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If you want to succeed you
should strike out on new paths,
rather than travel the worn
paths of accepted success.
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1. SIM-projektin viestit yrityksille

Toimittajat ja muut yrityksen ulkoiset resurssit voivat tuottaa arvoa tuottamiensa varsinaisten tuotteiden ja
palveluiden liséksi. Ulkoisten resurssien tehokas kaytté mahdollistaa paésyn uusiin ideoihin ja innovaatioihin
seka tietoon ja osaamiseen. SIM-projekti (Supplier Innovation Management) pureutui niihin haasteisiin, joita
yrityksissa on toimittajainnovaatioiden johtamisessa, ja ratkaisuihin, joilla yritykset voivat edistaa, hallita ja
kehittéda toimittajainnovaatioita ja hyodyntaa niitd. SIM on Aalto-yliopiston Logistiikan tutkimusryhmén (LRG)
ja VTT:n yhteishanke ja osa Tekesin Huippuostajat-ohjelmaa.

Projektin tuloksena syntyi uutta tieteellisin menetelmin tuotettua tietoa, joka mahdollistaa toimittajaver-
koston kyvykkyyksien ja innovaatioiden hyddyntdmisen suomalaisissa yrityksissa ja organisaatioissa. Li-
saksi saatiin ymmarrystd menetelmista, joilla voidaan kannustaa toimittajia innovoimaan. Projektin tulokset
kasvattavat osaltaan strategisen hankinnan ja toimittajainnovaatioiden hallinnan osaamista. Td&man osaami-
sen kehittdminen parantaa yritysten kilpailukykya, kun ulkoisia resursseja hyddynnetdén entista paremmin
ja toimittajamarkkinoita kehitetaan.

Alle on koottu SIM-projektin paaviestit yrityksille.

Viesti 1: Toimittajainnovaatiot ovat tarkea ulkoisten resurssien muoto, jonka kaikkia mahdollisuuksia yrityk-
set eivat vield hyddynna.

Toimittajien varhainen osallistaminen tuotekehitykseen (ESI, early supplier involvement) on yleistynyt yrityk-
sissé, ja yritykset ovat suunnanneet toimittajainnovaatioihin kayttamiaén resursseja juuri tuotekehitysyhteis-
tydbhon. Myos tutkimuksessa aihe on herattanyt kiinnostusta, ja kansainvélisten tutkimustulosten mukaan on
selkeasti hyddyllista ottaa toimittajia mukaan tuotekehitykseen. SIM-projektissa kuitenkin havaittiin, etta toi-
mittajainnovaatioiden johtaminen siséltad tuotekehitysyhteistydn lisdksi muitakin téarkeitd osa-alueita. Hy6-
dyntéakseen toimittajien innovaatiopotentiaalia kokonaisvaltaisesti yritysten on valittava oikeat johtamistavat
ja mekanismit sen mukaan, mita toimittajalta odotetaan. Erityisesti havaittiin, etta sen lisaksi, ettd innovaati-
oita voidaan synnyttda yhdessa toimittajien kanssa, toimittajia voidaan kannustaa tuottamaan innovaatioita
itsendisesti. Toimittajainnovaatioiden johtaminen sisaltaa siis myds innovatiivisten toimittajien tunnistamisen
ja valitsemisen seké innovaatioiden stimuloinnin.

Viesti 2: Toimittajainnovaatioiden stimulointi on tarke&d, ja sen edistdminen vaatii monipuolisia I&hestymis-
tapoja.
Innovaatioiden edistamiseksi toimittajia taytyy toisaalta tukea ja toisaalta toimittajien suuntaan on keskeista
luoda painetta. Yritysten on tarke&a ohjata ja suunnata toimittajien kehityshankkeita sellaiseen suuntaan,
ettd panostukset tuottavat juuri ostajayritykselle hyddyllisia tuloksia. Eri konteksteissa seuraavia keinoja tu-
lee painottaa eri tavoin:

e Luottamus: luottamuksen edistaminen ostaja-toimittajasuhteissa.

e Avoimuus: kommunikaation ja tiedonvalityksen edistaminen.

e Houkuttelevuus: suhteen odotettujen hyétyjen kasvattaminen.

e  Tuki: toimittajien kykyjen ja resurssien tukeminen.

e Paamaarat: tavoitteiden ja paamaarien asettaminen, muun muassa innovaatiotavoitteiden maarit-

tely seka innovointiin kannustaminen.
e Kilpailupaine: paineen luominen esimerkiksi mittaamalla toimittajien innovatiivisuutta.
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Viesti 3: Toimittajien innovaatiokyvykkyyksia hyodyntamalla on mahdollista korvata sisdisia T&K-investoin-
teja. Tama edellyttdd hyvaa hankintaosaamista, mm. toimittajamarkkinatuntemusta, neuvottelu- ja sopimus-
taitoja seké kykya tehda yhteisty6té toimittajien kanssa.

