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Abstract

Suppliers seem to play an important role in mangnganies’ innovation processes. This
paper presents a taxonomy of innovating througiplgens. The taxonomy is created by the
introduction of two central dimensions in relatiminnovating through suppliers. The first

dimension concerns the number of companies involued the innovation can involve a

single supplier or a networking supplier. The secahmension concerns the level of

cooperation between the customer and the suppkereither low or high. Thus, innovating

through suppliers can involve the single suppleraaooperating partner, the single supplier
as a problem-solver, the networking supplier a®@perating partner, and the networking
supplier as a problem-solver. The empirical makeonasists of Alfa, a producer of newsprint,

which conducts a number of innovations togethehts supplier, Bravo, an engineering

company.
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1 Introduction

Suppliers seem to play an important role in manspnganies’ innovation processes. This
phenomena has experienced growing recognition arbotigcompanies and academics (e.g.,
Womack et al., 1990; Clark and Fujimoto, 1991; Kdmand Liker, 1994; Dyer, 1996;
Lamming, 1996). In fact, a supplier's ability tontobute to a company’s innovations is
pointed out to represent one of its two basic r@@sdde and Hakansson, 2001; Sobrero and
Roberts, 2001), i.e., contributions to change angrovements, hereunder development of
new products and processes. The other one beingegffy, i.e., the more traditional
recognition of a supplier being able to producesémme product or component at a lower cost
than the company itself.

The advantages associated with innovating thraugipliers can be divided into two
groups. First, there is said to be advantagesh@ririnovation itself, the product or process
that is being developed. One frequently cited athga concerns reductions of the time-to-
market (Clark and Fujimoto, 1991; Ragatz et al.97)9 Another advantage concerns
reduction of the development costs (ibid.), e.grtain components, of the innovation can be
developed or tested at a lower cost by specialzgapliers. A third advantage concerns the
guality of the outcome of the innovation proce$® product or service that is developed
(ibid.). After all, involving more companies canespup for new ideas and improvements.
These advantages follow the traditional measureasng&, cost and performance, widely used
in the fields of product development managementmogect management (Morris and Pinto,
eds., 2004; Meredith and Mantel, 2006). Secondrethe said to be advantages for the
company that innovates through suppliers. This wfagrganizing the innovation can have a
positive impact on the company’s knowledge develepine.g., through joint learning
(Teece, 1992; Nonaka and Takeuchi, 1995). Anotlimarstage concerns the company’s
ability to focus on its competences and to obtaimgh level of specialization (Hamel and
Prahalad, 1994). In line with this, many compaesa lot of emphasis on the outsourcing of
activities in their innovation processes.

An increased attention towards specialization argystematic use of counterparts in
business activities has in the latter decades agdd the dominant, company-internal
perspective on innovation. This traditional perspec view innovation as something
associated with secrecy and protection in the streecompanies were reluctant to involve
external companies at all. This held particularyetwhen the innovations included products
that were built on new technology, patents, or nlewowledge. This perspective on
innovations manifested itself in the majority ofetiinnovation models made use of by
companies at that time, as tended to regard tlnisegs as a “company-internal challenge”,
e.g., departmental-stage models (Robertson, 19&renS 1984), or decision-stage models
(e.g., Cooper, 1993).

Thus, innovating through suppliers is a topic thateives considerable attention
within the field of business. Furthermore, sevenahors call for a variety with respect to the
organization of such innovations (e.g., Clark amgirkoto, 1991; Kamath and Liker, 1994).
Similar advice can be found in relation to use wpdiers in general (Gadde and Snehota,
2000; Dubois, 2003). Against this background, tlheppse of this paper is to present a
taxonomy of innovating through suppliers. Two cahtimensions are identified: the number
of suppliers involved as part of the innovation qass, and the level of cooperation
throughout the innovation process.

In general, an innovation can be regarded as daa,ipractice, or object that is
perceived as new by an individual or other uniadbption” (Rogers, 1995: 11). Others refer
to innovations as combining of resources in newsyay the combining of new resources
(e.g., Penrose, 1959). This paper focuses on pragiuavations, and more specifically on the
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development of new technical solutions that areiqot use by the customer. Innovations are
frequently referred to as “back-and-forth” procesttet vary greatly in their progress (Tidd et
al., 1997). However, three broad phases, or stagms, often be identified: initiation,
development and implementation (Utterback, 1994;ndfiald, Ragatz, Petersen and
Monczka, 1999). Initiation refers to the planningge: the beginning of the innovation
process. Development refers to the physical creatiothe product, or technical solution.
Implementation refers to the installation of thedurct, or technical solution: the end of the
innovation process. All three phases can includaprehensive testing, such as simulations,
testing of prototype and testing of the product mvbennected to other technical facilities.

The empirical part of this paper takes Alfa and\Br as a point of departure. Alfa is a
global producer of newsprint and magazine paped Bravo is a global engineering
company. In order to improve Alfa’s facilities, amber of innovations have been conducted
together with Bravo, sometimes also involving tipatties. The empirical part is followed by
analysis of the empirical material by making usetted taxonomy of innovating through
suppliers, discussions and managerial implications.

