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”»
You are my friends if you do what I command you.

John 15:14

Information technology increasingly permeates established products and services,
thereby making them "smart". For companies, this trend necessitates new know-how in
unknown fields. Hence, traditional manufacturing companies are increasingly forced to
cooperate with new players within new value networks. In contradiction to value chains,
value networks oftentimes exhibit no clear hierarchies and are characterized by rather
weak ties between the participating players. For a company that wants to create smart
products or services, the key challenge is arranging the value network such that the cus-
tomer obtains a unique value while all participants profit from their engagement. In do-
ing so, companies have to find new partners (companies, research institutes, etc.). In this
article, we present a methodology to design value networks for innovations, including ap-
proaches to identify necessary competences, find suitable partners, and bundle them to

powerful alternative value networks.

Introduction

The well-known concepts of value or supply chains do
not do justice to describing how value is created in
today’s complex networks. Whereas traditional value
chains have been characterized by strict upstream and
downstream relationships, organizations nowadays in-
teract as networked intermediaries (Porter, 1980;
Yassine & Braha, 2003). These networks not only consist
of companies; any player such as a research institute
can partake in the process of value creation (Fjeldstad &
Ketels, 2006).

Recently, two independent developments have boosted
the interest in value networks and have led to a surge in
attention for the discipline of value network design:

1. Networked technologies that only function within a
network, such as smartphone networks (Breschi &
Malerba, 2005). Today, the integration of networked
technologies into established products, like produc-
tion machines, turns the latter into “smart products”
(Hui, 2014; Porter & Heppelmann, 2014).

2. Technology firms expanding their know-how through
R&D alliances with other technology firms and open
(innovation) networks (Granstad & Sjélander, 1990;
Holmstrom & Roberts, 1998).
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By collaborating in value networks, companies enlarge
their technological know-how (Sattler et al., 1992;
Gausemeier & Plass, 2014; Sell, 1994), establish an ad-
vantage in time (Zentes et al., 2003), address multiple
markets (Zentes et al., 2003) and lower costs and barri-
ers of market entry (Sattler et al., 1992; Sell, 1994). For
the following reasons, a practitioner would be ill-ad-
vised to design the value network for an innovation
only after fully developing the innovation:

1. The decision of which role(s) within the network a
company occupies automatically predetermines
which partners are needed for the remaining roles
and how the relationships with these partners should
be shaped. When identifying external players for a
value network, companies face a notorious lack of re-
liable information. This is aggravated by the fact that
innovations in the context Internet of Things often
require cooperation across established industries.
The information quality about possible partners will
only become more reliable incrementally (Hofer,
1997). Moreover, the decision of which role is to be
occupied predetermines which competences the
company has to develop internally in the long run.
The process to develop these competences takes
time and has to be planned ahead early on (Riib-
belke, 2016).
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2. A partner organization can provide valuable know-
ledge for the innovation itself (i.e., open innovation).
The earlier this knowledge is available, the less costly
the adaptation of the innovation (Biichel & Raub,
2002; Ehrlenspiel et al., 2014).

3. A value network can hardly be imitated by competit-
ors (Kumar, 2004). The sooner an organization starts
to identify its partners, the higher are the chances
that these partners do not already cooperate with a
competing organization.

4. Companies only know their true competitors after
identifying which role(s) within the value network
they will occupy in the future. Also, only when the
roles in the value networks are determined, can
search fields for technological foresight be determ-
ined. Naturally, this knowledge is needed as early as
possible (Gausemeier & Plass, 2014).

The aim of this article is to present a methodology for
the design of a value network in the early stages of the
development process of products and services. The sali-
ent feature of this methodology is that it does not
identify single companies for a specific job but rather
allows for bundles of companies to fulfill the imposed
requirements. The research question is therefore: What
is a methodology that devises different bundles of part-
ner companies to realize external key activities for a
business idea?

AN

In the following section, we briefly review the relevant
literature. Next, we present our proposed methodo-
logy. And finally, we discuss the implications from a
practitioner's viewpoint.