Yritykset voivat rakentaa uutta liiketoimintaa tai kehittaa nykyista liiketoimintaa toimittajainnovaatioihin poh-
jautuen, vaikka yrityksella itsellaan ei ole merkittdvaa panostusta tutkimus- ja kehitystoimintaan. Tehdyn
tapaustutkimuksen mukaan yrityksella ei tarvitse olla omaa teknologiaosaamista, jotta se pystyy luomaan
liiketoimintaa uuteen teknologiaan perustuen, vaan tuo osaaminen voi olla yksinomaan toimittajan vastuulla.
Neljassa tutkitussa uuteen innovaatioon johtaneessa casessa teknologian kehittdaminen oli kokonaan toimit-
tajan vastuulla. Toimittaja omisti myds immateriaalioikeudet, mika varmistaa toimittajan mielenkiinnon tek-
nologian jatkokehittdamiseen. Ostajayrityksella sen sijaan havaittiin olevan tarkeaa olla muita kyvykkyyksia,
esimerkiksi hankintaan ja kaupallistamiseen liittyen, jolloin yritysten osaamisalueet tdydentavat toisiaan.
Case-tulosten perusteella on tarkead, ettéd ostaja pystyy tunnistamaan uudet liiketoimintatarpeet, I6ytamaan
oikeat kumppanit toteuttamaan teknologiaratkaisut ja muodostamaan toimittajan kanssa yhteisen liiketoi-
mintamallin. Tam& huomio ostajan osaamistarpeista voi sopia myds epasuoriin hankintoihin liittyviin inno-
vaatioihin.

Nailla 16ydoksilla on myds merkittavaa tieteellistd arvoa. Nykyinen omaksumiskapasiteettia (absorptive
capacity) kasitteleva kirjallisuus esittéa, ettd osaaminen taytyy sisaistaa (assimilate) yritykseen, jotta ulkois-
ten partnerien kyvykkyyksia voidaan hyddyntéaa innovaatiotoiminnassa. Tama tutkimus taydentéa ja tuo uu-
den nakokulman kirjallisuuteen, silla esitimme, ettd muu osaaminen voi korvata teknologiaosaamisen puut-
tumisen toimittajainnovaatioihin perustuvissa kehityshankkeissa.

Viesti 4: Hankintojen johtamisen tulisi perustua vahvemmin tietoon toimittajamarkkinoista ja timén tiedon
alykkaaseen analysointiin, jotta yritykselle pystytdan luomaan kilpailuetua.

Monissa yrityksissé hankintojen johtaminen ei riittdvasti perustu tiedon hyddyntamiseen. Toimittajamarkki-
noiden tuntemus on keskeinen kilpailutekija, jonka mahdollisuudet ovat monilta osin viel& tunnistamatta ja
hyddyntamatta. Esimerkiksi riskien tunnistaminen ja hallinta ja uudet liiketoiminta-alueet ovat alueita, jotka
hydtyisivat entista laajemmasta ja kattavammasta toimittajamarkkinatietamyksesta. Analysoituun tietoon pe-
rustuvassa paatoksenteossa haettava tieto on téarkeaa linkittda yrityksen tunnistettuihin tarpeisiin. Nékokul-
mana voivat olla esimerkiksi yrityksen, myynnin, hankinnan tai tuotekehityksen tarpeet.

Viesti 5. Yritykset tarvitsevat kayttéénsa monipuolisia keinoja ja mekanismeja, jotta ne pystyvat hyodynta-
maan toimittajamarkkinatietdmyksen mahdollisuuksia.

Mit& kompleksisempi tietotarve on, sitd enemman ja monimuotoisempia mekanismeja tarvitaan tiedon hank-
kimiseen ja hyddyntadmiseen. Hankintojen johtamiseen kaytettavat mekanismit voivat liittyé siséisen ja ulkoi-
sen integraation edistdmiseen, houkuttelevuuteen, tiedon keraédmiseen ja I6ytdmiseen seka organisointiin ja
roolitukseen. Big data -analytiikka mahdollistaa suurten tietomassojen kasittelyn, mutta sen mahdollisuudet
ovat viela suurelta osin tunnistamatta ja hyédyntamatta.



2. Background

This is the final report of the SIM-project (SIM — Supplier Innovation Management). This report summarizes
the project phases, highlights the core findings of the project, and thus presents the main contents of the
project.

2.1 Purpose of the project

Today, innovation collaboration with existing suppliers, as well with new interfaces with various communities,
have become an essential element for the success of companies. Consequently, suppliers and partners can
be considered as external resources of a company, which may be used in addition to internal resources.
One consequence of this development is that firms are more and more dependent on various types of sup-
pliers, contractors and partners. Increasingly, the most qualified sources of relevant know-how are located
outside company boundaries. Therefore, competitive advantage is dependent on the relationships and link-
ages a firm forges with external organizations. As a supply manager stated: “Accessing the knowledge in
the heads of 10,000 people in the supply base to improve your product and come up with new ideas is surely
an asset worth working for!” (Cousins et al. 2011)

The vast amount of relevant knowledge that lies outside the company makes supply markets and supplier
relationships a key area of management interest. It is suggested that the actual configuration of the interface
between a buyer and a seller (or service provider) determines to a large extent what buyer is able to capture
from a supplier in addition to the actual product or service. This development has caused new managerial
challenges for companies and a need for guidelines for managing suppliers in the context of innovation.

