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Abstract 

The goal of this project is to enhance the ideation and creation of both incremental and radical innovations, 
the so-called fuzzy front end, within Siemens Power Generation Industrial Applications. A strategic context is 
created to be able to choose different sub-strategies for specific strategic arenas. Two solution proposals are 
given, one for incremental and one to enhance radical innovation. Both solutions are based on the input 
gained from the analysis phase and state-of-the-art literature on innovation. 
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II Executive summary 

Siemens Power Generation Industrial Applications (SPGI) is a division of Siemens Power Generation and 
manufactures compressors, gas and steam turbines for the industrial markets. Important customers are the oil 
& gas industry, chemical companies, and other industries like paper and pulp. This division was founded in 
2001 and has grown significantly ever since. The markets SPGI is operating in can be described as heavy 
industry with low technical dynamics. 

There are two main reasons for SPGI to initiate this project on innovation management. First reason is the 
poor distribution of products in the four quadrants of the Boston Consultancy Group matrix, which is 
threatening the product portfolio on the long term because there are no sufficient products to sustain the 
product life cycle. Second argument comes from the strategy, part is of this strategy is to grow by means of 
innovation. Little central efforts are conducted to fulfil this part of the strategy. 

The initial project definition was to analyze the current innovation processes and the relevant organization. A 
solution was asked for that was able to collect innovative ideas and provided idea selection instruments, this 
selection should be based on trends or specific market developments. After the orientation phase a final 
problem definition was derived: 

There is no appropriate environment within SPGI to create and develop innovations, both incremental and radical ones. This 
threatens the produd porifolio on the long term because there are not enough new products sustaining the product life rycle. 

Based on this problem definition a final assignment is formulated: 

First, provide a strategic context concerning innovation. Second, give a solution to improve the quality of the fuzzy front end of 
innovation within SPGJ. Give two different solution alternatives, based on possible strategic choices. Indicate co-operation with 
current initiatives and programs from Siemens AG and PG when possible. 

Verschuren and Doorewaard's (2000) modelling technique is used to give structure to the project. 

From literature several key factors for successful innovation can be identified. Without senior management 
and corporate commitment all innovation efforts are doomed to fail. An entrepreneurial company culture is 
also beneficial to innovation; it deals with the way problems are being approached, what risks are taken etc. 
Third identified factor is the necessity of an innovation process or structure, both radical and incremental. 
Co-operation with external partners and the support of champions within the organization are other factors 
that are beneficial to innovation. 
Profoundly different approaches are needed for incremental and radical innovations in order to be successful. 
Incremental innovation needs a more rigid process with more static evaluation criteria, market orientation 
and so on, contrary to radical innovation development. Higher uncertainty, less strict gates, other mindsets, 
and management are necessary to be successful in radical innovation. These projects are characterized by 
long, uncertain development times, high risks, high costs, highly uncertain markets, and so on. One can 
conclude that incremental and radical fuzzy front end processes cannot be combined and should be dealt 
with separately. 

To analyse the current situation at SPGI, both a qualitative and a quantitative analysis is conducted. In the 
analysis phase 25 employees from different business units, central functions, and marketing and technical 
departments are interviewed, based on a standard questionnaire. From these interviews an Ishikawa diagram 
is made which shows the different causes and effects. Another qualitative input is the investigation of two 
radical innovation development projects. Topics described in these cases are the current status, the 
origination of the idea, decision points, management attention, role of the idea champion and so on. 
The third input comes from a survey and benchmark; 58 respondents from all over SPGI gave their opinion 
about the front end of innovation in an extensive survey. This data is processed by the Fraunhofer Institute 
and placed in a benchmark of over 100 (inter)national operating companies. 
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Comprising the results from these three inputs, the major problem areas are identified. At this moment there 
is no clear innovation strategy giving guidance to innovation efforts. This innovation strategy is necessary to 
decide on sub-strategies for different strategic arenas. One has to know where the company wants to be a 
first-mover, where it wants to be a fast follower, and where it decides to not undertake any action. In addition 
senior management is lukewarmly supporting innovation, both in resources and management attention. This 
is partly caused by a short term focus on EBIT and achieving direct results, very demanding daily business, 
and by the bonus systems of management. Without management commitment every initiative or action 
concerning innovation is condemned to failure. 
Absent right now are a structure, mechanisms, and supporting systems committed to innovation within 
SPGI. There is a process for product development, but no specific structure is available for the fuzzy front 
end of innovation, both incremental and radical. Valuable ideas within the company get lost, do not find 
ground, disappear with personnel movements, retirement, etc .. Next is the assumption that good ideas will fill 
an idea capturing structure spontaneously, contrary to focused idea generation, where ideas are generated 
using opportunity identification and different creativity techniques. 
Findings from the Fraunhofer Institute and the interviews show that the culture within SPGI is inimical to 
innovation. It has a strong internal focus with mechanical processes, leaving little space for innovation. 
Employees continuously solving daily problems are frustrated because they are not stimulated to think or act 
innovatively. 
SPG I heavenly relies on internal technologies, and is not co-operating extensively with external partners, like 
the top-performers in the benchmark study; this is partly caused by the characteristics of this market. The 
internal focused culture mentioned before is in line with this. Given the high costs, risks and long 
development times involved in innovation projects, more co-operation with external partners could decrease 
risk and costs, and accelerate innovative projects. When a project is moving out of the fuzzy front end into 
the product development process, the willingness to co-operate should decrease, in order to be able to 
protect SPGis intellectual property. 
Answers given in the Fraunhofer Institute survey show much divergence between the technical and the 
commercial people, this indicates a weak cross-functional co-operation. Good co-operation between technical 
and commercial departments, especially in the fuzzy front end, is critical in order to develop an idea or 
concept successfully. 
These findings are interconnected and when management commits to innovation, the company culture will 
change as well, etc .. This top-down approach cannot be reversed, because commitment and attention from 
senior management is crucial. 

These major problem areas are divided into three impact levels; based on this, and the requests from SPGI, a 
solution is designed. 

First step to embed innovation in the organization is to have an innovation strategy, a so-called strategic 
context. Consensus and agreement within senior management on strategic choices must be reached, before 
sub-strategies can be implemented and executed. Preliminary result of the different discussions with senior 
management concerning this topic is the willingness to put this topic on the agenda of the Leitkreis, the 
monthly board meeting. In this, ongoing, discussion the division-wide innovation strategy must be decided 
on, including the appointed strategic arenas and their sub-strategies. 

First sub-strategy is the first-mover strategy; with this strategy SPGI aims to be the first one that moves into a 
strategic arena with new, radical products and/ or technologies. A radical innovation hub (RIH) is responsible 
for the discovery, enrichment, incubation and development of radical innovations. Employees working here 
are solely working on this subject, including opportunity identification, building (informal) networks, 
involving the right people from within SPGI, monitoring the necessary progress, and so on. This RIH exists 
outside normal departments and reports directly to the heads of ITC and IGS. 
The fuzzy front end structure is based on the New Concept Development model (Koen et al, 2001). It is 
adjusted to cope with the decentralized R&D structure, and the different strategic inputs coming from 
Siemens PG and AG. Common tools in this industry like scenario writing are incorporated in the design. 
Special attention is given to the essential support from top management when following this design, and the 
need for more external co-operations. To ensure the availability of radical ideas and concepts, numerous 
inputs are mentioned, ways to generate ideas, and to enrich them. Evaluation criteria, which were asked for 
by SPGI, are provided for on a general basis. When the RIH starts evaluating ideas, the criteria must be 
discussed more into detail with the responsible persons. Right now this is not possible yet, because of the 

--- - ·- ~ -
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priority of the project. For radical innovation special incubation and acceleration phases are necessary to 
ramp up the fledging business and secure it inside SPGI, next to the existing businesses. 
Also new in this design is the possibility to forward ideas, which are not useful for SPGI, outside; either 
inside Siemens or outside Siemens, to suppliers or even customers. Advantages are the increased co-operation 
with SPGis partners, the possibility of licensing ideas/patents, and that SPGI is still involved in projects that 
were otherwise declined or started for instance by suppliers or competitors, without involvement of SPGI at 
all. 

Some initiatives are already executed in the organization, but this solution gathers all the available knowledge 
and experience (both inside and outside SPGI) and uses this information to really come up with new 
technologies, products, and initiatives. It improves the environment for radical innovations drastically, as 
indicated in the assignment in chapter one. Improvements are also visible in processes like the yearly strategy 
planning process, and several other processes. 

Being a fast follower is the second sub-strategy dealt with in this project. "Whenever a competitor moves into 
a promising or emerging market, SPGI tries to be a fast follower in that same market with a product or 
technology that performs better than the one from the first mover. With this strategy SPGI is a lot more 
flexible and able to wait until technologies or markets are proven, therefore benefit from free-rider effects. 
Products or technologies can be developed internally or acquired. 
Characteristic for this strategy is the uncertainty reduction in the market and technology area. This uncertainty 
is reduced significantly because SPGI no longer needs to be the first-mover, hence the organization can wait 
and monitor emerging markets and technologies. Therefore incremental innovation is needed here, contrary 
to radical innovation for the fast follower strategy. To enhance the fuzzy front end of incremental innovation 
a structure is designed, based on the discovery phase of Cooper (2001). 
The innovation team project group exists of people from ITC and IGSD, and people from the different BUs. 
First responsibility is to determine the focus areas for SPGI, using market intelligence and experiences from 
employees throughout SPGI. Second responsibility is to support, and partly execute the activities needed for 
the front end of incremental innovation. The innovation council takes care of the decision making and 
support for incremental innovation. 
Compared to the radical innovation structure, this structure is much more rigid and with stricter gates and 
stages; this is caused by the reduced uncertainty. First several opportunities are identified, making use of 
sources inside and outside SPGI. The IC decides on the opportunities to follow, hereafter a decision is made 
to acquire the needed technology/market or to develop it within SPGI. The choice to acquire or to develop is 
not elaborated on in this project. "When an opportunity is developed inside SPGI, two stages and two gates 
are used to structure this development. First stage is responsible for the idea generation and enrichment, in 
the second stage a thorough business case is build, comprising the knowledge and experience from both the 
BU and the IT. "When this stage is passed the business concept can be forwarded into the product 
development process. There is one contact point in the organization where people can go to when they have 
ideas or questions concerning innovation. 
"When striving to be a fast follower, this solution gives grip on the incremental innovation process and 
everything that is involved with it. This solution has the ambition to tum SPGI from a slow follower into a 
fast follower in specific, designated arenas. 

Both solutions effectuate a greater interest and attention for innovation. People experience that actually 
something is done with their input and are stimulated for further input. This mindset is beneficial to the 
company's culture; and this embeds innovation more into the organization. 
Co-operation with external partners is stimulated in both solutions by means of (in)formal networks build by 
the employees responsible for innovation, and by an early involvement of different partners in the innovation 
structure. 

The two solution designs differ significantly. Being a fast follower demands expert skills in monitoring 
markets and technologies; setting as a goal the identification of emerging and already proven technologies 
SPGI wants to step in to. "When working with radical innovation, goal is to discover or create whole new 
markets with new, unproven technologies. Inherently to this is the connection with risk and uncertainty. 
Solution two is less uncertain because markets and technologies are already proven, this also reduces the risk. 
Incremental innovation aims to improve the current technologies and products with small steps, whereas 
radical innovation aims to improve the existing with big leaps. The structure needed for the two types of 
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innovation is also profoundly different. The structure used to enhance incremental innovation is rigid and 
stringent with well known stages and gates, contrary to the more open and flexible structure used for radical 
innovation. This structure is more used as a guideline than as a formal process. 

This report provides a solution to improve the problem definition stated in chapter one. However, numerous 
problems have to be tackled before successful implementation of the proposed solutions is a fact. Right now 
consensus has to be achieved on the position, priority, and definition of innovation in the division, without 
consensus by senior management regarding innovation, making decisions concerning this topic is tough, or 
even impossible. Adjacent to this is the complex matrix organisational structure of SPGI, which also 
complicates the decision making and decreases the speed. On the other hand, bottom up there is a lot of 
recognition, and eagerness to innovate. 

Recommendations following from this research project are: 
■ To secure successful acceptation of innovation management within SPGI a centralized approach is 

needed with consensus on this topic from the entire senior management. 
■ Essential for innovation management is long term management commitment and attention. One 

cannot expect innovation, especially radical, to be successful directly after implementation. 
Innovation within an organization is a very complex process where every department needs to be 
involved in. This process is a learning one where mistakes should lead to an improvement of the 
innovation competencies because the organization evaluates mistakes and takes actions accordingly. 

■ The innovation performance should be included in the performance measurement systems used to 
determine the bonus systems of managers. Innovation becomes part of the company's core 
programmes and culture in this way. 

■ Additional research is needed to benchmark competitors to get a clear overview on the effectiveness 
of innovation and the right amount of innovation, comparable to other players in the industry. 

■ Involvement of the employees working on intellectual property in innovation management, because 
their projects are concerning innovation as well. An integrated approach could benefit significant 
synergy advantages. 

■ A common understanding of innovation within SPGI is necessary to achieve the best results 
possible. This common understanding could be reached by extensive communication from all 
management layers. 

■ Given the current situation at SPGI, the first-mover sub-strategy is a great leap away. Following this 
strategy includes a great turn around in company culture, style of decision making etc .. Being a fast 
follower is a sub-strategy that is considerably closer to the current business. 
A decision making process should be used to choose between the available options. This decision 
can be addressed as a 'non-routine' decision, and it is advisable to give special attention to the 
organization and management of this decision making process (van Aken, 2002), with respect to 
content analyses and designs, and change interventions. Decisions are based on criteria like: feasibility 
of a solution (financially and organisational), the implications on the current activities, the benefits of 
a solution to future business, and the strategic fit. 
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Chapter 1 Introduction research project 

1. 1 Background innovation project 

A strategic management meeting at the Siemens Power Generation Industrial Applications (SPGI) division 
gave rise to study the current innovation process. To give an overview of the current product portfolio, a 
Boston Consultancy Group (BCG) matrix was created. The vertical axis represents the growth of the product 

BCG C'.Jt:owth matri.'C 

6~-----~------------~ 
Question mark Sm 

• 
4 

• • 
• • Cash cow 

0,5 1,5 

Relative market share 

Figure 1.1: Growth share BCG matrix (source: M&S Strategy, 2005) 

cycle. 

compared to the average market growth and 
the horizontal axis shows market share 
compared to the largest competitor in that 
market. The quadrant where the product is 
placed represents the value of its sales. Porter 
(1996) describes in his article two components 
which are essential to superior performance. 
First component is operational effectiveness 
which means performing at similar activities 
better than rivals. Second essential component 
is strategy, this means performing different 
activities from rivals' or performing similar 
activities in different ways. This project is 
started to improve this second essential 
component. 
First argument to start this project is shown in 
figure 1.1, one can see that there are a few 
stars, some question marks, some cash cows, 
but the majority is in the dog quadrant. This 
distribution of products threatens the product 
portfolio on the long term because there are 
no new products sustaining the product life 

Secondly, part of the strategy of SPGI is to grow by means of innovation. At the moment there is no 
awareness for innovation from the central functions and a stronger co-operation between the business 
development department and the technical department is desirable. Departments can create innovations on 
their own, but there is no steering, monitoring or special funding and no common objective. This was the 
second argument to start a project on innovation management. 

