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Management Summary  
 
 
Networks of cooperating organizations spread rapidly in the economy (Gomes-Casseres, 1994). These 
business networks increase competitive advantage, reduce cost and increase revenues (Powell et al., 
1996). Innovation networks are a specific type of business networks. Innovation networks are aimed 
to develop new profitable products and services in the market. It is assumed that the collective 
strategy of an innovation network is important, however little is known about the collective strategy 
of the network and the value creation in the network.  
 
In this thesis we develop a business model, based upon the business model framework of Osterwalder, 
to describe value creation at innovation network level. It is an exploratory research and an 
evolutionary approach was followed. Several adjustments were made for the business model on 
network level (based on scientific literature). Managerial theory from several research streams is 
incorporated: resource based view, dynamic capabilities, transactions cost economics, and the 
relationship view. After several steps the network navigator model was developed, with the following 
main pillars: customer interface (market(s)), value offering (proposition(s)), infrastructure 
(competencies, activities, funnel management, value network, competitive strategy), performance 
(cost structure, revenue structure, KPI’s innovation network)  
 
Value created by the innovation network can be measured with several variables, such as (estimated) 
turnover, # FTE, (estimated) cashflow, # successful innovations. Such variables can be used to make 
investment decisions for the innovation network. The business model on network level was tested and 
calibrated on 2 test cases: a waterturbine consortium and an Electric Vehicle Technology innovation 
program. Key outcomes of these cases were:  
 

 For both cases the competence maps provided valuable insights in the strengths of 
technological, marketing and organizational competencies  

 The (potential) market for waterturbines and applications for electric vehicle components can 
be characterized  

 The competitive strategy module provides valuable insights about the strategic positioning of 
the innovation activities  

 
Based on these cases we proposed that the network navigator model is valuable tool in strategic 
decision making about the innovation network. Also, several general conclusions are derived:  
 

 Business model framework can be applied on network level to describe the ‘money earning 
logic’ and the creation of value by the innovation network. Adjustments are needed in 
submodules. By applying a business model, a business perspective on innovation network can 
be obtained. The network navigator model describes and predicts the creation of value.  

 Main modules to analyze on network level include: market(s), proposition(s), competencies, 
activities, competitive strategy, and resulting cost structure and revenue structure with KPI’s 
at network level (value measurement)  

 Cost drivers can be modeled in the competencies and activities modules, the value drivers can 
be estimated from the propositions and markets modules. Clear analysis can be made about 
the strength of technological, organizational and marketing competencies, competiveness of 
innovation activities and propositions and the attractiveness of (future) target markets  

 The competitive strategy of the innovation network can be linked and implemented in the 
modules of the model.  

 
Based on these conclusions, managerial implications can be derived:  
 



 4 

 Utilize the network navigator model as a strategic framework to design new value creating 
strategies in several phases of the innovation network lifecycle. Simulate scenarios for the 
most important value drivers 

 Program management can use the network navigator model to make decisions and implement 
actions on most important value drivers and cost drivers  

 Network navigator model is especially focused on market driven networks, innovations are 
modeled as (future) business, value creation can be viewed from more viewpoints and 
stakeholders  

 Investors in the innovation network can analyze the results of the model as an investment 
decision 
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1. Introduction  
 
 
The focus of this research is on the development of value in innovation networks. Innovation 
networks, networks of cooperating organizations producing innovations, spread rapidly in the 
economy. The business rationale of the innovation network is often described in a so-called vision 
document. Technological, economical and political trends are summarized in such a document and 
often the design of and innovation network is a prerequisite to respond to these trends. These trends 
and the design of the innovation network ultimately evolve towards a rationale for establishing, 
financing and executing the innovation network.  
 
In this thesis we develop a model, based upon the business model of Osterwalder, for describing and 
validating the designed innovation network. We propose that the business model approach, 
traditionally applied on firm level, can be applied on network level to describe and predict the 
creation of value.  Till now, no standardized managerial models are used for this purpose in practice. 
A business model approach, describing and predicting value creation in the network, can evolve to 
such a managerial method. With this research, we aim to initiate a standardized model, which can be 
used in a broad set of (competitive) innovation networks. Moreover, a large set of theories about value 
creation, innovation networks and strategic management can be implemented in the submodules of 
such a model.  
 
Thus, in this thesis we will research and design a (business) model to describe and predict the value 
creation of innovation networks. In order to scope our research to a certain set of innovation networks, 
we explicitly focus upon competitive innovation networks: innovation networks with a (relative) short 
time-to-market. The research question of this Master Thesis can then be formulated as follows:  
 
As it is possible to describe the money earning logic of a firm with business models, is it possible to 
describe the money earning logic of a set of organizations in a competitive economic system, as one 
economic entity, with a business model at the network level?  
 
In this thesis we propose that a business model network level can describe and predict the creation of 
value in the innovation network. In our model we use influence diagrams to model the cause and 
effect relationships between variables. Also we can simulate the likely results of the innovation 
network in time and distillate the value and cost drivers of the innovation network.  
  
In our research design we propose a method for exploring this question in a set of research objectives:  
 

 Development of the most suitable value drivers of the innovation network to describe and 
predict the future performance  

 
 Definition of the ontology and the money earning logic of the innovation network 

 
 The development of a working simulation model to predict the value creation in the 

innovation network  
 
 Testing the model in a real economic environment: validating the effectiveness of the model in 

real life  
 
This research is an iterative process. The model will be based upon scientific derived cause and effect 
relationships between relevant concepts for the business model of the innovation network. The model 
will be refined based upon the tests with economic data from ‘real life’ innovation networks. Based 
upon these data and the fit with the model the additional literature can be sought or the model 
structure can be improved. 
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First, a conceptual model is developed. Based on this conceptual model a detailed and practical model 
was designed, based on the next modules:  
 
 Markets  
 Propositions  
 Activities  
 Competencies  
 Funnel management  
 Value network  
 Competitive strategy  
 Cost structure  
 Revenue structure  
 KPI’s innovation network  
 
The model was tested on 2 cases: a waterturbine consortium and a consortium for the R&D on electric 
vehicles. For the waterturbine consortium and the electric vehicle consortium we derived several 
KPI’s (representing value in time): estimated sales, cash flow & FTE(#).  Moreover costs and (future) 
revenues and cost driver and value drivers are derived. The competitive strategies of the innovation 
networks were summarized and the implications are implemented in the modules of the model. The 
innovation propositions and the size and value of the target markets of the innovation networks can be 
modeled. In both innovation networks a generic competence map was derived and the competencies 
could be segmented in technological, organizational and market competencies.  
 
By applying a business model (based on Osterwalder) on network level a business perspective on 
innovation networks can be developed. Due to the nature and purpose of innovation networks, money 
earning logic and its resulting costs and revenues can be viewed as an investment decision. Cost 
drivers can be modeled with (investments in) competencies and activities. Competencies and 
activities enable the development of highly successful innovations. Value drivers can be derived from 
the markets and propositions for those markets. A holistic, integrated view is needed for a strong 
collective competitive edge. The model can mainly be used in the strategy formation in the innovation 
network’s lifecycle.  
 
This paper is structured around the designed model. First, we will describe the literature of relevant 
themes on innovation networks, value creation and business models. Then we will present our 
conceptual model and explain the functions of the submodules in the detailed model structure. Also 
we will test the model in practice by modeling 2 innovation networks. Based on these activities we 
will derive conclusions and managerial implications.  
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2. Literature review  
 
 
2.1. Literature focus  
 
In this literature review various research perspectives on (interorganizational) innovation networks, 
value creation and business models are studied. Interorganizational relationship studies have 
progressed mainly at two levels: dyadic and network. Studies of dyadic alliances have often focused 
on the transactional level, relating partner characteristics to alliance processes. Studies of networks, 
with roots in social network analysis have tended to focus on structures, relationships and outcomes 
(Dhanaraj & Parkhe, 2006). Also other streams can be used in the analysis of business networks and 
innovation networks, namely:  
 

 Resource based view  
 Dynamic capabilities 
 Relationship view  
 Transaction cost economics  

 
In this research we will link several literature streams with the business model construct. The business 
model construct is anchored in strategic network theory and organizational design theory (Amit & 
Zott, 2002). In the basis, the business model construct is a design of economic exchanges (Amit & 
Zott, 2002), to further strengthen our understanding of the construct in the business model we explore 
the research streams described beneath.  
 
The resource-based view argues that the competitive advantage of an organization lies primarily in 
the application of the bundle of resources of the organization. Resources are at foundation of the 
creation of superior customer value. Abnormal rents from resources can be obtained, when these are:  
 

 Valuable (when they enable the firm to conceive or implement strategies that improve its 
efficiency or effectiveness) 

 Rare (valuable firm resources possessed by a large number of competing firms cannot be 
sources of either competing advantage or a sustainable competitive advantage)  

 Imperfectly imitable (caused by three reasons: unique historical conditions, causally 
ambiguous, social complex)  

 
Business organizations and its resources are assessed with the variables described above. Resource 
dependency theory posits that power is based on the control of resources that are considered strategic 
in or outside the organization. Therefore organizations and actors in organizations are maximizing 
their control in the resources at stake.  
  
Dynamic capabilities are the organization’s ability to integrate, build and reconfigure internal and 
external competences to address rapidly changing environments. In the business ecosystem a business 
must gather technological, market and competitive insight, make sense of it and formulate actions to 
implement effective actions. These actions can only be effective when an organization can mobilize 
internal and external competencies effectively.  
 
The relationship view focuses on relationship between actors, organizations and their characteristics. 
Recent studies indicate that productivity gains in the value chain are possible when trading partners 
are willing to make partner specific investments and integrate resources. Thus interfirm linkages in 
itself can be a source of competitive advantage. The relational view of competitive advantage focuses 
on dyad/network routines and processes as an important unit of analysis (Dyer & Singh, 1998).  
 
Transaction cost economics views organizations from the perspective of the economic exchanges 
which are conducted between the organizations. The transaction cost approach was developed by 
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Ronald Coase. Transaction cost refers to the cost of providing for some good or service through the 
market rather than having it provided from within the firm. ‘In order to carry out a market transaction 
it is necessary to discover who it is one wishes to deal with, to conduct negotiations leading up to a 
bargain, to draw up the contract, to undertake the inspection needed to make sure that the terms of the 
contract are being observed, and so on’ (Coase, 1937). Cooperation between organizations can be 
considered as acquisition of certain (scarce) resources from interaction with another organization. It is 
not a market transaction and not a process completely located in the firm.  
 
The above described research streams are present in the literature on business networks in general and 
innovation networks specifically. First, we will introduce the concept of business networks in this 
thesis. Then we will focus on value creation in innovation networks. We will discuss issues like value 
configurations models, value constellations, resource based view and dynamic capabilities. After the 
discussion and positioning of those issues we argue for and discuss the value for adopting a business 
model approach in describing and predicting value creation in the innovation network. Moreover 
several business modeling approaches will be described.  
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2.2. Business networks  
 
It is often assumed that nowadays our economy is a network economy. Organizations collaborate 
more and more to achieve specific business objectives. Collaboration is no longer confined to 
conventional bilateral alliances, such as joint ventures and marketing accords. Today we see groups of 
companies linking themselves together for a common purpose (Gomes-Casseres, 1994). The growth 
in number of alliances is visualized below (Gilsing et al., 2007) in figure 2.1.   
 

 
Figure 2.1: growth in number of alliances 

 
Over the past decades we witnessed (especially) a tremendous growth in the number of strategic 
technology alliances and growing importance of interfirm collaboration (Gilsing et al., 2007). 
 
Firms form technology alliances to reduce costs, to reduce time-to-market, or to search for new 
technological opportunities. Collaboration agreements between organizations are more and more 
embedded in networks of cooperating organizations. Due to customized demand, focus on core 
competencies and resulting scarcity of the business resources, conventional two alliances are being 
replaced by multilateral alliances between business organizations to stay competitive.  
 
Organizations can cooperate within business networks to increase their competitive advantage. Firms 
turn to a collaboration strategy to acquire resources and capabilities they cannot produce internally 
(Powell, Koput & Smidt-Doerr, 1996) and the resources of more than one cooperating organization 
are necessary to execute business operations effective.  Business networks can be defined as 
(Rosenbloom, 1995):  
 
‘A group of firms with restricted membership and specific, and often contractual business objectives, 
likely to result in mutual financial gains. The members of a network choose each other for a variety of 
reasons; they agree explicitly to cooperate in some way and to depend on each other to some extend. 
Networks develop more readily in clusters particularly where multiple business transactions have 
created familiarity and trust.’  
 
Networks can have different goals and functions for its members. In this review we focus on 
innovation networks. In order to position the scope of our literature review we will examine several 
types of business networks.  
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2.2.1. Network typology  
 
Business networks  
 
Different business networks are needed to compete effectively in different business environments.  
Business networks can be classified (De Man, 2004) in the following categories:  
 

 Quasi-integration: collaboration between organizations to achieve a strong strategic position 
in a maturing industry  

 Vertical supplier network: collaboration between suppliers and customers in a value chain  
 Solution network: a business network with the aim of the development of an unique value 

proposition for a target market by combining the competencies of a set of organizations 
 R&D network: a network of organizations which focus on collaboration in fundamental and 

applied research   
 Standardization network: a network with the aim of establishing a technology standard in an 

industry  
 
Innovation networks  
 
In this review we will focus on innovation networks: a subset of the networks introduced above. 
Innovation networks can for example be formed to execute R&D, to standardize new technology or to 
market a new value proposition. Innovation networks are thus a specific type of business networks. 
Innovation networks can be defined as (Kuppers & Pyka, 2002): 
 
‘Interaction processes between a set of heterogeneous actors producing innovations at any possible 
aggregation level.’  
 