The main objective of the SIM project was to use scientific methods to provide new knowledge that may
enable Finnish companies and other organisations to benefit from the innovation potential and capabilities
of their supplier networks and to stimulate the creation of supplier innovations. Supplier innovation is defined
as creating innovations together with suppliers, or accessing innovations created by suppliers. The main
research questions of SIM were formulated as follows:

e How to manage supplier innovations?
¢ How to get more and better supplier innovations?

The project is connected to the theme ‘Managing Innovative Purchases’ in Tekes Smart Procurement pro-
gram. It provides information about the impact of innovative purchases on the supplier's competitive ad-
vantage, as well as the processes of innovative purchases.

The project emphasizes how supplier innovations can be connected to a company’s business processes.
The project increases the capabilities to manage strategic purchases and supplier relationships in Finnish
companies and public organizations to benefit from the suppliers’ innovation potential. This capability ena-
bles companies to better manage their external resource base and develop their supply market to increase
its innovativeness.

2.2 Implementing the project

The project was conducted in collaboration between Aalto University, VTT and participating companies and
organisations (Kone Oyj, Fortum Oyj, Posiva Oy, Orion Oyj and the Finnish Traffic Agency). The practical
orientation of the supplier innovation management proposes a research approach that includes a strong
collaboration between academics and practitioners, and thus, SIM project had a strong empirical focus.
However, to create a strong basis for the study, relevant literature was identified and synthesized.
The main methods of SIM project were:

e Systematic literature review, final sample 158 articles

¢ In-depth single case studies (3 cases)

e 2 multiple case studies (4 cases + 8 cases).



The empirical data collection included
e Totally 105 interviews of company representatives in 30 companies
e 6 workshops in companies
e 7 presentations of results or validation events in case companies.
The project organized (described in detail in Chapter 1.3.)
e 3 open seminars, organized in collaboration with LOGY
e focus group discussions (world café method) with totally 80 participants
e 7 steering group meetings
e 6 round table discussions with steering group members

2.3 Dissemination activities

Dissemination to the companies
The SIM project put a lot of effort to disseminate the results to Finnish companies and public organizations.
We actively communicated and enhanced exploitation of the results during the whole project. In order to
disseminate the results to a broader audience in Finnish industry, we utilized our access to different net-
works, Finnish Association of Purchasing and Logistics (LOGY) in specific. As per the strong emphasis to
empirical research, there were various joint activities with the partner companies, including interviews and
workshops and events to validate emerging results. The results were presented in six result dissemination
meetings and workshops where companies could invite their internal stakeholders to be present.
The main dissemination activities were:

e 3 open seminars with totally 115 participants from different companies

e 5 presentations in different events

¢ An article in ‘Osto&Logistiikka Magazine’ Big data vajaakdytdssa. Osto&Logistiikka, iss. 2, pp. 36-39

¢ An article in STO magazine: Vuori, Mervi; Pihlajamaa, Matti; Viitamo, Esa “Alihankkijoiden tuotekehi-
tysosaaminen hyotykayttoon”, STO-lehti 2016 (3), pp. 12-13.

e Reports:
o Opportunities of big data analytics in supply market intelligence to reinforce supply manage-
ment, VTT report (to be published in June 2017)
o Mallinnusinnovaatioiden edistdminen infra-alalla hankinnan keinoin (the report of Finnish Traf-
fic Agency)
o The end report of SIM project
e 2 blog posts

Dissemination to the academia
The results of SIM project were actively disseminated to academia. The active communication and discus-
sion with global academic community in conferences confirmed that SIM project has succeed to bring novel
approaches to academic discussion. The publications indicate the novelty and academic contribution of the
results.
The numbers of publications in SIM project are as follows:
e 15 conference papers
e 16 Journal articles (including both published (10) and articles that are in a review process (6))
e 1 Doctoral dissertation (Pihlajamaa, currently in official pre-examination), in addition 3 doctoral dis-
sertations have been strongly affected by the ERM research in LRG, or partly funded by SIM
(finalized: Aminoff (2015) lloranta (2016), on-going: Vuori)

e 3 Master’'s Theses

The publications are listed in Appendix A.



Dissemination to students and society

The project results are used in Aalto University teaching. The most relevant one is the course “External
Resource Management”, participated around 70 students annually. In addition, individual student work, such
as Master’s thesis projects create remarkable understanding and capabilities on supplier innovations for
individual students.

SIM-researchers are involved in many training programs and give lectures also outside their home uni-
versity. The results achieved in research efforts form an important part of the content of the given lectures
and training. This type of dissemination takes place in for example in Metropolia University of Applied Sci-
ences, Aalto Executive Education, and in company-specific training.



3. Main results

SIM project identified systematic and purposeful methods and management practices to find best innovative
solutions and to integrate them to company’s own capabilities and knowledge. The main results of SIM are
presented below.