1.2 Initial assignment 

When the project first started, the project definition was the following: 

Make an ana!Jsis of the cumnt innovation process and its organization. Design a solution that SPGI can use to select the 
appropriate ideas and to generate ideas focused on a trend or a specific market development. Overall goal of the project is to design 
an innovation management process including milestones, decision-making-units and a supporting information !}Stem. Results from 
this process should also include a better co-operation between Business Development and Technical Coordination. This project 
includes an implementation plan and when possible in time also a part of the implementation itself 

At the start of this research project, a draft innovation management process was already available. This was 
developed by the departments Global Sales (IGS) and Technical Coordination (ITC). The availability of this 
draft innovation process and the results from the interviews held in the orientation phase, resulted in a shift 
of the scope of the assignment from an operational level to a tactical and strategic level on how to improve 
the quality of the fuzzy front end (FFE) of innovation. 
In the next paragraph the final assignment is discussed. 

·-- --- -- - --
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1.3 Assignment 

Problem definition and assignment 
In the orientation phase about 25 employees from different functions, locations, departments and BUs were 
interviewed. From these interviews five key barriers for innovation were extracted with sub causes, see 
appendix I for the generated Ishikawa diagram. This information, together with in company documents, input 
from management and supervisors, is used to define a final problem definition: 

There is no appropriate environment within SPGI to create and develop innovations, both incremental and radical ones. This 
threatens the product porifolio on the long term because there are not enough new products sustaining the product lift rycle. 

Based on above stated problem definition the assignment for this research project is, in consensus with 
university and SPGI supervisors, formulated as following: 

First, provide a strategic context concerning innovation. Second, give a solution to improve the qualiry ef the FFE ef innovation 
within SPGI. Give two different solution alternatives, based on possible strategic choices. Indicate co-operation with current 
initiatives and programs from Siemens AG and PG when possible. 

Scope 
The scope of this project involves two levels, as indicated in figure 1.2. 
The first, strategic level is covering the necessity for a well performing 
FFE of innovation within a corporate context to gain competitive 
advantage and ensure long term survival of SPGI. Creation of 
awareness for this issue is done by the execution of this project and 
discussions with management and involved people from the various 
departments. 
The second, tactical part is treated in a more detailed way in this report 
in order to deliver a solution design in line with the discussed, final 
assignment. Information given at this level answers the question how 
to reach the goals formulated at the strategic level. 

No special attention is given to the operational level due to time 
constraints. 

Research questions 

Operational 

Figure 1.2: Different advisory levels 

Different research questions are formulated to gather information concerning the current situation and the 
desired solution. 

These questions are: 
1. What happened the last five years in the area of radical innovation? 
2. How does innovation work in practice according to employees? 
3. With which outside partners does SPGI co-operate with to enhance innovation? 
4. How are the different phases of the process set up, if a process is available at all? 
5. What are the requirements / expectations from senior management concerning incremental and 

radical innovation? 
6. What are the preconditions, functional and operational requirements, and the design limitations? 
7. Which findings can be derived from available literature? 

1.4 Methodology 

To ensure a good execution of this project the Verschuren and Doorewaard (2000) research modelling 
technique is used. A specific model for this project is made and shown in figure 1.3. This project is divided 
into three phases; analysis, solution design and evaluation. 
In the analysis phase literature concerning innovation and their processes is confronted with the current 
situation. The current situation is described in both qualitative and quantitative terms. The qualitative part is 
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done by means of interviews and the analysis of radical cases in the past. The quantitative part is the input 
from a survey and benchmark conducted by the Fraunhofer Institute. From this requirements the solution 
design is derived. Afterwards the project is evaluated on three topics: benefits for SPGI, addition to science 
and a personal reflection. Recommendations for future research are being made available here as well. 
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Figure 1.3: &search model innovation project (source: Verschuren and Doorewaard, 2000) 

1.5 Definitions 

One cannot find one general definition describing the different types of innovation. In this paragraph several 
definitions given by researchers from different universities are described. Definitions used in this research 
project are formulated at the end of this paragraph. 

Invention vs. innovation 
Already in 1934 Schumpeter made a clear distinction between invention and innovation in his classic work 
(Schumpeter, 1934). He describes invention as the development of a new idea or an act of creation, whereas 
innovation is the commercializing of the invention. During the following years many authors have defined 
innovation, each with their own twist or nuance. In 1969 Marquis defined innovation as "a unit of 
technological change" and he used Schmookler's definition of technical change, which is as following: "an 
enterprise producing goods or services or using a method or input that is new to it" (Marquis, 1969). In 1988 
Urabe wrote "innovation consists of the generation of a new idea and its implementation into a new product, 
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process, or service, leading to the dynamic growth of the national economy and the increase of employment 
as well as the creation of pure profit for the innovative business enterprise". 
During the last 30 years the definition has changed from only a new product / process to a new product / 
process that also stimulates growth and shareholder value. The CBI/DTI Innovation Unit stated in 1996 that 
innovation is "the process of taking new ideas effectively and profitably through to satisfied customers" (DTI, 
1996). Cumming summarizes about ten different definitions to a general definition that is applicable in a 
broad range of business cases: "The first successful application of a product or process" (Cumming, 1998). 

Incremental innovation 
Incremental or evolutionary innovations are innovations that improve the performance of established 
products, services or business models "along the dimensions of performance that mainstream customers in 
major markets have historically valued" (Christensen, 1997). They are critical to sustaining and enhancing 
shares of mainstream markets (fhomond and Lettice, 2002). Incremental innovation introduces relatively 
minor changes to the existing product, exploits the potential of the established design, and often reinforces 
the dominance of established firms (Henderson and Clark, 1990). Although it draws from no dramatically 
new science, it of ten calls for considerable skill and ingenuity and, over time, has very significant economic 
consequences (Hollander, 1965). 

R.adical innovation 
Radical innovation is based on a different set of engineering and scientific principles and often opens up 
whole new markets and potential applications (Henderson and Clark, 1990). Tushman and Nadler (1986) say 
that radical innovation involves the application of significant new technologies or significant new 
combinations of technologies to new market opportunities. 

Dahlin and Behrens (2005) developed a definition of technical radicalness which states that a successful 
radical innovation is: 

1. Novel 
2. Unique 
3. And has an impact on future technology. 

They argue that it is possible to have a clear and reproducible definition and measure radicalness in inventions 
in a constant way. 

A radical innovation project is characterized by: (Rice et al., 1998) 

• Long-term (typically ten years or longer) 

• Highly uncertain, unpredictable 
• Sporadic, with many stops and starts, deaths and revivals 

• Non-linear; e.g., idea generation is not only a front-end activity but occurs throughout the process 

• Stochastic - key players come and go, priorities change, exogenous events are critical 

• Context-dependent - history, experience, corporate culture, personalities, and informal networks all 
matter 

• An extended front end to the stage-gate process, with extensive exploring and experimenting, 
probing and learning rather than targeting and developing. 

Incremental vs. radical 
Innovations cannot be classified into a category in a simple way because there is no clear boundary between 
radical and incremental innovations or just an ordinary improvement. 

McDermott and O'Connor (2002) differentiate by denominating the amount of risk involved in a project 
(figure 1.4). They determine the amount of risk by two factors: technological uncertainty and market 
uncertainty. 
The project life cycle of a radical innovation is profoundly different than an incremental innovation project. 
The timeline of radical projects is characterized by long time horizons, starts and stops, and periods of 
seemingly going nowhere (Rice et al., 1998), in contrast to the shorter, more transparent and ongoing 
incremental innovation process. 
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Different dimensions are involved in making this 
differentiation. These dimensions should cover all the 
characteristics of a project. Several clusters of 
dimensions are available from the literature depending 
on the authors perspective. Dewar and Dutton (1986) 
for instance say that "the major difference captured by 
the labels radical and incremental is the degree of novel 
technological process content embodied in the 
innovation and hence, the degree of new knowledge 
embedded in the innovation". Ehmberg (1995) uses 
three dimensions to rate an innovation or a technological 
discontinuity: "changes in competence and other 
resources, changes in the physical product itself and 
changes in technical performance." 
A cluster of dimensions is derived by Green et al. (1995) 

Market 
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and originated from their research among 213 R&D Figure 1.4: The i,ifluence of uncertainry to the degree of 
projects from 21 large industrial firms over four 'radicalness' of an innovation (source: McDermott and 

industries. The dimensions are technological uncertainty, O'Connor, 2002) 

technical inexperience, business inexperience and technology cost. These definitions are also used by other 
researchers in their studies (McDermott and O'Connor, 2002). 
Two extra dimensions are derived from the definitions given earlier in this paragraph, market uncertainty and 
project duration. Reason for this addition is that, according to interviews held during this research project, it 
showed that market uncertainty and expected project duration are significant factors when fostering 
innovative projects through the SPGI organization. This also accounts for the four dimensions given by 
Green et al.. Table 1.1 gives a detailed description of the six dimensions. 

Table 1.1: Six dimensions usedfor ratin,.rt, innovation 

Dimension Description 

Technological uncertainty The amount of technological uncertainty that characterizes the project 

Technical inexperience The fimi's inexperience and lack of knowledge about the project's required scientific and 
technical expertise 

Business inexperience 
The fimi's inexperience and lack of knowledge about the project's required business 
practices 

Technology cost 
The costs incurred by choosing to work in that project's particular area of science and 
technology 

Market uncertainty The degree of market uncertainty that characterizes the project 

Project duration The time horizon of the project 

Source: Green et aL , 199 5 

Based on the literature and the experiences within SPGI, the following definitions are used to distinguish 
between incremental and radical innovations: 

Innovation 
An innovation in general is the successful commercializing of an invention. 

Incremental innovation 
An incremental innovation is an innovation that improves the performance of established products, 
services or business models along the dimensions of performance that mainstream customers in 
major markets have historically valued. Although it draws from no dramatically new science, it often 
calls for considerable skill and ingenuity and, over time, has very significant economic consequences. 

Radical innovation 
A radical innovation is based on the application of significant new technologies or significant new 
combinations of technologies and often opens up totally new markets and potential applications. 
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Innovations can have different impacts on the ongoing business. It can sustain and expand the existtng 
businesses and markets. And there are disruptive innovations which can change whole markets and the 
accompanying business models companies are working with, so-called game changing innovations. Both 
situations will be explained more in detail in the next paragraph. 

Sustaining innovation 
Christensen (2003) says: "A sustaining innovation targets demanding, high-end customers with better 
performance than what was previously available ... because this strategy entails making a better product that 
they can sell for higher profit margins to their best customers, the established competitors have powerful 
motivations to fight sustaining battles." 

Disruptive innovation 
"Disruptive innovations do not attempt to bring better products to established customers in existing 

markets. Rather, they disrupt and redefine that trajectory by introducing products. But disruptive technologies 
offer other benefits - typically, they are simpler, more convenient, and less expensive products that appeal to 
new or less-demanding customers" according to Christensen (2003). And once the disruptive product is 
becoming accepted in new or low-end markets, the improvement cycle begins and starts satisfying the more 
demanding customers, eventually threatening the established producers in the market. Thomond and Lettice 
(2002) give the following definition: "Disruptive innovation is a term used to describe innovation that is of 
highly discontinuous or revolutionary nature, which is the opposite of evolutionary or incremental 
innovation. 

Sustaining innovation 
A sustaining innovation gives a company the opportunity to keep up with competitors and provides 
improved performance to customers. It improves and recuperates the existing products or services. 

Disruptive innovation 
A disruptive innovation or technology can eventually overturn the leading technology in the market, 
despite the fact that this technology is radically different than the existing technology and initially 
performs worse than the leading technology in the market, based on existing measures of 
performance. 

\Vb.en comprising these definitions one can conclude that innovations can be incremental or radical. This 
denotes the amount of risk involved with that particular innovation. Secondly, an innovation can be 
sustaining or disruptive; improving the current business or changing the way business is done. 
Aim of this research project is to improve the FFE of incremental and radical innovations, whether they are 
disruptive or sustaining. 

The six dimensions described earlier in this paragraph are used to rate the degree of innovativeness of 
projects on a three step scale from low (short in case of the project duration) to high Oong in case of the 
project duration). As shown in table 1.2, when rating a project, one decides in which category a project 
belongs based on the ratings given on the different dimensions. 

Table 1.2: Overview impact dimensions on 1vtJes of innovation 

Dimensions Improvement Incremental Radical 

Technological uncertainty low medium high 

Technical inexperience low medium high 

Business inexperience low medium high 

Technology cost low medium high 

Market uncertainty low medium high 

Project duration short medium long 

Source: Green et aL, 1995 
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A great deal of research on innovation is done, also on the different strategies to follow when implementing, 
developing or fostering the different types. All these researchers have different backgrounds and perspectives 
but agree on the fact that a different approach is needed for incremental on the one hand and radical 
innovation on the other hand. To implement the correct strategy, it is important to be able to identify to what 
category a project belongs. A radical innovation needs other types of management attention, resource 
allocation, marketing research and decision trees compared to an incremental innovation. 

--- --------····- - ----~ 
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Chapter 2 Siemens Power Generation Industrial Applications 

2.1 History 

In 2001 a strategic decision was taken by the Siemens Power Generation Group (SPG) to extend the existing 
range of products and solutions to cover more than the classic power plant business. They created a new 
division for industrial applications in compression, mechanical drives and power generation, named Siemens 
Power Generation Industrial Applications (SPGI). Siemens merged its own industrial turbine and power plant 
business with the activities of Demag Delaval in 2001 and with Alstom S.A. in 2003. By doing this, a broader 
product range is offered including single-source solutions. 
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Figure 2.1: Ofl,anizational structure SPGI and position within Siemens AG (source: StreetZJ 
2005) 

In fiscal year 2005 (which runs from October till September) the Industrial Applications Division had a 
business volume of € 2,7 billion and approximately 10,000 employees. The head office is situated in 
Duisburg, Germany. 