Literature Review

According to Allee (2015), a value network is "a web of
relationships that generates economic value and other
benefits through complex dynamic exchanges
between two or more individuals, groups, or organiza-
tions". It visually describes how value is generated for
the consumer. What the business model is for the indi-
vidual organization, the value network is for a set of in-
teracting organizations (Miiller-Stevens & Lechner,
2005). Value networks can either be developed as a
consequence of an innovation idea (i.e., innovation
pull), but theoretically could also be used as a strategic
tool to evaluate entire branches and collaboratively de-
velop innovation ideas (i.e., value network push). This
relationship is illustrated in Figure 1, which shows that
our approach can be attributed to the innovation pull
stream on the left.

When designing value networks for innovations, ap-
proaches from two disciplines are naturally of interest:
i) value network design and ii) mergers and acquisi-
tions. The following subsections briefly introduce rel-
evant approaches from these disciplines.
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Figure 1. The principles innovation pull and value network push (Heubach et al., 2008; Kraus, 2005)
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Value network design

Normann and Ramirez (1993) acknowledged the con-
tinuous (re-)design of complex business systems as the
key strategic task of successful companies. To differenti-
ate from competitors, organizations need to develop
solutions, consisting of products and services, and
shape their business system accordingly. An approach
that focuses on possible future scenarios has been de-
veloped by Kraus (2005). Organizations draft future
scenarios and convert them to value potentials. The or-
ganization then identifies the roles it wants to occupy
in the future value network and can thereby identify the
crucially needed strategic assets (Kraus, 2005). A
concept to measure and to generate value within a net-
work that includes tangible as well as intangible com-
ponents has been provided by Moller (2006). The
approach contains the timeframe, arrangement, and
content of value generating networks. Deutskens (2014)
devised a decision model to configure the creation of
value for disruptive innovations. The model provides
concrete guidance to design the way an organization
creates value for disruptive innovations. The principle
of value network push has also been brought up by
Miiller-Stevens and Lechner (2005); they identified six
basic maneuvers organizations can use to (re-)shape
their value network (Figure 2).

The manoeuvres can be distinguished along the axes
Value Network Configuration and Value Network Cover-

age (Miiller-Stevens & Lechner, 2005). The potential of
each manoeuvre cannot be calculated across-the-board
(Deutskens, 2014). The manoeuvres however very
nicely depict that value networks are not just a mere
consequence of a product, service, or business model
and can in fact be used as a strategic tool to actively
shape a company’s future.

Mergers and acquisitions

As pointed out above, the configuration of value net-
works requires laying out the cooperation between
companies. That is why, naturally, approaches from
mergers and acquisitions are relevant.

Essential basic knowledge about strategic alliances and
networks and how they can be designed is provided by
Zentes, Swoboda and Morschett (2003). On a much
more detailed level, Hofer (1997) developed partner
profiles that can be used to evaluate a single organiza-
tion, according to a certain cooperation scenario. The
profiles contain a partner's strategic as well as the cul-
tural fit. Once a possible partner organization needs to
be identified, various possibilities are available. Sattler
and colleagues (1992) provide a general view of these
possibilities. Approaches to plan, conduct, and integ-
rate a partner organization within a merger or an ac-
quisition are provided by Picot (2002) and Jansen
(2001). The general idea of their approaches can be ad-
apted to the process of identifying partners.
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Figure 2. Value network manoeuvres (according to Miiller-Stevens & Lechner, 2005)
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Methodology for Value Network Design for
Innovations

As introduced above, ample theory on value network
design and mergers and acquisitions has been pub-
lished. However, the presented methods and ap-
proaches fall short of addressing the following
challenges:

1. Finding concrete partner organizations. Methods for
value network design aid in arranging the general
streams of a value network, however they offer little
help for the identification of concrete partners. Of-
tentimes they also focus on partner companies, al-
though partners in value networks might also be
complementarians.