3.1 General understanding on the field —what is supplier innovation
management?

A systematic literature review was conducted to form a synthesis of the academic literature on the manage-
ment of supplier innovations. An in-depth content analysis of the 158 systematically chosen studies has
enabled us to provide a synthesis of the supplier management literature and propose major research gaps.

Our sample covers articles published between the years 1991 and 2016 and the growth of interest in
supplier innovation in recent years is evident. A synthesis of current academic understanding on the man-
agement of supplier innovation is presented in Figure 1. It includes three content themes. The first theme
deals with searching and selecting innovative suppliers. The second theme discusses how companies can
develop innovations with suppliers in a collaborative fashion. This theme is clearly the largest of all four. The
third theme addresses the question of how companies can stimulate innovations that are created by suppli-
ers. In addition, various contextual factors are identified, connected to the innovation level, firm level, and
environment level that explain how supplier innovations are managed. The themes are synthesized in the
below figure, and explained shortly next.

Managing Supplier Innovation

Searching and Developing Stimulating
selecting innovations with innovations by
innovative suppliers suppliers
SU,OprGI’S Choosing a suitable Enhancing suppliers’

Methods for searching relationship type innovation creation
innovative suppliers Methods for managing Guiding suppliers’
collaborative innovation processes

Evaluating and selecting ) .
suppliers development Encouraging suppliers

L to share innovations
Managing internal

organization
[ Contextual factors \
Innovation level, Firm level, Environment level

Figure 1. Synthesis of the literature on managing supplier innovation

Theme 1: Searching and selecting innovative suppliers

The theme discusses both the actual searching and identifying suppliers, and innovative characteristics of
suppliers, and methods for evaluating the innovation performance of existing and potential suppliers. The
literature offers a good understanding on the different criteria for evaluating supplier innovativeness. These
are synthetized in the table below.
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Table 1. Criteria for evaluating supplier innovativeness

Characteristic Description
Professionalism Project management competencies, internal innovation activities
R&D expenditure Expenditure on innovation can be used to assess innovation capability

Buyers compensate their lack of internal knowledge by making use of

Specialization g e
supplier’s area of specialization.

Collaborative attitude Both parties need to have the capability to collaborate constructively

Supplier’s research and development activities and technical activities,
process and product know-how, and indicators for that such as quality
certificates are likely to be more innovative.

High own (supplier’'s) development capabil-
ity

Customer orientation Supplier’s orientation to customer’s customer

Theme 2: Developing innovations with suppliers

This theme discusses, first, the nature of relationships with suppliers when engaging in joint innovation ac-

tivities, second, practical management methods to implement these relationships, and third, how internal

organization may influence the success of collaborative innovation.

e Choosing a suitable relationship type: Innovation has been found to benefit from tight relationships

characterized by trust, loyalty, commitment, transparency, flexibility, mutual support, and reputation.
In practice, supplier relationship management often requires balanced mixtures of trust and power
and different organizational functions, such as R&D and purchasing, can adopt different approaches
towards the same supplier to achieve this balance. Suppliers’ responsibilities differ in the develop-
ment projects, and have been categorized to vary from consulting, to joint problem solving, and to
being mainly in charge of the development based on buyer specifications. The joint problem-solving
type of involvement leads to the most innovative outcomes but is the most challenging because it
requires high interaction with high costs associated.

e Methods for managing collaborative development: The methods include knowledge management
practices, as well as contracts and governance, target setting, property rights, and timing of supplier
involvement. An important aspect of successful supplier involvement is the coordination of goals,
expectations and possibilities, and shaping property rights, and this should be taken care of right at
the beginning of the development project. When to involve suppliers with respect to the development
process, the results clearly favoring early supplier involvement.

e Managing internal organization: A buying firm’s internal factors, such as organization design, may
also influence the success of collaborative innovation. Strong evidence exists suggesting that in order
to benefit from inter-organizational collaboration, absorptive capacity and associated internal coordi-
nation mechanisms are needed. Cross-functional collaboration facilitates supplier involvement in
product development and the exploitation of new knowledge internally.

Theme 3: Stimulating innovations by suppliers

This theme is about how buying firms may utilize various methods to influence the intensity and direction of
their suppliers’ innovative efforts, and gain access to innovations developed by the suppliers. In contrast to
the previous theme, here the supplier is the sole innovator and no internal development resources are re-
quired from the buyer. Stimulating innovations by suppliers can be used to substitute or complement collab-
orative development activities with suppliers. This theme is divided into three subthemes, which describe
different dimensions of stimulating innovations; by suppliers enhancing suppliers’ innovation creation, guid-
ing suppliers’ innovation processes, and encouraging suppliers to share their innovations. The methods
identified in the previous literature are presented in the table below.
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Table 2. Dimensions on stimulating supplier innovations

Enhancing suppliers’ innovation creation e  Flexible specifications
e  Knowledge sharing
e Revealing long-term plans
e  Production process and system compatibility

Guiding suppliers’ innovation processes e  Sharing product ideas with suppliers
¢ Revealing long-term plans
e  Personal networks
e  Attraction as a customer

Encouraging suppliers to share their innovations e  Shared vision of future
e  Attraction as a customer
e  Flexibility
e  Knowledge sharing
e  Trust

Suppliers are needed to complement internal innovation capabilities, e.g., by providing specialized
knowledge or developing components for large innovation projects. Furthermore, importantly, and — we be-
lieve — increasingly, suppliers need to be treated as the main responsible actors for developing innovations.
The synthesis of SIM project highlights the variety of approaches managers need to adopt with respect to
supplier innovation, and maps managerial issues and proposed methods in leveraging suppliers for innova-
tion.