2 Innovating through Suppliers: A Taxonomy

There are several ways in which a company can emeothrough suppliers. In order to
elaborate on this issue, two central dimensions fapoint of departure. First, by focusing on
the number of companies involved, innovating thfosgppliers can either involve a single
supplier or a networking supplier. Innovating thghua single supplier means that the
innovation involves the customer company and tippkser. Innovating through a networking
supplier means that the innovation in additionht® supplier and the customer involves third
parties. These third parties can be directly coteteto the supplier, the customer, or both.
However, they can also be only indirectly connedtethe supplier or the customer. Second,
by focusing on the level of cooperation between dhstomer and the supplier, innovating
through suppliers can either involve a suppliec@sperating partner or supplier as problem-
solver. Innovating with the supplier as cooperatwagtner means that there is a high level of
cooperation between the two parties throughouirthevation. Correspondingly, innovating
with the supplier as problem-solver means thatethera low level of cooperation. In the
following, these two dimensions are combined, angata taxonomy consisting of four
different ways in which a buying company can inrtevrough suppliers. See figure 1.

Single Supplier as Cooperating Partner
Innovating through a single supplier as a coopegapartner represents a quite common
approach. In the field of supply management, mdendon has been paid to direct suppliers,
and furthermore how to deal with each suppliervitlially (Bailey et al., 1998; Nobeoka,
Dyer and Madhok, 2002: 718). Such a dyadic appréaatards suppliers can be said to be
characterized by being simple, direct, and clear-cu

Innovating through the supplier as a cooperatiaginer entails a high level of
cooperation between the two parties. This coopmratan take place during one or several of
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the phases of the innovation process, i.e., ilbmatdevelopment, and implementation. As
long as the level of cooperation is high in anyhwse three critical phases of the innovation
process, the supplier is here regarded as a cdeepartner. The cooperation in relation to
the innovation may concern design tasks, speadibicat development, engineering, or sub-
assembly, to mention some (e.g., Petroni and Ranc#002: 136). Clark and Fujimoto
(1991; in Petroni and Panciroli, 2002: 137) classifippliers in relation to innovations, and
introduce “black box part”, where the customer uleg standards of cost, performance and
basic features, whereas the supplier is respon$iblespecifications and engineering, and
“detailed controlled part”, where the customer disodles the specifications and the detailed
engineering, leaving process engineering and matwfag to the suppler. Both these
approaches entail innovating through the suppBea aooperative partner. One reason for this
high level of cooperation can be related to theouation itself. If both parties possess
knowledge that is needed in the innovation procass, this knowledge is of a tacit and
“sticky” nature, this may call for a high level oboperation (von Hippel, 1994; Sobrero and
Roberts, 2001: 497). This high level of cooperationparts of, or the whole innovation
process, implies the presence of a business netdtilp between the two parties. Such
business relationships are frequently held outrgmrtant tools that open up for cooperation
in the process of innovating through suppliers (Veoknet al., 1990; Wheelwright and Clark,
1992). Accordingly, different methods and techngjoe how to cooperate with suppliers on
product development exist. Early Supplier Involvamg€ESI) in product development
represent one technique that include co-desigriaes and joint concept development (e.qg.,
Clark and Fujimoto, 1991; Bidault et al., 1998)h@t in a more general way point out that
supplier involvement on product development maynsfsam simple consultations to full
responsibility for the development of a system @agHandfield and Petersen, 2002). Others
report that the cooperation with the supplier cahee be an integrated, systematic way of
working together, or based on a more ad hoc approglere contact is made as problems
occur (Lakemond, Berggren and van Weele, 2006: S&)eral authors pay attention to this
high level of cooperation with suppliers in relatito innovations as a phenomena that is
particularly common in Japan (e.g., Clark and Faofim 1991; Dyer, Cho and Chu, 1998: 58).

Furthermore, this interest in supplier relatiopshas an important tool for innovations
can be seen as part of an increasing interest pplisu relationships and business
relationships. In general, supplier relationshipséhreceived increased attention as a way to
connect with the suppliers and develop JIT-systel@an production, reduce costs and
uncertainties, and increase quality (Womack etl&90; Lamming, 1996; Sheth and Sharma,
1997: 91) This approach towards supplier relatigpgssimeans use of long-term rather than
short-term contracts, reduction of the number obpdiers and a trend away from the
traditional arm’s length way of dealing with sugps (e.g., Dyer, 1996). This represents a
shift from a transaction oriented to a relationstiignted approach (Sheth and Sharma, 1997:
91). In a similar vein, business relationships e@megyral have received considerable attention
(e.g., Arndt, 1979; Webster, 1992; Morgan and Hur@94). Business relationships are
pointed out to hold the potential to create longrtdenefits for companies, and are reported
to frequently outperform market solutions as well laerarchical solutions. Accordingly,
companies’ use of business relationships, hereustitategic alliances, is reported to be
increasing (Anderson, Hakansson and Johanson, 294ti et al., 2000).

