coordinate, improve, and
transform configurations of internal and external
resources and capabilities.

The main reason for adopting this particular model
as a conceptual framework is that, compared with
other models, it provides a more comprehensive over-
view of the managerial areas and activities involved,
while firmly grounded in existing theories (i.e., the in-
teraction approach and resource dependency theory).

This article subjects the framework to further em-
pirical validation through an in-depth, multiple-case
study. Given the richness of the conceptual framework,
theory refinement (theory testing and extension)
through a qualitative explanatory study is a useful
step before conducting any pure theory testing of fully
developed hypotheses such as commonly undertaken
through a quantitative research design.

Research Design and Method

The empirical research is based on a four-year, inten-
sive research project at one single firm. Océ is a Dutch
manufacturer and provider of a wide range of prod-
ucts and services that enable customers to manage
their documents efficiently and effectively by offering
innovative print and document management products
and services. It mainly targets professional environ-
ments such as departmental and central reprographic
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document processing, electronic data processing (e.g.,
printing salary slips, telephone bills) engineering
(printers for computer-aided design [CAD] and
architectural drawings), print shops, and publishing
environments (e.g., books, billboard posters).

Océ strongly focuses on innovation, investing
around 6% of its annual turnover in research and
development (R&D), and has been following a niche
strategy using unique technologies developed in-
house. The firm is strongly dependent on suppliers
for the production of parts and assemblies, reflected in
a purchasing-to-sales ratio of more than 70%.
Although in general, Océ products are in the mature
phase of the product life cycle, product and service
development are becoming increasingly important
and knowledge intensive due to the rapid digiti-
zation of printers, copiers, and communication tech-
nologies. These characteristics make this company
and industry a particularly interesting and dynamic
context for this study.

Overall Design

The research has been executed as a longitudinal,
embedded multiple-case study. A longitudinal case
study provides a single setting with multiple observa-
tions over an extended period of time (Eisenhardt,
1989; Yin, 2003). This allows managerial actions to
be studied regarding supplier involvement in depth on
a retrospective as well as a real-time basis. Such a
research method matches the study’s goal of studying
a phenomenon with a dynamic and process nature
and in which unfolding events play an important role
in building explanations (Pettigrew, 1992).

During the period 1999-2003, research was carried
out at the company’s premises for two to three days
per week by the first author, allowing the researcher
to have access to the purchasing, manufacturing
and R&D departments. This enabled many events
and discussions to be observed in their natural setting,
instead of solely relying on prearranged interviews.
The researcher maintained a passive and unobtrusive
presence so as not to interfere with ongoing events
and activities. A steering committee was set up
consisting of company representatives, including the
vice presidents of purchasing, R&D engineering, and
manufacturing and logistics, and university represen-
tatives (including two of the authors). This committee
met every four to six months to discuss outcomes
of the studies and further areas of investigation.
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Case-Study Selection, Sample, and Unit of Analysis

Within the overall case study of Océ, eight embedded
case studies were conducted that involved collab-
orations between Océ and a single supplier on the
development of a specific part, component or module.
These collaborations serve as the study’s main unit of
analysis. All these collaborations—or subprojects—
were part of larger development projects, usually
encompassing the development of an entire printer
or copier (system). The primary study object, in line
with the study’s conceptual framework, has been the
management activities carried out during, in advance,
and after the collaboration between Océ and each
supplier and the more general, strategic activities
related to supplier involvement—hence the need to
study several organizational process levels and to use
an embedded case-study design.

The case studies were selected in close consultation
with managers from R&D, manufacturing, and
purchasing. Instead of random selection of cases,
theoretical sampling was used in the study’s selection
approach to facilitate theoretical generalization
(Hillebrand, Kok, and Biemans, 2001; Yin, 2003).
This sampling used two main criteria.

First, the cases varied in terms of the degree of
innovation of the development project in which the
cases were embedded (measured by newness of com-
ponents, configurations, and product/manufacturing
technologies). This sampling criterion was used be-
cause project degree of innovativeness has been found
to affect the need for specific activities to manage the
involvement of suppliers (McDermott and Handfield,
2000; Ragatz, Handfield, and Petersen, 2002). Second,
the collaborations themselves—or rather, the parts
involved—varied in terms of technical development
complexity. The variation in the degree of technical
development complexity was based on the number
of different product technologies and the degree to
which a part determines the technical specifications
and design of other parts (Wynstra and Ten Pierick,
2000). Please note, however, that the selected parts
do not include a low development complexity part;
usually, these parts require little supplier involvement
and thus largely fall outside the relevant spectrum of
development complexity.

A derivative aim in the case selection was to
create a representative sample of development pro-
jects going on at Océ. Of the eight collaborations
in total, three collaborations were part of two devel-
opment projects that served high-end engineering
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markets (business unit A). The remaining five collab-
orations took place in four development projects
that served a variety of high-end office and reproduc-
tion service markets (business unit B). The selected
parts covered the main technologies employed by
Océ: mechanics, electronics, mechatronics, and opto-
electronics. Although parts usually contain a combi-
nation of technologies, they often have a certain
core technology.

Given these theoretical sampling and representa-
tiveness criteria, eight case studies are considered
as an appropriate number, keeping also in mind
the study’s desire to examine both retrospective
and real-time cases. More cases would increase the
practical and research complexity; a lower number of
cases would reduce the variation on aforementioned
criteria. An overview of the characteristics of the
selected parts, projects, and business units is provided
in Table 1. Appendix A provides further information
on data collection and data analysis.

Case Analysis and Findings

The study’s analysis of the eight cases first reviews the
overall results of the collaborations (Table 2). Subse-
quently, the results are linked to the management
processes both at the operational and the strategic
level. This analysis uses the main (and highest possi-
ble) level of aggregation in the study’s framework.
The scores reported in Table 2, hence, represent the
average scores for the different groups of results and
activities from our conceptual framework (Figure 1).
Finally, a more detailed cross-case comparison is
presented, in which specific managerial activities and
results are highlighted. Appendix B provides details
on the cases.