The identified literature is dominated by studies of collaborative development projects led by the buyer
companies where suppliers may be used to complement internal innovation capabilities by providing
knowledge, capabilities, or resources. There is, however, an absence of studies on how to influence suppli-
ers to innovate outside the context of collaborative development projects. Nevertheless, getting suppliers to
put more emphasis on innovation, aligning their innovation processes with the buyer company’s interests,
and sharing their innovations are important managerial issues.

The results are published in two conference papers and one journal article (in a review process / Septem-
ber 2017).

3.2 Stimulating supplier innovations

Recent literature has acknowledged the importance of suppliers in new business development. Involving
suppliers in the innovation process from early on (early supplier involvement, ESI) has been found to reduce
time to market, improve product quality, and decrease development costs. Other ways of benefiting from
suppliers’ innovation capabilities have been largely neglected. This line of research focuses on settings
where the buying company is in charge of the development of new products and the supplier contributes to
this task by carrying out some of the development activities, taking a role in decision making, and providing
consultation and ideas.

However, acquiring innovations from suppliers is not limited to joint new product development projects
and companies should be able to “go beyond” ESI in their management of supplier innovation. Especially
for companies with low innovation capabilities and resources, supplier innovations may substitute internal
innovation activities in creating new business. This study investigates how companies influence the intensity
and direction of suppliers’ innovation development and the access to its outcomes: that is how companies
stimulate innovations by suppliers.

The study includes four cases, and data was collected by interviewing key stakeholders.

The results propose that by guiding suppliers’ innovation activities, providing access to knowledge and
other resources to help them innovate, and attracting innovative suppliers, companies are able to increase

12



their access to suitable innovations which can then be purchased or further developed. Identification of such
managerial methods adds to existing studies which have suggested supplier concept competitions and safe-
guards, such as long contracts, as ways to motivate suppliers to share their innovations.

The results from our empirical multiple case study suggest that stimulation is currently not conducted very
systematically. While there are methods in use that do influence supplier innovation, they are associated
with other tasks and are rarely considered from the innovation viewpoint. There seems to be demand for
more understanding about which stimulation methods are the most effective. In any case, the findings indi-
cate that stimulation is targeted for a limited number of key suppliers because a) stimulation is costly as it
requires lots of time and effort from the buying company’s part, and b) long and close ties provide a good
setting for knowledge exchange which can promote and guide supplier innovation.

Based on the data, we identified methods to stimulate supplier innovations, as presented in the table
below. The buyer company needs to utilize various methods to stimulate the supplier innovations, and the
buyer company needs to find a good balance between supporting the suppliers and putting pressure on the
suppliers to innovate.

Table 3. Management areas to enhance supplier innovations, results from an empirical case study

Management areas Definition
Trust Facilitating the creation of trust in a buyer-supplier relationship
Openness Promoting communication and knowledge exchange with suppliers
Attractiveness Increasing the expected value of the relationship for suppliers

Enhancing suppliers’ innovation potential by giving them responsibilities

Support and supporting their resources and abilities

Goals Setting goals for innovation and encouraging suppliers to innovate

Measuring for innovativeness and demanding policies that promote in-

(Competitive) pressure novation

The results are published in a conference paper, and a scientific article will be submitted to a journal.

3.3 Supply market intelligence

A capability to develop and sustain superior knowledge of supply markets and supply chains is required to
improve the performance of purchasing and supply management (PSM) in companies. Information and
knowledge about supply markets are important enablers for successful sourcing activities. Changes in the
operative environment of companies, for example technological development, supply market dynamics,
macro-economic developments, and changes in tax regimes, and servitization of manufacturing industries,
lead to a greater need to actively conduct supply market research. There is a need for companies for proac-
tive practices and maintaining preparedness in this area in the form of ongoing supply market intelligence
activities.

This capability is commonly called supply market intelligence (SMI). SMI is defined by the project group
as: the pursuit of actionable intelligence about supply markets, involving the process of defining the intelli-
gence need, as well as the gathering, interpreting, synthesis and dissemination of information, in order to
enable external resource management related decision-making’. Supply market encompasses all potential
suppliers (also from other markets) of services, products, or solutions in a category, in contrast to a supply
base, merely comprising of the suppliers currently used by a focal firm.