Viewed in isolation, conducting a single innovatidhrough a supplier as a
cooperative partner may project as a quite resodeceanding process. However, although
innovating through the use of a cooperative pannay seem less efficient than approaching
a supplier in a more clear-cut way and encouragmy limited cooperation, the development
of a cooperative partner provides more opportunifce joint learning. Sobrero and Roberts
(2001) focus on this aspect in their article “Thade-Off Between Efficiency and Learning
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in Interorganizational Relationships for ProductvBlepment”. In a similar vein, other

authors point at an underlying dilemma of eitheniag at short-term or long-term benefits
when innovating with suppliers (Wynstra, van Weatel Weggemann, 2001; Sako, 2004;
Dunn and Young, 2004). This challenge holds sintiés with the quest for balancing

between exploration and exploitation in the semimnatk by March (1991). Developing a

business relationship is a time-consuming and resodemanding process, in particular in
the early phases. However, well-developed busimelsdionships can be highly valuable
resources that pay off for the companies that pesstgem (Anderson et al., 1994; Holm,
Erikson and Johanson, 1999). Therefore, a cergp@c when innovating through a supplier
as a cooperating partner is whether a previousnbssi relationship between the two
companies exists. If so, the parties have alreadgleninvestments related to knowing each
other, how to cooperate, joint learning, routiregs, In accordance with this, Dyer and Ouchi
(in Handfield, Ragatz, Petersen and Monczka, 19@®ort that an existing business
relationship strengthens the opportunities to cehdusuccessful innovation. If, however, no
previous business relationship between the pagtxésdt, it can be wise to consider whether
this way of organizing the innovation process caridiiowed by a further use of this business
relationship, e.g., conducting more innovationshwthe same supplier in order to harvest
from the investment made.

Single Supplier as Problem Solver

Innovating through a single supplier as a problemives may be the most traditional

approach. By making use of the supplier as a proldelver, the company approaches the
challenge of innovating with only a low level of ameration. This does not refrain the
company from conducting the initiation of the inatien itself, such as communicating its
needs and requirements to the supplier, or evereagmwith specifications. However, the

situation may also be that the supplier conductsh kibe initiation and the development

without cooperating with the customer. This mayretake place with no contact between the
customer and the supplier prior to the developnoénthe innovation, also referred to as
"supply proprietary part” by Clark and Fujimoto @8 in Petroni and Panciroli, 2002: 137).

Either way, the interface between the customertaadupplier for the innovation in hand is

less complex than the situation with the suppl®raacooperative partner. Contrasting the
integrated way of working together as well as therenad hoc one, which both fit into a

cooperative approach, this means that the suppdiees on a more independent role of
developing the innovation (Lakemond, Berggren aath Weele, 2006: 59). Innovating

through a supplier as a problem solver can be dirtkepopular concepts within the field of

business, such as specialization, outsourcing,ooe competence (Hamel and Prahalad,
1994).

Innovating through a supplier as a problem sobtgs forward certain requirements to
the product at hand. Von Hippel (1990; see alsarténl and Kristensen, 1998) introduces the
concept of "task partitioning”, a technique of [awhing the innovation process into a
number of tasks and subtasks. A similar concepas& interdependency. In order for the
supplier to act as a problem solver in relatioanannovation, the tasks must either be easily
partitioned in the sense that they can be diseibdtetween the customer and supplier and
still be handled with a low level of cooperation tloe tasks are all-importantly handed over to
the supplier, leaving no complex interfaces in bio&indaries between the two companies.
Sobrero and Roberts (2001) addresses this issukpaimt out that such challenges are
approached in the design scope.

Whereas innovating through a supplier as a cotipergartner necessitated the
development of a business relationship, innovatimgugh a supplier as a problem solver
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does not. Rather, this approach can bear the régecebwith discrete transactions, limited to
the exchange of a product for financial resoureeg.( Dwyer, Schurr, and Oh, 1987). This
type of exchange is characterized by a short tisregective, and limited or no exchange of
knowledge, or joint learning, a so-called arm’sg#napproach to suppliers, where reduction
of price is a main concern (e.g., xx). Accordinglylarge proportion of the literature on
supply focuses on techniques and methods on hawdiace prices on purchased products
(e.g., xx). However, innovating through a suppkesra problem solver can draw upon an
already existing business relationship, i.e., tlengany and the supplier have already
cooperated for a while. In this situation, makirge wf the supplier as a problem solver can
represent an efficient way to generate a new teahsolution for the customer. Furthermore,
even though innovating through a supplier as alprolsolver in itself involves a low level of
cooperation, this process may form a foundation thoge development of a business
relationship between the two parties. After althié parties experience this way of organizing
to be efficient, this may motivate repeated tratisas, even though the adaptations between
the parties are limited. However, as the level@dperation is low, the parties may also feel
that they are "returning to square one” every tthrey enter another innovation process.

By returning to the underlying dilemma of shomateversus long-term benefits, the
solution of approaching the supplier as a probleies is primarily associated with benefits
related to efficiency in a short-term perspective, this solution may require less resources
in the cooperation between the parties (e.g., $okaad Roberts, 2001). However, it may
also be that the parties have been able to roatihie way the supplier provides the customer
with innovative solutions, and still keeping a Itevel of cooperation. In this way, there may
be beneficial long-term effects from this way oj@nizing innovative activity.

Networking Supplier as Cooperating Partner

Innovating through a networking supplier as a coaieg partner brings a whole new set of
challenges, as third parties are now active througtlthe process. Whereas innovating
through a single supplier provided a process thalelimited to two companies, this picture
opens up when innovating through a networking sapjpls a cooperating partner. First, this
situation involves a high level of cooperation betw the customer and the supplier. In
addition, this situation involves third partieshet companies that the customer and supplier
interact with. Each of the relationships with theiger companies can either involve a low or
a high level of cooperation.

Although not as widely focused as the single apgnoto suppliers, a network
approach to innovating through suppliers is defigitgaining increased attention among
companies as well as in literature (e.g., Dyer,6199mming, 1996; Dyer and Nobeoka,
2000).