The Industrial Applications Division belongs to the Power Generation (PG) Group from Siemens AG (see 
figure 2.1). PG is a leading supplier in the international power plant business. In fiscal year 2005 a sales 
revenue was realized of€ 8,1 billion and new orders were acquired worth€ 11 billion. At the end of 2005 it 
had a workforce of approximately 33,500 employees worldwide. 

2.2 Corporate organization 

To establish a clear distinction between the working areas, PG I is divided into six business units and eight 
central functions. 

Business units 

The six business units are: 

• Service (11) • Industrial Gas Turbines (14) 

• Industrial Steam Turbines (12) • Power Plants (15) 
• Process Compression (13) • Oil & Gas (16) 

The service business unit forms a major market for SPG I. This special service unit provides spare parts for 
both originally Siemens produced machines and those from other manufacturers. Maintenance and repair of 
those machines is also their responsibility. In addition to this a global field-service network takes care of 
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monitoring, maintenance (revamps and retrofits), machine relocation, training, consulting and offers service 
contracts. 

Responsible for the production of gas and steam turbines and compressors are business units 12, I3 and 14. 
Manufacturing of Industrial Steam Turbines takes place in Brno (Czech Republic), Nuremberg and Garlitz 
(Germany). The headquarter is situated in Garlitz. Headquarters and the production of compressors are both 
located in Duisburg (Germany). Industrial Gas Turbines are both produced in Lincoln (United Kingdom) 
and in Finnspong (Sweden). 

Power Plants provide turn-key solutions for power plants with a capacity up to 150 MW. Due to the 
liberalization of the international energy market industrial companies are able to build their own power plants. 
In many cases this is preferred to ensure a cost-effective, reliable energy supply. 

Solutions supplied by 16 are applicable in the following fields: oil and gas fields, liquefied natural gas (LNG), 
on-site power and systems integration. Pipelines and onshore / offshore modules for power, compression 
and pumping are relatively new products provided by 16. The head office of Oil & Gas is situated in 
Duisburg as well. 

Central functions 

To support the six BU's there are eight central functions: 

• Supply Management 
• Financial Accounting 

• Contract Management 
• Performance Controlling 

• Global Sales 

• Business Excellence - Quality 
Management 

• Technical Coordination 
• Human Resources 

Global Sales and Technical Coordination are the departments that are mainly involved in this project. 

Global Sales has three main tasks. Firstly, support of the sales persons in the different regions around the 
world. Secondly, strategy and business development (IGSD). Responsibilities consists of developing new 
markets, (local) market analysis, competitor analysis, making forecasts for coming years, develop new 
strategies and more related activities. Finally, there is the support team for oil & gas and five global account 
managers for the big oil companies like ExxonMobil, Shell and BP. 

The Technical Coordination (ITC) department's main activities are coordinating the assignment of funds to 
R&D-projects, select new areas of interest, controlling, and reporting. 

2.3 Products and customers 

Steam turbines 
Steam turbines extract thermal energy from pressurized steam, and convert it into mechanical motion. This 
motion can be used for power generation or mechanical drive for compressors, blowers or pumps in 
industrial applications. 
Important customers are metal plants, chemical/petrochemical plants, pulp, and paper mills etc. Power 
generation is used among others in biomass plants, cogeneration and heating plants, waste incineration plants, 
and sea water desalination. 
SPGis steam turbines range from 9 MW up to 180 MW. They can be customized for power generation on 
the SO- or 60 Hz grids or for the earlier mentioned drive applications. 

Compressors 
Compressors are mechanical devices used for increasing the pressure of a gas. This is done by decreasing the 
volume. SPGI manufactures compressors for industrial applications including compressors for main air, 
booster air, nitrogen, and oxygen. Most important markets are petrochemicals, refineries, and chemicals in 

--- - --- ---- ----
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general. Fluid catalytic cracking, coking, hydro treating, methanol plants, and gas to liquids are examples of 
industrial processes using a compressor. 

Compressors are divided into three segments: 

• Single-shaft compressors 

• Axial-flow compressors 

• Geared compressors 

Characteristic specifications of a compressor are described by the pressure ratios per stage and the number of 
stages, input flow, and the compatibility with different gasses. 

Gas turbines 
A gas turbine is a rotary engine that uses a flow of combustion gas to create a mechanical drive to drive for 
instance a generator or a compressor. Application fields are the oil & gas industry for generating power, 
compression and pumping of oil and water. Industrial power generation is a second important application 
field. Examples are building complexes like universities and hospitals, big industries like the automotive 
industry, pulp and paper, food, and beverage industries. Turbines range in capacity from 4 M\V to 45 MW. 
Just like the steam turbines, these products can be customized for the 50- or 60 Hz grids or for drive 
application. 

Power plants 
Power plants build by SPGI are ready for full operation when they are surrendered. Included with these turn
key solutions are permit planning, structuring and arranging financing, full-service contracts, and CO2 
consulting services with regard to meeting climate protection regulations. Turbines for these power plants are 
supplied by 12 and / or 14. 

Oil&Gas 
Oil and Gas provides compression, pumping, and power generation solutions for the global oil and gas 
industry. One can roughly distinguish five application fields: 

• Oil and gas fields 
• Liquefied Natural Gas 
• Extended scope 
• On - site power 
• Systems Integration 

Customized solutions are designed for all these above mentioned application fields. For these solutions Oil & 
Gas acquires the main products from 12, I3 and 14 as well as from other Siemens divisions. 

In general one can describe the market SPGI is operating in as a very conservative one. Conservative because 
customers value reliability and durability very high. They are not eager to buy a new product or technology 
that has not proven itself yet in the market. So without references it is very difficult to introduce products 
into the market. 

2.4 Strategy 

R.evenues and forecasts 
As one can see in appendix II, revenue has increased enormously the last five years. Market share has 
increased with 8,4%. 

Goal is to increase total orders from 2,5 billion euro in 2005 to 3,8 billion euro in 2008-2010. An increase of 
53% must be realized to achieve this goal. Aim is to grow faster in designated target areas than competitors. 
This must result in an overall market share of 10% in 2010 (Streetz, 2005). Designated target areas are: 
Russia, India, China, and North America. 
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Marketing and sales strategy 
The marketing and sales strategy is as following: 

"A one stop shop and system integrator for rotating equipment with low total cost of ownership." 

Three main initiatives and priorities are supporting this strategy: 
Customer focus; 
Innovation; 
Global competitiveness. 

Targets for innovation are to create a visionary roadmap for technology platforms, new products and 
solutions. The innovation process should be accelerated as well. 
Strategy for technology 
Right now SPGI wants to be a trendsetter in the market. Setting the trend does not always mean being first 
with the technology. Being a trendsetter for SPGI is establishing a proven technology in the market. 

Main competitors 
General Electric (GE) is the number one competitor in most markets. In 2004 they had an average market 
share of 16%. SPGI is number two in all segments. In more specific markets there are six specific 
competitors: GE, Solar, MAN Turbo, Rolls Royce, Dresser Rand, and MHI. 

2.5 Developments in the market 

In the markets where SPGI is active in are currently several important trends which are influencing strategy, 
research & development, marketing, and manufacturing. The five most important trends will be discussed in 
this paragraph. 

Increasing global energy demand 
The oil & gas market is growing rapidly because of a growing global demand, especially from emerging 
industries like China and India. Cambridge Energy Research Associates (CERA, 2006) wrote three different 
scenarios with oil demands for the upcoming twenty-five years. They say market demand will continue to 
grow with an annual growth rate between 1.0 % and 1.6 %, see figure 2.2. 
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Figure 2.2: Three scenarios showing world oil demand to 2030 (source: CERA, 2006) 

Oil prices are increasing the last decades and will continue to rise according to CERA (2006). Because of this 
increase, oil fields that were unattractive for the oil and gas industry to explore are becoming beneficial in the 
near future. The industry is demanding new products and solutions for other methods of exploring oil and 
gas. 
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Emission reduction and environmental issues 
Due to more legislation and regulation from global treaties and local governments energy suppliers are forced 
to reduce emissions and to increase efficiency. The Kyoto protocol is an international agreement on reducing 
emissions of industrial countries (except the United States of America) and developing countries to decrease 
the effects of climate change. Developments are the storage of CO2 in old oil- and gas fields. Concerning 
SPGI there will be more demand for low emission solutions, CO2-compressors, and environmental friendly 
products. 

Distributed Ene,:gy Generation 
There is a global shift from the mega power plants with a more than 1,500 MW power generating capacity to 
a more distributed market for energy generation possibly combined with heat generation. The definition used 
by Ackermann et al. (2001) is the following: 'Distributed generation is an electric power source connected 
directly to the network or on the customer site of the meter'. 

Uquefied natural gas / Gas to liquids 
Liquefied natural gas (LNG) is natural gas that has been condensed into a liquid state at atmospheric pressure 
and with a temperature of minus 160 degrees Celsius. LNG is transported by specially built vessels to be 
transported over long distances and is a cost-efficient alternative when there are no pipelines. Only the last 
few years this techniques are becoming available. Therefore a totally new market is created with a big 
potential in the mid- and long term for SPGI. 

2.6 Relevant processes 

Four processes will be described below because of their direct relevance when studying radical innovations 
within SPGI. 

SPG strategy planning process 
Every year a SPG strategy planning process is executed to define the Marketing & Sales (M&S) strategy and 
secondly, the Product and Manufacturing (P&M) strategy. These strategies are used as a guideline in daily 
business. 

Defining the M&S strategy is the first step in the SPG strategy planning process. The following content 
should be covered within the M&S: 

■ 

■ 

■ 

■ 

■ 

Business evaluation; 
Competitive environment; 
Customers; 
Strategy and key marketing plans; 
Order forecast. 

This information is used as an input in the next step. 

The second step is the product and manufacturing (P&M) process which is carried out to define the 
technology roadmap, a product roadmap, it allocates the R&D budget, manufacturing volume, and costs for 
the next fiscal year. This is a SPGI wide process and is attended by every business unit (BU). The process 
takes place from March till the end of June where the plans are presented to, and discussed with the board. In 
general there are four steps. This is shown in figure 2.3. 

Status Workshops 
Technology - P&M Workshop - P&M Day 2006 
Workshop - -

Figure 2.3: P&M process flow (source: Nolke, 2006) 
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First the status of the current projects is discussed, including costs, business cases, budget planning for 
ongoing projects, and a review of new project lists from the marketing and sales strategy. Goal of this step is 
to create transparency on ongoing R&D projects to stakeholders, to complete the budget planning for the 
next fiscal year, and to have a draft R&D budget on future projects. 
Next step in the process is the technology workshop. Goal of the workshop is to report on selected ongoing 
technology projects, synergy projects, new projects, and the funding requirements for these projects. After 
this workshop the budget planning for the technology projects is completed as well. 
Thirdly, the P&M workshop takes place. In this workshop business cases for new projects are presented to 
the CEO and prioritized. After this workshop the second draft R&D budget is ready. During the P&M day, 
the final R&D budget including projects and technologies are presented to the board of the PG group and 
then afterwards the final R&D budget for the next fiscal year is determined. (Nolke, 2006) 

Product development process 
The product development process (PDP) is created to monitor and guide the entire process when a new 
product or service is created. It is a very strict process with all the tasks, milestones, process steps and criteria 
that have to be executed. A schematic overview of the process can be found in appendix III. The process is 
based on the Stage-Gate process developed by Cooper (2001). 

Siemens Power Generation acquisition process 
SPG organizes a yearly process to look at the possibilities to acquire other companies. Reasons to acquire 
these organizations are to complement the current product portfolio and/ or acquire technologies SPG does 
not have yet. 
Selected senior managers from the different divisions in SPG come together twice a year to participate in 
brainstorm sessions where ideas for new acquisitions are generated. After these two days a list with new, 
possible acquisitions and arguments to do so are presented to the board of SPG. There a decision is made 
which ideas have to be worked out more in detail; each division is responsible for some ideas. After this 
deeper research, which is done on an ad hoc basis, the board of SPG decides which companies to acquire. 
The influence of SPGI is not very great in this whole process because it is only a small division in the whole 
SPG group. 

Innovation Management Process 
ITC and IGSD already developed a draft innovation management process focused on innovations in general. 
The intention of the process is to stimulate idea generation and follow up by providing a central platform of 
collecting ideas; this in combination with the detection of trends in the market. On three points in time, 
management can evaluate and decide on which projects will be continued and which projects will be 
terminated. In figure 2.4 the whole process is shown. 
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Figure 2.4: Innovation Management Process as developed~ IGSD and ITC (source: Nol/en and Nii/ke, 2005) 

• 
PDP 
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This process makes no distinction between incremental and radical innovation, it treats both processes in the 
same way. Research shows that different approaches are needed for incremental and radical innovation in 
order to be successful. 
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2. 7 External partners 

Right now, SPGI works together with external partners on a project basis in a decentralized way. All co
operations with external partners are the responsibility of the BUs. Project based co-operations include 
universities, external (engineering) companies and so on. Appendix IV gives a detailed overview. All the 
existing relationships are not specifically focusing on radical innovation. 
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Chapter 3 Literature on innovation 

In this chapter literature on kry success factors for radical innovation will be discussed. It describes jive main topics concerning 
radical innovation management in a corporate context. Some overlap between the different topics is inevitable. After this 
paragraph attention is given to a more detailed part of innovation processes: the fuzzy front end. 
Information in this chapter is used in chapter jive as an input for the solution phase to derive requirements and to define the 
solution designs. 