Thus organizations interact in an innovation network to produce new profitable products/services in 
the market. Innovation activities are increasingly located in a range of inter-organizational 
collaboration agreements. Innovation networks thrive as organizational forms when the knowledge 
base is complex and changes rapidly (e.g. due to the introduction of disruptive technologies).  In the 
innovation network the technological, market and organizational knowledge is combined / transferred 
between the organizations in the network in order to produce successful new knowledge 
combinations. These new knowledge combinations can result in successful innovations. Another 
trend, defined by the concept of open innovation, also describes a new way of producing innovations. 
Open innovation is a broad term to describe the creation and capturing of value by companies in the 
innovation chain by cooperating or trading (knowledge) assets. Therefore, we will examine the 
relation between innovation networks and open innovation.  
 
2.2.2. Innovation networks and open innovation  
 
Dhanaraj & Parkhe (2006) state that ‘network advantages can substitute for monopolistic advantages 
of giant corporations presumed by Schumpeter as uniquely efficious engines of innovation’. In 
networks organizations can share and create knowledge and produce innovations effectively. This 
corresponds with the philosophy of open innovation which states that ‘the source for value creating 
resources and capabilities should extend the boundaries of the firm’. Open innovation can thrive in 
innovation networks. Organizations can co-operate together in innovation projects. Also innovation 
networks provide the necessary linkages between organizations for other transactions in the 
innovation chain, such as the sales of IP to an other organization in the network or the spin-out of a 
venture.  
 
Open innovation is defined as: 
 
‘The use of purposive inflows and outflows of knowledge to accelerate internal innovation and expand 
the markets for the external use of innovation’. Firms can and should use external ideas, as well as 
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internal ideas and internal and external paths to the market as they look to advance their technology.’ 
(Chesbrough, 2003)   
 
In the following figure (figure 2.2) the open innovation concept is visualized:  

 

 
    Figure 2.2: Open innovation paradigm  
 
The main proposition of open innovation is that more and useful knowledge resides outside of the 
boundaries of the organization than within the organization itself. Nowadays knowledge is widely 
distributed and organizations cannot afford to rely solely on their own research. Organizations must 
capture the knowledge outside the own organization. Closed innovation is the opposite of open 
innovation. Organizations working in this paradigm keep their inventions highly secret and they do 
not assimilate information from outside their own R&D labs. This is the old model of innovation 
activities. More and more organizations are adopting the open innovation model and seek actively 
outside their boundaries to use new knowledge and search inside their own organization for assets 
they can sell on more ways profitably in the market. Innovation networks can enable and streamline 
the implementation of open innovation principles as described above. Organizations are connected 
with each other in such networks and can more easily identify opportunities for business transactions 
in the innovation chain. Open innovation should lead to change in the profitability of companies by 
reducing the costs of research and development, and second by allowing more ways to capture value 
created with innovation activities. This can be done by for instance licensing, spin offs and sales of 
new business units. Thus in the open innovation paradigm more transactions are made in the 
innovation chain between innovation producers.  In the following figure the economics of the open 
innovation concept is visualized (figure 2.3).  
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Figure 2.3: Economics of open innovation 

 
Thus innovation in business networks is enabled by open innovation principles. Business networks 
can save cost and time in the development, and create additional revenue by trade in IP and new 
business. Moreover, by partnering, organizations create new opportunities for value creation.  In order 
to describe the concepts of ‘value’ and ‘value creation’ in innovation activities and innovation 
networks we describe these concepts in general and relate them with innovation networks.  
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2.3 Value creation in innovation networks  
 
2.3.1 Value and value creation  
 
An innovation network must create benefits for its stakeholders; for example the supply of specific 
technical knowledge, financial resources, products, or services. The network serves thus the 
realization of strategic goals of participating organizations. These benefits can be generalized with the 
concept of value. The innovation network creates business value for its participating organizations. In 
order to establish a description of value we introduce tangible value and intangible value. In the 
following these concepts are elaborated.  
 
Tangible value: all exchange of goods, services or revenue, including all transactions involving 
contracts, invoices, return receipt of orders, request for proposals, confirmations and payment. 
Products and services that generate revenue or are expected as a part of a service are also included in 
the tangible value flow of goods, services, and revenue.  
 
Intangible value: includes knowledge exchanges including strategic information, planning knowledge, 
process knowledge, technical know-how, collaborative design, and policy development.  
 
In the innovation network, organizations cooperate in projects or other organizational modes with the 
objective to create value. Value creation in an innovation network can be defined as:  
 
‘The configuration of resources and activities of a set of organizations in order to achieve a (mutual) 
business objective’   
 
Resources of organizations and activities are aligned with each other in clusters of organizations and 
representing individuals who commit themselves to certain business objectives. The membership of 
an innovation network serves thus strategic imperatives for its members. Examples of strategic 
imperatives are the generation of additional turnover, competence development of new technologies 
or reducing the risks of investments in a range of technologies. These activities create value for 
members of the innovation network and its customers.   
 
Business networks emerge from positions of advantage (Porter, 1998).  A collection of firms within a 
certain boundary must have a set of valuable assets (e.g. knowledge, physical resources, customer 
relationships) to survive in an economic system. A strong collective competitive edge is needed for 
the profitable exploitation of such a set of valuable assets. The competitive advantage of an 
innovation network is essential for its success and added value in the economic system. In order to 
explain value creation and competitive advantage of the network we will first summarize the resource 
based view. Also, we will introduce models based on this view and which describe network 
performance and value creation  
 
2.3.2 Resource based view & innovation networks  
 
Resources can determine the value creating possibilities of innovation networks. Daft (1983) defines 
resources as all assets, capabilities, organizational processes, firm attributes, information, knowledge, 
etc controlled by a firm that enable the firm to conceive of and implement strategies that improves its 
efficiencies and effectiveness. The organization’s resources are the foundation for the creation of 
superior customer value. Resources have been classified in the literature as physical, financial, 
technological, managerial, and organizational resources.  

 
Resource dependency perspectives posit that resource scarcity is the most important reason for 
engaging in collaborative engagements (Gilsing et al., 2007). Lack of own resources to create superior 
customer value motivates organizations to look outside the scope of its own organizational boundaries 
to link with other sets of resources. Cooperation with other organizations is a strategic tool to profit 
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from the resources of other organizations in win-win transactions. The configuration of these 
resources in co-operations between organizations can be used to assess the value creating potential of 
a network. In this thesis we will discuss several of these models.  
 
Value creating system of Porter 
 
In this paragraph a set of value configuration models will be discussed. Porter (1985) argues that 
value is created by a value creating system: a vertical chain extending from suppliers in upstream 
industries to buyers of products and services downstream. In the following figure  (figure 2.4) this 
chain is represented.  

 
Figure 2.4: Value chain (Porter, 1985)  

 
Stabell and Fjeldstad (1998) state that the value chain, the value shop, and the value network are 
generic value configuration models required to understand and analyze firm level value creating logic 
across a broad range of industries and firms. Porter’s value chain framework is the accepted language 
for both representing and analyzing the logic of firm level value creation. The allocation of costs and 
assets to each activity can be used to assess the activities that are most important determinants of 
overall product profitability. Comparing different relative benchmarks provides an indicator of 
competitive advantage and improvement potential. Sustainable competitive advantage is determined 
by the nature of the sources of competitive advantage. Uniqueness and non-imitability of the drivers 
of cost and value can lead to sustainable competitive advantage.  
 
Value shops rely on intensive technology to solve a customer or client problem. Selection, 
combination and order of application of resources and activities vary according to the requirements of 
the problem at hand. Firms with an intensive technology are labor intensive with professionals and 
specialists in the problem domain covered as the core and frequently the largest component of the 
workforce. A value network is a complex set of social and technical resources. Value networks work 
together via relationships to create social goods or economic value.  
 
Value creating activities  
 
Wallin (2000) distinguishes four value creating activities of the firm: resource integration, customer 
interaction, generative and transformative capabilities. The framework of Wallin (2000) is presented 
and explained in the following table (table 2.1). 
 
 
 
 
 
 
 



 18 

 
Resource-integration capabilities 
 
Refers to the capability to deploy firm addressable assets 
and capabilities inside and outside the boundaries of the 
firm. The resource-integration capability can be divided into 
internal integration and external integration. 
 

Customer-Interaction capabilities 
 
Is the capability to listen to and understand the customer, as 
well as the ability to communicate to the customer about the 
value creation possibilities of the firm, and to do so over 
long periods of time. 

Generative capabilities 
 
The ability to create new bundles of product traits that 
constitute firm specific competences. Two important 
features of generative capability can be identified, 
innovation, and execution. 

Transformative capabilities 
 
Refers to the ability to combine bundles of product traits that 
in terms of physical, service, and people content have the 
threshold traits required by each customer and which can be 
offered at costs less than their perceived value creating 
potential. 
 

Table 2.1: Framework of Wallin (2000) 
 
A firm can establish a competitive advantage by excellence in one or more value creating activities.  
 
2.3.3. Dynamic capabilities  
 
Another way to describe the development and existence of a competitive advantage is the dynamic 
capabilities viewpoint. Recent scholarship stresses that business enterprises consist of portfolios of 
idiosyncratic difficult-to-trade assets and competencies. Within this framework competitive advantage 
can flow at a point in time from the ownership of scarce, but relevant and difficult-to-imitate assets, 
especially know-how. However, in fast moving business environments open to global competition, 
and characterized by dispersion in the geographical and the organizational sources of innovation and 
manufacturing, sustainable advantage requires more than the ownership of difficult-to-replicate 
(knowledge) assets. It also requires unique and difficult-to-replicate dynamic capabilities (Teece, 
2007). Dynamic capabilities explain the sources of competitive advantage over time.  
 
The business environment can be defined as the business ecosystem: the community of organizations, 
institutions, and individuals that impact the enterprise and the enterprises customers and suppliers 
(Teece, 2007). In the business ecosystem a business must gather technological, market and 
competitive insight, make sense of it and formulate actions to implement effective actions. In the next 
figure (figure 2.5) the insights and analytical system of a company to exploit emerging opportunities 
in the ecosystem are presented. 
 

 
Figure 2.5: Elements of an ecosystem framework for ‘sensing’ market and technological opportunities 

 
Managers in competitive organizations must sense, filter, shape and calibrate business opportunities to 
establish new profitable strategic positions. It can be argued that innovation networks must sense, 
filter, shape and calibrate business opportunities to generate new successful innovations. 
Organizations must not only look outside the innovation network for new value creating 
opportunities. They also must sense and shape movements within the innovation network and 
cooperating organizations.  
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Organizations with good dynamic capabilities have entrepreneurial management that is strategic in 
nature and achieves the value enhancing orchestration of assets inside, between and amongst 
enterprises and other institutions in the ecosystem (Teece, 2007). Entrepreneurial management has 
little to do with analyzing and optimizing. It is more about sensing and seizing – figuring out the next 
big opportunity and how to address it. It involves recognizing trends, directing resources to seize 
opportunities and executing the right actions to create a superior profit on these opportunities.  
 
2.3.4. Competitive advantage of innovation networks  
 
Several models are developed to explain the competitive advantage of cooperation between 
organizations. In order to describe the potential competitive advantages of alliances Das and Teng 
(2003) argue that resource characteristics of the partners, interpartner resource alignments and 
interpartner market commonality (similarity between target markets) can predict ultimately the 
performance of an alliance. In general, the resource based view states that the following resource 
characteristics form the foundation for a sustained collaborative advantage:  

 
 Value  
 Scarcity  
 Inimitability 
 Sustainability  

 
Based on the resource based view we propose that in a network the collaboration between 
organizations should led to a rare and valuable configuration of resources, which is not easily imitated 
and is sustainable. According to the proponents of the resource based view such an innovation 
network can achieve a strategic advantage.  This corresponds with the core competence stream in 
strategic management which argues that the organization must excel on a specific set of capabilities, 
and with this strategy creates a position of value and scarcity. Core competencies are thus the 
activities which create most value for the customer. 
  
Competitive advantage is a position where a firm is able to create more value for the customers than 
its competitors, while earning a superior return on investment. Competitive advantage requires the 
possession of superior tangible assets, intangible assets, or competencies. A pair or network of firms 
can develop relationships that result in sustained competitive advantage (Dyer, 1998). Sources of 
competitive advantage in collaborations between organizations consist of relation specific assets, 
knowledge sharing routines, complementary resources and capabilities and effective governance. In 
the following figure (figure 2.6) these sources of competitive advantage are represented.  
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Figure 2.6: Interorganizational competitive advantage (Dyer, 1998) 

 
Relation-specific assets develop when partners make relation specific investments and reduce 
transaction costs between the activities of the partners 
 
Knowledge sharing routines develop when partners interact regularly and transfer, recombine and 
create specialized knowledge (Dyer, 1998). Partners can be the most important source of new ideas 
and information that enhances the development of successful innovations  
 
Complementary resources and capabilities can be leveraged in an innovation network by combining 
distinctive resources of alliance partners where they collectively create more value then when 
exploited by a firm solely (Dyer, 1998).  
 
Effective governance is important in reducing transaction costs and initiating value creating initiatives 
(Dyer, 1998).  
 
Competitive advantage can be established vis-à-vis other competing networks. The models above can 
explain this competitive advantage.  
 
Competition between networks  
 
Groups of partners can compete with other groups in the industry. Especially in the knowledge 
intensive high tech sector cooperative technology agreements have become the foundation to gain 
innovation and learning advantages. A collective strategy can make the difference in winning the race 
for scarce resources and establishing a strong, defensible position in an industry. In the following 
figure (figure 2.7) an example of the networks in the microelectronics industry is visualized in a 
network diagram.  
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Figure 2.7: Alliance blocks in the microelectronics industry 

 
Alliance blocks compete against each other for various resources: e.g. customers, technology 
investments by companies. A strong competitive advantage is an imperative. Such an alliance block 
must have a collective strategy to compete effectively and create value for its stakeholders.  An 
innovation network is a subset of the alliance blocks and thereby it also has a collective strategy to 
compete effectively.  
 