In the following, three main ways of innovatingdbgh a networking supplier as a
cooperating partner are identified. First, the $sigp@nd the customer can jointly cooperate
with one or several other companies as part ofithevation process. Dyer and Nobeoka
(2000) point at Toyota as an example of this, coapey closely with its suppliers, and
furthermore encouraging them to cooperate with edbbr and openly share knowledge in
the processes of improving and innovating. Furtloeenthe authors illustrate how Toyota
addresses challenges related to the free rideldggroland transfer of tacit knowledge among
the parties. This type of network, the authors poirt, becomes “highly interconnected” and
with “multiple pathways”. Similar reports exist asther companies, such as Oce, which
organized itself with several of its suppliers imer-organizational teams in order to create
innovations through new combinations of knowledgeated at different companies
(Batenburg and Rutten, 2003). Connecting with, &odking directly with companies, rather
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than solely indirectly, is referred to as “netwankervention” (e.g., Johnsen and Ford, 2005;
referring to among others Lamming, 1996).

Second, the supplier can single-handedly coopevdate one or several other
companies as part of the innovation process. Thysaach can be used by customers that
consider it too resource demanding to involve diyasith other companies. However, it may
also be the supplier that prefers to cooperate @ttikers without involving, or even informing,
the customer, other companies’ participation initim®vation process may then be unknown
to the customer. This approach furthermore covies rmore conventional methods on
innovations within supply chains and supply netvgorkuch as assigning a first-tier supplier
to team up with second-tier suppliers (Womack, §oaad Roos, 1990; Hines, 1996).
Working through other companies indirectly in thigy, may be referred to as “network
delegation” (e.g., Johnsen and Ford, 2005; refgtoramong others Lamming, 1996).

Third, the customer can single-handedly coopenraitth one or several other
companies as part of the innovation process. At {lance, it may seem strange to refer to a
“networking supplier”, while it for the innovatian hand only holds one relationship, namely
the one with the customer. However, business né&svoonsist of connected relationships,
and exchange in one relationship is conditioneéxwshange in other relationships (Cook and
Emerson, 1978; Anderson et al., 1994). Accordintilg, supplier networks not only through
the direct relationships that it holds for the imaton in hand, but also the indirect ones.
Many companies involve several companies in theppk/ network when conducting an
innovation (e.g., Wynstra, Wegeman and van Wel83p0~urthermore, many companies see
to it that the information passes through itse#ther than through direct relationships
between the suppliers (Krause et al., 2000). T a@ach to organizing innovation processes
is not limited to the customer’'s supply network.h@t companies from the customer’s
business network can also take part in the innomatirocess, e.g., its customers, or their
counterparts. This approach provides the custonthraxfeeling of control, which is, to many
companies, quite essential. The supplier can lekteagain a more passive role with respect
to the networking, as this takes place only indiyed.e., through the customer. These
processes of networking may even be unknown tcstipplier, i.e., it has no knowledge of
whether or not the customer involves other comainigarts of the innovation process.

In addition, combinations of these three abovetmead ways exist, e.g., the supplier
single-handedly cooperates with some companiestl@dupplier and the customer jointly
cooperate with other companies, or other combinatio

When innovating through a supplier, the furthevoimement of third parties, i.e.,
involving a network of companies, is associatedhwseveral advantages. One of these
advantages concern specialization and economissatd (Teece, 1992). As one example, the
supplier is often involved by the customer as jiresents a more specialized company for the
innovation in hand. In turn, this supplier can iweoits suppliers in parts of the innovation
process, benefiting even further on specializatidtilization of this potential advantage
requires that the customer and the supplier aréngito involve other companies in the
innovation process. Another advantage concernsadoenew ideas. By involving a network
of companies in the innovation process, these campaan contribute with ideas throughout
the process, and possibly improving the qualitshefoutput. This network may even bring up
the ideas that form the foundation for conductimg innovation process. After all, ideas that
lead to innovations can be found in networks ofriewy, rather than in individual companies
(e.g., Hakansson, 1987; Freeman, 1991; Powell, Kapd Smith-Doerr, 1996). Accordingly,
a number of techniques exist on knowledge-shanmkamowledge transfer in order to make
use of these potential sources of innovative idaad, even to “out-innovate” networks that
are less efficient along these dimensions (von &lipp988; Dyer and Nobeoka, 2000: 346).
As yet another advantage, involving a network ahpanies in the innovation process can
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ease the process of mobilizing resources. The dprednt of an innovation is likely to
require the resources from several companies (@mgitary assets). This is particularly true
for the more complex innovations, hereunder systenmnovations (Teece, 1992).
Furthermore, this mobilization of resources maw tout to be critical in relation to the use of
the innovation. This use often requires that sévaympanies direct their actions. After all,
“Inventions hardly function in isolation.” (Rosenge 1982: 56). Naturally, these potential
advantages associated with innovating through warkthave to be held up against the fact
that these activities are time- and energy consgnaan tap a company for knowledge, and
furthermore sets certain requirements to any compaat sets out to make use of this way of
organizing.

This interest in innovating through a networkingpglier can be seen as part of an
increasing interest in supply networks and busimexsvorks in general. Supply networks
receive considerable attention among academicehss'companies (Lei and Slocum, 1992;
Dyer, 1996; Sheth and Sharma, 1997; Gadde and H$#an2001). These supply networks
hold the potential to make significant impact ory @ompany’s profitability, and they are
frequently used in order to innovate, create edfitimanufacturing, communicate, and learn.
Turning to business networks, these have as whalewed a considerable attention among
academics as well as companies (e.g., Andersoh,et®4; Powell et al., 1996). These
phenomena can be regarded as a way of doing bagimascontrasts the neoclassical market
thinking (Granovetter, 1985; Uzzi, 1996). AchroldaKotler (1999) furthermore point at
business networks as superior learning organizstidne to their way of connecting
knowledge and resources.