Results

The first step in analyzing the cases is to assess the
short-term  collaboration results. Collaboration
performance is measured in terms of the degree of
attainment of four typical measures of project perfor-
mance—technical performance, material cost, devel-
opment time, and cost—and is based on the objective
(written) data regarding targets and actual perfor-
mance, whenever available. If objective data were
not available, judgments from key informants were
used. Three different types of informants within the
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company were asked to provide data on the different
performance indicators (Appendix A). These perfor-
mance measurements were complemented by similar
questions regarding the performance of the overall
development project to the R&D project leader and
were verified with project progress reports. (Further
details regarding measurement are provided in the
respective tables.)

First of all, it may be noted that in all cases, short-
term results are below target (scores<3). This is
largely due to the fact that the firm sets quite chal-
lenging project targets; actual results above target
are very seldom. Therefore, it is more useful to look
at the relative scores within this group of collabo-
rations. Clustering the cases into three groups in
terms of their short-term results, produces a top
group (OU2 and HPS), a middle group (OU1, PSA,
and MSU), and a bottom group (PCC, OU3, and
PRU) (Table 2). Clearly, there is variation in the
extent to which these collaborations meet their short-
term targets.

Reviewing the short-term results in more detail
(details on the scores for the four different measures
are available from the authors on request), the main
problems appear to exist in relation to material and
development costs; Océ appears to meet both targets
in only one-quarter of the collaborations. One can
also see that in this respect, none of the collaborations
performed much better than the initial targets, the
exception being the part cost performance of the
paper separation assembly (PSA). Océ succeeded in
meeting its technical performance targets in only half
of the collaborations. In just over one third of the
cases, the development time for parts did not result in
any time-to-market delays.

In addition to measuring the degree to which the
short-term development targets were met, a number
of long-term benefits were measured. The engineers
and buyers involved were asked to what extent they
perceived the collaboration did result—or would like-
ly result—in a number of long-term benefits. In some
cases, there had not yet been any follow-up collabo-
ration, and expected results were the only possible
frame of reference.

Interestingly, five out of eight collaborations score
better on long-term results than on short-term results.
Partly, this may be explained by the fact that in some
cases research participants may have, post-hoc,
rationalized the lack of short-term results by indicat-
ing more positive (expected) long-term results. Still,
the differences at least provide some indication that
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distinguishing and measuring both types of results
could be helpful for a better understanding of these
collaborations and an indication of how they are
effectively and efficiently managed. In that light, a
brief review of the different measures of long-term
results and their relative scores may be instructive.

First, a more efficient and effective future collabo-
ration is expected to occur in several collaborations
as a result of the learning experiences of the people
involved. Overall, this long-term benefit appears to be
mentioned most frequently by the Océ representatives
involved, as opposed to supplier representatives.
Based on the problems and discussions encountered
in the current collaborations, both buyers and
engineers feel they will be able to work together
on part design faster and more effectively next time.
Only in those collaborations with limited supplier
involvement, no such learning experiences were
observed (PSA).

In some collaborations, improved access to suppli-
er’s technology and knowledge was recorded, but
only to a limited extent. In the case of Optico, the
two initial projects increased the access to the suppli-
er’s technology, and in particular to its optics design
and production technology. However, Océ had to
develop most of the functional and design-related
knowledge internally. Therefore, Océ did not improve
its access to other capabilities as much as it would
have liked. In the PRU case, access was not improved
as much, as it depended on the experience of the
supplier’s senior engineer and the divestment of inter-
nal plastic molding production.

The alignment of technology roadmaps was
particularly important in the optics unit cases and
the PCC case. The collaborations regarding optics
units 1 and 3 did not immediately result in an
aligned roadmap. However, in the years following,
the growing production numbers (i.e. sales for the
supplier) slowly increased the motivation to share
somewhat more information with R&D. The dialogue
on future technological needs and Optico’s investment
planning grew more intensively in the years that
followed. In the PC-based controller case, it took
several years of collaboration before the exchange of
information regarding future planning improved. In
line with previous literature (Monczka et al., 2000)
these observations suggest that it takes a consider-
able time to achieve roadmap alignment, because it
is likely to require information sharing, which pre-
supposes a willingness to share and also an appropri-
ate channel by which to share and discuss.
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There are not many instances of the transfer of
solutions and concepts from one collaboration to
the other. Although the collaboration in the HPS
case resulted in a solution that could be used in other
projects, this had not yet occurred.

To summarize, a dominant pattern of time and
resource consuming collaborations can be observed in
which Océ encountered more technical and organiza-
tional problems than anticipated. One can also
observe the presence of potential long-term collabo-
ration benefits that could partly compensate for the
negative short-term results, but by their very nature
these benefits become only tangible over time.

Linking Results to Processes

Before going into a more detailed discussion of
specific issues and activities, it may be useful to first
analyze, on a general level, to what extent the cases
support this study’s basic model. Or, stated different-
ly, can consistent correlations be found between the
results and the execution of the management
processes for the different cases? For that purpose,
the cases are grouped both on the basis of their scores
on the results and on their management activities, and
the relations between these are investigated. Doing
that not for individual cases but for groups of cases
not only helps to communicate the analysis but, more
importantly, also makes the analysis more robust by
making it less vulnerable to incidental exceptions.

On the basis of the short-term collaboration
results, the cases have already been split into a top
group (OU2 and HPS), a middle group (OU1, PSA,
and MSU), and a bottom group (PCC, OU3, and
PRU) (Table 2). Making similar groups of cases on
the basis of their combined scores on project man-
agement and product management (i.e., short-term
management processes) results in an identical top
group (OU2 and HPS), but four cases have traded
places between the middle group (OUI1, OU3, and
PRU) and the bottom group (PCC, PSA, and MSU).
In other words, the PSA, OU3, PRU, and MSU do
not follow the study’s predicted pattern. This means
that by trying to explain the short-term results, one
does not find a truly consistent pattern just in relation
to the extent to which the different short-term man-
agement activities have been carried out.

If then the same grouping is done on the basis of
the scores on all the management activities, the groups
actually remain the same. Thus, taking into account
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the performance on development management and
supplier interface management activities do not seem
to contribute additional explanation of the patterns in
the short-term collaboration results.