2. Creating different options for the design of value net-
works. The well-known methods from mergers and
acquisitions offer concrete advice on how to find
partners for a concrete competence gap and in which
ways to engage in a partnership with them. But, they
fail to allow for the identification of bundles of part-
ners to fill in a competence gap.

Our methodology to bridge this gap consists of four
phases, or milestones, as presented in Figure 3: i) de-
termination of cooperation demand, ii) partner pre-se-
lection, iii) partner evaluation, and iv) implementation
planning. We will next discuss each of these four phases

Phases/Milestones Resulits
Determination of
cooperation demand
ﬂ _ Characterized
i cooperation demand

Partner preselection

2!

3

Potential partners

Partner evaluation

é Relevant partners
I

Implementation planning

o .

Plan of action

Figure 3. Methodology for designing value networks
for innovation
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of the methodology, which has been validated in pro-
jects with a medium-sized German household appli-
ance manufacturing company. In this article, the
company name has been anonymized to H.A.M.

Phase 1: Determination of Cooperation De-
mand

H.A.M. is looking at ways of improving the marketabil-
ity of their kitchen appliances. The company currently
prioritizes innovations from the search field Internet of
Things, due to the Internet of Things changing the way
customers interact with household appliances in the
"Smart Home" (Esche & Henning-Thurau, 2014; Gart-
ner, 2015). From their current innovation ideas, one
idea is considered especially promising. Called “Re-
cipe2U”, the idea is to link the company's appliances to
an online platform that coordinates the delivery of
fresh ingredients according to specific dishes the con-
sumer wishes to make. H.A.M.'s kitchen appliances
would offer the ability to download specific programs
to optimally prepare the ingredients.

Recipe2U requires certain competences, which H.A.M.
does not feature at the moment. These required com-
petences are indicated in the lower left corner of Figure
4. These competences were identified in a preliminary
functional decomposition of the planned innovation
(Figure 5). We have found that this preliminary func-
tional decomposition works for product, process, and
business model ideas in the earlier stages of the innova-
tion process.

The analysis of the functional decomposition revealed
six competences. These competences can either be
provided by H.A.M. or by a potential partner. For each
competence, a decision of whether to develop it in-
house or to obtain it from an external partner has to be
made. For that purpose, the strategic relevance and the
relative level of each competence are rated. The stra-
tegic relevance describes the future importance of a
competence. The relative level of competence qualifies
how effortful it would be to develop a certain compet-
ence in-house. A relatively low strategic relevance and a
low relative level of competence result in a high degree
of externalization. Competences with these character-
istics should therefore be acquired externally. On the
other hand, competences with a high importance in the
future and thereby a high strategic relevance, com-
bined with an appropriate relative level of competence,
result in a low degree of externalization and should
therefore be developed internally. The results are visual-
ized in a bubble chart (Figure 6).
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lHustration

Description

Customers choose a recipe which they want to prepare
during the next days from a recipe library. The neededingre-
dients are collected by a platform in the background. Cust-
omers order all ingredients for their recipes at once within an
application on their mobile device. The order, containing the
wanted ingredients, is being sent to a food vendor. After-
wards, a logistics provider delivers the ingredients to the
customer. To prepare the dishes, customers use house-hold
appliances, which have all the needed programs to pre-pare
the ordered dishes. The platform is used to gather the users’
preferences and uses the data to improve the service.

Required Competences

«  Offerrecipe

+  Gatheringredient list

+  Sendorder
. Process order

+  Deliveringredients

+  Preparedish

Sales Markets
+  Region Germany

Estimated benefits

Market Segments lovs
+  Enfry Level to Premium Segment

high

Estimated effort

Sales Channels
+  Nonerequired
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Figure 4. Innovation profile of the Recipe2U business idea
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Figure 5. Functional decomposition of the Recipe2U business idea
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Figure 6. Externalization portfolio for the Recipe2U business idea (according to Hermes, 1995)

In our case, six competences are necessary for the Re-
cipe2U business idea. As Figure 6 indicates, two of
these should be provided by external partners and four
should be developed or provided internally. At least
partly, the latter four are already available for the com-
pany. That is, H.A.M. is looking for an organization that
is able to deliver ingredients (Competence 5), by using
orders from consumers of H.A.M. products (Compet-
ence 4). Both groups of competences are later on
needed to evaluate possible partners.