Networking Supplier as Problem Solver

Innovating through a networking supplier as a peoblsolver involves a low level of
cooperation between the supplier and the custoiewever, both the supplier and the
customer may as part of the innovation process hosiness relationships with either a low
or high level of cooperation with other companies.

Accordingly, the three ways of innovating throuayhetworking supplier, as identified
in the previous section, also apply here. First, shpplier and the customer can, despite of
holding a low level of cooperation in relation thetinnovation, jointly hold business
relationships with one or several other compangepaat of the innovation process. If these
business relationships with the third parties alsolve a low level of cooperation, it may be
that the nature of the innovation in hand simplgsloot require close cooperation, e.g., due
to “task participation” (von Hippel, 1990). Howeyalthough the companies are loosely
connected to each other, the innovation involvastaork of companies. It could also be that
one, or several of these business relationships thé third parties involve a high level of
cooperation in relation to the innovation. This Icbbe the case if the innovation requires a
high level of cooperation between these partiesjraply because a well-developed business
relationship already existed at the time of th&ation of the innovation. After all, companies
tend to involve companies with which they hold poe¢ experience when conducting
innovations processes. The low level of cooperatietwveen the customer and the supplier in
relation to the innovation may be regarded as ditieit way of organization, as the
resource-demanding process of creating a busieéstsonship characterized by a high level
of cooperation is avoided (e.g., Hallen et al., 9% owever, such a solution may disrupt the
potential for creating “multiple pathways” for invettion among the participating companies
(Dyer and Nobeoka, 2000).

Second, the supplier can single-handedly coopevdate one or several other
companies as part of the innovation process. Foctstomer, this solution is associated with
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specialization (Teece, 1992). Not only are partdhefinnovation handed over to a supplier, in
turn making use of its suppliers. Neither doesdhstomer and the supplier develop a high
level of cooperation in relation to the innovatiae,, the boundary between the two is quite
clear-cut. The degree of “network delegation” (Bk@mand Ford, 2005) for the customer is
strong; parts of the innovation are delegated ¢ostipplier, which furthermore involves other
companies, e.g., second-tier suppliers. This wayorjanizing limits the customer’s
opportunities to influence how the supplier in turganizes its cooperation with other
companies as parts of the innovation process. Rathis way of organizing directs the
attention towards the outcome of the parts of tm@wvation process that are handed over to
the supplier, i.e., can the supplier deliver actwydto the agreement? In this way, the
customer takes on a quite traditional approach tdsvase of suppliers.

However, even though this way of organizing anoiration process delimits the
customer’s opportunities to involve with the suppB counterparts, the supplier holds the
potential to accomplish its parts of the processclwmse cooperation with a network of
companies. Thus, it can be argued that this wayr@dnizing the innovation process, offers
two potential advantages: a clear division of wavkjch delimits the need for the customer
to interact with the supplier, and access to a owf companies.

Third, as part of the innovation process, theaust and the supplier can hold a low
level of cooperation at the same time as the custosingle-handedly holds business
relationships to other companies. It may be thatctstomer keeps a low level of cooperation
with all the companies involved in the innovatiorogess. In that case, it can be that the
customer applies a standardized approach to itatemarts, where these are assigned to
conduct clear-cut tasks that form parts of the wation process. This approach to organizing
the innovation process truly places the customercharge”. Each of the counterparts will
likely report to the customer in dyadic way, altgbhuthe customer holds the potential to
create network effects by combining and passingnérmation, new knowledge, etc. This
represents a very direct “network delegation” ia #ense of making use of direct suppliers
and other counterparts. The creative potentialrtiight exist if suppliers are connected into a
network (Dyer and Nobeoka, 2000), however, is pl#ased. In this way, by taking on such a
central role, the customer only partly makes usehef potential network effects from its
suppliers and counterparts.

By returning to the underlying dilemma of shonrteversus long-term benefits, this
approach to innovation processes can be said enpaly make use of benefits associated
with both these types. First, by holding a low lewé cooperation, the supplier and the
customer avoid what is referred to as the cost-sidthe investments, that are associated with
a well-developed business relationship (e.g., Halkt al., 1991). Furthermore, these
investments tend to crop up in the early stageth@fdevelopment (e.g., Ford, 1980). As a
conseguence, if the two companies can cope witintimvation process attending a low level
of cooperation, this might project as an efficievay of organization. Second, either the
supplier, the customer, or both may hold otherrmss relationships that involve a high level
of cooperation, and perhaps existed prior to titetion of the innovation in hand. This way
of organizing the innovation process can througthdasiness relationships bring long term
benefits.

3 Case: Alfa

The empirical material consists of a single casdyswith Alfa as the focal company. In total,
eleven semi-structured, face-to-face interviewshwiifa and one of its main suppliers:
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Bravo, have been conducted over a period one yreaddition, various secondary sources on
the two companies have been collected, e.g., comgacuments, product descriptions and
annual reports.

Alfa is one of the largest newsprint mills in Epep and together with its sister
organizations form the Alfa Group. The Alfa Grouglds plants throughout the world and is
a leading producer of newsprint and magazine pdpmrAlfa, the production of newsprint
started in 1966. The mill has three paper machasesf today with a production capacity of
600,000 tones per year. Serving customers worlavilte mill has its own port facilities, and
operates a twice-a-week regular line to the UK @odtinental Europe.