Itis clear that a high level of knowledge and understanding of the capabilities and opportunities available
in the supply market and in the buying organization is required, in order to achieve the “right combinations”
of external and internal resources and for developing and maintaining a pool of “the best” external resources.
Based on our analysis of the extant existing literature, there appears to be a knowledge-gap in terms of SMI
in general.
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SIM project addresses the following fundamental and exploratory research questions: What are the SMI
mechanisms for increasing information processing capacity? (RQ1); and How do the identified SMI mecha-
nisms relate to the uncertainty facing SMI? (RQ2). A multiple case study to understand supply market intel-
ligence was conducted, including eight cases with altogether 13 interviews.

In approaching the research topic, we draw on the information processing view (Galbraith, 1974; Tushman
and Nadler, 1978), which can be summarized to be based on the idea of achieving a fit between the infor-
mation processing requirements and the information processing capacity in organizations. Requirements for
information processing, which ‘refers to the gathering, interpreting and synthesis of information in the context
of organizational decision making’ (Tushman and Nadler, 1978, 614), are determined chiefly by uncertainty
facing the organization. This uncertainty is the difference between information possessed and information
required to complete a task, and it is in turn driven by task characteristics, task environment and inter-unit
task interdependence. In our research context, the task to be completed is the ‘production’ of the SMI prod-
uct, which faces uncertainty due to the complexity of the task, characteristics of the supply market environ-
ment for a particular category and the dependence of the SMI task on other functions, units or individuals in
the corporation (Figure 2 below). For example, the task of producing the SMI product could have many and
diverse components, be vaguely defined, unstable and/or novel, as well as characterized by time pressure,
making the task essentially difficult. Furthermore, the supply market environment might be characterized by
rapid rate of change, lack of transparency and availability constraints, implying further complications to the
task. Finally, the SMI task in an organizational context may require discrete contributions from several parties
such as purchasing teams (i.e. task interdependency is pooled), process inputs from other parties such as
product and technology roadmaps (sequential). It might also require mutual exchange and joint work for
example with the R&D function (reciprocal), making it interdependent on other parties, and therefore more
difficult and uncertain.

SMI task SMI

characteristics acquisition
- - - - mechanisms
Supply market Uncertainty facing Information Information
PRy SMI task —> "Fit” \ RQ1

] processing processing
environment . . .
completion requirements RQ2 capacity
Q SMI sharing
SMI task mechanisms
interdependence

Figure 2. Information processing theory -based research framework (adapted from Tushman and Nadler,
1978; Trautmann et al., 2009)

Early in the research process, we formed an analytical framework, which suggests four different orientations
for SMI, based on two dimensions. The vertical dimension incorporates the perpetuation aspect into the
framework, i.e. on one hand SMI activity may be one-time or project-based, initiated by a specific need or
purchasing requisition. On the other, SMI may be conducted continuously. The horizontal dimension incor-
porates the scope of the SMI, i.e. on one hand, intelligence collection is directed and the scope is defined in
order to narrow down efforts on certain targets. This framework was used to structure the data collection,
and to classify the field.
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Project-based

Continuous

Defined /
directed

Undefined /
open-ended

A one-off effort to capture specific
piece of knowledge, triggered by an
event in the supply market, or
reacting to an emerged new
knowledge or information need.
Mon-recurring minor purchases or
supplier selection cases may be
based on focused ad-hoc knowledge
capturing.

Capturing information from the
supply market to create a
comprehensive understanding on the
supply environment for a specific
purpose, such as a new product
development project.

A formal and continuous follow-up of
a specific and narrowly defined
environment factor of strategic

importance, such as world market
price follow-up of main raw material.

Maintaining understanding on the
supply market and proactively
preparing for possible changes.
Open-ended follow-up of forces
shaping te industry, such as
technological changes, available
alternative materials or solutions,
and structural changes in teh supply
market.

Figure 3. Analytical framework on the orientations for SMI

The taxonomy of the SMI mechanisms is presented Table 4 below. This taxonomy identifies and classifies
the knowledge gathering and usage mechanisms into six classes. This result is the first in the academic
literature to create comprehensive understanding on the field. The companies need to understand the wide
variety of the mechanisms they have, and that they need to select which one(s) to be used for each purpose.
Here, the information processing approach can be used: companies need to identify the uncertainty con-

nected to each task, and select the use of mechanisms according to the information needs to manage each
task.
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Table 4. Taxonomy of SMI mechanisms.

Acquisition mechanisms

Purchasing marketing
RFQ
Open innovation platform
Famous internal expert

Attraction mechanisms

Country sourcing subsidiaries
Bridging mechanisms IPOs

Personnel at supplier's site

News feed
Information brokers
Internet search
External and internal collection mechanisms External databases (sourcing tools)
Existing supplier information
Industry association reports
Supplier meetings

Team diversity
Density maximization mechanisms Personal contact network
Exhibitions

Centralised category director

Internal connector mechanisms . -
Process involving internal resource

External expert
External service

External connector mechanisms

Bottom-up

Culture-based mechanisms . .
Scouting mind-set

To clarify the principles for selecting and using the mechanisms, we developed the following propositions:

Proposition 1: SMI acquisition mechanisms generally fall into eight alternative categories, namely exter-
nal/internal collection mechanisms, external/internal connector mechanisms, bridging mechanisms, attrac-
tion mechanisms, density maximization mechanisms and culture-based mechanisms.