3. 1 Success factors for radical innovation 

Senior management and corporate commitment 

\Vithout support and commitment from the management for radical innovation, every radical project is 
doomed to fail within the organization. Burgelman (1984) argues that there are two primary forms of 
innovation-oriented corporate entrepreneurship: autonomous strategic behavior and induced strategic 
behavior. Induced strategic behavior is a top-down process in which an organization's strategy and structure 
set path for entrepreneurial behavior to develop innovations. Autonomous strategic behavior is a bottom-up 
process where product champions pursue new ideas or innovations through the organization until it achieves 
success. A top-level managerial decision to encourage risk taking and not to punish failure is an important 
antecedent of autonomous strategic behavior on the part of middle-level manager's behavior as well as others 
in the firm. Research from Zahra and Covin (1995) showed that corporate entrepreneurship "needs a long
term time horizon in order to adequately judge the financial consequences. The use of a shorter evaluation 
period may not allow sufficient time for entrepreneurial actions to have their full market and corresponding 
financial impact." McDermott and O'Connor (2002) recognize senior management as one of the key factors 
for creating successful, radical innovations. These so-called sponsors (senior management) are used for 
financial backing for projects where traditional measurements would point to termination, this is especially 
useful for projects with long payback periods. This is also the outcome of a study done by Bobrow (1991) 
which says that without empowering and sending out a clear message from the senior management, it will be 
difficult to turn the company around into a new product-oriented company. Hegarty and Hoffman (1990) 
conclude that "(1) top management appears to be critical to innovation success and (2) it is the involvement 
of 'top management' collectively versus a single 'top manager' that appears to provide the necessary support at 
upper echelons of organizations." 
Not only the senior management is crucial in a radical innovation process, but also the middle-level managers 
play an important role. Kuratko et al. (2005) argue that "due to their characteristically central roles within the 
entrepreneurial process, middle-level managers' entrepreneurial behavior may be most critical to the effective 
implementation of corporate entrepreneurship, regardless of the primary reason (either the creation of new 
ventures or strategic renewal) it is being pursued." 
Often senior management compromises on innovation management, hereby advancing other strategic issues. 
Mensch (1985) describes the increased pressures coming from the financial markets to grow the number of 
radical innovations. To withstand these pressures innovation managers and general managers need to devise a 
process for close interaction at strategy level. The more radical the innovation, the more important their close 
interaction. One reason for most managers not optimally being prepared to make or to adopt radical 
innovations is the education at business schools. "Corporate finance and managerial economics are two 
profoundly neo-classical sub disciplines, and a cornerstone of neo-classics is the Law of Diminishing 
Returns." according to Mensch. In most managerial accounting systems quantitative concepts are used to 
look into the next planning period. This Law has left deep marks in the thinking of most senior managers. 
Another reason is the "Wall Street Rule". This rule advises investors in equity and industrial bonds not to 
expect higher than customary returns on securities held or purchased, and suggests selling quickly if signs of 
risk come up. This rule induces board members of industrial corporations to a "loose-tight" posture: 
controlling the down-side risk of investment in innovation takes strategic dominance over up-side return 
opportunities. One of the conclusions of Mensch is that innovation managers play a big role in helping senior 
managers deal with radical innovations, whether in defensive or offensive actions. 
Whether there is senior management attention or not, a innovation strategy is needed to provide the 
organization with the necessary guidance and direction. Vanhaverbeke and Peters (2005) say that "if there is 
no sense of overall direction in the company, chaos is likely to emerge; operational business units that are 
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managed as profit centers will stick to incremental innovations with short-term revenues; central lab 
researchers will focus on challenging breakthrough inventions that cannot be developed as corporate ventures 
because of inadequate technology or market feasibility; individual intrapreneurs may start up a venture that 
has to be spun-out or divested later on because there is no way to integrate it into the company." 

Company culture 

Culture within a company has a great influence on daily work, how problems are being approached, how 
employees anticipate on risks etc. In this paragraph culture, competencies and incentive programs are 
discussed. 

Culture 
To avoid having only relatively low risk, low-return innovations there should be an innovation mindset that 
enables the emergence of a risk-taking culture. Employees should have permission to fail without fearing that 
their jobs or careers are at risk. They should be rewarded for creating calculated risks. An extra advantage is 
that the organization can learn from the mistakes as well as successes. Note here that the goal is to minimize 
the uncertainty by meanings of a systematic and strategic approach (Kuczmarski, 2006). 

Quinn and Cameron (1999) have developed a framework which refers to whether an organization has a 
predominant internal or external focus and whether it strives for flexibility and individuality or stability and 
control. This framework is based on six organizational culture dimensions and four dominant culture types 
and they derived four types of culture from it: 

Clan: an organization that concentrates on internal maintenance with flexibility, concern for people, 
and sensitivity for customers; 
Hierarcl!Y- an organization that focuses on internal maintenance with a need for stability and control; 
Adhocrary: an organization that concentrates on external positioning with a high degree of flexibility 
and individuality; 
Market. an organization that focuses on external maintenance with a need for stability and control. 

This framework can be used to describe a company culture, including leadership styles, strategic focus, type 
of relationships and dominant characteristics in general. In order to be successful in innovation, a culture 
should have two dominant culture types: adhocracy and market oriented. 

Compete mies 
Core competencies of an organization are described by Prahalad and Hamel (1990) as the "collective learning 
in the organization, especially how to coordinate diverse production skills and integrate multiple streams of 
technologies". A competency is defined by two major attributes: 

1. They are not easily imitated. 
2. They provide access to new markets. 

McDermott and O'Connor (2002) observed in line with these definitions that "projects building extensively 
off their respective firms' unique scientific, manufacturing, and market knowledge to effectively move their 
radical products toward the marketplace." 
Make sure that the focus is on the firm's core competencies and protect them throughout the process. 

Incentive programs 
An often heard criticism of performance based incentive programs for employees is that they stifle radical 
innovation processes. West & Fletcher (1994) say that modern, performance-related payments are frustrating 
the innovative capabilities of an organization and they even say that organizations should get rid of these 
programs. O'Connor and Ayers (2005) have a different perspective on that, they think that not the rewards 
for radical innovation should be different, but the metrics for assessing success should be dramatically 
different. One observation from O'Connor and McDermott (2004) is that "there is a mismatch in risks 
required of radical innovation team members and reward mechanisms currently in place." 
Another aspect of incentive programs are the executive incentive programs. Results from the study 
conducted by Dechow and Sloan (1991) suggests that "CEOs spend less on R&D expenditures during their 
final years in office." 
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Radical innovation process 

Different processes for stimulating, creating and evaluating innovations can be found in literature. A few, 
well-know innovation processes are described in this paragraph. 

Rice et al. (1998) recognize that radical innovation seems to work best, especially in the highly uncertain 
'fuzzy front end' of the process, when it is separated from ongoing business activities because it is 'unnatural' 
compared to their normal, ongoing practices. The uncertainty is too high, the time horizon is too long, and 
the investment too large, given the risks. Already in 1985 Quinn says that particularly at the front end of the 
radical innovation lifecycle, it is difficult to predict the development path and to have confidence that the 
chosen path will lead to dominance in an industry. 
To be able to feed the normal product development process with good business concepts, special attention 
has to be paid to the fuzzy front end. 

Three basic steps for innovation 
Cumming (1998) derived three basic steps from the innovation literature: 

1. idea generation; 
2. the successful development of that idea into a useable concept; and finally 
3. the successful application of that concept. 

Radical Innovation Capability 
O'Connor and Ayers (2005) describe the radical innovation process in three steps (see figure 3.2): 
1. Discovery is about the creation, recognition, elaboration, and articulation of opportunities; 
2. Incubation is necessary in order to evolve opportunities into business propositions; 
3. Acceleration is defined as ramping up the fledgling business to a point where it can stand on its own 

relative to other business platforms in the ultimate receiving unit. 

These three activities must be managed and organizations have to make sure that the transitions between 
them are smooth. A firm is having a radical innovation competency when they successfully commercialize 
radical innovations again and again, and across organizational settings. 

~nterral Huntng · ofvbrket Leaming 

-External Hunflrg ..VOrkel Creation 

i /Lrnnse/Purchase. !'6tro.......,.dcrrdns 
: /tnvest ·=~ 

~espord 

~nvest 

Figure 3.1: F.adica/ innovation capabiliry (source: 0 'Connor 
and Ayers, 2005) 
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Closed innovation 
Chesbrough (2003) says that right now there is a 'paradigm shift' in the way companies commercialize 
industrial knowledge. He defines the old paradigm as Closed Innovation. Figure 3.2 shows how ideas flow 
into the firm on the left side and flow out to the market on the right side. Projects that 'survive' the funnel 
are developed and then transferred to the market. 

Research Development 

Boundary of the firm 

l 
0 -----➔0 ~ The Marl!ld 

Figure 3.2: The Closed Innovation Paradigm far Managing Industrial R&D (source: 
Chesbrough, 2003) 

Chesbrough says "The process is designed to weed out false positives, projects that look initially appealing, 
but later turn out to be disappointing. The surviving projects, having survived a series of internal screens, 
hopefully have a greater chance of success in the market." 

Open innovation 
Chesbrough also describes a shift to a paradigm he calls Open Innovation. 'Open innovation assumes that 
firms can and should use external ideas as well as internal ideas, and internal and external paths to market, as 
the firms look to advance their technology.' Figure 3.3 is basically the same figure as the closed innovation 
figure, but ideas can go out of the firm in every stage. Ideas can also start outside the firm's own labs and can 
move inside. This process still weeds out false positives but a big difference with the closed innovation 

Research Development ---➔ 

New 
market 

Current 
market 

Figure 3.3: The Open Innovation Paradigm far Managing Industrial R&D (source: 
Chesbrough, 2003) 

paradigm is that it also enables the recovery of false negatives. False negatives are ideas that initially were not 
attractive for the business but turned out to be very successful. 
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Development Funnel 
Wheelwright and Clark (1992) developed the development funnel with three phases and two idea/ concept 
screening points and is reasonably similar to the open innovation paradigm as described by Chesbrough. 

-Ship 

Figure 3.4: The Development Funnel (source: Clark and 
Wheelwright, 1999) 

Displayed in figure 3.4 is the development funnel. The approach to the process should be customer and 
market focused, and should include cross-functional teams. The results from these phases should also be 
used as learning agents for future development. 

Championing 

Potential ideas or concepts need an individual to promote the idea in the organization. Without this support 
every idea will vanish. 

Champions 
Howell and Higgins (1990) recognize the importance of an idea champion as a factor for successful 
technological innovations. This particular champion makes a significant contribution to the innovation 
process by actively and enthusiastically promoting its progress through the critical stages. Already in 1963, 
Schon identified the role of a champion in military radical innovations. He contended that to overcome the 
indifference and resistance that major technological change provokes, a champion is required to identify the 
idea as his own, to promote the idea actively through informal networks, and to risk his position and prestige 
to ensure the innovation's success. Schon concludes that "the new idea either finds a champion or dies". 
Rice et al. (1998) discovered that idea champions play a key role in driving radical innovative projects forward 
through an organization. This is especially the case when persistency is needed to overcome the hurdles in an 
organization. But the key difference with other studies is that they discovered several different types of 
champions within a project: technical champions, project champions, senior management champions (defined 
as sponsors by McDermott and O'Connor, 2002) and business unit champions. 

Co-operation with external partners 

Nowadays we live in a globalizing world with information- and communication technology advancing every 
day. Organizations should use this technology to cooperate with complementing partners and tum available 
information into valuable knowledge. 

Co-operation with external partners 
Chesbrough (2003) mentions several arguments to justify a change from centralized R&D organizations to an 
open (to a certain extent) R&D environment. He calls it the end of the knowledge monopolies. First 
argument for this is that in most scientific fields the government funding declines for most basic research. 
Because of that, universities focus more on problems the industry is facing in order to get funding from that 
industry. Secondly, the combination of online journals and articles and public scientific databases together 
with low-cost internet access gives R&D departments access to an enormous amount of knowledge which 
was far more expensive and time-consuming before the 1990s. Third argument is that universities are full 
with professors with a profound expertise, supported by even more graduate students which are all very eager 
to apply their knowledge to business problems. Chesbrough argues that the role of internal researchers is 
expanding to not only knowledge generation, but also knowledge brokering. In this environment knowledge 
from outside the company can be just as useful as knowledge from inside the company, and should be 
awarded accordingly. Reasons for companies to adjust to this new strategy are the following: 

To identify, understand, select from, and connect to the wealth of available external knowledge; 
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To fill in the missing pieces of knowledge not being internally developed; 
To integrate internal and external knowledge to form more complex combinations of knowledge, to 
create new systems and architectures; 
To generate additional revenues and profits from selling research outputs to other firms for use in 
their own systems. 

Rogers (1996) says in her article 'The Challenge of Fifth Generation R&D' that 'Technology leaders will need 
to develop innovation systems that optimize knowledge flows through collaborative, networked groups in 
virtual organizations'. So optimize the creation and flow of ideas into the market place expeditiously and 
profitably. She also says 'These new collaborative learning systems will enable the flow of knowledge - not 
information - throughout the organization, now redefined to include customers, suppliers, distributors and 
other stakeholders.' Sharma (1999) also emphasizes the importance of strategic partnerships with internal and 
external partners. 

Infonnal innovation networks 
More than 50 world-wide interviews conducted with CEOs and CTOs 'confirm that most companies now 
believe that close to 50% or more of their technological competitiveness will be derived from external 
technology sourcing and partnering' Qonash, 1996). 
Van Aken and Weggeman (2000) give a good overview of informal innovation networks. Informal innovation 
networks can emerge naturally without strong collaboration agreements or they can be planned, examples are 
R&D consortia and strategic technology alliances which are governed by more formal collaboration 
agreements. Networks like these are used for technology exchange and joint technical problem-solving. 
Advantages of such a network are: 

Sharing risks: important because the fuzzy front end of innovation is inherently risky; 
Leverage of resource.r. as with the participation of partners, the development costs can be shared and the 
total amount of resources increased; 
lf!J"ection of van"e(:y: in many cases it is not clear in advance what knowledge will be needed to succeed in 
the long run. Technological diversity is important for innovation. Successful innovations are often 
not the result of a single idea, but of a bundle or ensemble of ideas and knowledge. Collaboration 
within an innovation network increases the accessible knowledge base and thus increases 
responsiveness to new opportunities (and to the threats of break-through development by 
competitors). 

One of the difficulties of managing informal innovation networks is the so-called Daphne-dilemma. There is 
a need for a, good balance when attempting to improve the productivity of informal innovation networks; too 
little management effort may lead to under-utilization of their potential and less productivity, but too much 
management effort may destroy their informal nature and hence their creative and explorative potential (Yan 
Aken and Weggeman, 2000). The discussed networks are externally focused; outside your own division. 
In addition to this, McDermott and O'Connor (2002) described on internally focused informal innovation 
networks. It shows that individuals who operated most successfully in the process of new business 
development had been with their firm for at least 15 years and worked on a number of positions in several 
business units before joining the new business development process. During the development of new 
products they could heavenly rely on their experiences gained of most of their firms' businesses and they 
could access their deep informal networks for information at any time. Team members of every project 
worked with these large, individual informal networks to tap into when needed in the process. 
Partnerships (formal and informal) with external partners are beneficial to the fuzzy front end of the radical 
innovation process. They provide new knowledge, synergy, speed, and reduce risks. 

3.2 The fuzzy front end of radical innovation 

To design the first phases in the radical innovation process, a so-called 'fuzzy front end' process is needed. In 
the process described in paragraph 3.1 this was referred to as the Discovery phase. 
Some scholars (Smith et al., 1999) refer to this phase as the 'front end of innovation' instead of the FFE to 
state that it is possible to take the fuzziness out of this process and make it successful in a controlled way. 
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Different methods and processes are available to organize the FFE. This paragraph describes two models and 
their usability. 