Just as other producers in the pulp and papesinglAlfa has a high level of capital
tied up in its facilities. Alfa therefore continugly searches for ways to increase the
productivity of its paper machines and at the same deliver high-quality paper at the
lowest possible cost. Key process indicators ssctuality, production, sheet quality, caliper
weight and cross-direction profiles are analyze alaily basis and the whole organization is
kept informed about the mill's status every weekc® every year, a team consisting of
management and engineers responsible for the paaehines, look for improvement
potential in the paper mill. The team preparestadi different goals and objectives that Alfa
should strive to attain in the course of one y@are such goal could be to reduce unwanted
stoppages in the paper machines, which is quitdeavisince one hour stoppage costs around
50,000 NOK. To achieve the goals set, Alfa is depah on systematic improvements of the
paper machines. These improvements are mainly heiptemented because of top-class
engineers within in the organization. As well agihg excellent internal competence, Alfa is
dependent on specialized suppliers to find solstitimat will make the paper machines
produce at desired speed and with the right quattyvell as to reduce unwanted production
stoppages. One such supplier, which is a significantribution to the success of Alfa, is
Bravo, one of the world’s leading engineering comes.

Bravo is a global provider of power and automatiechnologies that enable utility
and industry customers to improve their performantiee Bravo Group of companies
operates in around 100 countries and employs afi®j000 people. More than 85 percent of
the world’s pulp and paper mills have Bravo producistalled and running. It could be a
complete automation system, motor, power transfororeinstrument, but a part of the
process depends on Bravo. Bravo was establishétk assult of a merger between Delta and
Echo in 1987. Both Delta and Echo had been sugptieAlfa since the establishment of the
paper mill in Norway in 1962. Bravo and Alfa, thieme, have a long history of working
together and have carried out a number of projaateoperation.

A paper mill consists of numerous different funos from the process of making fiber
of timber, via the pulping process, to the makirigpaper in the paper machines. Bravo is
involved as a supplier at many different areas #rticle, however, only focus on the areas
that involves Bravo in the paper making processerQvperiod of 40 years, Alfa and Bravo
have cooperated to increase the performance ofp#per machines, by updating and
developing the automation systems. The high queditjyirements for paper producers today
makes it crucial to have the ability to control aoiatain the right information to make correct
decisions and manage a plant. Process automattberisfore essential to manage a mill like
Alfa and to optimize existing equipment efficiersie

Alfa operates, as previously mentioned, three pa@ehines. Paper machine 1 (PM1)
started its production in 1966 and has a produatapacity of 172,000 tones per year. Paper
machine 2 (PM2) started is production in 1967 aasld production capacity of 186,000 tones
per year. Paper machine 3 (PM3) was built in 1981 ia the largest and most modern paper
machine at the Alfa mill, with a production capgaiff 242,000 tones per year. PM3 is also
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the only paper machine in Norway using pulp receddrom recycled paper for production
of newsprint.

Over the years, Bravo has been in involved in dv@mnall upgrading projects to
improve efficiency over the entire mill as well Esge projects involving rebuilding of a
complete paper machine. As an example, PM3 wasltréb1995 and PM1 in 1999. In both
these projects Alfa wanted to renew and upgradeativemation systems and chose Bravo as
their main automation supplier. Originally, PM1 hadontrol system supplied by two other
suppliers for both the analogue and digital sid@s Existing control system was at the end of
its life span without a well-defined upgrade pathstead of having several suppliers
delivering the control system, which is the mosinomon strategy, Alfa decided to make
Bravo the sole supplier. A control system is a dewr set of devices to manage, command,
direct or regulate the behavior of other devicesystems. In this project Bravo installed a
Distributed Control System (DCS), a manufacturiggtem in which the controller elements
are not centrally located, but distributed throughthe system with each component sub-
system under the control of one or more contrallers

In addition to installing the DCS system, Braveaalinstalled a Quality Control
System (QCS) used for accurate measurement ofhaktsparameters providing extra
information for greater and faster control. The Q§Stem consists of a measuring frame
incorporating traversing sensors ensuring thatsgrexified weight, moisture level and color
are maintained for the paper produced. Finallyrigd3 system was installed by Bravo which
is a system to drive a machinery of different ergiat the same speed. If these engines drive
at different speeds, the paper might tear or crempl

The control system replacement at PM1 began i® 18¢h a mill wide study of the
existing control system including making documentatfor 250 drives, 3,500 signals and
200 valves. This phase was completed by close cabpe between Bravo and Alfa. A
second supplier was also involved in making theci§ipations, the Finnish based machine
supplier Charlie. PM1, 2 and 3 have been delivaaed installed by Charlie, giving the
company extensive knowledge about the paper masharel therefore a key actor in this
project. Charlie sent functional descriptions relgay the paper machines to Bravo, as well as
supplying various mechanical components. Even thouddfa handled most of the
coordination between Bravo and Charlie, the twgsaps were very dependent on each other
in this project. The detailed engineering to malmuatrol system fit the mill's processes was
mostly done internally in Bravo, involving departm® from Norway, Sweden and Finland.
During the implementation phase all three actor$a,ABravo and Charlie were involved
doing a Site Acceptance Test (SAT) to ensure thesystem was working prior to startup. It
took about three weeks to install the new systene. @roject at PM1 resulted in a production
increase of 200 meters/minute, which represen@@ercent production increase.