However, if not only the short- but also the long-
term collaboration results are taken into account,
the top group still remains identical (OU2 and
HPS), but the middle group (OU1, OU3, and MSU)
and the bottom group (PCC, PSA, and PRU) become
more consistent with the (short-term plus long-term)
activity-based clustering. In fact, now, only the PRU
and MSU cases do not follow the predicted patterns.
PRU performs worse than one would predict on
the basis of the management activities carried out,
whereas MSU performs better than predicted.

Thus, these alternative analyses demonstrate that
the combination of short-term, operational processes
and long-term, strategic management processes is the
best predictor of combined short-term and long-term
results of involving suppliers in NPD projects.

Issues and Problems

A review of the most significant issues and problems
encountered during the collaborations can reveal the
managerial activities that are most problematic. Table
3 presents a list of these issues and problems, which
have been distilled from the case studies.

The case that clearly encountered the fewest issues
is the HPS case, and this results in meeting nearly all
of its short-term collaboration targets. In contrast, the
highest number of technical, commercial, and project
management related problems occurred in the MSU,
PCC, OUI1, OU3, and PRU cases. Note, however,
that Table 3 just refers to the occurrence of a problem,
and not to its severity or impact. Although PCC
is indeed a low performer, consistent with the study’s
model, MSU performs better than predicted, also
given the large number of problems. Moreover, PSA
is a low performer—consistent with the study’s
model—but has experienced just a limited number
of problems. Hence, judging an individual collabora-
tion only by the number of problems is not advisable,
but the overall frequency of specific problems across
projects may provide some indication to more generic
weaknesses in the firm’s management of collabora-
tions with suppliers in NPD.

When looking at the most frequently occurring
issues one can observe that the occurrence of unex-
pected technical problems is one of the top-ranking
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Table 3. Issues and Problems during Collaboration

F.E.A. VAN ECHTELT ET AL.

Number
Problems and Issues OUl OuU2 PCC PSA OU3 HPS PRU MSU of Cases
1. Unexpected technical problems prototypes during I v I I I I I 7
development
2. Doubts/discussion regarding supplier’s assembly, test, and v v v I I I v 7
production capabilities after collaboration started
3. Doubts/discussion regarding design capabilities of I vV I I 17 5
suppliers after collaboration started
4. Transfer of design and or engineering tasks back to Océ I 4 I I I 5
5. Doubts on correct supplier choice or lack of full internal v v Id Id v 5
commitment
6. Lengthy in-project discussions on contract price elements v v Id Id v 5
7. Complex communication interface with supplier I v I I I 5
organization
8. Transfer of assembly and testing tasks back to Océ I v 17 I 4
9. Hidden specifications (specs do not match functional v v Id Id 4
behavior)
10. Oc¢ prescribing second-tier suppliers v Id Id I 4
11. Unexpected or undesirable divestment, acquisition, v 17 3
merger activities
12. Changing first-tier suppliers during project v 17 17 3
13. Part availability, supply risks, and safety stock policy v v 3
14. Océ not able to limit changes in team composition 17 I 17 3
15. Language and cultural differences v v Id 3
16. Access to supplier’s product and technology roadmap 7 17 I 3
17. Lack of future projects or continuation at risk I v 2
18. Supplier not able to keep the same people on project team 17 17 2
19. Discussion on incompatible CAD or data management Id v 2
systems
20. Océ rejecting second-tier supplier choices by first-tier v 1
supplier
21. In project discussions on surpassing budgeted hours and v 1
timely communication thereof
22. Unclear restrictive specification format I 1
23. Timely access to critical design info I 1
24. Discussion on warranty costs I 1
Total number of problems 13 7 14 6 12 1 11 16

issues. These problems are related to a mixture
of quality aspects such as functional performance,
durability, and conformance of delivered parts to
the specifications.

Second, in more than half of the cases, discussions
took place regarding the feasibility of assembly
and design responsibilities assigned to the suppliers.
During the process, often doubts arose even regarding
the initial supplier selection. In some of these cases,
these doubts resulted in a reduction in the extent of
design outsourcing and in the level of assembly
outsourcing. Sometimes, Océ decided, or was forced,
to change suppliers during the project. In five cases,
the part cost targets and development cost budgets
required lengthy discussions late into the project.
Océ was also confronted with high risks regarding
part availability and obsolete components. Short
component life cycles endangered the achievement

of production targets but also necessitated an
increased effort in validating the new components in
the Océ-specific machine environment. The sharing of
technology roadmaps and the access to critical design
info were particularly important (but somewhat
unique) issues in the PCC case.

These issues raise questions as to how Océ selects
its suppliers and plans their involvement in different
projects. Furthermore, what does Océ do to create
internal commitment and foster long-term relation-
ships when it sets out a strategy for increasing supplier
involvement? How does it detect and mitigate the
risks associated with developing parts with suppliers?
In the next section, a detailed analysis of the mana-
gerial activities in the four areas across different
cases should reveal which processes are most critical
to capture the short and long-term benefits from
supplier involvement.
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Management Activities

This article further examines the issues previously
identified in terms of their connection with the vari-
ous managerial activities in the four areas: the two
short-term management areas project management
(PJM) and product management (PDM) and the
two long-term, strategic management areas of devel-
opment management (DM) and supplier interface
management (SIM). This section starts by analyzing
the short-term activities, after which it extends the
analysis to how these operational activities are em-
bedded in and supported by the activities in the DM
and SIM areas. Rather than investigating all cases,
the analysis focuses on two extreme, exemplary cases:
the HPS case as high performer and the PCC case as
low performer.

The success in the HPS case can be partially traced
back to the combination of well-executed project and
product management activities (Table 4). In the PCC
collaboration and in most of the other cases, Océ has
been insufficiently able to anticipate and efficiently
address the technical and organizational risks associ-
ated with particular supplier choices and workloads
outsourced.