Phase 2: Partner Preselection

A partner is an external organization providing the com-
petences that are not to be built up internally. A five-
stage process adapts the effort to identify the relevant
partners accordingly:

1. Research

2. Applying knock-out criteria
3. Performance evaluation

4. Attitude evaluation

5. Motivation evaluation

The first two stages are part of the partner preselection;
the following phase, partner evaluation, contains stages
3 to 5. To minimize the effort for the following stages,
ineligible partners are eliminated from further consider-
ation at the end of each stage, yielding the partner-se-
lection funnel shown in Figure 7.
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Partner profiles are the groundwork for the research in-
to possible partners. They describe which require-
ments are imposed on the external partners in the
value network. Naturally, they are unique for every in-
novation and have to be adapted accordingly. The part-
ner profile contains the required competences, which
can be obtained from the innovation itself (see Figure
4). Also, it contains “soft skills”, such as the favoured
culture and the partners’ organizational structure.
Also, the partner profile includes a section that outlines
features and competences offered by the searching
company, H.A.M.. The reason behind this is that a co-
operating party is more likely to engage in a partner-
ship if it is interested in H.A.M.’s competences and
features. Generally, a partner profile consists of vari-
ables and target characteristics. To determine the
weighted importance of each variable, their relevance
is rated and converted to a percentage relevance by di-
viding the single valuation by the sum of all valuations
of each section.

Databases, personal contacts, specialist journals, on-
line research, etc. can be used to identify possible part-
ner companies for a cooperative project (Sattler et al.,
1992). In the validation project, the project team de-
cided to identify possible partner companies for the Re-
cipe2U business idea by online research and by
interviewing experts from H.A.M. These experts either
know the food-delivery market or have experience with
cooperative projects.

26



Technology Innovation Management Review

Value Network Design for Innovations

July 2016 (Volume 6, Issue 7)

Martin Kage, Marvin Drewel, Jiirgen Gausemeier, and Marcel Schneider

Attitude

R h Applying KO Performance Motivation
esearc criteria Evaluation Evaluation Evaluation

100% 80%

30% 20% 10%

company size

Partner Profile Knock-out Performance Fit Attitude Fit Motivation Fit
Criteria
| Partner provides: How well the Extend of interest
The partner does » Key activities partner fits in:
not violate: - Sales markets - culturally * Key activities
+ Code of conduct * Segments « organizationally + Sales markets
+ Specific criteria, + Channels to the specific + Segments
e.g. minimum cooperation? + Channels

Figure 7. Partner selection process

Once possible partner organizations are identified,
knock-out criteria eliminate ineligible companies. Ex-
amples of knock-out criteria are the organization’s fin-
ancial status, the existence of hints towards
questionable practices, or the size of an organization.
These knock-out criteria can be applied to review each
partner independently from the innovation (Albrecht,
1994). Optionally, each target characteristic can be se-
lected as a specific knock-out criterion, for example if a
minimal size of the partner is required to exclude star-
tups.

Phase 3: Partner Evaluation

Once knock-out criteria have been applied, the remain-
ing organizations are rated with regard to all variables
in the profile. The degree to which an organization ful-
fills each characteristic is converted to a profile that in-
dicates the percentage fulfillment per section. The
result is a performance fit, an attitude fit, and a motiva-
tion fit for each potential partner. The final partnership
fit combines all three section fits and is the result of the
relevance of each section, multiplied by its degree of
fulfillment. The gradations of the valuation standard
are used to assure that a complete fulfillment results in
a high partnership fit (Kithnapfel, 2014). In the valida-
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tion project, the weighting amounted to 60% for the
performance fit, 25% for the attitude fit, and 15% for the
motivation fit (Figure 8).