New Concept Development model 

The New Concept Development Model (NCD) is a theoretical construct developed by Koen et al. (2001). It 
covers the process for the fuzzy front end. As shown in figure 3.5, in the inner area are the five activities 
comprising the fuzzy front end. In the middle is the engine, this portion drives the five front end activities 
and is fuelled by the leadership and culture of the organization. The influencing factors surround the key 
activities, these factors consist of organizational capabilities, business strategy, the outside world (i.e., 
distribution channels, customers and competitors), and the enabling science that will be utilized. The key 
activities show a non-sequential, iterative process with steps back and forth. Ideas are generated, worked on, 
combined, rejected, extended, changed and evaluated during an ongoing process. 
Five kry activities: 
1. Opportunity Identification: In this area identifies the company the technology and business 

Figure 3.5: The New Concept Development Model (source: 
Koen et al, 2001) 

opportunities it might want to pursue. Different methods and sources can be used as an input for this 
activity. 

2. Opportunity Analysis: To translate opportunity identification into specific business and technology 
opportunities additional information is needed. This information concerns uncertain technology, market 
assessments etc. 

3. Idea Genesis: Genesis is the birth, development and maturation of the opportunity into a concrete idea. 

4. Idea Selection: To select the appropriate ideas to pursue the most business value is a critical activity 
because there are many ideas coming from the idea generation and enrichment activity. Evaluation critics 
can range from very formal selection procedures to individual's choices. 

5. Concept and Technology Development: In this activity market analysis is done, technical feasibility 
studies, customer requirements, investment requirements etc. The level of detail in this activity depends 
on the project, the organizational requirements to proceed, the level of resources needed and so on. 
From this phase the project is often forwarded to the product development process (PDP). 

This model emphasizes on the fact that the FFE is an iterative process. An important aspect of this model is 
the driving force of the 'engine' in the middle. This engine provides the process with the necessary support 
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and problem solving from top management. Creating and maintaining an entrepreneurial culture is part of the 
engine as well. No FFE process is successful without these two important factors. 

3.3 The fuzzy front end of incremental innovation 

As mentioned before, the approach for incremental innovation is profoundly different compared to radical 
innovation. Cooper (2001) gives a structured approach for incremental innovation in his latest book. It also 
describes critical success factors in developing incremental innovations. In the latest edition extra attention is 
given to the fuzzy front end. This knowledge is used as a starting point for the solution proposal in chapter 
five. Compared to other literature on incremental innovation (Cooper and Kleinschmidt, 1995, Dougherty 
and Hardy, 1996) Cooper gives a very solid, thorough, and practical structure. This is one of the main reasons 
to use Cooper as a basis in this project; another reason is the acceptance of Cooper within SPGI because 
other processes are already based on Cooper's models. 

Cooper (2001) defines different critical factors for success. Some of them are comparable to the success 
factors mentioned in paragraph 3.1 concerning radical innovation, but some are profoundly different. A 
company should stay close to its core competencies and develop an unique product in order to be successful, 
together with stringent project management which kills projects that are not well defined or do not achieve 
earlier set goals. A global market orientation focusing on market attractiveness and customer focus is another 
success factor. Other factors influencing success are organizational structure, culture and top management 
support. 

Discovery 
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Figure 3.6: The first few stages in the Stage-Gate process (Source: Cooper, 2001) 

Stage 2 

Build business 
case 

Goto 

development 

Cooper (2001) divides the stages before development into three parts: discovery, stage one and stage two. 
These stages are connected by means of gates. The first stage, discovery, includes the capturing of ideas, 
voice-of-customer research, lead user innovation and technology development. Gate one screens the 
generated ideas, in stage one expenditures are fairly small. Stage one provides preliminary market, technical, 
business and financial assessment and recommendations for step two. Gate two gives a go/kill decision, a 
more definitive review on the idea. In stage two a business case is build with a lot more detailed information 
on markets, technology, manufacturing etc. Cooper calls it the key homework stage. Gate three forwards a 
worked out, promising business concept into product development. 

3.4 Conclusion 

The first paragraph in this chapter describes five major drivers for innovation in a corporate context. 
Organizations seldom excel in all areas. Support from senior management and a corporate commitment is 
required to achieve successful radical innovations. A supporting company culture is needed in order to create 
an environment were failure is not a bad thing but an opportunity to learn from mistakes and people who 
take controlled risks should be awarded for that. The incentive programs of management should also include 
key performance indicators in the field of innovation. 
Different structures to create and develop innovations are needed both for radical and incremental 
innovations, including suitable evaluation criteria, transitions from one phase to the next and resources that 
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are designed for their specific purpose. No specific literature is available yet dealing with innovations in a 
heavy industry and/ or very conservative market. 
Championing within the organization should be encouraged, supported, and rewarded with matching 
incentive schemes, for instance a promotion. 
Last, but certainly not least, is the need for co-operation with partners within and outside the organization. 
To ensure shorter development times, usage of existing top-knowledge in the market, risk sharing, and better 
idea generation the organization should cooperate with different kinds of partners. Especially in the discovery 
and incubation phase in order to be able to optimize the use of technologies, ideas and experiences within the 
whole market. To make sure SPGI keeps his own technology and competencies in-house, one should do the 
acceleration phase more or less within the company. More attention to protect intellectual property should be 
given when the process is shifting from a rough idea into a new business concept, product etc. Not much 
literature is available on external co-operation in a heavy industry with very conservative markets. 

Big differences in the incremental and radical model used are the evaluation criteria used, the deliverables 
from the process, definitions, steps, the integration and/or alignment with the existing PDP, the radicalness 
of ideas, forms of idea generation and who is responsible for this process. 

The NCD model described in paragraph 3.2 is a preferred model because radical innovation is an ongoing 
process with a lot of iterations between the different key activities. Calling the front end of innovation fuzzy 
does not justify the thought that this process is intangible for structure or direction. Having a structured fuzzy 
front end does not guarantee successes. However, when SPGI is able to learn from the failures the quality of 
the structure should improve. Gary (2006) describes it as the right kind of failure. He argues that freedom to 
fail should not be confused with a license to commit foolish mistakes. 
The NCD model is a good guide for opportunity recognition and selection, idea generation and selection and 
to forward the concept into the incubation or product development process. Cooper is chosen because it is 
state-of-the-art literature on incremental innovation, it is very workable, and it gives a good basis for 
designing the fuzzy front end of incremental innovation. 

One should remark that one of the four key findings in a study conducted by O'Connor and Ayers (2005) is 
that 'innovation systems differ according to organizational history and culture; there is no one "right" model 
for all companies'. So every organization needs a customized innovation strategy and supporting processes 
and tools. Important here is to commit to innovation on the long term in order to be able to learn from 
mistakes and let the processes embed in the organization. 

The next chapter describes the findings concerning the current situation within SPGI. 
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Chapter 4 Current innovation efforts 
This chapter describes the three different inputs used in the problem ana/ysis. First, qualitative input are the interoiews in the 
beginning of this project, second input are the cases of radical innovation which are described very much into detail and the third 
input are the quantitative results from the Fraunhojer Institute surory including benchmark. From these three different inputs one 
can draw several conclusions, giving a good overoiew of the existingproblems within SPGI concerning innovation. 

4. 1 Interviews 

During the orientation phase 25 people are interviewed from the business units and line departments. Goal of 
these interviews is to get an insight view on primary processes, the organizational structure and feedback on 
the stated problem definition. There is special attention in these interviews on issues concerning innovation 
processes. Possible causes which makes innovation to fail are collected from the main interviews and sorted 
into five main subjects which are handled more in detail in the next paragraphs. An interview list can be 
found in appendix V. 

Senior management & corporate commitment 

Support is one of the five key-barriers of innovation within SPGI, according to the interviewees. 

Top management recognizes innovation as a key driver for corporate development on the long term. A 
structure where the support of the creation and development of innovations can be developed is not created 
by senior management. They want innovation, but innovations do cost resources and there are no resources 
made available at the moment. As a result no financial and/ or human resources are allocated to stimulate 
innovation or future technologies as such. First reason for this is a short term focus on growth and 
profitability, and less focus on profitability in the long run resulting in no patience for an innovation to 
mature. Second reason which is frustrating innovation is the assumption that the products and markets SPGI 
is in are unfit for radical innovation because it is a highly mature market and no radical changes have taken 
place in history nor will it in the future. Thirdly, from Siemens history, SPGI is very conservative and risk 
averse. Every new concept or idea needs a solid business case, handling profitability, available markets and 
growth in the near future in order to gain resources for further development. 
These three reasons are responsible for an unclear statement from the senior management relating to 
innovations. No clear innovation strategy is defined, therefore innovation is not stimulated from a 
management perspective. 
As a result projects where R&D is working on are related to current and ongoing projects and is using most 
R&D resources available. Effect is that there is no priority on developing future technologies, identifying 
fields of innovation etc .. Radical innovation is becoming out of favour because of the time pressure on 
developing innovations within impossible time frames. This all causes a short term focus within R&D. 

Table 4.1 Embryonic fundin;( in 'isca/ year 2004/ 2005 

2004 2005 

Applied for Approved Applied for Approved 

PGl2 0 0 3 1 

PG14 0 0 11 4 

Source: PG CTET, 2006 

One stimulation program that is available for radical innovation is the embryonic fund which is made 
available by SPG. If an employee or department has a radical idea or technology which is promising, he or 
she can apply for a budget from this fund worth € 40,000. In the last three years, five projects were awarded 
with€ 40,000 per project (PG CTET, 2006). As one can see in table 4.1, Il, I3, IS and 16 did not file any 
proposal for the embryonic fund. From fiscal year 2006 on, only project proposals from Siemens PG 
Corporate Technology are accepted. 
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Company culture 

Specific culture or people constraints for innovation are mentioned in this paragraph 1. 

Interviewees describe the SPGI culture as a hierarchical, inflexible culture which is obstructing the innovation 
process. The culture originates from three sources: the old SPG culture, the Demag Delaval culture and the 
Alstom Industrial culture. Combined with the rapid growth SPGI is facing over the last five years it is not 
surprising that the culture is formal and sometimes inflexible. 
Reasons for not having an entrepreneurial culture are already, given in the beginning of this paragraph. Not 
having such a culture can cause frustration. One example are patents that are researched on, described and 
registered at the patent office, but never used. Also frustrating people is the fact that focus in most R&D 
projects is on improvements and incremental innovation and engineers are pushing the boundaries of 
technology. People are aware of the need for radical innovation, but they just do not get the time and 
resources for it. 

Innovation structures 

In this paragraph the front end of innovation is discussed. It is often referred to as the fuzzy front end phase 
and runs until the product development process (PDP) starts. 

The idea generation at the front of the process is on a low level. There is no central database where ideas can 
be stored. Effect of this absence is that not all ideas are known to the whole organization, used accordingly 
and that ideas are disappearing when employees are moving to other organizations, get sick or when they 
retire. On the other hand, there are no activities initiated to generate ideas in a certain field of interest, so
called focused idea generation. 

Evaluation of ideas is not executed in a transparent way. When ideas are recognized as a potential product or 
future technology, a concept study (involving M&S and R&D) is started. General criteria are: 

Market requirements; 
Market potential; 
Market strategy; 
Technology development. 

When these criteria are not met, either the employee has to be a very good idea promoter to foster the idea 
through the organization or the idea will simply be killed. 
Daily work and indecisiveness of the management are slowing down the projects. SPGI has examples where 
it started too late or did not start at all. One example is the upcoming CO2 development where SPGI is later 
than competitors. 
Another issue often mentioned by employees is the lack of focus on where to go with a project. A project is 
often terminated before it is mature, because there is another important trend or the management assigns 
resources to another project rather then finalizing the current, promising project. 

In developing innovations, information is a key factor. R&D needs to know what the market is requiring in 
the future and M&S needs to know which technologies are developed and can be used in the market. 

New innovations anticipate mainly on developments in the market. This reacting on the market is one of the 
causes where the slow anticipating on the market originates. In a market with very long development times 
SPGI has to be very careful not to miss a certain trend because it is very difficult to catch up with lost time. 
Scenario writing is not used to initiate long term innovation projects. Meta trends are used by employees 
intuitively, based on their own knowledge and experience, but not formally assigned from a strategic 
perspective. 

1 Organizational culture within SPGI shows differences when looking into different BU's, locations or departments. The 
remarks made in this paragraph are concerning the division wide culture and may be not representative for one 
department or BU. 
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R&D and M&S work parallel to each other but the mixture of data needed is a problem. According to the 
interviewed employees, an early involvement of R&D in M&S projects and vice versa is needed to align both 
interests in a best possible way. 

Championing 

Fostering an idea through the organization by means of an idea champion is not a common situation within 
SPGI. Employees do not stick there necks out to promote their radical idea. Loads of work is done on daily, 
ongoing projects and when there is a good idea it is very hard to get attention for it. A very hierarchical, slow 
structure is the first cause. Different levels can kill the idea, so the probability of surviving is very low. 
Secondly, employees think that cancelling or aborting radical innovation projects is a personal failure instead 
of a good example of corporate entrepreneurship. This is a result of the culture that is described earlier. 

Cooperative behaviour 

SPGI has a tendency of internally focused R&D activities. There is little co-operation with outside Siemens 
organizations in the market. There is co-operation in certain fields with other Siemens AG in-house 
competence. The 'not invented here syndrome' is commonly seen. 

There are improvement programs where suppliers and customers sometimes are involved. These programs 
are: 

• Supply chain management (SC:M); 

• Design to cost (DTC). 

Another program is 3i, this corporate program is responsible for improvements concerning anything, ranging 
from product document improvements to better lighting in the canteen. These programs are merely 
responsible for improvements than real innovations. 

There are only a few programs on developing future technology or products where suppliers, external patent 
databases, customers or external engineering agencies are involved in an early phase. An example is the 
emerging relationship with Royal Dutch Shell. The co-operation between SPGI and Shell is shifting from an 
involvement at the end of a project to an earlier phase in the project. However, the focus here is more sales 
orientated, instead of on innovation. 

The six business units are responsible for the different solutions, products and services, they work on this on 
an autonomously basis. R&D programs for 11, 15 and 16 or concerning more than one BU are carried out by 
the R&D departments of the production BUs 12, 13 and 14. Compromises are made between customer 
requirements, R&D resource allocation and specifications. When BUs are developing a new product, the co
operation is negotiated themselves. There is no central steering from ITC, at the moment they support this 
process when asked for. 