One can observe that the project management activ-
ities were executed in significantly different ways in
the high-performing HPS case compared with the
PCC case. The HPS collaboration is characterized
by fast decision making associated with the first four
planning activities in the project management activi-
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ties (Figure 1). Moreover, these activities exhibited a
high degree and timely moment of cross-functional
involvement of key actors from R&D, purchasing,
and manufacturing. The clear demarcation of the
heater power supply as a technology/function area
and the presence of potential competent suppliers
were particularly helpful in a speedy and effective
start of the development. All departments agreed to
the final supplier choice, and its expected contribution
was not subject to much discussion. The discussion
focused on solving a potential European norm prob-
lem. The two different moments of involvement were
also well timed and allowed the overall project to per-
form the machine tests with the prototypes delivered
on time. The development activities with Cerel were
coordinated efficiently, using a simple and effective
communication interface. Although technical issues
had to be addressed, they did not differ from the usual
iterations that are necessary to realize a power supply.
These decisions and activities largely ensured a smooth
collaboration with Cerel in the gamma project.

The choice for a standard PC as a controller was
initially driven by R&D and marketing. The selection
of the first PC supplier was nontransparent, involving
multiple senior managers and project members across
R&D and marketing but little purchasing and pro-
duction involvement. There was a more substantial
contribution from the purchasing team when a second
supplier had to be chosen. However, only a limited
supplier assessment took place, underestimating
the need to guide the integration of the R&D and

Table 4. Execution of Short-Term Operational Activities: PCC and HPS Projects”

PC-Based Heater Power
Controller (PCC) Supply (HPS)
PJM 1: Determining specific develop-or-buy solutions 1(8) 3
PJM 2: Selecting suppliers for involvement in the development project 1(5,13) 3
PJM 3: Determining the extent (“‘workload”) of supplier involvement 2 (2,8) 3
PJM 4: Determining the moment of supplier involvement 1(13) 3
PJM 5: Coordinating development activities between suppliers and manufacturer 1(1,7) 2
PJM 6: Coordinating development activities between different first-tier suppliers 2 2
PJM 7: Coordinating development activities between first- and second-tier suppliers 1 1
PJM 8: Ordering and chasing prototypes 1 2
PDM 1: Providing information on new products and technologies being developed or 2(9) 3
already available in supplier markets
PDM 2: Suggesting alternative suppliers, products, and technologies that can result in 1 (10) 3
a higher quality of the final product
PDM 3: Evaluating product designs in terms of part availability manufacturability, 1(1,6,14, 22) 2(1)
lead time, quality, and costs
PDM 4: Promoting standardization and simplification of designs and parts 1(9,21) 2

%1, not at all/to a very limited extent; 3, to a large extent. Numbers in parentheses refer to the list of issues in Table 3. Each activity was assessed in
terms of the extent to which it was carried out in that particular project. These judgments by the researcher were then discussed together with the key
actors involved and adjusted where necessary. See Appendix A for more details on data collection and analysis.
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production project teams and the strategic structuring
of the relationship. Although a standard product was
initially chosen defining the extent of the involvement
clearly, the modus operandi changed as soon as
Océ had specific requirements on the PC configura-
tion. R&D and purchasing and production got
involved in coordinating development and testing of
prototypes activities between first- and second-tier
suppliers. Compared with the HPS case, the PCC
case had to deal with the fact that the R&D-led
prototype cycles were not synchronized with the
product and component life cycles of PCC and
its second-tier suppliers. As many different actors
on both sides were involved to discuss the controller
validation and assembly problems, the coordination
of supplier development and production start-up
activities became more time consuming than every-
one had expected.

In general, Océ appears to carry out its product
management activities in a well-organized fashion.
However, it is not always able to meet technical per-
formance and cost price objectives on time, let alone
in an efficient way. For example, in the HPS case
Oce’s project team did provide information on new
and alternative products, technologies, and suppliers,
which helped to solve the technical problem on time,
whereas in the PC-based controller case this infor-
mation was not always immediately available and
required substantial in-project search effort. The eval-
uation of the part design appears to be a core project
execution activity, which points to a significant
number of risks that needed to be addressed. The
analysis suggests that these risks were largely antici-
pated in the HPS case but not in the PCC case.
Consequently, Océ was forced to put more internal
effort into the development of the parts than expected.
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Finally, instead of sticking to standard and off-the-
shelf parts, Océ appears to prefer customer-specific
designs and specifications, either selecting them from
the start or moving toward them during the collabo-
ration. The lack of a continued focus on simplification
and standardization has therefore partially contributed
to a slipping cost price and increased the coordination
costs during and after the projects. Later, Oce did step
up efforts to tackle the operational (project) problems
it was facing, with a dedicated purchasing account
manager and, subsequently, different operational
R&D and production/logistics improvement teams.

Additional explanations for the difficulties in achiev-
ing effective and efficient supplier involvement at Océ
can be found in the extent and way the firm managed
supplier involvement through execution of development
and supplier interface management activities (Table 5).

In the area of development management, Océ has
been attempting to develop a simple policy regarding
the in- and outsourcing of technologies (DM1). In the
early nineties a brief core policy message emerged
stating, “Océ buys, unless . . ..” This statement under-
lines the company’s general outsourcing trend over
the past two decades across all business units. Océ de-
cided to keep the development of its proprietary color
technology and production activities of key com-
ponents in-house because of their strategic impor-
tance. During the nineties, the electronics engineering
group developed a policy for increased outsourcing
of development and engineering tasks for parts
such as power supplies technologies. The policy was
well known among the people involved and reduced the
number of develop-or-buy options to consider, thereby
speeding up decision making in the power supply case.

However, it is fair to state that the policy regarding
the in- or outsourcing of development, engineering,

Table 5. Execution of Long-Term Strategic Activities: PCC and HPS Projects”

Activities

PC-Based
Controller (PCC)

Heater Power
Supply (HPS)

DM 1: Determining technology in- or outsourcing policy

DM 2: Formulating policies for the involvement of suppliers in product development
DM 3: Formulating policies for supplier involvement-related activities of internal departments
DM 4: Communicating policies and procedures internally and externally

SIM 1: Monitoring supplier markets for technological developments

SIM 2: Pre-selecting suppliers

SIM 3: Motivating suppliers

SIM 4: Exploiting suppliers’ technical capabilities

SIM 5: Evaluating suppliers’ development performance

—_ 0 = —
— NN W

—_— N — —
— N W W W

%1, not at all/to a very limited extent; 3, to a large extent. Each activity was assessed in terms of the extent to which it was carried out in that
particular business unit. These judgments by the researcher were then discussed together with the key actors involved and adjusted where necessary.