2.3.5. Social capital in the innovation network  
 
Value creation in innovation networks can arise from the combination and exchange of resources 
between social actors. Effective resource linkages must be identified and exploited to generate a 
profitable cooperation. Social capital is a set of social resources embedded in relationships. Social 
relations encourage resource exchange, combination and development between complementary 
actors. Social capital facilitates value creation (Tsai & Ghoshal, 1998). In the innovation network 
formal and informal social relations and tacit social arrangements encourage productive resource 
exchange and combinations and thereby promote the production innovations. The value of the set of 
social resources is also dependent of the set of organizations in the network.  The set of organizations 
of an innovation network, for example the identities and resources of participating organizations, also 
plays a critical role in determining firm performance in the network (Baum, Salabrese & Silverman, 
2000). Thus the recruitment of organizations, and with that the foundation of the social capital of the 
network, is critical.  
 
2.3.6. Alliance management capabilities of network members   
 
By developing alliance management skills, firms can coordinate more effectively with their partners 
and ultimately improve collaborative benefits (Sampson, 2005). By improving collaborative benefits 
the value creation processes in the innovation network can be enhanced. Alliance management 
capabilities include for example network visioning capabilities and net management capabilities. In 
networks, network visioning capability refers to management skills and competencies in creating 
valid views of networks and their potential evolution (Moller & Halinen, 1999). This is an essential 
strategic capability without which the opportunities in the network value activity configurations 
cannot be achieved. The network visioning capability has received very limited research attention. 
Net management capability refers to the firm’s capability to mobilize and coordinate the resources of 
other actors in the network (Moller & Halinen, 1999). 
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In the next paragraph we will connect the theories described above with general models for 
innovation networks.  First, we start with the introduction of the concept of value constellation.  
 
2.3.7. Value constellations  
 
The concept of value constellations is tightly linked with the concept of innovation networks: they are 
established to commercialize an innovation together with partners that own critical resources and are 
tightly linked to the underlying business (Vanhaverbeke & Cloodt, 2006). Due to worldwide 
connectivity provided by the Internet, organizations are now able to participate in these constellations. 
No longer are organizations bound to geographical regions: the entire world has become their 
playground. The competitive advantage of a value constellation is based upon the set of firm level 
resources and competencies that are aggregated at the constellation level (Vanhaverbeke & Cloodt, 
2006).  
 
Innovation based value creation for a targeted customer group is at the center of open innovation in 
general and value constellations in particular (Vanhaverbeke & Cloodt, 2006). The value constellation 
model enables the description of value creation of an innovation network at a higher abstraction level. 
In this thesis we will focus our literature summary more on business modeling and business models, 
because we will propose that these models can not only be applied a firm level, but also at network 
level. To achieve this objective a fundamental understanding of business models is needed. In the next 
paragraph we will summarize the literature on business models. We focus explicitly on business 
models because (on firm level) this framework has received a lot of research attention  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 23 

2.4 Business models and innovation networks  
 
First, we will describe the business model concept on firm level. Then we will explore the efforts 
made on network modeling.  
 
2.4.1. Business model concept  
 
In this thesis we propose that value creation in innovation networks can be described by the business 
model concept. On a higher abstraction level a business model is a conceptual model to describe the 
function and value of an economic entity in a certain economic environment. In the core, the function 
of an innovation network is relatively simple and clear: developing profitable and highly successful 
innovations to ensure new business. Innovation is the link between technological performance and 
economic value. Therefore we argue that innovation network is an economic entity and is embedded 
in a certain business environment. To describe the function and value of this economic entity a 
business model can be utilized. In this thesis we propose thus that value creation in a business 
network, more specifically value creation in an innovation network can be described with the business 
model approach. Therefore, we will introduce the business model concept.  
Every economic entity has a (explicit/implicit) business model. A business model can be defined as:  
 
‘A conceptual tool that contains a set of elements and their relationships and allows expressing a 
company’s logic of earning money. It is a description of the value a company offers to one or several 
segments of the customers and the architecture of the firm and its network of partners for creating, 
marketing, and delivering this value and relationship capital, in order to generate profitable and 
sustainable revenue streams’ (Osterwalder, 2004).  
 
Business models are the link between technological inventions and market commercialization 
(Chesbrough & Rosenbloom, 2002). The essence of the idea is ‘how you get paid’ or ‘how you get 
money’ or (Chesbrough & Rosenbloom, 2002). Simply said it is the money earning logic of the 
organization. Chesbrough has defined the business model as (2006):  
 
‘A business model performs two important functions: it creates value and it captures a portion of that 
value. It creates value by defining a series of activities from raw materials to the customer that will 
yield a new product or service with value being added throughout the various activities. The business 
model captures value establishing an unique resource, asset or position within that series of activities, 
where the firm enjoys a competitive advantage.’  
 
A business model is the core logic for creating value. Important premises are the factual information 
which forms the input of this business model, and the cause and effect relationships describing the 
business logic. The business logic is the logic of developing and executing a sustainable and 
profitable business.   Technology itself is not sufficient, business models are needed to bring 
innovations to the market. Commercialization is thus the key to innovation, without 
commercialization, a brilliant technology will have no benefit to the company (Chesbrough, 2003). In 
figure 2.8 these relationships in the business model are visualized.  
 
 
 
 
 
 
 
 

Figure 8: Business model   
Figure 8: Business model   
 
Figure 2.8: Business model   

Technical  
inputs:  
e.g. 
feasibility, 
performance 

Economic  
outputs: 
e.g.  
value,  
price,  
profit  

Business model 
 Market  
 Value proposition 
 Value chain  
 Cost & profit 
 Value network  
 Competitive 

strategy  
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All concepts must be effectively linked with each other to form an unique position in an economic 
system. In the next paragraph we will explore the efforts of business modeling on network level and 
its advantage for its stakeholders.  
 
Business modeling of business networks  
 
The design and performance specification of products, and the business model employed, all help 
define the manner by which the enterprise delivers value to customers, entices the customers to pay 
for value and converts those payments to profits (Teece, 2007). This logic is also applicable on 
network level. Several approaches are developed to conceptual model network value creation. A 
number of these business modeling techniques are (Gordijn & Pijpers, 2007):  
 
 BMO (Osterwalder & Pigneur) with the purpose of expressing the business logic of the firms in a 

network  
 e3 value (Gordijn & Akkermans) consider value transfer between the actors in the networked 

value constellation  
 e3 forces (Gordijn & Pijpers) shows the strength of various external forces on the value 

constellation  
 
We will briefly describe these methods of business modeling to enhance our understanding of recent 
work on the modeling of (innovation) networks.  
 
e3 value model  
 
The e3 value model is focused upon the value transfer across partners. Gordijn & Akkermans define 
the following elements in their e3 value model.  
 
 Actors (often organizations or final customers) are perceived by their environment as 

economically independent entities. Meaning that actors can take economic decisions on their own  
 Value objects are services, goods, or money, which are of economic value for at least one of the 

actors. Value objects are exchanged by actors  
 Value ports are used by actors to provide or request value objects to or from other actors  
 Value interfaces owned by actors, group value ports and show economic reciprocity. Actors are 

only willing to offer objects to someone else, if they receive adequate compensation in return. 
Either all ports in a value interface each precisely exchange one value object, or none at all.  

 Value transfers are used to connect two value ports with each other. It represents one or more 
potential trades of value objects  

 Value transactions group all value transfers that should happen or none should happen at all. In 
most cases, value transactions can be derived from how value transfers connects ports in 
interfaces, but in particular cases ambiguity is possible. To resolve ambiguity, value transactions 
are needed  

 Value activities are performed by actors these activities are assumed to yield profits  
 Dependency paths are used to reason about number of value transfers as well as their economic 

values. A path consists of consumer needs, connections, dependency elements and boundary 
elements. A consumer need is satisfied by exchanging value objects (via one or more interfaces). 
A connection relates a consumer need to a value interface or relates various interfaces with 
internally, of a same actor. A boundary element represents that we do not consider anymore value 
transfers for the path.  

 
e3 forces model  
 
Gordijn & Pijpers designed the e3 forces model. The e3 forces model is related with the e3 value 
model. e3 forces concentrates more on the position of organizations in an environment with forces 
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that influence that position. The forces are directly based on Porter’s Five Forces framework (Porter, 
1980). The concepts used in e3 forces (Gordijn & Pijpers, 2007) are:  
 
 Constellation. A constellation is a coherent set of two or more actors who cooperate and create 

value to their environment. Actors are independent economic and (often also legal) entities. The 
actors are related using value transfers.  

 Market. A constellation operates in an environment consisting of markets. External organizations 
are grouped in a market, because by considering sets of organizations, we abstract away from the 
individual and limited.  

 Dominant actor. A market may contain dominant actors. Such actors have the power to influence 
the market and thus actors in the constellation. If a market is constructed out of single large 
organization and a few small organizations, then it is the large organization who determines the 
strength of a market and is it less relevant to consider small organization. 

 Submarket. It is possible to model submarkets of a market. A submarket is a market, but has a 
special type of value object that is offered or requested from the constellation.  

 Force. By exercising a force, markets in the environment of a constellation influence actors in the 
constellation.  

 
In the following figure (figure 2.9) an example of e3 forces model is given.  
 

 
Figure 2.9: e3 forces model 

 
In the next paragraph we will introduce the building blocks of the business model concept of 
Osterwalder. Osterwalder introduced in his PhD thesis, The business model ontology: a proposition in 
a design science approach (Osterwalder, 2004). We elaborate specifically on this framework, because 
it is the most comprehensive and integrated view on business models, and is based on a synthesis of 
all business model(ing) literature.  
 
2.4.2. Building blocks of the business model concept  
 
Osterwalder (2004) introduces the following nine business model building blocks in his dissertation 
(table 2.2): 
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Building block of business model Description 

Value proposition  Overall view of a company’s bundle of products and 
services to the customer  

Target customer  Segment of customers a company wants to offer value to.  
Distribution channel  Distribution channel is a means of getting in touch with the 

customer  
Relationship  The kind of link a company establishes between itself and 

the customer  
Value configuration  Arrangement of activities and resources that are necessary in 

order to create value for the customer  
Capability  The capability is the ability to execute a repeatable pattern of 

actions that is necessary in order to create value for the 
customer  

Partnership  Voluntarily initiated cooperative agreement between two or 
more companies in order to create value for the customer  

Cost structure  Representation in money for all the means employed in the 
business model  

Revenue model  The way a company makes money through a variety of 
revenue flows  

Table 2.2: Nine building blocks of the business model 
 
The value proposition is the value created for the target customer, this value is embedded in the 
products and services of the organization.  The value is dependent upon the value of competing 
products and services and the perception of customer. This proposition is based upon the knowledge 
and capabilities of the organization and can consist of multiple value offerings to multiple customer 
segments.  
 
The target customer contains the set of customers (decision makers) an organization wants to create 
value for. The drivers of (the business of) the target customer should be studied in detail to assess the 
way a target customer perceives the product/service. Also, only then the product features can be 
determined and weighted which deliver the value to the customer. The number/budget of target 
customers and the competitiveness of the product/service give an estimation of the attractiveness of 
the total business. Distribution channels connect the products / services with the customer. 
Distribution channels are needed to connect the product (physically) with the customer and provide 
value. 
  
Another element is the value configuration. An organization reconfigures its resources and conducts 
the activities that create most value for specific target customers. This value configuration is tightly 
connected with the concept of capability: the ability to execute a stable set of repeatable actions to 
create value for the customer. The value configuration and the capability ultimately ‘produce’ the 
products or services which are valued by the customers. Moreover, partnerships can be formed to 
leverage key capabilities and create more profit from the value configuration and the capability of the 
organization. If a company lacks a certain capability it can team up with other organizations and 
source in capabilities of the other organizations. The cost structure describes the financial 
consequences of the usage of several means to keep the business operating. This is a representation in 
money and ultimately describes not only the cost of resources, but also the efficiency with which 
resources are used in the business. The revenue model describes the incoming cash flow generated by 
customers who are served well, and for which value is delivered.  Revenues are generated when 
sufficient customers pay the price for a certain good or service.  
 
These nine building blocks can be classified in 4 pillars (table 2.3): product, customer interface, 
infrastructure management, financial aspects (Osterwalder, 2004).  
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Product Customer interface Infrastructure 

management 
Financial aspects 

Value proposition  Target customer  Value configuration  Cost structure  
 Distribution channel  Capability  Revenue model  
 Relationship  Partnership   

Table 2.3: 4 pillars of the business model 
 
A business model is a translation of the strategy of an organization. The cause and effect relationship 
in the business logic should be made on facts and realistic assumptions. The business model is of no 
value when the underlying assumptions are incorrect. The core logic of the business should be based 
on solid fundamentals and accurate abstractions of the reality.  
 
The business model is a strategic, conceptual tool to describe and the design the functioning of the 
innovation network. In this thesis, we hypothesize that the business model can be extremely useful in 
describing, predicting and designing the money earning logic of the innovation network.  
In this thesis we design a business model for the innovation network using the ontology described 
above:  
 

 Value propositions of the innovation network  
 Target customers for its innovations  
 Distribution channels and relationship with (potential) customers  
 Value configuration and capability of the innovation network: descriptions of the core 

activities, resources, core competencies and strategic intent of the innovation network. Also 
the partnerships or connections to other (innovation) networks can be described 

 The resulting costs of developing innovations and the estimated revenues in the future.  
 