BUs are profit & loss-centers which are judged by their targets (EBIT) and performance. Developing 
products for, or selling products to other BUs is not always that profitable. This causes friction in the co
operation and causes local efficiency instead of division wide efficiency. On the other hand is an increasing 
production volume better for factory performance, load etc. 

4.2 Radical innovation cases 

Two different radical innovation projects are studied. These two projects all met the criteria for a radical 
innovation set in paragraph 1.5, and are displayed the risk matrix from McDermott and O'Connor (2002) in 
figure 4.1. Results from these cases show key barriers and key drivers from projects within the company 
which are executed or are still running. Project descriptions are made together with the idea owners and 
cross-checked with involved management. In this paragraph a summary from the different cases is given, see 
appendices VI and VII for a detailed description. 
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Figure 4.1: The Micro Steam Turbine and Subsea compressor 
placed in the risk matrix (Source: M,Dermott and O'Connor, 
2002) 

Subsea compression is a new combination of existing technologies, subsea construction and gas compression, 
used by the oil and gas industry to compress gas at the bottom of the sea instead of on a topsides installation 
or onshore. Major challenges for this project in short are: 

The marinising of a centrifugal compressor operating in up to 3,000 meters of water; 
A maintenance free compressor for a period of five years. 

A consortium of oil companies invited SPGI to qualify for a FEED study for a pilot compression unit for the 
Ormen Lange gas field2, the component qualification program, and the engineering, procurement and 
construction of the complete subsea compression station. 

FMC Kongsberg Subsea (FKS) and 16 created an alliance to be able to bid on this project. Both partners 
bring in their specific knowledge. Compression knowledge is provided by 16 and subsea knowledge is coming 
fromFKS. 

Key driver for this project was the Ormen Lange project itself that forced SPGI to act swiftly on the unique 
opportunity offered. The fact that full funding from the customer is available, the customer takes all the ris_ks 
and ECO-II prototype testing was completed, facilitated the go ahead on this project. Lack of any of these 
parameters would have complicated the process drastically and the chances that SPGI would not have picked 
up this new market would have been substantial. 

The standard SPGI procedures and working methods have no adequate, mature way of handling quick and 
effective disruptive developments like subsea compression. The annual P&M process is too slow to act 
swiftly enough. Setting up a business case for a market that does not exist at the moment and what will exist 
in more than five years from now is just one example in this context. 

Key barrier for such a disruptive project is the short term focus of the existing R&D programs, three to five 
years. Short term focus of management on EBIT and short payback periods is not providing an environment 
where promising, disruptive, long term projects can be developed to provide SPGI with 'stars' of the next 
generations in technology. 
Another barrier is the absence of a platform or organizational structure that can foster radical and disruptive 
ideas without rigid criteria for short term EBIT or a short term technology roadmap. 

2 The Onnen Lange field was discovered in 1997 by Hydro and is approximately 40 kilometres wide, 8 kilometres long 
and 3 kilometres beneath the surface of the sea. Through a 1200 kilometre pipeline the gas will be transported to the UK 
and can provide 20% of the UK's gas requirements for a period of 40 years. 
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This project can be regarded as a disruptive innovation that can eventually overturn the market since it has a 
great potential and is radically different than the solutions used nowadays. 

Siemens Bottoming Cycle - Micro Steam Turbine 

The micro steam turbine is a solution developed to use the hot exhaust gases of fuel cells, biogas modules 
and other heat generating sources. The hot exhaust gas is used to produce steam which leads into a steam 
turbine that drives an electricity generator. The power output of this system is between 30 and 140 kW. 

Key driver for this project is the personal ambition of the people working on it. The employee working on 
this can be seen as a champion, fostering this project. The project is motivating people because it is different 
than the daily business in R&D. 

Key barrier is the short term view of the management on EBIT. There is no attention for a project with a 
small addition to revenue in the near future; focus from management is on the big solutions. 

4.3 Innovation survey and benchmark Fraunhofer Institute 

An innovation benchmark is conducted by the Technology Development Group from the Fraunhofer 
Institute (Fraunhofer Institute, 2006). Over 100 companies located in Switzerland, Austria, Germany, Finland 
and the USA are covered by this benchmark. The questionnaire was electronically send to seventy employees 
in SPGI in different functions, levels, BUs, and locations, and a response rate of 82% was achieved. Focus in 
the survey is on the fuzzy front end of innovation. The benchmark compares SPGI to the top 10% (top
performers) and the last 10% (worst performers). Main results will be explicated here, for more details on the 
influence factors, discussed further in this paragraph, see appendix VIII. The front end performance is 
determined through five success factors; these are shown in figure 4.2. 
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Figure 4.2: Front end success ef SPGI (source: Fraunhoflr, 2006) 
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SPGI scores moderately on the management of innovation. Overall success is close to the 10% worst 
performers. 
The organization's culture is divided by the Fraunhofer Institute in two dimensions: orientation and 
processes. Orientation can be internal or external; processes can be organic or mechanic. The benchmark 
shows that top-performers have a culture of flexibility with a strong market orientation. SPGI is highly 
hierarchical and internally oriented, this is shown in figure 4.3. 

- ··--· ------------- - -------~ · -· .. ----•·----·----------- ---
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Figure 4.3: Company culture (Fraunhofar Institute, 2006) 

Considering the front end process SPGI performs below average. 

40,00 

The heavenly internally oriented culture comes back in the graph of the co-operation. There is a heavenly 
reliance on internal competencies and average co-operation on environmental screening. One cannot draw 
any conclusions from the co-operations for idea generation and concept planning because it is too close to 
each other. 
When looking at the external conditions the different dynamics are perceived quite differently. Technology 
dynamics are perceived very low, lower than the 10% worst performers. However, market dynamics are 
perceived considerably higher than the 10% top-performers, contrary to the claims from senior management 
that the market SPGI is operating in is very conservative. 

4.4 Conclusion and next steps 

The analysis in this chapter indicates several reasons why innovations are not developed properly at SPGI. 
According to the interviews there is no innovation focus or strategy to follow, there is a short term focus on 
growth and profitability without priority for incremental and radical innovations. The radical innovation cases 
confirm these findings. Key barriers for these cases were the short term focus of the management, risk 
aversion and the lack of resources. 

Several conclusions can be drawn from the benchmark study carried out by the Fraunhofer Institute (2006). 
It shows several characteristics of the SPGI culture. Characteristics of the two dominant cultures are a 
hierarchical, inflexible structure that strives for organization, regularities and instructions, uniformity, 
competitiveness and achievement of objectives. The strategic focus is on stability, predictability, a frictionless 
process flow, competitive advantage and market leadership. One can describe the matching leadership types 
as coordinator, administrator and decision- and goal-oriented. The interviews and radical cases support these 
findings with the arguments that SPGI is conservative and risk averse and most risks in a radical project must 
be carried by the customer or by means of external funding. 

There is no structure or commitment to create and develop incremental and radical innovations. The only 
reason radical innovations now take place is because of some very persistent idea champions in the company. 
Incremental projects take place based on ad hoc decisions. The interviews show that evaluation criteria of 
radical innovative projects are inaccurate and can kill promising projects too early. Another issue is that 
projects are started as a reaction on movements in the market, this reactive behaviour causes SPGI to not to 
be first in certain areas. 
The described cases show that it causes problems if there are no adequate methods for fostering radical 
innovation through the organization. It slows down the process, can kill the project and can eventually make 
valuable people leave the company and start a spin off outside the company. Idea evaluation, idea generation 
and go/no go decisions have a lot of room for improvements according to the Fraunhofer Institute (2006). 
SPGI performs moderately on these topics. 
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Key drivers for the two radical cases described in chapter four were the idea champions. Because of them 
these projects were executed and one of these projects is already very promising. It is the personal believe in 
the idea, ambition and persistence that drove the people and made them able to continue the project. From 
the interviews one can conclude that sticking out your neck is not rewarded. This creates a culture were 
people are not entrepreneuring and just 'do their jobs'. The Fraunhofer Institute (2006) also concludes that 
championing is not rewarded, and SPGI performs less than the worst performers. In this way the potential of 
employees is not fully used and recognized. 

Co-operation between the commercial and the technical departments in the development of innovations can 
be significantly improved, according to the interviewees. The Fraunhofer Institute benchmark (2006) shows a 
significant discrepancy of more than 5% between the answers of technical and commercial employees. The 
R&D departments are internally focused and the so-called 'not invented here syndrome' is widely spread. 
Customers, suppliers and partners are usually not involved in the innovation process. In this way it is more 
difficult to bring the invention to the market, development times are longer, costs are higher and the risk of 
developing something the customer cannot employ is higher. The benchmark shows that SPGI relies 
heavenly on internal competencies and that there is no co-operation on environmental screening. 

From this analysis five problem areas are defined. These areas are categorized into three working levels: 
strategic, tactic and operational. As said before, focus will be on the strategic and tactic level in the next 
phase. Problem areas are shown in the respective levels in figure 4.4. 

In the next chapter the literature from chapter three and the data concerning the current situation from 
chapter four is used as an input to formulate requirements and come up with an applicable solution design. 
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Chapter 5 Solution design 
This chapter gives a solution design to improve the environment for creating and developing innovations within SPGI, focusing on 
the fuzzy front end; as stated in the assignment in paragraph 1.3. First the importance and contents ef an innovation strategy for 
SPGI is discussed. Second/y, two important sub-strategies for SPGI are discussed. Formulation ef these strategies is based on 
input from literature and in discussion with senior management. Based on these sub-strategies, two solution designs are given 
concerning stnMures for radical and incremental innovation. 

5. 1 Innovation strategy 

A defined innovation strategy is necessary for SPGI, or any organization, to be more successful in product 
innovation and technology strategy. Cooper (2001) argues that "running an innovation program without a 
strategy is like running a war without a military strategy. There's no rudder, there's no direction, and the 
results are often highly unsatisfactory. You simply drift. On occasion, such unplanned efforts do succeed, 
largely owing to good luck or perhaps brilliant tactics." He gives two advantages of having an innovation 
strategy: 

• First, it ties the efforts on new product and technology developments to the overall business strategy, 
giving it a central place in the overall strategic platform; 

• Secondly, the definition of arenas, which is an essential aspect of innovation strategy, is critical to 
guiding and focusing innovation efforts. 

One can audit a company's innovative capabilities and from that point formulate an innovative strategy. 
Burgelman et al. (1995) say that innovative capabilities can be characterized in terms of: 

• The scope and rate of development of new products and services and/ or production and delivery 
systems that are derived from combining innovative capabilities across existing business units; 

• The scope and rate of new business development based on corporate R&D and technology 
development efforts; 

• Timing of entry with respect to the above. 

These innovative capabilities can be influenced by the following categories of variables (Burgelman et al. 
1995): 

■ 

■ 

■ 

■ 

■ 

Resource availability and allocation (e.g., corporate R&D, cash availability for risky projects); 
The capacity to understand multi-industry competitive strategies and evolution (e.g., corporate 
strategic planning for innovation); 
The capacity to understand technological developments (e.g., multi-industry scanning and 
technological forecasting); 
Corporate structural and cultural context; 
Corporate strategic management capacity (e.g., exploitation of synergies in innovation through 
"horizontal" strategies; internal corporate venturing and acquisition strategies). 

When the innovative capabilities are known, an innovation strategy should be formulated. At the moment 
there is no specific innovation strategy within SPGI. To achieve consensus between the various departments 
and BUs, the different inputs for the innovation strategy should be discussed and decided on in senior 
management, including agreement on measurable goals. The innovation strategy is an operational, action 
specific strategy which should include the following topics (Cooper, 2001): 

1. The goals for SPGis total product development efforts; 
2. The role of product development: how new products tie into SPGis overall goals; 
3. Arenas of strategic focus: markets, technologies, product categories, including priorities; 
4. Deployment: spending allocations (or splits) across these arenas (R&D funds or people, possibly 

marketing and capital resources for developments); 
5. How to attack each arena in order to win. 

The first two topics show the role of innovation in the overall business goals. Topic three describes the 
different strategic arenas SPGI distinguishes. Dimensions in which these arenas are defined are markets or 
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market segments; product types, product lines, or product categories; and technologies and technology 
platforms. Topic four shows how to spend the available resources, where topic five gives a strategy how to 
win in each strategic arena, and on these strategies the solution design will be focused. 

Twiss (1992) describes eight available strategies for managing technological innovation; these are used as 
basic strategies to define sub-strategies for SPGI. The strategies are offensive, defensive, licensing, 'maverick', 
market creation, joint ventures, an interstitial strategy, acquisition of people, and the acquisition of 
companies. An organization cannot solely follow one strategy; it is always a combination of strategies with a 
gravity point on one or two strategies. 
Discussions with senior management together with these strategies gave the necessary input and guidelines 
which led to two sub-strategies to win in specific, strategic arenas. Broad lines of these strategies are: 

1. First-mover with radical technology development (Porter, 1985) - With this strategy SPGI 
develops new, radical products and technologies by themselves and aims to be the first one to have 
that technology or moves into that specific arena. SPGI responds quickly to early signals that point 
to emerging or new opportunities and is a trendsetter (Cooper, 2001). In Twiss' (1992) terms this is a 
combination of an offensive, 'maverick', market creation and joint venture strategy; with the gravity 
point on the offensive strategy. 

2. Fast follower (Schnaars, 1994) - When following this strategy SPGI does not want to be the first 
one in a specific arena, but follows fast into markets that are performing well. SPGI moves into these 
arenas by acquisitions to complement the existing product- and technology portfolio or develops the 
technology internally. Licensing, defence, acquisitions, and joint ventures are the comprised strategies 
from Twiss (1992) in this sub-strategy. 

Differentiation between these sub-strategies is caused by two mam characteristics: strategic timing and 
technological leadership or 'followship'. In other words, does SPGI want to be a first-mover or a fast 
follower in a strategic arena? Advantages and disadvantages from literature are cited when looking at a first
mover strategy. Of course, advantages for first-movers are disadvantages for fast followers and vice versa. 

Lieberman and Montgomery (1987), Cottrell and Sick (2001) and Porter (1985) give advantages of both 
strategies; these are shown in table 5.1. 

Table 5.1 Advanta,11.es for a first-mover and for a fast follower 

Mvl~ of• first-mover~ . ~ pfa fatfolloW!I[ etrategy 

Pre-emption of scarce assets Incurring pioneering costs benefit followers as well 

Pre-empting an attractive market position Reduced demand uncertainty 

Switching costs and buyer choice under uncertainty More flexible to cope with changing customer/user needs 

Accessing effective distribution channels first Not making irreversible, specific capital investments 

Locking in key suppliers Experiencing technological discontinuities 

Defining industry standards Resolution of market and technology uncertainty 

Establishing barriers to imitation (e.g., patents) No incumbent inertia 

Reaping early profits Free-rider effects 

Developing a technology leadership reputation with 
Be able to see how the market responds to products of the 
competitor before putting your own quality reputation and 

customers/users 
brand name on the line 

Source: Lieberman and Montgomery (1987), Cottrell and Sick (2001) and Porter (1985) 

For example, advantage for SPGI in pre-empting scarce assets would be the winning of R&D money from 
major oil companies in the subsea project, which prevents competitors to gain those assets in that specific 
arena. All these pros and cons need to be taken into consideration when developing a strategy on innovation-'. 