See Appendix A for more details on data collection and analysis.
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production, and assembly activities was certainly not
predetermined at a great level of detail for all tech-
nologies and activities. As the PCC case shows there
was still plenty of discretion to divert from a desig-
nated course.

Looking at Oce’s degree of active formulation and
communication of guidelines for supplier involvement
and for IPDS-related activities of internal depart-
ments (DM 2-4), it is observed that the guidelines
appear to be insufficiently available and communicat-
ed—with new suppliers in particular. In the PCC case,
the supplier indicated that Océ’s organization and its
procedures were not very transparent. This resulted
in extra effort and misunderstandings and thus pro-
longed the adaptation time of the Océ and suppliers’
organizations. Oc¢ appears to be a particularly project
driven organization with respect to product develop-
ment. Furthermore, the collaboration with suppliers
was particularly hindered by the existence of a diverse
set of terms in the various departments, with widely
varying implicit assumptions and expectations about
the role of suppliers in product development. All this
suggests that insufficient acknowledgement and atten-
tion was paid to the learning and adaptation time
needed by the supplier and by Oc¢ itself.

The study did reveal that guidelines for internal
decision making are more advanced than those for
collaborations with suppliers. For example, a descrip-
tion of the supplier selection procedure was present
in the purchasing department, and a portfolio instru-
ment was used in project teams to identify and assess
risks of buy parts. In the HPS case the buyer and head
designer of Océ had a good collaboration routine
when it came to selecting suppliers. However, it
was discovered that in the actual pattern of decision
making in the cases with new and more complex parts
Oc¢ deviated from this routine. Supplier selection and
determining the extent of supplier involvement were
not transparent suggesting that the current guidelines
were apparently inadequate and or simply ignored
(PCC case).

Examining the pattern of supplier interface man-
agement activities reveals that in the HPS case Océ
was more proactively and persistently engaged in the
various activities to build up a capable supplier base.
However, in the PCC case there appeared to be a
lack of a clear and comprehensive approach to
prequalifying suppliers for involvement in product
development. As such varying support from these
activities was encountered in the project management
and product management areas. In particular, the
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provision of information and suggestions of alter-
native suppliers and technologies and the supplier
selection activities have required significant in-project
effort. Only the HPS case could benefit from access to
three prequalified suppliers.

Preselection of suppliers was attempted by intro-
ducing an approved supplier list, although there was
no clear definition of the required engineering and
innovative capabilities of suppliers. This list did not
appear fully attuned to the supplier categorizat-
ion and supplier list that were initially developed
within R&D.

The case studies also suggest that Océ considers
motivating suppliers to be important but coordinates
this in an ad hoc and unstructured way. In the HPS
case it was clear that by consistently defining the
projects and the design space in which the supplier
could add value, the supplier could be called on when
faced with a particular norm problem. In the PCC
case, Océ represented a pioneering learning environ-
ment for Chain-PC, and this offered in principle some
flexibility in deviating from the supplier’s usual
standardized way of meeting customer’s demands.
However, its motivational tactics were relatively ad
hoc, and specific investments or specific information
sharing by the PC supplier was not easily realized.

Furthermore, Océ did not create the conditions to
fully benefit from existing supplier products and designs
in time. In other words, Océ resorted to adaptations
of supplier-generated specifications or configurations.
This undermined the speed and resource advantages
that should be realized in developing the part but also in
logistics management, manufacturing, and servicing for
these parts.

Finally, evaluation of supplier performance tends
to remain a one-off initiative, despite some attempts
in the cases examined. Even in the PCC case, where
at the end of the project various strategic and
operational task forces were created, the information
and experiences do not appear to be stored, trans-
ferred, or followed up in a structured fashion. The
limited activity regarding in and postproject evalua-
tion with suppliers seem to have fostered only to some
degree organizational learning and improvement
of subsequent collaboration episodes (e.g., for some
individuals involved).

It can therefore be concluded that the lack of em-
bedded routines for the various supplier interface
management activities in the PCC case, in contrast
to the HPS case, has hindered a faster decision-
making and effective execution of the collaboration.
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The next section further reflects on the extent the
analytical framework has effectively conceptualized
and explained the management of supplier involve-
ment in product development.

Discussion
Reflections on the Analytical Framework

The findings in the Océ cases demonstrate that the ini-
tial planning activities in the project management area
are critical in successfully anticipating and dealing with
possible risks and can prevent unexpected higher de-
velopment costs and time. The process of selecting the
supplier and determining their extent of involvement
are critical in anticipating and addressing the technical
and organizational risks associated with particular
choices about suppliers and workload outsourcing.

Product management activities are crucial in
making the right trade-offs and integrating standard
supplier technologies in a specific project. They visibly
affect the achievement of technical performance tar-
gets and the control over the cost price. Timely con-
sideration of alternative solutions and an integrated
evaluation of product design, involving the relevant
representatives early on in the project, were important
in all of the case studies. Product management activ-
ities can also result in higher development costs and
time. An incorrect evaluation of a design with respect
to issues such as costs, quality, and part availability
increases the search for alternative suppliers and
increases coordination costs. Failing to create the
conditions for implementing the intended standard-
ization of parts, or designing complex parts, increases
the costs of coordination during development and
increases the field service costs afterward.