In the next paragraph we will set up the framework for our research and elaborate on our actions and 
estimated results.  
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3. Research design  
 
 
3.1 Introduction  
 
In this paragraph the research design for the Master Thesis ‘Value creation in innovation networks: a 
business model approach’ is presented. The purpose of this design is to provide a higher level and 
consistent ‘building plan’ of the research in this thesis.  The aim of this thesis is to develop a higher 
level business model for innovation networks and provide evidence for the effectiveness of such a 
methodology. This design contains therefore following elements to successfully reach this goal:  

 
 Research question  
 Importance / benefits of the study  
 Research design  
 Development of propositions  
 Modeling  
 Data collection & analysis  
 Project management  

 
In the next paragraphs we will elaborate on these issues.  
 
3.2 Research question 
 
In this thesis we will research and design a (business) model to describe and predict the value creation 
of innovation networks. In order to scope our research to a certain set of innovation networks, we 
explicitly focus upon competitive innovation networks: innovation networks with a (relative) short 
time-to-market.  
 
The research questions of this Master Thesis can then be formulated as follows:  
 
As it is possible to describe the money earning logic of a firm with business models, is it possible 
to describe the money earning logic of a set of organizations in a competitive economic system, 
as one economic entity, with a business model at the innovation network level?  
 
In this thesis we investigate a set of theories and its applicability on the modeling of cause and effects 
relationships (in terms of business logic) and performance of the innovation network. Theories from 
(for example) the resource based view, dynamic capabilities, relationship view and transaction cost 
economics are used to derive the most accurate and effective concepts to describe the business model 
of an innovation network. Actively, we search and test theories from a variety of research streams, 
explaining value creation at network level.  
 
Thus our research questions focuses on money earning logic. Modeling the money earning logic is at 
the core of this research. Based on the model we will derive the managerial implications and design 
guidelines.  
 
In order to answer the research questions the next objectives can be derived.  
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3.3 Research objectives  
 
The research objectives of this thesis include:  

 
 Development of the most suitable value drivers of the innovation network to describe 

and predict the future performance  
 

 Definition of the ontology and the money earning logic of the innovation network 
 

 The development of a working simulation model to predict the value creation in the 
innovation network  

 
 Testing the model in a real economic environment: validating and evolution of the 

model with datasets of innovation networks  
 
In order to successful reach these goals an effective research design will be developed. First we will 
summarize the importance and the benefits of this study. We will introduce the relevance for 
practitioners and academics.  
 
3.4 Relevance of the study  
 
Innovation networks spread rapidly in today’s competitive and complex economy. Initiated by 
governmental bodies or developed naturally in the economy, these networks provide additional value 
for its users. In practice it is often assumed that these networks provide additional value in the 
economic system and that the allocation of resources to these networks are thus justifiable. The 
business case of the innovation network is often described in a so-called vision document. In such a 
document the core arguments of establishing an innovation network are given, based on for example:  
 

 Developments in core technologies  
 Developments in large mass-markets 
 Developments in strategies and organizational structures of companies in an industry  

 
These trends and the design of the innovation network ultimately evolve towards a rationale for 
establishing and financing the innovation network.  
 
However, a business model approach, describing and validating the designed innovation network 
(qualitatively and quantitatively) is not common practice. Till now, no standardized managerial 
models are used for this purpose in practice. A business model approach, describing and predicting 
value creation in the network can evolve to such a managerial method. With this research, we aim to 
initiate a standardized model, which can be used in a broad set of (competitive) innovation networks. 
Moreover, a large set of theories about value creation, innovation networks, etc can be implemented 
in the submodules of such a model.  
 
In management literature no specific models are found describing value creation in the innovation 
network from a business model approach using multiple streams of literature. Research on innovation 
networks is often descriptive and does not provide an integrated view. Therefore our research does not 
only create value for the practice but also the academic aspect will be further elaborated on. In order 
to achieve the advantages of our study we need a solid research design to implement the fundamentals 
of our research.  
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3.5 Research design   
 
In the research design the most important clusters of actions are formulated to answer the research 
questions and achieve the objectives of this research.  
 
In the following figure (figure 3.1) the research design is visualized:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     
 Figure 3.1: Research design  

 
This research will be an iterative process. The model will be based upon scientific derived cause and 
effect relationships between relevant concepts for the business model of the innovation network. The 
model will be refined based upon the tests with economic data from ‘real life’ innovation networks. 
Based upon these data and the fit with the model the additional literature can be sought or the model 
structure can be improved. Now, we will further explore several elements of the research design, 
namely the development of propositions, business modeling and testing via data collection and 
analysis.  
 
3.5.1 Development of propositions 
 
Propositions are derived from literature to model the appropriate cause and effect relationships 
(qualitatively and quantitatively) between the concepts in the business model. However, also the 
(business) model itself is based on propositions. Therefore, two sets of propositions will be 
developed:  
 
The first set will contain the propositions relating to theories with their roots in the management 
research literature, describing and predicting the relationships between 2 or more concepts applicable 
in describing and predicting processes in the innovation network.  
 
The second set will consist of the propositions and assumptions underlying the model. These will be 
propositions regarding the model, like for example:  
 
 The business model approach of Osterwalder is applicable in predicting the revenues and profit of 

the innovation network.   

Literature 
review  

Development 
propositions  

 Modeling  

 Testing  

Testing the model on a set of 
innovation networks 

Modeling the network based 
on validated propositions 
from literature (from a variety 
of research streams) 

Developing cause-effect 
relationships for the influence 
diagrams in the simulation 
model   

Collecting theories and 
results from previous 
research on networks, value 
creation & business models   
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In the next chapter we explain and derive both kind of propositions which form the foundation of our 
business model.  
 
3.5.2 Business modeling  
 
First a conceptual model, relating the concepts of sets of theories with each other will be developed. A 
more detailed and quantitative model will be developed in a number of steps. The model will be 
grounded in theory with the business model theory in the lead. In table 3.1 the generic business model 
relationships an example of relevant constructs / variables are for the several business model concepts 
are stated.  
 

Building block of business model Constructs / variables  
Value proposition   Valuation of the product attributes 

 Type of value proposition 
 Risk of value proposition  

Target customer   Size & growth of target market  
 Strength of buying reasons  
 Profitability target customer  
 Complexity of sales process  

Distribution channel   # Retailers  
 Profit margin of retailers  
 Costs of retailers  

Relationship   Valuation of relation specific assets  
Value configuration   Cost drivers  

 Value drivers  
 Complementarity of tangible and 

intangible assets  
 Alliance structures  

Capability   Knowledge (technical, market, 
organizational)  

 Core competencies  
Partnership   # Alliances outside innovation network  

 Size of alliances outside innovation 
network  

Cost structure   Labour costs  
 Material costs  
 IP costs  
 Overhead  
 Marketing & sales costs  
 Managerial costs  

Revenue model   Turnover  
 Operating profit  
 Net profit  
 % Successful innovations in market  

Table 3.1: Nine building blocks of the business model and possible variables / constructs in the model 
 
Financial metrics which can be used to assess the economic attractiveness/performance of an 
innovation network are for example:  
 

 Discounted cashflow method (DCF method)  
 Return on investment (ROI) 
 Return on new invested capital (RONIC) 
 Economic value added (EVA)  
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The model will be programmed in Analytica, a modeling tool suitable for development of influence 
diagrams in which decisions are linked to consequences. The nodes in the model can have values 
which are uncertain in time. The diagrams visualize business logic and support numeric analysis of 
business cases. Analytica offers the transparency of visual influence diagrams and the flexibility of 
intelligent arrays for handling multidimensional models. It supports risk and uncertainty analysis with 
fast Monte Carlo simulation. It let’s you scale up models to handle problems that are too cumbersome 
or intractable in spreadsheets. In the next we will describe our tactics to test our model in a real 
economic environment.  
 
3.5.3 Data collection & analysis  
 
Our model and its underlying propositions will be tested with business data of innovation networks. 
The research will be exploratory: the model will be tested upon an appropriate target population to 
verify the power of our designed model. Real-life economic data will be collected to test the 
developed model.  
 
The testing of the model serves two purposes:  
 

1. The testing of the quality of the total model in describing and predicting value creation in the 
innovation network  

2. The testing of the relationships between the concepts in the model  
 
A mixture of data collection methods will be implemented to collect appropriate test data for the 
validation of the model. These techniques include:  
 

 Documents  
o Vision documents 
o Strategic documents  
o Project plans & business cases   
o Project monitoring  

 Interviews  
o Actors on network level  
o Actors on firm level  

 
With these techniques we can collect information about the innovation network on the variables we 
described.  
 
It is a post facto design; we have no control over the variables. We are not able to manipulate them in 
one way or another. Measurement in this research requires of assigning numbers to empirical events 
in compliance with so called mapping rules: a scheme for assigning numbers or symbols to represent 
aspects of the event being measured. 
 
Each variable will be measured with several constructs, grounded in scientific literature, based on 
business logic. External validity is limited, because the model will be tested on a small sample of the 
target population. Internal validity is secured due to the usage of proven scientific methods and 
models in submodules of the model.  
The measurements of the concepts and constructs will be consistent and based on the same input data 
sheets and concept business cases.  
The model will be described in the detail. The concepts and relationships between the concepts will 
be explored qualitatively and (where applicable) quantitatively.  Also the motivation for the choice of 
concepts will be given, these are grounded in scientific models and managerial practice.  
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3.5.4 Project management  
 
Effective project management is needed for a successful implementation. In the following table (table 
3.2) the project schedule is presented:  

Table 3.2: Project schedule 
 
The project execution is lean & mean and goal & design oriented  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

July August September Oktobre Novembre 

Thesis 

Presentation

Testing 

Master Thesis project plan 

Developing hypothesis 

Modeling  
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4. Research propositions & conceptual model  
 
 
4.1. Research propositions  
 
In this thesis we propose that the business model approach on firm level can be applied on network 
level. By definition, the business model framework on firm level  describes value creation and value 
capturing. In the definitions of the business model below these concepts are highlighted to focus on 
this issue:    
 
‘A business model is a conceptual tool that contains a set of elements and their relationships and 
allows expressing a company’s logic of earning money. It is a description of the value a company 
offers to one or several segments of the customers and the architecture of the firm and its network of 
partners for creating, marketing, and delivering this value and relationship capital, in order to 
generate profitable and sustainable revenue streams’ (Osterwalder, 2004). 
 
‘A business model performs two important functions: it creates value and it captures a portion of that 
value. It creates value by defining a series of activities from raw materials to the customer that will 
yield a new product or service with value being added throughout the various activities. The 
business model captures value establishing an unique resource, asset or position within that series of 
activities, where the firms enjoys a competitive advantage.’  
 
Applying the business model approach, describing and validating the designed innovation network 
(qualitatively and quantitatively) is not common practice. Till now, no standardized managerial 
models are used for this purpose in practice.  
 
Core logic conceptual model  
 
First a conceptual model of the business model will be designed. It is assumed that the business model 
framework of Osterwalder can serve this purpose. However, based on literature, we will develop we 
derive adjustment to the concepts on network level. These adjustment and reasoning behind it will be 
described in the next paragraph. The core concepts of the business model on network level will be 
linked to each other and finally to the key performance indicators of the innovation network. The 
value drivers of the network can be derived from simulating cause and effect relationships and 
analyzing the (decision) variables which impact the key performance indicators most. The cost drivers 
of the organizations participating in the network will be clustered and allocated to the set of activities 
driving the value of the network. Key performance indicators must measure value creation at network 
level. Variables as (estimated) turnover and % successful innovations can indicate value creation for 
the network as a whole or investors and organizations as separate entities.  
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4.2 Higher level conceptual model  
 
In the next figure (figure 4.1) the higher level conceptual (business) model of the innovation network 
is presented. The concepts of Osterwalder (2004) are utilized to describe the main building blocks of 
the innovation network and interrelationships. 
  

 
Figure 4.1: Higher level conceptual model 

 
This model is a customized version of the business model of Osterwalder for innovation networks on 
firm level (figure 4.2).  

 
Figure 4.2: Business model of Osterwalder 

 
The model in Analytica is a customized model, applicable for innovation networks and mainly 
inspired upon the business model literature and literature review presented above. We start now with 
short summary of the main building blocks of the model. In the next table (table 4.1) the concepts of 
Osterwalder and our higher level conceptual model are stated.  
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Osterwalder  Business model innovation network  
Offer  Proposition (s)  
Client segments  Market(s)  
Distribution channels  Market(s)  
Client relationships  Market(s)  
Key activities  Activities  
Key resources  Competencies  
Revenue model  Revenue structure  
Cost structure  Cost structures  
Partner network  Value network  

Table 4.1: Business model Osterwalder – Business model innovation network 
 
The strategic intent of the innovation network and technology focus is represented in the business 
objectives and technology portfolio dimensions. In practice, most innovation networks have a 
technology focus (especially when they are initiated by the government) The key activities and key 
resources of the innovation network are being represented by the activities and competencies 
building blocks. The activities and competencies are the cost drivers in the innovation network. 
Moreover the linkages / cooperations with other (innovation) networks are being modeled in the 
coupled networks dimension and the value network building block. From the product/service 
perspective, the offerings of the innovation network are being represented by the propositions 
module. Innovation propositions can range from product / business idea, to new product and new 
business.  
 
The client segments, relationships and (future) distribution channels are represented in the market 
building block. The innovation propositions and market models are utilized in predicting the future 
revenues created via the innovation network. The financial perspective of the innovation network is 
modeled in the cost structure, revenue structure and (partly) in the KPI’s innovation network 
building blocks. In the competitive strategy building block the collective strategy of the innovation 
network is described and the innovation network is visualized. Valid views of the innovation network 
can be created and the evolution of the innovation network can be predicted. Finally, the investing 
organizations and their stakes can be modeled in the investors dimension. Those organizations 
provide the financial means to conduct the value creating activities and obtain scarce and valuable 
resources.  
 