In 2003 Alfa and Bravo completed a project thaimed the upgrade of PM2. Some
parts of the control system needed replacementartdin components had reached the end
of their life cycle, especially the quality contsyistem. Alfa also wanted improvements in the
paper quality and to increase the speed of therpapehine. Bravo had previously been
involved in similar projects with the upgrade of BMnd PM1, and could therefore transfer
much of this knowledge to the work at PM2.

Alfa gave Bravo all the documentation needed abimeippaper machine for making a
new system to fit the mill's processes. Much of lase programs that had been developed in
earlier projects could also be applied in this gcbj however, much detailed engineering and
special applications had to be done. Bravo did mab#te detailed engineering in this project,
which included defining the way the new DCS wouidonfigured, installed and operated.
Even though Bravo did most of the engineering, ‘Alfarocess knowledge about paper
production was invaluable. The parties interactebsaty throughout this project to find
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process control solutions that would fit PM2’s pwotion process in an optimal way. The
project included the replacement of the DCS syst@@S system and Drive system.

Although much of the technology developed in thisject was very similar to the
earlier projects at PM3 and PM1, one particularcpss control technology was completely
new. When it came to selecting a DCS system, Brand Alfa chose Bravo's latest
technology, 800xA based on Industrial IT. 800xAeexis the scope of traditional control
systems to include all automation functions inregk user and engineering environment so
that mills can run smarter and more efficiently wgubstantial cost savings. The system
integrates the domain of traditional process comiith the domain of IT technologies and
applications that provides unique single-point dateess for the entire mill. The benefits of
the integrated system include efficiency of processiagement and maintenance, common
operator interface and tools, fewer spares andst rissponse and access to all control
parameters. The 800xA DCS equipment enables cawmitgdd systems of other automation
suppliers which is a strong argument by plantsaihsg this system. Alfa wanted to make use
of these benefits and was the first paper mill aniay to install 800xA.

In addition to the control system replacement, @@S system was also replaced.
Bravo’'s department in Sweden made the application the QCS system and the
implementation on the System 800xA control platfofirhis integration enabled the operators
of Alfa to view useful information regarding the geat quality as well as other useful
parameters. Combined with the changes in the DASXLS systems, the Drives system was
also replaced with a more advanced system. Thi$ was mainly done by Bravo’s
department in Finland. The project leader for thgrade of PM2 was situated in Norway and
made the application for the integration of alethsystems; DCS, QCS and Drives.

During the installation of the new control systesayeral engineers from Bravo and
Alfa were involved. The same procedure with a Biteeptance Test was conducted before
startup of the machine. Alfa and Bravo worked dpsmn installing and testing the new
system for a period of 14 days while the machins slaut down. Alfa experienced some
problems with PM2 right after the project that ladoe solved in cooperation with Bravo.
These problems were, however, resolved after soneeand PM2 stabilized its production of
high quality paper.

In addition to the three large rebuilding projeatsAlfa, a number of smaller projects
have been carried out to improve the paper maknoggss. Many of these small changes
have also been implemented by Bravo and other mupplOne solution implemented by
Bravo that has solved a problem for Alfa was thetalation of a fiber orientation
measurement laser, developed by Bravo. Bravo inted Alfa to the first online two-sided
fiber orientation measurement, freeing operatamfthe constraint of laboratory gauges, and
providing the information necessary to eliminategass problems such as curls and twist
warp. This laser is able to measure the positiotheffibers when the pulp is being poured
onto the moving belt of woven nylon mesh or “wirg’ the paper machine. Being able to
continually measure and analyze the position offitters is of great importance to the paper
producers because of an increasing demand fromdhsiomers of having paper with fibers
in the right direction. The printing works are laiflg faster and faster printing machines and
are therefore interested in paper that has a higgr wesistance. Alfa decided to install this
new product and because of its limited knowledgeuabhis particular technology, all the
detailed engineering was handed over to Bravo.

In 2005 a new small change was done at PM1. Thd hex was replaced to improve
the paper quality. After the pulp has been produdeds diluted, screened and pumped
through a paper machine head box onto the forming, where some of the water is removed
by natural drainage and vacuum pumps. One of thes roost-effective measurements in a
paper mill is that which monitors the flow of pugpock into the head box of the paper
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machine. The stock level in the head box directigcas the thickness of the pulp being laid
onto the wire and the thickness of the paper. Pdvniold paper machine and improvements
at different parts of the machine, like the heas, lave to be done regularly in order to sell
the paper produced at that machine. Charlie, trehma supplier, was selected to upgrade the
head box of PM1 with RetroDilution, a dilution coultretrofit that would improve the basis
weight profiles. Charlie had previously suppliee tiead box of the other paper machines at
Alfa and had obtained detailed knowledge of itscfionalities. To make sure the pulp flows
at a desired pace, the head box had to be conntxtéde quality control system (QCS),
supplied by Bravo. QCS controls the paper on a rumabparameters and signals back to the
head box. If the paper, for instance, is unevenytives in the head box have to be regulated
to make sure the flow of pulp is more even acrbssaire. Bravo and Charlie, therefore, had
to coordinate extensively in this project in ordier Bravo to be able to make the
programming changes necessary to link the QCSrayatel the head box. This project was a
turnkey delivery with short installation and startd’he shutdown only took a few days as the
main part of the mechanical installation work was& beforehand. The result of this project
was improved basis weight profiles and sheet homeige

4 Analysis

Drawing on the taxonomy on innovating through sigrpl as presented in figure 1, the
analysis consists of four different ways in whicha® as a supplier participates in
innovations for Alfa.