The performance section will be further regarded with-
in the next phase; attitude fit and motivation fit will be
used later on. As Weber (1996) states, the attitude of
two organizations is important for long-lasting relation-
ships: if a cooperation has to be established in a short
amount of time, the motivation fit can be the crucial
factor, because a partner organization is more likely to
cooperate if it has an intrinsic motivation. An adaptable
minimum for the attitude and motivation fits excludes
ineligible organizations. These ineligible organizations
are not considered for a possible cooperation, because
collaborations with these organizations have very low
chances for success (Weber, 1996).

Phase 4: Implementation Planning

As mentioned previously, the performance section con-
tains factors that are necessary to realize the targeted
innovation. Oftentimes, only a combination of organiz-
ations (i.e., a network) is able to provide all necessary
competences. In our validation project, it is very un-
likely that just two companies can run a platform, real-
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Partner Evaluation
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Figure 8. Partner evaluation

ize (regional) food delivery to the customer, program a
web service, process orders, produce the necessary kit-
chen appliances, and develop a broad base of recipes
on the platform. As stated earlier, one of the core draw-
backs of methods from the fields of mergers and acquis-
itions is that they do not provide advice on how to form
bundles of companies for a specific task. As devised by
Diilme (2013) in the context of strategy-compliant ac-
quisition strategies, combinations of possible partner
organizations are sought on the basis of the partner
evaluation. In the following step, these combinations
(i.e., bundles of organizations) will be created and prior-
itized (Figure 9). (The last step, sequencing, is not
covered within this article.) For each bundle, a se-
quence in which the cooperation is to be approached is
calculated. Note that each bundle contains HAM. (#1
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in Figure 9) and any combination of other organiza-
tions that fulfill the desired competences.

At the Heinz Nixdorf Institute (www.hni.uni-paderborn.de),
software was developed to generate all possible
bundles of partner organizations that fulfill the desired
performance section based on the partner evaluation.
The algorithm is made such that the bundling stops
once all target characteristics are achieved (Sarkar,
2008), thereby allowing it to keep the bundles as small
as possible. Naturally, there is a trade-off between
bundle length and network effectiveness. On the one
hand, the network’s capabilities grow with each new
partner, while on the other hand, managing the net-
work becomes increasingly complex (Johnson & Selnes,
2004).
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Figure 9. Implementation planning process

The possible bundles are prioritized to identify the most
promising ones, the dimensions character fit (How well
do the characters of the organization match?) and com-
petitive fit (Do the organizations compete against each
other in any market?) are being used for that purpose.
To determine character and competitive fits, a pairwise
comparison is being applied. For instance, a bundle ex-

hibits a high character fit, if the characters of all organ-
izations within a bundle match very well. In a similar
manner, the competitive fit of a bundle is being determ-
ined. An arithmetic example is provided in Figure 10.
Bundles that contain any rating of 1 (i.e., two organiza-
tions exhibiting a very low character fit or competitive
fit with each other) are sorted out automatically.

Fresh Up Inc.

Regional Food Corp.

Character Matrix 7]

How well do the characters 2

of organization (row) and ]

organization (column) ]

match? o g

1 = very badly J|la
Competition Matrix w ,
In which competitive re- 2 %
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- = o —
1 = conflictary - n; R
2 = neutral 3 |G| g

= i || 2| @ |

3 = cooperative |2l &
1 2 3 4

H.A.M. Ltd.

Hot Air Productions SE

Fresh Up Inc.

Regional Food Corp.

Figure 10. Character and competition matrices
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Competitive Fit and Character Fit are
calculated on the basis of the competition
and the character matrix.