In the next subparagraphs, the main concepts of the innovation network business model will be 
described in more detail.  
 
4.2.1. Business objectives  
 
Business objectives of the innovation network, which clarify the collective strategic intent of the 
organizations in the innovation network.  
 
4.2.2. Organizations 
 
The organizations in the innovation network. These organizations bundle their innovative capabilities 
and invest and perform activities together to produce new innovations effectively.  
 
4.2.4. Investors  
 
Investors (public & private) are financing the development and activities in the innovation network. 
These include the organizations in the innovation network themselves, banks, venture capitalists and 
governments. The financial resources to conduct the activities in the innovation network are provided 
by these stakeholders. All these organizations invest to achieve a range of returns in the future, for 
example:  
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 Financial means (banks, venture capitalists)  
 Strategic /new business goals (R&D organizations)  

 
4.2.2. Technology portfolio  
 
The technology portfolio of the innovation network is the collection of technological assets 
(intangible and tangible) of the organizations participating in the network. Moreover, it indicates the 
technological focus and competencies of the organizations in the innovation network. These 
technological assets can be leveraged with the ultimate aim to produce the innovations profitable.  
 
4.2.3. Coupled networks  
 
The innovation network strenghtens its strategic position and leverages its core competencies by 
allying with these other networks. Also, knowledge spill-overs can occur which enhance the 
operations in the innovation network. Organizations in this innovation network cooperate with other 
organizations and with that links with other networks are formed. Also the management of the 
network can establish links with other networks on a higher level.  
 
4.2.6. Propositions  
 
Designed & planned value propositions in the innovation pipeline. Organization in the network 
produce these innovation propositions and sell these on the markets targeted by the innovation 
network or trade these propositions with other network members. Innovative ideas can be transformed 
in innovation propositions and corresponding business cases. Examples of propositions are IP 
licensing, new products, new services or new ventures.  
 
4.2.7. Markets  
 
Segments of the customers the organizations in the innovation network want to offer value to. 
According to Gordijn & Pijpers (2001) a constellation operates in an environment consisting of 
markets. These external organizations (target customers) are grouped in a market, because by 
considering sets of organizations, we abstract away from the individual and limited.  
 
The markets are described in the qualitative and quantitative terms. The base size of the market is for 
example described in # products in reference year. The decision which target markets to compete in is 
of a critical nature and should be made in correspondence with technology and business competencies 
of the members of the innovation network.  
 
4.2.8. Competencies  
 
The valuation of competencies: the ability to create and profit from synergies in the innovation 
network. The competencies enable the execution of high quality actions to ensure a steady stream of 
highly profitable innovations and with that the realization of the business objectives. The 
competencies are valuated in three categories:  
 

 Technological competencies  
 Alliance management competencies (organizational competencies)  
 Marketing & sales competencies 

 
Together they constitute a competence portfolio which can be leveraged to achieve the business 
objectives of the innovation network and to maximize the KPI’s. All variables are measured on a ratio 
scale.  
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4.2.9. Activities  
 
The core activities in the innovation network are driving the value for the proposed target customers. 
The efforts in core activities are described in monetary terms. Organizations perform the activities in 
several segments of the innovation funnel: e.g. 
 

 Brainstorming for new ideas  
 Business development and strategic selling to make the first business deals for a new product  
 Feasibility studies to select the most promising innovation ideas and to transform them into 

innovation propositions / products with an attractive business case 
 New product development to create new products according to specifications  
 New service development to create services according to specifications 

 
The activities should be aligned with other resources and the (collective) core competencies of the 
innovation network to achieve the strategic goals of the innovation network.  
 
4.2.10 Funnel management  
 
The funnel describes the process of idea to new business. This process must be managed and linked 
with activities to estimate a certain performance outcome of the innovation network in the future. A 
single innovation or multiple innovations can be managed with such a system.  
 
4.2.11.Value network  
 
The value network contains the set of interrelationships with other economic entities outside the 
innovation network with the aim to strengthen the core competencies and activities of the innovation 
network. 
 
4.2.12 Competitive strategy  
 
In this variable the collective resources for competitive advantage are described, also the leverage of 
core competencies and the collective strategy to compete effectively vs. other competing innovation 
networks is included.  
 
4.2.13 Revenue structure 
 
The estimated sales of the set of value propositions in the innovation network is based on the 
estimated market share and Total Adressable Market for the innovation propositions. Also by its 
nature a (large) share of the innovations will fail, therefore the total estimated revenues will be 
adopted to several failure ratios.  
 
4.2.14 Cost structure  
 
The costs of the innovation network are described according to the efforts in the activities and the 
attachment to a technology portfolio. The core activities in the innovation network are segmented by 
technology portfolio and valuated by costs. Moreover the costs of activities can be assigned to stages 
in the innovation funnel of the innovation network. This variable represents also the investments of 
the organizations in the innovation network itself. 
  
4.2.15 KPI’s innovation network  
 
In this variable several key performance indicators of the innovation network are given, such as:  
 
 The number of FTE's generated via new successful implementation of innovations are estimated 

in this objective variable 
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 # New successful innovations 
 Costs per technology portfolio in the innovation network  
 Return on investment per organization in the innovation network or per investor.  
 
Thus in the model several key performance indicators are being measured, depend upon the 
organization’s stake.  
 
4.2.16 Actor types  
 
In the actor types the types of actors are presented. This variable is based upon the e3 value model of 
Gordijn & Akkermans. Actors are economically independent entities, actors can take economic 
decisions on their own. In our model we distinguish: multinationals, SME’s, knowledge institutes, 
government, investors. In order to achieve the business objectives of the innovation network a 
balanced portfolio of actor (types) is necessary.  
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5. Detailed model structure   
 
 
5.1 Markets 
 
Networks operate in business environments. The business environment of the innovation network can 
be described as a meta business ecosystem: the community of organizations, institutions, and 
individuals which impact the innovation network and the customers and suppliers of the innovation 
network (derived from Teece, 2007). In this meta business ecosystem a business network must gather 
technological, market and competitive insight, make sense of it and formulate actions to implement 
effective actions. In this module the market and competitive insight can be summarized. In this 
module we integrate perspectives from the resource based view, relational view and dynamic 
capabilities.  
 
The target customers of the innovation network can be defined and characterized. Ultimately value 
and innovations of the innovation network are created for customers. The logic of earning money 
starts with the analysis of end users and economic buyers. Therefore the characterization of these 
entities, based on realistic facts and figures, is critical for the success of the innovation network. 
Moreover, common problems of innovation networks, like the thin market problem (Vanhaverbeke & 
Cloodt, 2006) can then be analyzed and solved in such a market module. Several key variables must 
be analyzed before collective decisions about the target customers of the innovation network can be 
made. Examples are:  
 

 The ability to leverage the existing core competencies and technology competencies of the 
members of the innovation network  

 The size, growth, margins, and competitive rivalry in the target markets  
 The existence of real, strong needs by target customers which can be solved with the 

technology portfolio and resulting value propositions of members of the innovation network.  
 The ability to listen to and understand the value drivers of the potential future target customer 

when producing new innovations 
 
 A summary of the relevant variables in this market module is given below:  
 
 Trends and target customers can be summarized in 2 dimension variables  
 Market size (in # entities) can be estimated by the base size of the market (in 2009) and growth 

of market. The market size is can be measured in two variables: the mean market size, and the 
standard deviation of the market size.  

 The Total Addressable Market (TAM) can be derived from the market size and the budget of 
the target customer. The budget of the target customer can be expressed in a mean and standard 
deviation.  

 In this model the estimated sales effort, estimated marketing effort, estimated sales price, 
competitiveness of the value proposition and the reference market share predict the market 
share of the innovation proposition in a target market 

 The estimated market share and the market size  
 The estimated market share and the TAM led to estimated sales  
 
In the next figure (figure 5.1) the market module is visualized.  
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Figure 5.1: Market module 

 
The allocation of costs and assets to each activity can be used to assess the activities that are most 
important determinants of overall product profitability  (Stabell and Fjeldstad (1998). The sales price 
is a coordinating mechanism between the constellation of organizations and markets. An optimization 
of the variable is necessary to capture a fair part of the value created. In order to optimize this variable 
and maximize profit, links with other modules such as competencies and activities are made. The 
reference market share is used to measure the relative competitiveness of the market. In this variable 
we give competitive insight (Teece, 2007) in the market and the space available to create money.  
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5.2 Innovation propositions  
 
The innovation propositions of the innovation network are summarized in the next module. In this 
thesis we define the Innovation proposition as a generic term to describe the value created for a 
specific (group of) target customers at a certain moment in the innovation funnel. The value 
proposition is the value created for the target customer, this value is ultimately embedded in the 
products and services produced by members of the innovation network.  However, also evolving 
ideas, product concepts, business cases, business plans, etc contain intrinsic value. Innovation 
propositions can thus be defined as the work products developed by organizations in the innovation 
network in different stages of the innovation funnel. Ultimately the value of these product or 
propositions is in the eye of the beholder and therefore relative (compared with competing 
organizations offering products to the same customer solving the same problem or need).  
 
Because of the fact that an innovation network has limited resources it is important to invest in the 
right innovation propositions, and create a balanced portfolio. Activities, competencies, other 
resources and potential markets must be analyzed and designed around a superior competitive value 
proposition to valorize the efforts and investments in the innovation network.  
 
The competitiveness of the proposed or planned value proposition is determined (in this model) by 
the: scarcity of the proposed value, inimitability of the proposed value, sustainability of the 
proposed value, and ultimately the strength of the key buying reason and the strength of unique 
selling propositions. This concept correlates with the ‘relative attractiveness of the product offering’ 
used in the value constellation framework by Vanhaverbeke & Cloodt, (2006). The model used in this 
valuation is based on the resource based view.  
 
In the next figure (figure 5.2), the proposition module is given.  
 

 
Figure 5.2: Proposition module 
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5.3 Competencies  
 
The collective competencies of the innovation network are the main source of collaborative 
advantage in a successful innovation network. According to Porter (1998) business networks emerge 
from positions of advantage.  A collection of firms within a certain boundary must have a set of 
valuable assets (e.g. knowledge, physical resources, customer relationships) to survive in a global 
economic system. A strong collective competitive edge can flow from the profitable exploitation of 
such a collection of valuable assets.  In this module a competence map can be created in order to 
identify and develop such a strong collective competitive edge. Aggregation of firm level 
competencies and resources are presented in the competence map. In the competence map several 
competencies of sets or organizations can be valuated on a relative (Likert) scale. This scale can be 
customized per model.  In this module the competence map can be distinguished on several kind of 
competencies:  
 

 Technology competencies, expressed in the valuation technology network objective node 
 Alliance competencies, expressed in the alliance competence valuation objective node 
 Marketing competencies, expressed in the marketing competence valuation objective node 

 
It is assumed that the competencies must be maximized to achieve the objective of the innovation 
network successful. With better competencies, the effectiveness and efficiency of activities in the 
innovation network are higher. Therefore, the results of the innovation network will be better and 
faster achieved when competencies are maximized.  
 
By combining these categories of competencies and the competencies of the partners in the innovation 
network the following results can be derived:  
 

 Areas of collective competitive advantage can be identified and strategic advantages can be 
developed. Collaboration between organizations should lead to a rare and valuable 
configuration of resources, which are not easily imitated and are sustainable. 

 Complementarities between competencies can be identified and leveraged  
 New knowledge combinations can be created, new ideas can flow through organizations and 

strategic information be shared.  
 
In the next figure (figure 5.3) this framework for competence valuation is presented.  
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Figure 5.3: Competencies module 

 
The value of the technology competencies of the set of organizations in the innovation network are 
measured per technology portfolio and then the competency of each organization is ranked. An 
innovation network should be formed around a set of technology competencies in which a collection 
of organizations excels. The analysis of collective or complementary technological competencies is 
therefore critical.  
 
The valuation of alliance competencies is defined as the ability to create and profit from synergies in 
the innovation network. In this model we follow Dyer (1998) and his model for interorganizational 
competitive advantage. Also the model of Das & Teng (2003) for partner analysis and alliance 
performance is utilized. Therefore, we model the impact of the next variables:  
 

 The knowledge sharing routines developed by the partners in the innovation network. In the 
innovation network formal and informal social relations and tacit social arrangements 
encourage productive resource exchange and combinations and thereby promote the 
production of innovations. 
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 Alignment of resources between partners to ensure a profitable exploitation of the resources  
 The complementarity of the resources of the partners in the innovation network 
 The investment level in relational specific assets for collaboration between organizations in 

the network 
 The effectiveness of the governance of the network 

 
The valuation of marketing competencies is segmented in the capability of the set of organizations 
to interact with the proposed target customer and the ability to integrate resources to build effective 
organizations for value creation according to customer specifications. The valuation of marketing 
competencies is based upon the framework of Wallin (2002) to describe the creation of value by sets 
of firms via interaction with the customer. Also the market commonality between partners (Das & 
Teng, 2003) is implemented, because in this model market commonality enhances alliance 
performance. Moreover this submodel strengthens the net management capability and enhances the 
firm’s capability to mobilize and coordinate the resources of other actors in the network (Moller & 
Halinen, 1999).  
 
The valuations of marketing, alliance and technology competencies on network level result in an 
analysis of the current competence level, the need to acquire competencies or the ability to leverage 
competencies in innovation activities. Furthermore, the management can improve the competencies in 
order to reach the business objectives of the innovation network more efficient or effective.  
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5.4 Activities  
 
The core activities of the network are defined and segmented in three dimensions: cost, time (year) 
and technology portfolio. The core activities of the innovation network flow naturally from the 
competencies and drive the value for the proposed target customers of the innovation network. 
Therefore the activities should be matched with the value drivers of the innovation network. In the 
next figure (figure 5.4) the core activities module is visualized.  
 