Bravo as a Single Cooperative Partner

For the rebuilding project of PM2, Bravo and Alfanemunicated intensively throughout the
innovation process. Among other things, this projegolved cooperation to find process
control solutions that would fit PM2’s productionopess in an optimal way. Alfa made the
early specifications of solutions they wanted assalt of the project and cooperated closely
with Bravo during the detailed engineering phass.tie first paper mill in Norway, Alfa
decided to install the new DCS system, 800xA bawmedndustrial IT. This opened up for
many new opportunities, especially for the operattterface, and required extensive
interaction between Alfa and Bravo to find the ol application. The new system contains
numerous possibilities which made it challenging fbe companies to select and find
applications that were most beneficial. As well l@ving close interaction during the
initiation and development phases, the implememrtaivas also conducted in collaboration.
For this project, Bravo can be identified as a lgingooperative partner. Bravo was a
cooperative partner of Alfa throughout the processl utilized Alfa’s know-how about paper
making to find the best process automation syster®?M2.

Bravo as a Single Problem-Solver

When Bravo installed the fiber orientation measwgentaser at the Alfa mill, Bravo solved a
major problem experienced by Alfa. With this innbea, Alfa was able to receive necessary
information to eliminate problems of getting thbdis in the right position. Throughout this
project, Bravo did most of the work to make theefibbrientation measurement laser fit Alfa’s
paper machines. Bravo initiated the project, ad a®lcompleting the detailed engineering
and most of the implementation. Alfa was not siigaifitly involved in this project because of
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their limited knowledge about this particular teclogy. Bravo can therefore be regarded as a
single problem-solving partner for Alfa in this sg& project. Bravo solved a problem faced
by Alfa by installing a product developed intergati Bravo.

Bravo as a Networking Cooperative Partner

For the PML1 project in 1999 which included a rethad) and upgrading of the paper machine,
Bravo can be identified as a networking coopergtadner. During the initiation phase of the
process, both Bravo and Charlie were involved ntakire specifications in close cooperation
with Alfa. Charlie had detailed knowledge about gager machines and Bravo had detailed
knowledge about automation. Together with Alfa, tiwe suppliers cooperated to develop a
process automation system to ensure that the sdlsgstem would meet the future needs of
Alfa. Much of the information exchange between twppliers went through Alfa, who
wanted to have a detailed overview of the projébe developments of the DCS, QCS and
Drive systems were done by Bravo while the develamnof some mechanical components
was done by Charlie. Even though much of the deweémnt in this project was done by the
two suppliers separately, they were mutually depahdn the work done by the other party.
The installation was a collaborative effort by GleaBravo and Alfa which lasted for around
three weeks. Bravo cooperated closely with Alfa &tid's other supplier Charlie for the
rebuilding of PM1, and can therefore be regardea astworking cooperative partner of Alfa
for this project.

Bravo as a Networking Problem-Solver

For the project involving the replacement of thadeox of PM1, Bravo can be regarded as a
networking problem-solving partner. The involvemé&nin Alfa was very low in this project,
limited to some assistance in the implementatioasph The specifications and detailed
engineering was done by Bravo and Charlie. Bradbtlee programming changes necessary
to link the QCS system to the head box and Chapgraded the head box with their new
product; RetroDilution. Bravo and Charlie coordethextensively throughout the project and
managed to install the new head box in only a fewsd By collaborating with another
supplier in Alfa’s supply network to replace theallebox, Bravo can be regarded as a
networking problem-solving partner in this projeBtavo and Charlie solved a problem for
Alfa which was essential to produce good qualitygra

5. Discussions and Conclusions

The taxonomy introduced four different ways of igatng through suppliers. However, as
also indicated by the empirical material, an innmra process is not necessarily easy to
classify according to this taxonomy. As an exampleustomer may regard an innovation
process to take place through a single suppliea pgoblem-solver. The supplier, however,
may have cooperated with two other companies asgbahis innovation process, without
discussing this issue with the customer. l.e., tlessification of an innovation process
according to this taxonomy is highly actor dependeh deeper understanding of a
phenomenon often reveals a more complex picturdgWand Wilkinson, 2005). In a similar
vein, the customer and the supplier may have @iffeviews with respect to whether the level
of cooperation between them was high or low thraughhe innovation process, i.e., whether
the supplier should be regarded as a problem-solvas a cooperating partner.
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Both the customer and the supplier can naturdiignge the organization of the
innovation process in ways that alter how the pede classified. The supplier can invite the
customer to increase the level of cooperation betvwkeem, the customer and the supplier can
see potential advantages in jointly connecting wfitind parties, etc. However, attempts to
conduct such changes may also be prevented by otirapanies. As an example, the
customer may deny the supplier to cooperate witlerotompanies as part of the innovation
process.

Each of the four ways of innovating through sugnslias introduced in the taxonomy
can be said to represent well-known ways to orgarsuch processes. Furthermore,
innovation processes are complex phenomena, amh@avay of organizing them performs
better than the other in an absolute sense (Araiugd., 1999). By systematically examining
the organization of the innovation processes adegrtb this taxonomy, a company may
discover potential advantages related to conductntpin changes.
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Figure 1. Innovating through suppliers: a taxonomy
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