The analysis of the critical development manage-
ment and supplier interface management activities
reveals that a coherent and combined policy guide-
line with regard to supplier base development was
effective for one specific technology category (i.e., the
heater power supply category). The efforts invested
in developing a clear in- and outsourcing policy for
technology and product development activities and in
preselecting and motivating suppliers gave the buyer
and engineer a head start in involving the right sup-
plier quickly and effectively. Hence, development
management and supplier interface management,
implemented as permanent activities, can indeed
contribute to improved collaboration results.
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Looking at the influence of the managerial activi-
ties on capturing the long-term collaboration benefits,
the study finds that active execution of development
management helps to achieve these benefits in
two ways. First, it provides a long-term view on the
desired internal and external capabilities that need to
be built up, allowing a particular specialization to be
developed. It takes away extensive in-project discus-
sions regarding which develop-or-buy solutions to
choose. This subsequently allows the customer and
supplier to gain experience in the context of a clear
division of tasks. Second, it directs attention toward
the type of efforts needed in the supplier interface
management area to align technology roadmaps. This
benefit may only be significant for specific collabora-
tions concerning technologies and parts with a high
strategic impact (critical product differentiator or
high cost impact).

This study also contends that supplier interface
management activities allow potential learning ex-
periences to be transferred to future collaboration
episodes, thus contributing to a better match in the
capabilities of the customer and supplier. Although
Océ did indicate that it has learned from its experi-
ences in several cases, and other long-term results
have been partially achieved, these benefits were not
captured easily. Pressures to achieve short-term suc-
cess and the failure to make these visible create an
atmosphere in which the value of longer-term benefits
is hardly considered. Follow-up collaborations may
be affected by negative experiences in the current
collaboration. Suppliers sense an internally divided
view and a strong project driven culture, which affects
their willingness to collaborate and also their trust.
The absence of a clear long-term relationship man-
agement structure for key suppliers to effectively set
out the long-term path of collaboration and to learn
from current experiences hinders effective transfer to
follow-up collaborations.

The case studies reveal the clear difficulties associ-
ated with the process of altering the resource base.
Improving existing resource configurations close to
the status quo is relatively easy. However, increased
supplier involvement requires unlearning and adjust-
ment in behavior to be able to integrate and reap the
rents from new resource configurations. Short-term
project driven management, an incoherent vision on
what to outsource, and a lacking framework for
defining the supplier’s contributions to strive for and
the subsequent limited preparation provide a breeding
ground for recurrent operational problems.
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Adaptations to the Framework

Based on the case studies, this article proposes a
number of adaptations to the original framework;
the first focuses on the distinction of different
management areas, and the second is related to the
individual management activities within these areas.

Applying the framework to the case studies at Océ
demonstrates that development (DM) and supplier in-
terface management (SIM) activities on the one hand
and the project management (PJM) and product man-
agement (PDM) activities on the other hand take place
in two quite different management arenas: the first two
in a more strategic, long-term-oriented setting and the
latter two in a more operational, project-related, short-
term setting. Although the case studies clearly demon-
strate the links between these two management arenas
and the detrimental impact of just performing mana-
gerial activities in one of these two arenas, it has be-
come quite apparent that Océ has not yet fully achieved
the desirable coherence between the two.

These findings also demonstrate that it may not be
fully necessary or appropriate to distinguish among
four management areas. In terms of the extent and the
way they are carried out, the activities in the develop-
ment management and supplier interface management
areas were found to be much stronger related than
previously argued (Wynstra, Van Weele, and Axelsson,
1999; Wynstra, Weggeman, and Van Weele, 2003).
This article argues that by merging the two areas, the
model better reflects the strong connection between
policy and guideline development and the creation of
access to individual supplier resources and capabilities
relevant for current and future projects.

As can be seen in Table 2, the level at which the
processes in development and supplier interface man-
agement are executed tends to be strongly correlated
for each of the eight projects. Development and
supplier interface management can be viewed as one
shared strategic management arena because of their
similar long-term orientation and support functions in
the management of supplier involvement in projects.
The activities in both areas ensure that a learning—
and partially a transformation—role can be fulfilled.
The activities result in improved use of existing and in
new configurations of internal and external resources,
which better match with changing market conditions
and technologies.

Furthermore, the original framework distinguished
between project and product management because the
former contained activities with an organization and
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process character, whereas the latter encompassed
activities that directly contributed to the improvement
of the part design. The case studies suggest, however,
that they are very strongly interrelated. The project is
the vehicle and context in which various tasks are
carried out and decisions are made affecting and
related to the involvement of different suppliers.
Content and process often go hand in hand and
follow in practice a particular (iterative) sequence
of activities because of the interdependence between
project and product management activities. Hence,
this article proposes to combine these two areas into
one management arena: operational management.

As for the individual management activities, a
number of the descriptions in the original analytical
framework regard tightly related activities, such as
formulating external or internal policies for supplier
involvement. The study’s first adaptation is to com-
bine a few activities and to consider such a composite
activity category as a managerial process. The man-
agerial processes are considered as basic categories of
strategic and operational tasks decided on before,
during, or at the end of a development project. The
proposed adaptation allows the relevant decisions and
behavior related to managing supplier involvement
to be better studied. It simplifies the framework by
reducing the number of activities and at the same time
provides more detail about the underlying activities.
Figure 2 illustrates the proposed redefinition of the
management areas.

The strategic management arena now contains
seven processes in contrast to the nine activities in
the original development management and supplier
interface management areas. These seven processes
are considered in a cycle, which reflects the planning,
execution, and evaluative stages in developing
policies and the desired supplier base. Although the
processes are, in reality, considered to be executed
in an iterative and interactive way, the sequence in
the strategic management processes serves as a refer-
ence for understanding their interrelations (Figure 2).

Whereas the strategic management processes share
their long-term and support focus before and across
different projects, the operational management
processes are the engine to effectively set up and man-
age different collaborations within a development
project. Nine redefined managerial processes are
proposed, as opposed to the twelve activities grouped
in the former project and product management areas.
Moreover, a particular order is introduced in these
processes to reflect the general planning, execution,
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and evaluation stages in NPD projects. Again, how-  revealed that the results of supplier—manufacturer
ever, note that activities normally are iteratively and  collaborations and the associated issues and problems
interactively executed and that this specific sequential ~ could best be explained by the patterns in the extent to
representation is based on observations that do not  which Océ managed supplier involvement in the short
exclude the possibility of individual deviations. and the long term. The research found that the initial

Conclusions and Implications

framework was helpful in understanding why certain
collaborations were not effectively managed yet
concluded that the analytical distinction between the
different management areas did not sufficiently reflect

This study has addressed the question what it takes to ~ empirical reality.

effectively and efficiently manage supplier involvement This led to the reconceptualization and further de-
and, in doing so, examined processes related to both  tailing of the framework. Instead of four managerial
short-term, operational decision-making and execu-  areas, this study proposes to distinguish between
tion and long-term, strategic management activities.  the strategic management arena and the operational

The analysis of the eight cases of supplier involvement =~ management arena. The strategic management arena
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contains processes that together provide long-term,
strategic direction and operational support for project
teams adopting supplier involvement. These processes
also contribute to building up a willing and capable
supplier base to meet the current and changing future
technology and capability needs. The operational
management arena contains processes that are aimed
at planning, managing, and evaluating the actual
collaborations in a specific development project.