 
Figure 5.4: Activities module  
 
The index of core activities contains the set of actions in the innovation network which can be 
conducted by the organization in every phase of the innovation cycle. For example:  
 

 Brainstorming  
 Marketing & sales activities  
 Business plan execution  
 Feasibility studies  
 Consortium building  
 Product design  
 Production planning  

 
Next, stakeholders can make decisions which activities have to be executed to achieve a certain 
strategic objective. Resources must be directed to seize business opportunities profitable.  The costs 
per activity and per technology portfolio can be determined. The decision which activities to execute 
are of a tactical nature and must be aligned with the strategy of the innovation network. Such actions 
include the seizing of opportunities (dynamic capabilities, Teece, 2007). The activities which deliver 
most value for the proposed target customers (value drivers) must be leveraged and executed 
intensively and efficiently. The modeling of activities in costs are copied from Porter (1985) and 
Stabell and Fjeldstad (1998). These models are accepted language for both representing and analyzing 
the logic of firm level value creation. We translated the modeling of activities as proposed by these 
scholars to an effective application for the innovation network. The allocation of costs and assets to 
each activity can be used to assess the activities that are most important determinants of overall 
innovation network costs. Moreover, the basis of competitive advantage can be analyzed with the 
assessment of the activities.  
 
In its essence, the value creation system of an innovation network is nothing more than the process 
of business idea to new successful business. Uniqueness and non-imitability of the drivers of cost 
and value can lead to sustainable competitive advantage in the value creating system of an innovation 
network. In order to design unique activities and select most value driving activities specific core 
competencies are an imperative. Core activities of the innovation network should be aligned with the 
core competencies to focus on technology, markets and alliances which are most profitable.  
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5.4 Competitive strategy  
 
In the competitive strategy module the core of the strategy of the innovation network is summarized. 
Gomez & Casseres (1994) state that groups can compete against groups and as such a strategy is an 
imperative. The strategic intent and corresponding competitive edge and leverage of core 
technologies and competencies is defined in this module. The module is based upon various strategic 
management theories such as core competencies, Porter 5-forces, structural holes vs. social capital 
view, etc.  
 
Also features of the innovation network which contribute to the formation of an highly productive 
innovation creation system can be stated, such as:  
 

 The insights and opportunities in the target markets and technologies (dynamic capabilities 
literature stream)  

 The bundling of specific resources of organizations and the resulting estimated abnormal 
rents (resource based view)  

 Maximization of the control of critical resources  
 The nature of the interfirm linkages and reduction of transaction costs  

 
Based on these theories or research streams a strategy for the innovation network can be defined. This 
strategy can then be linked with various other modules to ensure a proper execution.  
 
In the value network module the links with other innovation networks can be modeled. In the funnel 
management module the propositions in the innovation networks can be modeled, projects can be 
planned in time.  
 
5.5 Cost structure  
 
In the cost structure the costs of value driving activities and the investments in competencies are 
described. The costs can be segmented per technology portfolio.  
In this module the required network investments can be derived.  
  
5.6 Revenue structure  
 
In the revenue structure the future revenues of the innovations produced by the organizations are 
estimated. Moreover, based on historical data we can apply a failure ratio on the innovation 
propositions. This failure ratio must also be argued by logic.  
 
5.9 Key Performance Indicators  
  
The key performance indicators include the measurements of value generated by the organizations 
in the innovation network. The key performance indicators are measured in the next objective nodes: 
 

 Estimated revenues  
 FTE’s  
 Costs  
 New successful innovations  

 
In the next figure (figure 5.5) the KPI module is presented.  
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Figure 5.5: KPI module  
 
The estimated sales of the set of innovation propositions in the innovation network is based on the 
estimated market share and Total Adressable Market for the innovation propositions. The number of 
FTE's generated via new successful implementation of innovations are estimated on the basis of the 
estimated revenues. The # of new successful innovations can be derived from the # of new business 
development trajects and the innovation mortality rates. From a business perspective the innovation 
network must operate against minimum costs and maximum performance. The costs of operating the 
innovation network must thus be minimized.  
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6. Testing the model in practice   
 
 
6.1 Test case 1: Waterturbine consortium  
 
6.1.1 Case description  
 
A company named XXX has developed three prototypes of a waterturbine, which have been tested 
extensively in Norway. The waterturbine is based upon a specific technology which improves the 
efficiency of the waterturbine. This technology is the result of years of R&D and is patented. The 
waterturbine can be placed in several applications (e.g. run-of-river, bridge, etc). All applications 
employ the same core technology and are built of the same components in order to generate a highly 
competitive waterturbine for small scale hydropower. A consortium is needed to develop, produce 
and market an industrialized version of the waterturbine. The consortium will develop a joint venture 
and venture capital will be raised. The main target customers of the joint venture are the (asset 
owning) energy producing companies.  
 
6.1.2. Case objectives  
 
By modeling this specific case our main objective is to generate results from our model and to 
measure the effectiveness of the network navigator model in practice. Because we focus on value 
creation and measurement our focus is on testing whether KPI’s of the consortium can be measured. 
Moreover we want to measure several other critical variables in the model:  
 
 Target market (market size, TAM)  
 Competitiveness of the innovation proposition(s) 
 Competencies of the consortium (competence map) and its relationship with the activities 

(and resulting cost drivers and value drivers)  
 Competitive strategy (and resulting cost drivers and value drivers) 
 
By testing these variables we derive results from the fundamentals of the model.  
 
In Appendix 9.3 a description of this test case is given.  
 
6.1.3. Results model: KPI’s of the consortium   
 
Estimated revenues  
 
Based on the reference market share (defined by other peers, waterturbine producers and the 
competencies & activities of the consortium) and the relative competitiveness of the proposition, 
planned sales & marketing efforts and sales price the next figure (figure 6.1) can be derived about 
the estimated sales:  
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Figure 6.1: Estimated sales in target market 

  
The cashflow of the project is presented below (figure 6.2).  
 

 
Figure 6.2: Estimated cashflow waterturbine business 

 
The government has invested in the feasibility study, business plan and will subsidize a part of the 
engineering activities. Also this stakeholder demands a certain return. In this case the employability in 
number of FTE’s is an important return. This is represented in the figure (figure 6.3) below.  
 



 51 

 
Figure 6.3: Estimated # FTE’s waterturbine business 

 
6.1.4. Conclusions Test Case 1 
 
From the results above we can conclude that we derived estimations from the following KPI’s 
(representing value in time): estimated sales, cash flow & FTE(#).  
 
Other observations are that:  
 

 The size of the target market (# units) and the TAM of the innovation network can be 
modeled  

 The competitiveness of the innovation proposition can be estimated based on the relative 
power of several variables based on the resource based view  

 A competence map with the strength of technology, marketing and organizational (alliance) 
competencies can be created and the effects on the activities can be modeled  

 The competitive strategy of the innovation network can be summarized and the implications 
can be implemented in the several modules of the model  

 
The fundamental concepts in the model are all valuable for describing the value created by the 
innovation network. This test case is indicating that the network navigator model is applicable in 
describing and predicting value creation on (innovation) network level.  
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6.2 Test case 2: Electric Vehicle Technology innovation program 
 
6.2.1 Case description  
 
Electric Vehicle Technology is the new technology trend in the automotive industry. In general, 
vehicles develop towards electric propulsion. Technology developments are accelerating at the very 
moment and the (pre) positioning of player is happening now. Investing in Electric Vehicle 
Technology is an opportunity for industry, knowledge partners and government to work together on 
societal and economic goals. Therefore, a Dutch public-private partnership was set up with the goal to 
become a guiding country in Europe with respect to E-Mobility. The Electric Vehicle Technology 
programme has a total investment of € 87 million (in 5 year) and is estimated to generate a turnover 
of € 3,500 million / year in 2020.  
 
The content of the programme is based on the strengths of the Dutch automotive industry in 
combination with worldwide automotive development towards lower and zero emission vehicles, 
especially the full electric car. Industrial partners, knowledge institute partners and governmental 
partners work together on achieving the programme objectives. The consortium is focusing on 
business-to-business (B2B) components and system development.  
 
6.2.2. Case objectives  
 
By modeling this specific case our main objective is testing the whether a larger consortium (with a 
high investment level) can be modeled with our approach. Moreover we want to measure several 
other variables:  
 
 Relationship between the competencies, activities and estimated turnover  
 The modeling of the value network and competition with other R&D activities  
 
By testing these variables we mainly derive results from the interrelations between concepts in the 
model and the function of the value network and competitive module.  
 
In Appendix 9.4 a description of this test case is given.  
 
6.2.3. Results model: KPI’s of the consortium   
 
Revenues  
 
The estimated sales and estimated market shares in the appropriate target markets are visualized 
below (figure 6.4 & 6.5) 
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Figure 6.4: Estimated sales 

 

 
Figure 6.5: Estimated market shares in target markets 

 
Value creation  
 
In the next figures two parameters of value creation are estimated: cashflows and FTE’s (figure 6.6 & 
6.7). 
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Figure 6.6: Visualization of value creation HTAS EV 

 

 
Figure 6.7: # FTE’s 

 
6.2.4. Conclusions Test Case 2  
 
From the results above we can conclude that we derived estimations from the following KPI’s of a 
larger consortium (representing value in time): estimated sales, cash flow & FTE(#).  
 
Other observations are that:  
 

 Competencies and activities must be linked in a (partly) creative process. This can not be 
modeled explicitly in a model.  

 However, based upon the investments in the competencies and activities estimations can be 
made about the innovation propositions which will be developed by the organizations in the 
technology portfolios 
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6.3  Results from the tests  
 
The test cases indicate that the network navigator model is applicable in describing and predicting 
value creation in the innovation network. Several modules are tested. In the next table the modules are 
summarized which are tested in the two cases: 
 
Module  Test case 1  Test case 2  
Market(s) √ √ 
Proposition(s)  √ √ 
Competencies  √ √ 
Activities  √ √ 
Funnel management    
Value network   √ 
Competitive strategy  √ √ 
Cost structure  √ √ 
Revenue structure  √ √ 
KPI’s innovation network √ √ 

Table 6.1: Modules in test cases 
 
All modules where tested, except the funnel management module. In both cases the funnel 
management module was too detailed and not practical to use in analyzing the innovation networks.   
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7. Conclusions & managerial implications   
 
 
7.1 Conclusions  
 
In this thesis we applied the business model framework of Osterwalder on network level. We also 
implemented several scientific theories from a variety of literature streams in the submodules of the 
model.  Following this approach we developed a model for value creation of the innovation network. 
In Analytica a customized model was build, applicable for innovation networks and mainly inspired 
upon the business model literature and literature review presented in this thesis. We derived a 
business model for the innovation network with the following main building blocks:  
 

 Market(s)  
 Proposition(s)  
 Competencies  
 Activities  
 Funnel management  
 Value network  
 Competitive strategy  
 Cost structure  
 Revenue structure  
 KPI’s innovation network  

 
Based on this model we can make estimations about the created value by the actions of the innovation 
network. First, we will describe the power and the main mechanisms of our model.  
 
The business model for innovation networks: the network navigator  
 
The several modules will be discussed below.  
 
Market(s)  
 
In the market module target markets (in estimated TAM and # selling units) for the innovation 
network can be derived. Target customers can be defined and characterized. Also the trends driving 
the target markets can be modeled. The decision in which target markets to compete in, is a strategic 
decision and should be made considering the technology portfolio and business competencies of the 
members of the innovation network. The analysis of money earning logic starts with the economic 
buyers paying for future innovations during its lifecycle.  
 
Proposition(s)  
 
When propositions are formulated, these can be ranked for their competitiveness in their 
corresponding future target market. Superior value propositions are needed to capture value in future 
markets and solve customer’s needs. The valuation of propositions is based on the resource based 
view.  The relative strength on several dimensions (scarcity, inimitability, etc) can be measured and 
the estimated effects modeled. This module can be valuable when an estimation should be made about 
the planned propositions to develop in the innovation network. Based on the competiveness of the 
propositions market shares in target markets can be estimated.  
 
Competencies  
 
A competence map with the strength of technology, marketing and organizational (alliance) 
competencies can be created and the effects on the activities can be modeled. Also, when benchmarks 
are collected the relative strength of these competencies can be valuated. A strong collective 
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competitive edge is needed for the development of sustainable networks and a steady stream of 
successful innovations. The value of the technology competencies of the set of organizations in the 
innovation network is measured per technology portfolio and then the competency of each 
organization is ranked. In the organizational (alliance) module several competencies can be modeled:  
 

 Areas of collective competitive advantage can be identified and strategic advantages can be 
developed. Collaboration between organizations should lead to a rare and valuable 
configuration of resources, which are not easily imitated and are sustainable. 

 Complementarities between competencies can be identified and leveraged  
 New knowledge combinations can be created, new ideas can flow through organizations and 

strategic information can be shared.  
 
The valuation of marketing competencies is segmented in the capability of the set of organizations to 
interact with the proposed target customer and the ability to integrate resources to build effective 
organizations for value creation according to customer specifications. 
 
Activities  
 
Activities are the linking pin between the competencies of the innovation network and the needs of 
future target customers. Activities result in (innovation) propositions. Activities are segmented on 
time, technology portfolio and cost.  Activities drive the value for (future) customers. Cost drivers can 
be identified in this module. The basis of the collective competitive advantage can be assessed. 
Uniqueness and non-imitability of the drivers of cost and value is necessary to create a superior 
innovation creating system.  
 
Competitive strategy  
 
The competitive strategy can be summarized and the implications can be implemented in the several 
modules of the model. The strategic intent and strategic position can be visualized and described. The 
module is based upon various strategic management theories such as core competencies, Porter 5-
forces, structural holes vs. social capital view, etc. By defining the core strategy in this module, the 
execution (plan) of the strategy can be divided and modeled in the other modules of the model.  
 