Example Calculation
Cosz,3 + ComF2’4 + ComF3’4
Com =

234 3
(2)

TR
= 3 =23
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The chart in Figure 11 yields recommendations of ac-
tions for each bundle. The favoured bundles exhibit a
high competitive fit and character fit. We thereby nar-
row down the number of possible bundles. Hence, no
ineligible bundles are further reviewed.

In the validation project, the bundle {1;3;4} scored the
highest competitive and character fits (with Organiza-
tion 1 being H.A.M.). Organization 3 (Fresh Up Inc.) is
a startup that delivers food boxes. Their strength is the
delivery of basic ingredients for a chosen amount of
people and meals. Fresh Up already provides the lo-
gistics for the whole German market. Organization 4
(Regional Food Corp.) is also a startup. It focuses on
the delivery of fresh and healthy ingredients of the sea-
son, which are provided by a network of regional farm-
ers. Regional Food does not deliver basic ingredients
at all times of the year, while Fresh Up does not
provide fresh and healthy ingredients directly from
farmers. Obviously, bundle {1;3;4} would be suited
well for the realization of the innovation, as the com-
bination of both organizations provides a unique ser-
vice.

Naturally, the final step of value network design would
be approaching the selected organizations and setting
up an intra-company business case (i.e., developing
sustainable business models for each partner and for-
mulating the value network). Therefore, it is important

Competitive Fit

to guarantee that the business models of the participat-
ing organizations are compliant with each other.

As Figure 12 indicates, H.A.M. occupies the role of the
recipe supplier, platform operator, and application pro-
vider. Fresh Up and Regional Food have been identified
as the optimal bundle. Both occupy the role of the food
vendor and logistics provider.

Conclusion

Nowadays, companies in the manufacturing industry
have to face the challenges of digitalization: the need to
develop “smart products” forces these companies to
cut across traditional product boundaries and un-
leashes a new era of competition. In many cases, the
know-how to develop a smart product exceeds the com-
petences of manufacturing companies and forces them
to enter cooperative relations. Usually, there are plenty
of possible cooperation partners that can be per-
mutated in various arrangements to realize an innova-
tion. Value networks are the result of these
permutations. Still, one of the core problems of cooper-
ation planning is that, once a company starts searching
for possible cooperation candidates, it will be confron-
ted with a lack of reliable information. The information
gathered will only incrementally become reliable over
time as soon as the possible partners get in touch and
engage in some form of collaboration.
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Figure 11. Bundle prioritization
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Figure 12. First draft of the value network for the Recipe2U business idea

We introduced a methodology for the design of value
networks induced by an innovation (i.e., innovation
pull). As a result of an innovation idea (i.e., a product,
process, or business model innovation), the coopera-
tion demand is deduced systematically. The coopera-
tion demand determines the ideal partner profile that is
used to preselect and later on evaluate potential part-
ners. We also showed that an ideal sequence can be cal-
culated, which denotes the order to approach partners.
Eventually, a first draft of the value network can be
drawn. A consistent tool support accounts for the natur-
ally low degree of information quality. The method can
be adapted once new or more concrete information be-
comes available. Thus, an innovation-oriented value
network can be designed. From a practitioner's per-
spective, it is worth mentioning that the methodology
does not alleviate the work of searching for possible
partner organizations (i.e.. developing the so-called
“long list”) or rating them. However, the methodology
can be used to find possible arrangements of partner
companies and sensitizes for the fact that an innova-
tion idea can be realized with, for example, either two
big partners or five smaller ones. Especially when enter-
ing new markets (which implies that there are no exist-
ing long-term relationships with any of the
incumbents), the methodology is a valuable extension.

www.timreview.ca

One research stream which has yet to be covered from
our perspective is the principle of value network push,
as shown in Figure 1. Value networks themselves are
usually merely used descriptively, and rarely for analyt-
ical purposes. One interesting application would be
analyzing branch value networks for market entries.
Once typical roles have been identified, a company can
either choose to occupy one of the existing roles or de-
liberately position itself somewhere else in the value
network and thereby create a new role, find partners for
it, and cooperatively find innovations.
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