Proposition 2: SMI sharing mechanisms generally fall into two alternative categories, namely vertical shar-
ing mechanisms and lateral sharing mechanisms.

Proposition 3: The higher the level of ambiguity and open-endedness of the SMI production task, the higher
the uncertainty facing the SMI task.

Proposition 4: The higher the level of uncertainty facing the SMI task, the higher the variety of SMI acqui-
sition mechanisms used to meet the requirement.

Proposition 5: External collection mechanisms for SMI acquisition are used to high degree regardless of
the uncertainty facing the SMI task; however, the use increases with increase in uncertainty.

Proposition 6: External connector, internal connector and internal collection mechanisms for SMI acquisi-
tion are used to a low degree regardless of the uncertainty facing the SMI task.
16



Proposition 7: The use of bridging, attraction, density maximization and culture-based mechanisms (i.e.
mechanisms with information processing capacity) for SMI acquisition increases with the increase in uncer-
tainty facing the SMI task.

Proposition 8: The use of SMI sharing mechanisms in general increase with the increase of uncertainty
facing the SMI task.

Proposition 9: The higher the level of uncertainty facing the SMI task, the more prominent the role of lateral
SMI sharing mechanisms in meeting the requirement.

This chapter reports the current state of the research. This research was conducted in collaboration with
Professor Harri Lorenz, University of Turku. The results are published in a conference paper, a scientific
article will be submitted.

3.4 Supplier innovations in alow R&D context

Prior literature suggests that significant internal R&D resources are needed to leverage suppliers for inno-
vation and that external knowledge sources can be used to complement the internal knowledge base. Based
on the analysis of inbound open innovation projects at Fortum, we argue that companies with low R&D
intensity may adopt an alternative approach which aims at substituting — not merely complementing — internal
R&D with external innovations.

The approach in this study challenges the current understanding on inbound open innovation which em-
phasizes that internal R&D investments are needed to leverage external innovation sources since the exter-
nal knowledge needs to be assimilated within the receiving company before it can be exploited. Interestingly,
a strong focus on external technology acquisition in place of internal R&D has been considered a weakness
(Kim et al., 2016). So far, the question of whether (and how) companies with low internal R&D resources
can successfully substitute internal R&D with open innovation has remained poorly understood.

Four cases were selected for the study based on three criteria: technological novelty, strategic im-
portance, and supplier involvement, to fit the topic of substituting internal R&D with supplier innovation. Two
of the cases aimed at the renewal of the company’s core businesses and two, which aimed at the introduction
of new business areas. In all cases new technology developed by a supplier, was applied.

We studied the contextual factors in the cases, and carefully studied how each of the absorptive capacity
phases were realised in the cases. The results are collected in the table below.
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Case
Innovation
description

Business
purpose

Innovation
novelty

Supplier size

Acquisition

Assimilation

Transform-
ation

Exploitation

IPR
ship

owner-

Outcomes

Case Heat

Intelligent home heat-
ing control system

New product to con-
sumer markets

New-to-the-market
product

Small

Fortum scanned sup-
pliers in home energy
management  tech-
nology market and or-
dered sample prod-
ucts for small scale
testing.

No assimilation of the
supplier's  technol-
ogy. The goal was to
combine complemen-
tary capabilities while
keeping them in sep-
arate organizations.

A joint  business
model was devel-
oped. The comple-
mentary capabilities
were utilized for opti-
mizing the customer
value proposition.
Risk sharing was a
key issue in the nego-
tiations.

The innovation was
commercialized col-
laboratively through
Fortum’s sales chan-
nels. A six-month ex-
clusive period was
agreed.

Supplier

New business model
and product sales to
residential  custom-
ers. New revenues,
business model, and
reference product for
Bravo.

Table 5. Case summaries

Case Solar

Residential solar en-
ergy kit

New product to con-
sumer markets

New-to-the-market
product

Small

The corporate tech-
nology team carried
out internal pre-stud-
ies for technology
search and created a
technology roadmap
for developing solar
technology based
new products.

Fortum decided in the
early phase to let the
supplier own the intel-
lectual property rights
of the new technology
and did not aim to as-
similate it.

Supply management
function  facilitated
the collaboration be-
tween Fortum and the
supplier for integrat-
ing the complemen-
tary capabilities in or-
der to find the best
joint business model.

A new-to-the-market
product was commer-
cialized successfully,
and a category strat-
egy was created for it.

Supplier

Fortum: New reve-
nues, business
model, and technol-
ogy competence.
Supplier: new reve-
nues, reference prod-
uct, and business
model

18

Case Bio

Bio-oil production

New product to B2B
markets

New-to-the-world ap-
plication of an exist-
ing technology

Large

Thorough global
scanning of related
technologies.  Pre-
study and a joint re-
search project with
the supplier a re-
search centre and a
potential customer.

Fortum did not assim-
ilate the supplier's
technology. Fortum
and the supplier had
clearly complemen-
tary roles in the value
chain for the new
product.