Cost structure  
 
In the cost structure the costs of value driving activities and the investments in competencies are 
described. The costs can be segmented per technology portfolio.  
In this module the required network investments and running costs can be derived.  
 
Revenue structure  
  
The estimated revenues of an innovation network are represented in this module. Due to risk of 
developing innovations failure ratio’s are applied. Revenues can be derived from the competencies, 
activities, propositions and markets. Value drivers can be identified.   
 
KPI’s innovation network (value measurement)  
 
From a business perspective the innovation network must operate against minimum costs and 
maximize its performance/value. In the model, several variables can used to measure value: turnover, 
#FTE, cash flows, # successful innovations.  
 
By applying an unified business model (based on Osterwalder) on network level a business 
perspective on innovation networks can be developed. Due to the nature and purpose of innovation 
networks, money earning logic and its resulting costs and revenues can be viewed as an investment 
decision. Cost drivers can be modeled with (investments in) competencies and activities. 
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Competencies and activities enable the development of highly successful innovations. Value drivers 
can be derived from the markets and propositions for those markets. A holistic, integrated view is 
needed for a strong collective competitive edge. The model can mainly be used in the strategy 
formation in the innovation network’s lifecycle.  
 
Test cases  
 
The business model was tested and validated in 2 test cases: electric vehicle technology innovation 
program and waterturbine consortium. For both cases several value indicators were obtained (e.g. 
estimated cash flows, turnover, # FTE).  The next conclusions can be derived from the case results:  
 

 The size of the target market and TAM for the innovation network as a whole can be 
estimated with the model  

 The competitiveness (portfolios) of the innovation propositions can be modeled for the 
innovation network, based on several perspectives: resource based view, relationships with 
customer needs, buying reasons (future) customers, etc 

 The competence map for the innovation network can be created with the strengths in general 
(with weight factors on the several dimensions) and focused on the (relative) strength of 
technological, organizational and marketing competencies. In a split second it is clear where 
competencies need to be improved or acquired to reach the business objectives of the 
innovation network 

 The competence map can be linked with activities. However, this link requires creativity and 
therefore intervention in the model is necessary 

 The competitive strategy can be used to summarize the core of the strategy of the innovation 
network  

 If innovation propositions are unknown, estimations of innovation propositions (on portfolio 
level) can be made based on the investments in specific competencies and activities  

 
It can be concluded that the network navigator model provides valuable insights in the (future) 
business consequences of the innovation network. 
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7.2 Managerial implications  
 
Several managerial implications can be derived. The first application is the utilization of the model as 
a strategic framework. In several phases of the innovation network life cycle (start, growth, 
consolidation) the framework can be applied to think strategically about the tactics and actions to 
produce innovations in networks effectively. Several scenarios can be modeled to estimate effects on 
network level. By nature, the development of innovations happens in a high risk environment, 
therefore several estimations can be made to derive more ‘game plans’ for the set of directions of the 
innovation network. The program management and organizations in the innovation network can focus 
on maximizing the value drivers of the network. When these actors can focus their strategies and 
tactics on most important cost drivers and value drivers, better value creating decision can be made.  
 
The network navigator model is strongly focused on (future) business of the participating 
organizations in the innovation network. The model is market driven and valuation of objects are 
linked with future target customers and markets. Value can be specified per stakeholder. 
Governmental organizations can for example look at the (estimated) FTE and turnover. Organizations 
or constellations of actors can look at % of successful innovations, strategic focus or (estimated) 
profitability. By applying the network navigator model more views on the performance of network 
can be obtained. More views are necessary to make higher quality investment decisions for more 
stakeholders in the innovation network.   
 
Based on the business model approach in our network navigator model we can derive high quality 
information to make a strategic investment decision. By developing an analysis on the innovation 
network as a whole, public organizations can make decisions in which industries / technologies they 
want to direct financial resources.   
 
In the next table (table 7.1) the pay-offs for several stakeholders are summarized:  
 

Stakeholder  Pay-off network navigator model  
Firms in network   Competence portfolio: decisions 

about joining and leveraging 
innovation networks  

Network governance (alliance managers, 
program managers)  

 Development of a network strategy  

Policy makers   Evidence for the investments in 
networks  

 Positioning the innovation network 
in the economy  

Table 7.1: Pay-offs for stakeholders 
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7.3 Discussion  
 
In this thesis a model for value creation in innovation networks is derived. A business model approach 
(Osterwalder) was adopted. Because a business model approach is not specifically aimed at 
innovation networks, adjustments in the model are needed. By its nature the business model concepts 
are more aimed at products directly linked with certain target markets However, innovations require 
development to valorize the efforts in the market. Therefore the fit of the business model approach for 
innovation networks (especially early stage R&D development) can be questioned.  
 
In this thesis we focused therefore especially on the adjustments of several modules, such as the 
competencies module and propositions module. Several theories based on alliance performance, value 
creation and resource scarcity are implemented in the modules. Because of the fact that the business 
model approach is innovative, we made a first adjustment to this model. We can imagine that several 
evolutions are necessary to develop a more precious model.  
 
Moreover, more approaches can be followed to describe and predict the value created in the 
innovation network. The model is especially aimed at strategic decision making during several time 
points in the innovation network’s lifecycle. However we also other innovative models can be 
developed which are not grounded in business model thinking.  
 
7.4 Limitations / future research  
 
Major limitations of this study are the lack of (longitudional) tested innovation networks. We only 
applied the network navigator model on 2 test cases.  Therefore, in further research more cases can be 
tested. Also the constellation of theories should be tested. In the model we implemented several 
theories, however we the effects of the variables on each other in the constellation was not tested 
before.  It is also interesting to assess and compare other attempts to apply business model thinking on 
other themes, besides innovation networks.  
 
Our ambition was to apply the business model on network level and to describe  and predict value 
creation by the innovation network. With this approach and network navigator model we hope we 
created a starting point for a new paradigma: view (innovation) networks a (competitive) business 
systems in the economic system and develop collective strategies to create the highest value for 
customers.  
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9. Appendix  
 
 
9.1 Case 1 
 
Consortium   
 
First we will describe the core variables of the consortium. XXX and YYY are the leading 
organizations in the consortium. Additional consortium members need to be selected to deliver 
additional resources. Both organizations are industrial organizations.  
 
The technology portfolio can be derived from the product breakdown. Three main technology 
competencies can be defined:  
 

 Mechanics  
 Electronics & software engineering  
 (Civil) structures  

 
As the current organizations do not have the required financial resources to invest in the 
development, a Venture Capitalist or governmental organization is needed to supply financial means 
for developing an industrialized waterturbine.  
 
The strategic intent of the consortium is to develop and sell 100 industrialized waterturbines in 5 
years time.  
 
Market(s)  
 
The target customer is defined as the energy business (asset owners). The management of XXX 
estimated that the worldwide market size (2009) for 100kW waterturbines was approximately 1000 
waterturbines per annum. The market for small scale waterturbines grows with 10% per annum. It 
was estimated that the average budget of a target customer for a waterturbine is 250K euro.  
 
The market size is expressed in # sold waterturbines (100kW) per annum. In the next figure (figure 
9.1) this market is represented: 
 

 
Figure 9.1: Market size waterturbine business  
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This target market is the competitive arena for the waterturbine consortium. In this space it can 
obtain its business objectives. The total addressable market is presented below (figure 9.2):  
 

 
Figure 9.2: TAM waterturbine business  
 
Proposition(s)  
 
The relative strength of the key buying reason was valuated at 2 (at a scale from 1-5), namely more 
types of waterturbines are supplied on the market and other energy sources (e.g. solar, wind) are also 
available for the target customer. The scarcity of the value offered was valuated at 2, because other 
waterturbines also have a high efficiency, often against lower costs. The inimitability of the key 
distinctive features was valuated at 4 because of the strong patent position of the industrialized 
waterturbine. The sustainability of the value proposition was valuated at 2. We think that other 
highly efficient waterturbines can also deliver the same product in the short term.  
 
Summarizing the above, and applying our logic, we valuate the competitiveness of the proposition 
at 2.5. Therefore, we have a mediocre product in a niche market. The value of the key distinctive 
features are uncertain, however competing business can be blocked via the patent position.  
 
In the sales logic the predicted effort and effectiveness of the sales and marketing is estimated. 
Based upon interviews with the management of the consortium members we concluded that the sales 
effort will be high and efficient (strong sales force, value 4) and the marketing effort (regular) at 3 
(mediocre level of marketing campaigns). Both variables, competitiveness of the value proposition 
and the sales & marketing variables will be used to estimate the market share in the target market.  
 
Competencies  
 
In this part we will describe and estimate the competencies of the consortium in three categories: 
technology, organization and marketing. The competencies will be assessed on a 5 point scale. The 
technology competencies are valuated per organization per technology. A scale from 1-5 was used to 
valuate the relative strength of the technology competencies. In the next table (table 9.1) an overview 
is given:  
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Organization Mechanics Electronics & 
software 

(Civil) structure 

XXX 3 4 1 
YYY 3 4 1 
X 4 1 5 
Y  4 3 4 
Table 9.1: valuation framework technology competencies organizations  
 
Due to the core activities of XXX and YYY, the competencies in mechanics and electronics & software 
are represented very well. However competencies in civil structure need to be enhanced via (for 
example) the acquisition of partners.  
 
The alliance competencies are valuated based on knowledge sharing routines, complementarity of 
resources, relational specific assets and effectiveness of governance. Knowledge sharing routines are 
valuated at 1, because of the lack of knowledge sharing between current partners. Complementarity of 
resources are valuated at 3. XXX and YYY have complementary assets, however, other competencies 
need to be acquired to be fully complementary.  Relational specific assets and effectiveness of 
governance are both valuated at 1, both are not presented.  
 
The marketing competencies of the Waterturbine consortium are valuated by 2 variables: customer 
interaction capabilities and resource integration capabilities.  
 
The customer interaction capabilities must be valuated on the (potential) relationships of 
organizations and target customers. This is represented in the following table (table 9.2):  
 

Organization Energy business 
(asset owner)  

XXX  1 
YYY 1 
X 0 
Y  0 
Table 9.2: valuation framework customer interaction capabilities organizations  
 
The customer interaction is low, because of the fact that all organizations do not have any history 
doing business with these customers and in the feasibility phase of this business development project 
lead customers are not successful approached.  
 
In the next table (table 9.3) the resource integration capabilities are presented. The resource 
integration capabilities are the capabilities of the organizations in the consortium to integrate 
resources effectively and to deliver a compelling value proposition to the target customer.  
 

Organization Energy business 
(asset owner)  

XXX  1 
YYY 1 
X 0 
Y  0 
Table 9.3: valuation framework resource integration capabilities organizations  
 
The resource integration capability is valuated on low. XXX and YYY only cover a small piece of the 
resources needed for a successful business and new partners need to be found.   
 
In the next figure (figure 9.3) the valuated competencies are summarized.  
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Figure 9.3: Competencies consortium waterturbines  
 
It can be concluded that the waterturbine consortium does not excel at a certain competence area. It 
does not possess a technology that is highly valuable and delivers the main assets for a sustainable 
competitive advantage. The alliance competencies reflect the potential for synergies between the 
participating companies. There is a shortage of companies, and till so far acquisition failed, the 
cooperation between XXX and YYY is not very good. Due to the lack of information about the target 
market and (potential) customer relationships with the target customers the marketing competencies 
are not sufficient.  
 
The core activities must reflect and leverage the core competencies of the consortium. In this 
consortium a logical connection between competencies and activities would be:  
 

 Technology competencies: leveraging the knowledge on mechanics, electronics, software 
engineering and (civil) structures in design & engineering activities. Moreover the ramp-up 
capacities must be developed to sell the industrialized waterturbine on a mass scale.  

 Alliance competencies: the consortium must be completed with partners with complementary 
skills. Also knowledge sharing routines must developed: the different parts of the 
waterturbine system must be connected with each other and interact. Relational specific assets 
can for example be a shared production line for mass production. A leading company (e.g 
YYY) must deliver the governance 

 Marketing competencies: sales & marketing channels are needed to sell the waterturbines 
and successfully achieve the business objective. Moreover customer insights are necessary to 
derive the customer specifications of the industrialized waterturbine. Organizations in the 
consortium must perform this activity.  

 
Activities  
 
The core activities, driving the value for the customer, are design & engineering , production and 
market research. The costs are presented below and segmented per technology portfolio (figure 9.4):  
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Figure 9.4: Costs segmented per technology portfolio  
 
Funnel management  
 
The consortium only has generated 1 opportunity: highly efficient waterturbines for slowly moving 
water. Therefore we will not explore the funnel management in this case.  
 
Competitive strategy  
 
In this module the competitive strategy of the waterturbine consortium is summarized. The (key) 
collective resources for competitive advantage include at this moment:    
 

 Technical knowledge XXX (including patent)  
 Knowledge & skills electronics / mechanics Industrial Solutions  
 Governmental support (financial resources -> feasibility studies) 

 
The core of the strategy is to engineer a highly efficient waterturbine, which is applicable in a certain 
kW range and water speed. The water speed is relatively low, compared to other industrialized 
waterturbines. The consortium will compete with his waterturbine in a specific segment of the market 
for small scale waterturbines. It is hypothesized that the business drivers for the target customer are 
mainly focused on cost/watt reduction of water energy solutions.  
 