'For more information on developing an innovation strategy, see Cooper (2001) 
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These sub-strategies have direct influence on the type of innovation that will be pursued. The strategic arenas 
that will be attacked with a first-mover strategy need radical innovations; a complimentary innovation 
approach is needed. When striving to be a fast follower, due to reduction of market and technology 
uncertainties, a more incremental innovation approach is needed. This approach will be used in paragraph 5.2 
and 5.3, where two innovation structures are designed, with special attention to the FFE. 

One remark has to be made about management of different sub-strategies in the same division. Different 
styles of management are needed to manage the different sub-strategies. Friction can occur when some 
strategic arenas demand a very entrepreneurial attitude contrary to an attitude of incrementalism in other 
arenas. 

Examples in the market 
After interviews with market analysts from SPGI, two examples of competitors who are successful in a 
specific, strategic arena with a first-mover or a fast follower strategy are identified. 
A successful first-mover in a strategic arena is Solar Turbines. In the arena of gas pipe line compression they 
were the first one to introduce a standardized solution that fitted the needs of the majority of the customers. 
At this moment Solar Turbines has a market share of 60-70% in that arena. 
Dresser Rand is a good example of a fast follower in the strategic arena of low cost compressor solutions. An 
integrated compressor solution was developed; during this development process they listened very carefully 
to the customer and looked at competitor's efforts in that market. They arrived later at the market, but 
introduced an integrated compressor solution that had a 30% space reduction (which is very important in the 
off shore market) and a 25% cost reduction. 
These two examples are just a starting point to do further research on competitors and their innovation 
strategies to prove the benefits of the different strategies in the market. 

Requirements 
\Vith these two sub-strategies as a starting point for the solution design, the requirements can be formulated. 
These requirements are formulated to obtain a clear overview what will be the expectations at the end of the 
project. Input for formulation of these requirements is given by literature, the problem analysis, and the sub
strategies. For both solution alternatives requirements are formulated. Wijnen et al. (2001) distinguishes four 
types of demands to categorize the different requirements. Advantage when using these types is that it is a 
structured way to formulate the requirements. Table 5.2 shows the four types of demands and their 
explanation. 

Table 5.2 Different types of demand and their explanation 

Type of demand Explanation 

Precondition Formulates a demand or circumstance that cannot be changed 

Functional demand Formulates the performance of the desired solution 

Operational demand 
Formulates a demand or desire from people who are going to work with the solution or have to 
maintain or support it 

Design limitation Formulates a demand or desire for the realization of the project 

Source: Wtjnen et aL, 2001 

In the next paragraph the first sub-strategy and the solution design will be explained. 

5.2 First - mover 

Strategy 
Being a first - mover is aiming to be the first one to move into a strategic arena with a new, radical product 
or technology which is developed by the company itself or in co-operation with partners. This is the main 
characteristic of the first - mover strategy. The intention is to have technology leadership advantage by 
having the first proven technology. Other advantages are pre-emption of scarce assets and buyer switching 
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costs. Having a proven technology is an important selling argument in the market SPGI is working in. This 
strategy is offensive, as defined by Twiss (1998). 

Implications strategy on the solution design 
With the first-mover strategy SPGI strives for a high rate of radical innovativeness, therefore SPGI has to 
develop capabilities for handling radical innovations. When SPGI wants to arrive at the market first, it is of 
high importance that all the accompanying processes are utilized in its optimal form. As shown in chapter 
four, there are several problem areas where work has to be done in order to achieve a bigger amount, and 
better quality of radical innovations. 
Emphasize in this strategy is on future markets, scenario planning, and market research for radical innovation 
in order to develop the right technology for new markets. This means less flexibility because development 
times are very long and it is difficult to change abruptly. Radical innovation has to be embedded in the whole 
organization and long term commitments must be made in order to be successful. 

Requirements 
For this strategy the following requirements are formulated and discussed with key people in this project 
based on the categories mentioned in paragraph 5.1. Input for these requirements comes from literature, the 
problem analysis, and the sub-strategies. 

Preconditions 
■ The current, decentralized R&D structure will not be changed. 

Functional demands 
■ The solution must be able to supply the PDP with more new business concepts; 
■ Interfaces with external partners must be included to improve the inflow of external knowledge, and 

to reduce lead times and risk; 
■ To be the first on the market, fast development times are needed; 
■ A close co-operation between ITC and IGS to use (future) market knowledge in an early stage of the 

fuzzy front end process. 

Operational demands 
■ Evaluation criteria for evaluation methods must be provided for; 
■ Guidance must be given by means of a structure; 
■ Show how to embed this in the current organization. 

Design limitations 
■ Focus of the solution design is on the fuzzy front end of innovation. 

Solution design 
In this section a solution design4 is given that rests on the design requirements. 

The fuzzy front end ef radical innovation 
Most radical ideas do not come spontaneously, but have to be searched for (Leifer et al., 2000). That is the 
reason why one needs a structure to generate and develop new, radical ideas. Important note here is that a 
structure must be seen as a guideline and not as a very rigid process. Every idea concept or project is different 
and needs to be considered in that way. 

A structure to increase the amount of radical business concepts flowing into the PDP is designed. This is the 
result of the findings and specifications given in earlier chapters, literature study, sub-strategy one and 
discussions with key people. The process handles the ideas until a certain point where they become workable 
business concepts that are ready to flow into the PDP to follow the 'normal' stage gate process. It is an 

4 Input from Leifer et al. (2001) and Koen et al. (2001) provided the basis for this solution design. 
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adapted version of the 'New concept development model developed by Koen et al. (2001) and the 'Radical 
innovation capability model' of O'Connor and Ayers (2005). This model serves the task well as described 
earlier in chapter three. In figure 5.1 the structure to improve the radical innovation capabilities is shown. 
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Figure 5.1: Structure for improving the radical innovation capabilities (source: Koen et aL, 2001 and O'Connor and Ayers, 
2005) 

First the organizational structure will be discussed, after that the radical innovation structure will be 
discussed. A general description of this structure is already given in chapter three. The activities and 
specifications especially needed for SPGI will be discussed here. 

Organizational structure 
Initiation and effectuation of the tasks necessary in the radical innovation structure is the responsibility of the 
radical innovation hub (RIH). This RIH is a central function and reports directly to the heads of ITC and 
IGS, who are also members of the board. In this way a short and direct communication line to the board is 
established. The RIH should be considered as a different department than other sub-departments and get 
their own office/ rooms in the building, outside the 'normal' ITC/I GS offices. 
Employees working her coordinate, facilitate, and monitor the different activities needed to enhance radical 
innovation. However, they are also actively involved in the different activities as well. Second task is to build 
informal networks, involve people from different departments and organizations within and outside SPGI. A 
third task is to provide a system to monitor and document ideas, concepts, evaluations, and progress. 
Employees working in the RIH should be technologists with a career orientation toward inventive research 
(Smith et al., 1999). 

The radical innovation council (RIC) is responsible for the decision making in the different activities in the 
process. Members of the RIC are the heads of IGS, ITC and the CEO of SPGI. When the decision has to be 
made to go into the acceleration phase, the involved BU head is included in the decision making as well of 
course. 

Engine 
In the middle of the model the engine represents the culture, leadership and business strategy of SPGI. It 
drives the radical innovation process by means of support and problem solving from senior management; as 
said before, continuous support for innovation is crucial. This can be done by involving senior management 
early in the decision making and by means of assigning executive idea sponsors. 
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The culture in the FFE is experimental, chaotic and with a high amount of ambiguousness, contrary to the 
PDP process which is disciplined, goal-oriented and transparent. A culture that stimulates creativity must be 
achieved by giving the involved employees more freedom, failure is not wrong as long as the employee learns 
from it, short feedback lopes and involvement in the process. 
Focus of the FFE must be in line with business strategy; this is achieved in the opportunity identification 
activity and in the fields of innovation selection activity. 

Influencing factors 
Several factors influencing the FFE are discussed here. They are largely uncontrollable by SPGI, but the way 
the engine responds on these factors is of high importance. The organizational capabilities of SPGI have a 
major impact on how the FFE is executed. It determines how ideas are generated and selected, and how 
concepts and technologies are developed (Koen et al., 2001). 
Also customers have a large influence in this market because they want proven concepts with references from 
the market. Competitors do have influence as well, if they set a standard or trend in the market, it is very 
difficult to overcome this. 

First phase: five key activities 
The five key activities comprise all the available information concerning knowledge, people, networks, future 
technology, market trends, and SPGI strategy into a radical innovation strategy and new ideas. In the next 
paragraphs the 'tasks' of the different activities are discussed. 

The 'Opportuniry identijication ' activiry 
In this activity, opportunities to achieve the objectives of SPGI are identified. An opportunity defines a 
business or technology opportunity which is not yet successfully addressed in the company or even in the 
market. Information comes from internal and external sources. 
The formal method for identifying opportunities will be an annual workshop where the collected information 
from the different sources are used as an input. During the year informal input comes from individual 
insights, discussions in the corridor, customer remarks or edicts released from senior management (Koen et 
al., 2001). 

Input in this activity comes from several sources which are described below: 

• Technology trends - Trends in technology can come from an infinite amount of different areas. 
Out of these trends and combined with the other sources opportunities to pursue are identified. 
Input: 

1. 

2. 

3. 

4. 

Information from state-of-the-art research at universities. Results from scientific research are 
widely available caused by the exponentially increased accessibility of the internet and global 
communication and are explored. Strong bonds with universities are enforced to keep close 
connection to recent research and developments in the technology. 
Suppliers and start-up companies who work on radical or disruptive technologies are 
carefully monitored to identify new opportunities for SPGI. This is done by visiting 
congresses, trade markets, business plan challenges, etc .. 
Trends in technologies can be searched for in funding programs provided by the U.S. 
government and the European Union. These programs can be used to develop radical and 
disruptive technologies, asked for by these governments. 
Technology developed for other business areas (inside Siemens (PG) or external) can be 
useful for the business SPGI is operating in. Monitoring of external technologies is difficult, 
but is a task of the idea hunters in the RIH, more on this later. 
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• Competitor analysis - Within SPGI competitive intelligence is a well structured process, conducted 
by IGSD and the different business development departments in the BUs. This concerns direction of 
competitors' R&D, and budgets on certain future technologies. Challenge is to use this information 
to identify opportunities where SPGI can obtain a competitive advantage, identify white spots and so 
on. 

• Government regulations - Legislation by government also influences the FFE process of SPGI. 
When certain materials, outputs, emissions etc. are not allowed anymore, they influence the FFE 
process. 

• Customer trends - What are the important middle- and long term needs and drivers of the 
customer and the markets their in? Assess the businesses where innovative customers are operating 
in and translate the effects of these changing customer business into a changing demand for SPGI 
technology and future products. Information from the annually M&S process is also concerned here. 

• Scenario planning - Scenarios are developed to identify emerging challenges and foster adaptability 
to changes. They are not projections of the future or forecasts. Rather, they provide us with plausible 
alternatives what could happen in the future. ''What if' questions concerning relevant products and 
technologies are answered (van der Veer, 2005). 
Scenarios written by SPGI or SPG are an additional source for identifying opportunities and 
emerging challenges in the future. 

• SPG strategy - Fields of Innovation defined by the Power Generation Group are valuable inputs to 
identify opportunities based on Group strategy. 

Processing this information has to be done in close co-operation with IGSD and business development 
departments from the BUs. The identified opportunities are evaluated in the 'fields of innovation' (FOI) 
activity. 

The 'Fields ef innovation' activiry 
New technology and business opportunities SPGI wants to pursue in the RI process are decided on in this 
activity; it provides the RI process with a strategy. The opportunities generated in the opportunity identifying 
activity are used as an input. The idea generation & enrichment activity uses this information as a starting 
point for a focused search for radical or disruptive ideas. 
Annually there is a meeting where the available opportunities are discussed, adjusted, possibly combined and 
finally shaped into the 'Fields of innovation'. This meeting is organized and prepared by the RIH, but the 
RIC makes the decisions. Doing it once a year after the M&S and before the P&M process, mentioned earlier 

-· -- ··········----··········--··--··- ---····-- -------
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in this report, enables SPGI to include the FOi in the yearly P&M strategy overview to make sure it is 
communicated to the whole organization. 

Choosing of FOi is based on several, high level, criteria which are shown in table 5.3 and clarified with 
example questions. 

Table 5.3 Criteria for choosin,P, FOI inc/udinJ!, example questions 
M 

Criteria Example 1 

,: . ,>', I 

Strategic alignment Does this FOi align with our strategy? 

Technology opportunity To what extent is the technology feasible for this opportunity? 

Market opportunity 
Is there a potential market for this opportunity? Are we in the red or the blue ocean? (Kim and 
Mauborgne, 2005) 

Competitive advantage Is exploiting this FOi providing us with a competitive advantage? For how long? 

Source: Leifer et aL, 2001 

The 'Idea generation & enrichment' activity 
New ideas are generated and enriched in this activity by means of creativity workshops and methods, based 
on input from external partners, internal R&D departments and technology hunting. 
Goal of this activity is to combine internal and external information into valuable, new ideas. Also new inputs 
for opportunity identification can be discovered here. Focused idea generation will take place here with the 
fields of innovation defined in the FOi activity used as a guideline. 
External input comes during this activity from the network. Possible partners are shown below (Ritter and 
Gemiinden, 2003): 

• Universities - Universities carry out research on many topics concerning the business SPGI is 
working in. Examples are reliability of high temperature elements, blade row interaction in high 
pressure steam turbines etc. Outcomes of these studies are publications. This state-of-the-art 
information can be used to generate new ideas. \Vhen there is a partnership of relation with an 
university, research can be directed into the FOi or interest of SPGI. 
One of the emerging demands for universities nowadays is to stimulate the knowledge economy in 
his or her country and the transfer of research knowledge to industries. Hence, it is an advantage for 
an university to cooperate with SPGI because together they are able to transform research into new 
business development. 

• External research institutions - External research institutions are comparable to universities in 
that sense that they offer state-of-the-art scientific and technical research which can be used in the RI 
process in order to generate and enrich new ideas. This in addition to the existing SPGI R&D input. 
One example is the Fraunhofer Institute in Germany which provide applied research of utility to 
private or public enterprises. 