A research project in
a consortium pro-
vided a platform for
building a collabora-
tive business. A pilot
project in the power
plant scale was initi-
ated.

No large-scale imple-
mentation after the pi-
lot. An extension of
collaboration to com-
petitors has been
considered.

Supplier

Successful pilot. De-
livery project is de-
layed and still ongo-
ing. Potential new
revenues for Fortum;
a reference product
for Delta.

Case Carbon

CO, emissions re-
duction in  power
plants

To radically reduce

CO, emissions in
Fortum’s power
plants

New-to-the-world ap-
plication of an emerg-
ing technology

Large

Internal research
about new technolo-
gies related to power
production. The RFI
process was used to
gain supply market
knowledge and iden-
tify potential suppliers
of the technology.

Fortum did not assim-
ilate the supplier's
technology. Fortum
and the supplier were
aiming for different
parts of the value
chain, and thus they
had clearly comple-
mentary roles.

A joint  business
model was devel-
oped and agreed in
contract negotiations

with  the supplier
providing the key
technology.

CO2 transfer needed
to be organised. The
project was cancelled
before commerciali-
zation, due to a
change in Fortum’s
strategy. Still, the
project was consid-
ered successful.

Supplier

Not commercialized.
A new business con-
cept for the whole
value chain. New
competences for the
buying company.



The study indicates that supplier innovations can substitute for internal R&D. Benefiting from supplier inno-
vations in low R&D context, new requirements are set to acquisition, transformation, and exploitation capa-
bilities.

The four propositions of the study are summarised in Figure 4 below. Based on the observations from the
four cases of our study, we propose that in the low R&D context there are idiosyncrasies in all four sub-
capabilities of the absorptive capacity that must be taken into account in the open innovation process. Since
the firm has limited prior knowledge of the acquired technology, major efforts are required for gaining the
sufficient knowledge about the new field before starting the open innovation process. It is also found that it
is possible to manage without high assimilation capability making it possible for low R&D companies to
benefit from new external technologies. In the low R&D context, transformation focuses on reaching an
agreement on how the technologies should be commercialized. Exploitation, in turn, is more complicated in
the low R&D context since it is a collaborative effort with the supplier.

The cases also demonstrate the importance of supplier management capabilities at several phases of the
absorptive capacity process. Supplier management capabilities, such as the abilities to manage supplier
relationships, supplier risks, and supplier development, are needed to establish and manage successful
buyer-supplier relationships. According to our findings, supply market intelligence capability is needed at the
acquisition phase, negotiating and contracting capabilities in the transformation phase, and supplier rela-
tionship management and collaboration capabilities in the exploitation phase. The study therefore takes a
step in filling the gap in the current understanding of the processes and policies that firms can use to manage
absorptive capacity in low R&D contexts (Lane et al., 2006).

Absorptive capacity

Potential
- Acquisition: gain

Realized

- Knowledge source and
complementarity

- Prior knowledge

sufficient knowledge
about the acquired
technology (P1)

| - Assimilation: focus on

commercial issues instead
of technological
knowledge, joint
innovation is based on
complementary assets
(P2)

-Transformation: agree
a joint business model
(P3)

Exploitation:
collaborate closely with
the supplier and ensure
congruent interest (P4)

= =]

Competitive advantage:
- Flexibility
- Innovation

- Performance

Figure 4. Absorptive capacity process in the low R&D intensity context (Cohen and Levinthal, 1990, Zahra
and George, 2002, modified)

This study is reported in an article that is under review for publication in Journal of Purchasing and Supply
Management (in September 2017).
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4. Additional materials

SIM project included several studies that were reported as presentations or as conference papers. These
results can be accessed through the links below (see also Appendix A for the list of publications).
Stimulating supplier innovation was studied in various context:
e  Supplier innovations in alliances. Link to conference paper
e  Supplier innovation in complex projects: Link to conference paper
e Stimulating BIM-related supplier innovations in infrastructure projects: Link to conference paper
Link to the report

Digitalization related applications enable novel solutions for information acquisition from supply markets.

SIM project answered to this call by exploring the Opportunities of Big Data Analytics in Supply Market
Intelligence (a link).
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https://www.researchgate.net/publication/317659022_Stimulating_innovations_in_alliances_Case_study_of_infrastructure_construction
http://search.proquest.com/technology1/docview/1803692545/D68541EE43234195PQ/1?accountid=27306
https://www.researchgate.net/publication/317659157_Driving_Supplier_Innovations_towards_Digitalization_of_Infrastructure_Projects?_iepl%5BviewId%5D=i0vKT1TZJtzurkXXei85hYn4&_iepl%5BprofilePublicationItemVariant%5D=default&_iepl%5Bcontexts%5D%5B0%5D=prfpi&_iepl%5BtargetEntityId%5D=PB%3A317659157&_iepl%5BinteractionType%5D=publicationTitle
http://www2.liikennevirasto.fi/julkaisut/pdf8/lts_2015-39_mallinnusinnovaatioiden_edistaminen_web.pdf
http://www.doria.fi/handle/10024/135246
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