At this moment the network can only be envisioned by 2 organizations: XXX and  
YYY. Also, governmental organizations provide the financial means for a feasibility study 
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9.2 Case 2  
 
Consortium 
 
An automotive consortium is in development with the following organizations:  
 
 PDE Automotive 
 Philips 
 Epyon 
 NXP 
 Gemco  
 Avantium 
 Duracar 
 LWS 
 Nedcar 
 Novomotiv 
 Peek Power 
 MTT 
 
The consortium is a mixture of multinationals and SME’s with several focus areas. In the next table 
(table 9.4) the organizations and the core technologies are summarized.  
 

Organization Core technology 
PDE automotive  Centre of excellence E-cars 
Philips  Energy storage, electronics, software  
Epyon  Battery charge technology  
NXP  Chip technology, electronics  
Gemco  Special HD vehicles  
Avantium  New battery materials  
Duracar  Realisation concept car  
LWS  Light constructions  
Nedcar  Manufacturing of vehicles  
Novomotiv  Inverter technology  
Peek Power  Range extenders  
MTT  Range extenders  
Table 9.4: Consortium members  
 
Based on these assets and trends in the global automotive market business objectives are defined. The 
business objectives of the consortium are defined as follows:  
 
 Create 3.5B euro turnover additional automotive business in NL in 2020 
 Strenghtening the automotive industry in the Netherlands for the international hybrid and 

electrical vehicle market 
 
All organizations invest in the activities of the consortium and also the Ministry of Economic Affairs 
provides financial resources for the activities of the consortium. The program will be executed from 
2009 till 2013. The technology portfolio is based upon the core technology of the organizations 
participating in the consortium. Therefore, the technology portfolio consists of:  
 
 Body & chassis  
 Electric powertrain  
 Control systems  
 Auxiliary equipment  
 System integration  
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Body & chassis are the developments of the chassis & body for the requirements of Electric Vehicles 
(e.g. safety, light weight, improved stability). Electric powertrain are the key components for the 
powertrain, such as battery technology, on-board charge systems, power electronics, range extenders. 
Control systems are the management of the electrical powertrain, to maximize safety, drivers comfort 
and energy efficiency. Auxiliary equipment is new equipment supporting electrical vehicles, such as 
solar cell applications, air circulation and heat control. System integration includes the interfaces with 
the user, interfaces with energy infrastructure (energy power stations, smart billing), and drivetrain 
interfaces.  
 
To ensure interconnectivity between the components a reference car will be build. In the next figure 
(figure 9.5) the building blocks of this program are visualized. 
 

 
Figure 9.5: HTAS Electric Vehicle Technology  
 
Market(s)  
 
The major trends driving the adoption of Electrical Vehicle Technology in the automotive value 
chain are: 
 
 Mobility based on sustainable energy becomes more important in technological, ecological and 

economic sense 
 Trend towards full EV (Electric Vehicles), starting with mild H (Hybrid), full H, H plug in, till E 

range extender, FE (Full Electric)  
 
The trends are modeled in the target market modules. In the next figures (figures 9.6 & 9.7) these are 
presented. The most likely situations for 2020 are presented. Because the business objectives target a 
significant revenue share in the global automotive market we predicted the automotive industry in this 
year under most likely scenario.   
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Figure 9.6 – Share of new car sales in 2020  
 

 
Figure 9.7– Passenger car sales in 2020  
 
The figures represent the (most likely) scenario in 2020 for the end market in automotive. It can be 
concluded that hybrid EV are by far the largest market in 2020. Because, the organizations in the 
consortium do not produce innovations direct for the end consumer target customers for the 
consortium can be located in other positions in the value chain. The (future) target customers of the 
consortium are:  
 
 OEM car manufacturers 
 Car dealers 
 
The size of these target markets are a derivative of the end market for Electric Vehicles.  
 
The organizations in the consortium are mainly automotive suppliers. Therefore they supply high 
quality components and systems to the OEM car manufacturers. However, some organizations 
actually produce early market Electric Vehicles and are therefore supplying car dealers. In the next 
figure (figure 9.8) the most likely market size (TAM) for innovations in the several technology 
portfolios is visualized.  
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Figure 9.8: TAM innovation propositions  
 
Propositions  
 
Innovation propositions will be developed in the several technology portfolios, which can be 
classified by technology focus (body & chassis, electric powertrain, control systems, auxiliary 
equipment, system integration). 
 
Project will be acquired and selected on the following criteria: 
 
 Match with the HTAS EVT programme line (B2B – product & EVT theme)  
 Innovation (technology, competitive edge)  
 Quality of project team/consortium  
 Business case (TO & employability in NL)  
 Funding rules (SenterNovem)  
 
Competencies  
 
The technology competencies of the consortium members are represented in the next figure (figure 
9.9).  
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Figure 9.9- Technology competencies organizations  
 
We can see a clear pattern. Most competencies of the consortium members can be found in the body 
& chassis, electric powertrain and control systems part. Therefore we should leverage these strengths 
in the activities of the consortium. In the next figure the alliance competencies are analyzed (figure 
9.10).  
 

 
Figure 9.10 - Alliance competencies EV consortium  
 
The marketing competencies are valuated by customer interaction capabilities (figure 9.11), market 
commonality (figure 12), resource integration capabilities and reputation ecosystem. The resource 
integration capabilities and reputation ecosystem are both valuated at 3 (scale 1-5). Electrical vehicle 
technology initiatives are cooperating and a reference car will be build, however several technology 
fields need to be integrated. The ecosystem is effectively promoted, however the program has just 
started and additional marketing is needed to acquire the best partners and projects for the consortium. 
In the next figures are the customer interaction capabilities and market commonalities presented. 
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Figure 9.11: Customer interaction capabilities  
 

 
Figure 9.12: Market commonalities  
 
It can be concluded that the consortium has strong technological competencies in electric powertrain 
and body & chassis. Therefore innovation activities should focus on these technological areas. The 
organization of the consortium is strong, complementary, but knowledge sharing routines and 
relational assets need to be developed. Marketing competencies can be improved by leveraging 
existing contact with main automotive OEM’s and focusing on specific (future) target customers. 
However the reputation of the ecosystem and resource integration capabilities have a strong potential 
for value creation.  
 
Considering the activities of the consortium the next recommendations can be derived: 
 

 Invest and acquire most projects in the electric powertrain and body & chassis technology 
focus  

 Manage complementarity and alignments of resources in and across technology portfolios and 
establish strong knowledge sharing routines and relational assets 

 Focus and acquire information about (future) target customers in the (electric) automotive 
value chain  
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Activities  
 
The activities are segmented per technology portfolio. Per technology portfolio financial resources are 
allocated to execute innovation projects. In the next figure (figure 9.13) these are summarized. Based 
on the quantity and quality of the technology competencies and target customers (with corresponding 
marketing competencies) investment decisions for activities in the technology portfolios are made. In 
the next figure the investments in activities are visualized,  
 

 
Figure 9.13: Core activities EV innovation network  
 
Also, investments in competencies are taken. Technology competencies are enhanced by investing in 
Education and Training programmes.  Marketing competencies are enhanced by business 
development workshops. Such workshop enables the development of knowledge sharing routines and 
relational assets. Organizational competencies include the management of the Electric Vehicle 
Technology program. Complementarity and alignment of resources can be enhanced with good 
program management.  
 

 
Figure 9.14: Investments in competencies  
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Value network  
 
A partnership with OEM car manufacturers and other international automotive networks is developed 
to reverse engineer a Chinese Electric Vehicle. Benefits for the innovation network are twofold:  
 

 Knowledge about EV technologies and concepts can be obtained 
 Competitive R&D activities can be mapped  

 
Competitive strategy  
 
The core strategy of innovation network is to position itself in the B2B automotive suppliers role. 
The transition towards Electrical Vehicles will be implemented gradually. A focused R&D 
programme for the development of key components is the result. Focus on full spectrum E & H 
Vehicle powertrains, but most on hybrid applications. A system approach is followed, to ensure 
compatibility between components and subsystems  
 
The collective resources for competitive advantage include:  
 

 Technological assets on the electrical vehicle component area, especially in the body & 
chassis area, electrical powertrain and control system area.  

 Strong consortium, well organized, excellent complementarity of resources and 
corresponding resource alignments between organizations  

 
These core competencies will be leveraged to establish a strong competitive position in the 
automotive world.  
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9.3 Analytica  
 
 
What is Analytica  
 
Analytica is a visual tool for creating, analyzing, and 
communicating decision models. Its intuitive influence diagram 
let you create a model the way you think, and communicate 
clearly with colleagues and clients. Its Intelligent Arrays™ let 
you create and manage multidimensional tables with an ease 
and reliability unknown in spreadsheets. Its efficient Monte 
Carlo lets you quickly evaluate risk and uncertainty, and find 
out what variables really matter and why. 

Influence diagrams  
 
An influence diagram is a simple visual representation of a 
decision problem. Influence diagrams offer an intuitive way to identify and display the essential 
elements, including decisions, uncertainties, and objectives, and how they influence each other. 
 

 
This simple influence diagram shows how decisions about the marketing budget and product price 
influence expectations about its uncertain market size and market share. These, in turn, influence 
costs and revenues, which affect the overall profit. The product manager, VP of marketing, and 
market analyst may work together to draw such a diagram to develop a shared understanding of the 
key issues. The diagram provides a high-level qualitative view under which the analyst builds a 
detailed quantitative model. 
 
Nodes in influence diagrams  
 

 
A decision is a variable that you, as the decision maker, have the power to control.  
 
 

 
A chance variable is uncertain and you cannot control it directly.  
 
 

 
 
An objective variable is a quantitative criterion that you are trying to maximize (or 
minimize).  
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A general variable is a deterministic function of the quantities it depends on. 
 
 
 

 
Arrows  

An arrow denotes an influence. A influences B means that knowing A would 
directly affect our belief or expectation about the value of B. An influence expresses 
knowledge about relevance. It does not necessarily imply a causal relation, or    flow 
of material, data, or money. 
 

Influence diagrams vs. decision trees  
 
Decision trees are another common representation for decision problems. Decision trees display the 
set of alternative values for each decision and chance variable as branches coming out of each node. 

 
Decision tree  
 

 
Corresponding influence diagram 
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The influence diagram and decision tree show different kinds of information. The influence diagram 
shows the dependencies among the variables more clearly than the decision tree. The decision tree 
shows more details of possible paths or scenarios as sequences of branches from left to right. But, this 
detail comes at a steep price: First, you must treat all variables as discrete (a small number of 
alternatives) even if they are actually continuous. Second, the number of nodes in a decision tree 
increases exponentially with the number of decision and chance variables. We would need 121 nodes 
to display the decision tree corresponding to the simple market-analysis influence diagram at the top 
of this page, even if we assume only three branches for each of the two decisions and two chance 
variables. The tree would be too complicated to display on this Web page. The influence diagram is a 
much more compact representation. 
 
Influence diagrams in Analytica  
 
With Lumina's Analytica™ software, you can draw an influence diagram simply by selecting new 
nodes, placing them, and drawing arrows among them. When you specify a formula for a variable to 
define its quantitative definition, you can select directly from its inputs - the variables from which 
there are incoming arrows. Or, if you use other variables in the definition, the arrows will 
automatically redraw to keep the diagram consistent with the underlying relationships. 
 
Analytica extends the standard influence diagram notation with additional types of node, to provide 
the power and flexibility to handle real-world problems of greater complexity than can be handled 
with conventional tools. 
 
With module nodes, you can organize a complex model as a hierarchy of modules. Double-click on a 
module node, such as Costs, to display its details as another diagram: 

 
Using Analytica's modules, you can organize a model containing hundreds, or even thousands, of 
variables into a hierarchy of diagrams, each of which is small enough to be easily comprehensible and 
manageable. 
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Standard influence diagrams assume that variables are scalar quantities. In Analytica, a variable may 
be a vector, or a multidimensional array - for example, with the market size and sales for each region, 
each product, and each time period. Analytica employs index variables to identify the dimensions.  
 
You can use existing libraries of functions to extend the richness of 
Analytica's modeling language for particular problem domains. Or you can 
create your own functions.  
 
Traditional influence diagrams don't permit feedback 
loops - like, where Marketing budget -> Market share -> 
Revenues -> Marketing budget. Analytica, however, does 
let you create loops like this in dynamic model, provided 
there is a time lag, denoted  
as a dashed arrow, somewhere in the loop.  
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9.4 Bicore  
 
 
BICORE is a business service provider specialized in the creation of alliances. Core activities include 
the acquisition of the necessary alliance partners. BICORE strives for quality, active involvement of 
alliance parties and innovative strength. 
 
Mission 
 
The Mission of Bicore is to improve the ROI, the return on Open Innovation in the high tech industry 
in the Benelux. The high tech industry consists of the sectors ICT, Electronic & Electrical Equipment, 
Automotive, and Life Sciences. 

Vision 
 
Bicore accomplishes this improved return on Open Innovation by providing practical professional 
services based on our own content and methods for innovation and collaboration management. This 
content is based on a combination of experience and research. Bicore's commitment in client 
assignments is focused on business results. 

Company history 
 
Since mid 2007, Simbon and BO4 have intensified the cooperation due to our many linkages in 
innovation expertise. BO4 has grown since 2002 into a reknown specialist in innovation alliances, 
such as the World Class Maintenance consortium WCMC, and the hydrogen fuel cell alliance 
WaterstofRegio. In the same period Simbon has developed into a leading consultancy firm in 
innovation management for innovative high-tech corporations, including Philips, Océ, and DAF 
Trucks. In 2008 we have decided to formalise the cooperation into a full merger of all activities of 
Simbon and BO4. 
 
Thanks to the trust we have gained from our business relations, we now are a healthy and growing 
company with 12 professionals. To finish this successful integration we will from now on use the new 
name: Bicore. Bicore is our abbreviation for "Business Innovation COoperation REsults": we focus 
on business results via innovative cooperation. The new size and scale allows us to further 
professionalize our methods and techniques for your benefit. 
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