The success of involving suppliers in product
development as a strategy depends on the firm’s ability
to capture both short-term and long-term benefits. If
companies spend most of their time on operational
management in development projects, they will fail to
use the leverage effect of planning and preparing such
involvement through strategic management activities.
Also, they will not be sufficiently positioned to
capture possible long-term technology and learning
benefits that may spin off from individual projects.
Long-term collaboration benefits can only be captured
if a company can build long-term relationships with
key suppliers, where it builds learning routines and
ensures that the capability sets of both parties are still
aligned and are still useful for new joint projects.

To obtain such benefits, companies need a set of
strategic decision-making processes that help to create
this alignment. Having established explicit and exten-
sive strategies, a company obviously still needs a set
of operational management processes to identify the
right partners and the appropriate level of supplier
involvement for the various suppliers in a specific
project, using the support from the strategic directions
and guidelines. The two arenas are distinct yet strong-
ly interrelated, as the interplay between short-term
project interests and long-term strategic interests are
managed in these arenas.

Limitations and Recommendations for Future
Research

To conclude, this article acknowledges a number of
limitations of this study. First, the study did not
analyze who (i.e., which department) most effectively
executes the various activities or processes. The
specific skills of and the interaction between key
representatives in the functional and project organi-
zation of the company need to be further examined.
Second, the study did not discuss the preconditions
required to execute the different processes (Wasti and
Liker, 1997). Such enabling conditions could be
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analyzed at least at two different levels in the organi-
zation: the strategic, organizational level and the
operational, project level (Wynstra, Axelsson, and
Van Weele, 2000).

Third, one can argue that an explicit contingency
view on managing supplier involvement is required,
given the differences in the internal and external
environment of both the customer’s or business unit
organization and the specific project and parts/
collaborations within a project. Analysis of contin-
gency or driving factors at business unit, project, and
collaboration level could help further determine
whether specific processes need to be more actively
executed to effectively deal with sources of complexity,
risk, or uncertainty (Eisenhardt and Tabrizi, 1995;
Ragatz, Handfield, and Petersen, 2002).

Finally, research efforts may investigate appropriate
informal and formal mechanisms to enable effective
learning across different departments and with sup-
pliers in the context of higher supplier involvement
in product development. Informal socializing mecha-
nisms and colocation of supplier engineers (residential
engineering) are frequently mentioned as means to
improve supplier involvement success (Lamming,
1993; Lewis, Slack, and Twigg, 2001; Monczka
et al., 2000). The question remains, however, whether
these mechanisms are also effective in improving
processes across departments and suppliers.

This article aims to present a useful starting point
for future research along these lines in the form of a
coherent conceptual framework of processes and
short- and long-term objectives of supplier involve-
ment. The processes from this study’s framework,
when properly executed, together form an important
element in a company’s ability to leverage external
suppliers’ resources in product development.
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Appendix A. Data Collection

Semistructured interviews were held for each case study, with representatives from multiple functional areas
involved in a specific development project and with managers from several departments in the company. In
addition, supplier representatives were also consulted to obtain partial verification of case data and to create a
better understanding of the problems encountered in the collaboration. Besides numerous informal conversa-
tions and observations, in total 183 formal interviews were held, with an average of 19 interviews per case study;
the remaining interviews dealt with issues not specific for a particular collaboration. The initial set of intervie-
wees was identified with the help of the steering committee. The need for additional interviews was determined
using a snowballing approach. The study’s largely retrospective cases are subject to the possible risk of inter-
viewees not remembering all of the relevant details, oversimplifications, and post-hoc attributions, which the
authors tried to balance by interviewing a substantial amount of people per case. The interviews lasted in general
for about 1.5 to 2 hours.

The basic interview questions were based on the elements of the initial conceptual framework, in terms of
results and activities. An attempt was made to develop an insight into who had been involved in which aspect of
the collaboration. These questions had an open character as to uncover the how, the who, and the when of the
management of collaborations. Collaboration performance was measured in terms of the degree of attainment of
four typical product development targets derived from literature—technical performance, material cost, devel-
opment time, and cost—and was based on objective, or written, data regarding targets and actual performance
whenever available. If objective data was not available, judgments from key informants were used. Three
different types of informants within the company were asked to provide data on the different performance
indicators. These performance measurements were complemented by similar questions regarding the perfor-
mance of the overall development project to the R&D project leader and verified with project progress reports.
Regarding long-term results, the engineers and buyers involved were asked to what extent they perceived the
collaboration had achieved or was expected to result in a number of long-term benefits. In the case of a lack so
far of follow-up collaborations, as was the situation in a number of cases, expected results were the only possible
frame of reference.

Since the questions related to the framework might fail to reveal other important events, open questions were
asked about the presence of particular events and problems in this particular collaboration. For the suppliers,
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the Océ interview guide was adapted in terms of how they had experienced the decision-making processes
and what they considered to have been the main issues and events. Most of the interviews were recorded,
and all were transcribed verbatim and sent back for verification by the interviewee, thereby improving the
validity of the case studies (Yin, 2003). A logbook that included field notes was also kept as a way to
follow different events that occurred in the Océ organization. These notes enriched the case data and were used
to verify some of the conclusions drawn in a particular case or to describe the contextual changes affecting that
particular case.

Information from multiple sources was compared and interpreted using the conceptual framework. Which
objective historical events and steps had taken place across all interviews were cross-checked by including other
data sources (e.g., internal project reports and minutes of meetings, attending different meetings involving
members from the R&D and purchasing department). The use of multiple information sources allowed the
information about the same phenomenon to be validated by comparing and where necessary discussing this
information with different representatives (Yin, 2003). Moreover, it provided extra contextual information,
which the involved persons might not have recalled independently. For the most extensive case studies (the
Optics Unit 1, 3 and Moving Stapler Unit cases), events were further verified and discussed in a workshop with
relevant managers and project members from R&D, purchasing, and manufacturing.

Ideally, real-time case studies are used to study processes (Pauwels, 2000; Pettigrew, 1979, 1992). Although all
collaborations took place between 1989 and 2003, only the two collaborations in the Delta project provided the
opportunity to completely watch the collaboration unfold in real-time. To build the real-time case studies,
periodic updates (approximately every three months) were held with the representatives involved regarding the
progress and the events driving the collaboration.

Still, the actual window during which observations were collected covered the last four years of the total
period of 14 years to which this study’s case studies relate. More importantly, 6 of the 8 projects have been partly
studied when they were ongoing. The time window of observation is therefore quite long, and although the
actual data collection period does not cover that entire window, it was found to be substantially long enough to
speak of a longitudinal study enabling the analysis of possible long-term effects. For example, events after the
collaboration also were followed with the supplier once the retrospective cases had finished (e.g. optics unit cases
and the PC-based controller cases). This was critical to understand possible changes in managing supplier
involvement and associated learning effects.

Altogether, these various steps allowed a reasonably reliable and valid identification and explanation of pat-
terns in the various collaborations to be developed.

Appendix B. Cases—Background Information

Optics unit I enables light projection, specifically the latent image of the original text or image, onto the organic
photo conductor using light-emitting diodes (LEDs). This part played a crucial role in bringing about the digital
transition and had high impact on the final print quality. Océ had neither a lot of experience regarding the digital
technology of Optics Unit 1 nor a collaboration history with the selected supplier. The collaboration was char-
acterized by a gradually reduced supplier design, engineering, and assembly responsibility as a result of disap-
pointing supplier prototypes and a mismatch in functional behavior and the technical specifications. Another
important risk to be managed was the assurance of supply continuity, especially during production ramp-up.
In the end the overall project was introduced successfully, and those optics units that worked offered a signifi-
cant quality improvement.

Development of optics unit 2 differs essentially from the first collaboration, as it involves an attempt to adapt
an existing supplier product and applying it to a more widely used printing process. Driven by time to market
and cost considerations, the project team chose not to develop a new optics unit in-house. The same supplier,
already supplying units for other Océ products, was chosen given the relative cost advantage over the other
potential supplier. The collaboration was also characterized by gradually reduced supplier development
responsibility although, during regular production, relatively few quality problems appeared.
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In the third case, a PC-based controller was developed, which controls the data traffic required for several el-
ements of the printer configuration. During the project, a switch was made from a dedicated controller
environment to a more standard PC-based controller architecture for various cost and functionality reasons.
The project team had to select a PC-supplier twice, after the first had financial problems. The second supplier was a
large PC manufacturer that indicated that Océ was a European pioneer customer, in the sense that they were not
used to sell PCs that become part of the customer’s end product. The supplier was surprised by the way and extent
Océ specified the PC and tried to make changes to standard specifications. During and immediately after production
start-up, specific logistics and quality problems were reported that disrupted the production process of Océ. Several
PC components became obsolete, necessitating continuous testing and validation efforts by the Océ R&D team. On
top of that, the supplier introduced a next-generation PC before Océ’s product was well introduced on the market,
yielding functional problems not only in this project but also in other projects. After market introduction, various
interorganizational teams were formed to address operational, product development, and relationship issues.

The fourth case, the paper separation assembly, consists of rubber rolls and is critical due to its substantial
interaction with the paper and the machine itself. Several functional separation problems occurred during ma-
chine tests relatively late in the engineering phase. R&D tackled this unforeseen problem by developing largely
in-house new rubber compounds for the upper roll, since Océ did not have access to any suppliers that had
functional design knowledge regarding separating paper. The selected supplier would only assemble the various
parts and provide feedback on manufacturability aspects. In the years after the market introduction, many rolls
had to be replaced, and Océ found itself in a captive buyer situation.

Optics unit 3 performs a similar function as in the first and second case. The difference was the resolution and
the length of the print head, now fitting better with the length of the products the supplier already manufactured.
Initially a form of function, black box development based on the existing supplier prototype was considered
feasible. Again, the Océ optics unit development team was surprised by the amount of redesign that was nec-
essary resulting in changes of the distribution of development tasks during the collaboration. Close to the
delayed market introduction, problems related to rejected optics units and to copy quality surfaced. Ultimately,
however, the copy quality of the beta copier was well received in the market.

The heater power supply (HPS) is an electronics component to control the power needed for a paper heating
function in the gamma printer. Oc¢ invited several key power supply suppliers to present a solution for a future
risk of noncompliance to the European harmonics and flickering norms. This occurred before the actual
development of the power supply in the gamma project. One of the suppliers, Cerel, proposed and was chosen
to develop a simple but innovative concept that solved the potential noncompliance problem.

The print receiving unit (PRU) is part of a larger finishing system. It consists of a tower of four dynamically
moving set of trays on which sets of prints are collected and offered to the user. The overall project was one of
the first trial projects for increased supplier involvement. For the second supplier, the type of module was new,
but the paper handling application was familiar. The collaboration was characterized by changing distribution
of development responsibilities between Océ and the supplier, and prolonged discussions regarding cost price
and assigning production responsibility.

Finally, the moving stapler unit (MSU) is a module part of a larger finishing system and staples paper with
high precision and speed, using two moving stapler heads. Also looking for larger supplier contributions
in development Océ chose to involve a new local supplier. The collaboration was characterized by gradually
reduced supplier contribution to development, an unstable team composition, differences in interpretations
of technical targets, and prolonged discussions regarding cost and production responsibility.