• Innovative customers - Customers work with the products and services on a daily basis and 
experience the advantages and disadvantages. Their business is evolving and they can identify future 
needs which are emerging. New regulations by governments or policies initiated by customers 
themselves on health, safety and the environment also give a valuable input to the radical innovation 
process. Von Hippel (2005) says that: "users' ability to innovate is improving radically and rapidly as 
a result of the steadily improving quality of computer software and hardware, improved access to 
easy-to-use tools and components for innovation, and access to a steadily richer innovation 
commons." Lead users play an important role in the development of radical innovations within 
SPGI. 

• Suppliers - Several advantages occur when suppliers are involved in this activity in the fuzzy front 
end process. First, they can provide solutions and help with identifying problems in an early stage. 
Second advantage is that SPGI can learn about the suppliers' capabilities in an early stage. Next 
advantage is the sharing of risks because of joint development. Two more general advantages of a co
operation with suppliers is the fact that an early co-operation can develop long-term relationships 
based on trust and information sharing (Kim and Wilemon, 2002). And, suppliers' knowledge of 
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technology, costs, and design and manufacturing lead times can contribute to product definition and 
project planning in later stages in the process (Khurana and Rosenthal, 1997). 

• Siemens Power Generation Group Technology (PG CT) - PG CT can support and participate 
actively in the idea generation and enrichment process. Their knowledge about other research areas 
within SPG can create synergies between these divisions. Ideas can flow into the SPGI process or 
out of the SPGI process into other divisions' R&D or joint-development projects can be started. 
Also the rich Intellectual Property (IP) department can be an input. Early involvement of PG CT 
helps further on in the process when support could be needed. 

• Smaller (start-up) companies - Interesting projects and technologies developed by smaller (start
up) companies provide SPGI with input in this activity. An additional advantage is that monitoring 
these companies and building a relationship with them can be very fruitful in later stages. 

• Siemens R&D departments in other groups - Knowledge created within R&D departments from 
other groups can be an input in the idea generation activity. 

• SPGI - Main part of the input in this activity will come from SPGis own employees of course. 
Knowledge about existing technology and markets is available on a very large scale within SPGI. 
Cross-functional teams will be created to give their input in this activity. 

• Other - Several other options are available like alliances with competitors, individuals, material 
providers and so on. 

Idea generation is an ongoing activity taking place in a formal and an informal way. Formal methods are 
organized creativity workshops where brainstorming sessions take place involving cross-functional teams and 
several FOL Informal inputs are a supplier coming up with a new material, individuals with a passion for a 
specific technology, and so on. 'When there is an idea or a promising group of ideas, the ideas need to be 
enriched and/ or combined to be able to evaluate them. This is done in small groups after the first idea 
generation sessions. Many methodologies are available to expand these ideas: idea enrichment5• Enriched 
ideas are forwarded to the selection activity where a decision will be made to decide which ideas are useful 
and can be forwarded to the appropriate BU. 

The 'Idea selection' a,tiviry 
In this activity enriched ideas are evaluated and promising ideas are forwarded to a BU. Declined ideas will be 
send back into the idea generation and enrichment activity, forwarded outside SPGI or archived. Goal of the 
idea selection is to determine whether the idea is promising enough to commit small resources to it in order 
to test critical assumptions and further explore the opportunity (Leifer et al., 2000). Critical assumptions are 
those issues where the idea is based on, if those assumptions are not feasible or incorrect, the idea needs to be 
reconsidered. 

Idea selection in this activity has different selection criteria compared to a typical incremental innovation 
project. At this point no adequate assumptions about specific project goals or detailed financial projections 
can be given. The idea selection phase should answer simple market and technology questions: what is the 
technical "wow" associated with this innovation? And, could the market be big enough? (Leifer et al., 2000) 

Technical "wow" 
To assess a new idea on the technology part, the technical "wow'', four selection criteria's are used: 

• 'What will this technology enable to happen? Does it create new value? 
• 'What are the potential applications? 
• 'What impact could it have on customers' lives? 
• Can we demonstrate technical feasibility? 

'When these questions are answered, it creates a rough picture of the technology and his ability to create 
competitive advantage. Cost always stays a major factor in evaluation of ideas; in the end customer value has 

5 One popular example of idea enrichment is TRIZ, a Russian acronym for 'theory of inventive problem solving'. TRIZ 
enhances creativity by getting individuals to think beyond their own experience and to reach across disciplines to solve 
problems using solutions from other areas of science (Altshuller, 1999). For more information on stimulating creativity 
see Leonard and Straus (1997), Prather (2000) or Cooper (2001). 
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to be created. But until justified calculations can be made, cost is not used as a decision maker in the selection 
criteria. 

Market big enough 
Assessing the market potential in a radical innovation process is profoundly different than an incremental 
process were detailed calculations of the market are needed. Three different criteria are used to assess an idea. 
First, if an idea cannibalizes a current technology one can conclude that the potential market is big enough to 
continue to the next phase. Second, if it is a technology that can be named the 'dream' technology in the 
market, the potential market is also big enough to continue. Thirdly, if the market is very difficult to forecast 
a decision must be made based on the gut feeling of the decision makers. It is the responsibility of a sponsor 
from senior management to recognize promising ideas and give the green light to the next phase. 
The market creation and 'maverick' strategies from Twiss (1998) can be seen here. 

The idea evaluation team ideally consists of people from the RIH and four other employees, with a mix of 
R&D and more commercial employees. All got to have considerable experience in radical innovation 
projects. Judgments have to be made more on technology considerations than on market considerations in 
this phase, because market assumptions are based on technical feasibility. In this way not only a well
considered decision will be made, but additionally, it will also uncover what is known and what is unknown 
about the idea6• 

The 'Business unit proposal' activity 
Goal of this activity is to involve the relevant BU in the further development of the idea. The RIH really has 
to sell the idea and make people enthusiastic about it and find a champion for it within the BU; eventually the 
idea has to be accepted by the BU. If no specific BU can be pointed out because the idea falls between or 
outside existing BUs, ITC should be involved to judge and champion the idea. The proposal for the BU 
includes all relevant information from earlier activities. Ideas in this phase can be forwarded to the incubation 
phase or externally; these decisions are made by the RIC. 

Second phase: Incubation 
In the incubation phase a concept approved by the BU is transformed into a business model; also 
experiments on the technical side are conducted to prove technical feasibility. 
The business model gives information about "how an innovative concept will create economic value for the 
ultimate user, for the firm, and for its partners. It considers the infrastructure required to move the product 
to the market in a manner that is both easy and convenient for customers and profitable for the firm" (Leifer 
et al, 2001). In order to show benefits for SPGI, the business model must answer the questions that are 
shown in table 5.4. These questions all answer the main question: "How is SPGI going to make money with 
this idea?". 

h b di Tab e 5.4: Main questions to be ans1vered int e usiness mo e 'phase 

How is SPGI going to make money with this idea? 

What sort of value chain must be built before this innovation can be successfully commercialized? . 
What will the SPGI role be in the new value chain? 

Who else will participate in the value chain and what will be their roles? 

Who will pay whom and for what? 

Source: uifer et aL , 2001 

Experimental skills are needed to discover matches between the accepted concepts by the BUs and SPGis 
strategic intent (O'Connor and Ayers, 2005). A substantial budget is spent in this phase and BUs and 
employees from the RIH work in this phase together. 

6 For more information on this topic, see Rice et al. (2001) 
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The RIC judges the business model and additional information, and decides whether to continue with this 
concept. If so, the idea is forwarded to the next phase, acceleration. Other options are to forward it externally 
or to set the project on hold. 
Third phase: Acceleration 
Goal of this phase is to ramp up business to make it able to stand next to the existing businesses in the 
receiving BUs. Activities considered here are investing to build the business and its infrastructure, focusing 
and responding to market leads and opportunities. The specific skills needed here are skills for managing 
high-growth businesses. 
The transfer from the acceleration phase to the PDP is a delicate one. Only when there are early customer 
leads, where sales estimates can be based upon, the business opportunity can be forwarded into the receiving 
unit. Only after this transfer a shift from top-line growth to bottom-line profitability should be made 
(O'Connor and Ayers, 2005). Working on a project in this phase is done in a focus team who are solely 
working on this project for a certain time. This could be seen as a career opportunity in-between two jobs. 
During the acceleration phase the RIC has to monitor the performance and take corresponding actions. What 
were the expectations and demands when the 'go' to the acceleration phase was given and what is the actual 
performance? 

Forwarding ideas outside SPGI 
The proposed radical innovation structure includes co-operation with external partners to improve 
development times, development of new ideas, reducing of risk and so on. In this open innovation paradigm 
it is also beneficial to put efforts in forwarding ideas outside the SPGI organization. Promising ideas can be 
forwarded outside SPGI in several different stages. Possibilities are to create a spin-off, forward it to PG CT, 
forward it to other Siemens divisions or partners, or involve the Siemens Venture Capital Fund. Main reason 
for forwarding a promising idea outside SPGI is because it does not align with SPGis strategy. Forwarded 
ideas can for instance be started successfully as a spin-off company or can be licensed to other companies. 
Staying involved in this process is also beneficial to keep track of what is happening in the market and to 
strengthen the SPGI network. This gives new opportunities in the future for, e.g. cross-licensing. 
This paragraph together with the external co-operation shows how the joint venture strategy from Twiss 
(1998) is implemented. 

For details on the financial impacts, see appendix IX. 

Connection with current activities 
Numerous connections are in place from the new, RIH-activities to the current activities. These connections 
assure a good integration of the RIH into SPG I. One group of connections are the design to cost, supply 
chain management, and 3i initiatives which can provide the opportunity identification and idea generation 
activities with new inputs. ITC will be mainly responsible for the new RIH, its employees, and provide the 
connection with the different R&D departments in the BUs. 
IGSD and the BU business development departments are an important knowledge base on the subject of 
market expertise when identifying new opportunities and evaluating ideas. 
Radical innovation is a part of the yearly P&M process by means of including the defined FOI in the annual 
P&M strategy document. This gives guidance to all employees working with radical innovation and it is clear 
to them what the strategy is. 
Through these connections radical innovation is embedded in the organisation and provides SPGI with a 
structure where the available knowledge and experience can be used in its optimal form. 
Other connections are established with departments within Siemens, for instance the radical innovation hub 
from Siemens Automation and Drives, or the Siemens CT Intellectual Property department. 

Implications on current situation 
Implementing the proposed solution has significant impacts on the five problem areas formulated in chapter 
four, the current situation. With the implementation of the RIH, one central contact point is responsible for 
radical innovation and shows that SPGI is pro-actively working on it. Radical ideas are not only initiated 
spontaneously by employees but SPGI is also actively creating and developing ideas. Senior management is 
actively involved in the process by means of the RIC, and when their power or network is needed to solve 
problems. In this way senior management knows what is happening on the subject of radical innovation. 
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Networking causes increased co-operation with diverse, external partners in order to reduce development 
times, enrich idea creation, and reduce risk. 
The company culture does not change immediately, but many people are involved in the RIH, on a project or 
workshop basis causing a (slow) change in culture towards a more entrepreneurial one. Secondly, challenging 
projects will motivate them to think out-of-the-box and stimulate them in daily work. Championing is 
stimulated through the RIH, increased management attention and appreciation, and possibly through the 
change in culture. 

A few remarks have to be made when implementing this solution design based on a first-mover strategy. 
First, involvement of senior management is not as a reviewer, but as a problem solver. They can solve 
problems and open doors needed that other employees cannot. Secondly, investing in radical innovation is a 
long-term route where 'learning by doing' is extremely important. Making mistakes is not a failure as long as 
SPGI learns from it. Expect to achieve successes only after a long period of learning (Gary, 2006). Protecting 
intellectual property in addition needs special attention because more external partners are involved in the 
creation and development of concepts. 

5.3 Fast follower 

This paragraph describes the second sub-strategy and a solution design based on this strategy. 

Strategy 
With this strategy, one intends to be the fast follower in a promising strategic arena. Complementing the 
product and technology portfolio to meet the demands of the markets in these arenas is done by means of 
acquisitions or development of technology that proved to be successful or promising. Flexibility is an 
advantage here because the organization can wait and see how a market develops, and take corresponding 
action. Compared to the first-mover strategy the uncertainty is significantly reduced and innovation processes 
shift in the direction of incremental innovation processes (McDermott and O'Connor, 2002). The 
organization uses the efforts already invested by the first-movers and can still aim to be the best performer in 
that market. R&D efforts of SPGI are focusing on developing proven markets and technology, and 
incremental innovations. In Twiss's (1998) terms this is a more defensive strategy. 

Implications strategy on the solution design 
Implications of this strategy on innovation within SPGI are discussed next. To be a fast follower, closely 
monitoring of upcoming markets, emerging technologies, and needs of the customers are issues of high 
importance. Compared to market intelligence for radical innovation in solution one, this is far more 
'traditional' market research. Market research needs a faster connection with technology development in 
order to act swiftly in the market before another market entrant is the fast follower and set the trend. Also a 
good connection to senior management to assure attention and decisiveness is needed. A closer co-operation 
with external partners effectuates close market monitoring. 

Requirements 
For this second strategy the following requirements for a solution design are formulated after discussions 
with key people. These requirements are based on literature, input from the problem analysis, and the sub
strategies. 

Preconditions 
■ The current R&D structure of SPGI will not be changed. 

Functional demands 
■ 

■ 

■ 

■ 

Closely watch emerging markets; 
Closely watch emerging technologies; 
A close co-operation between ITC and IGS to use (future) market knowledge in an early stage of the 
front end process; 
A faster incremental innovation process; 
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■ Act swiftly on proposed opportunities. 

Operational demands 
• Show focus areas; 
• Show how to embed this in the current organization; 
• Give structure. 

Design limitations 
• Only influence areas of SPGI can be improved due to the scope of this project; 
• Focus is on improving innovation capabilities; including the identification of attractive opportunities. 

Solution design 
A process to be successful in pursuing a fast follower strategy is given in figure 5.3. This process is based on 
the StageGate process (Cooper, 2001) described in paragraph 3.3, and the already developed innovation 
management process by Nolke and Nollen (2005), but adjusted to sub-strategy two and the input from the 

Determination of focus areas 
//,, 
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Figure 5.3: Steps to perform when pursuing a fast follower strategy (Source: Cooper, 2001, Niilke and Nol/en, 2005) 

PDP 

problem analysis. All aspects shown are elaborated on in this solution design except the acquire or developed
decision, technology acquisition and integration, and the PDP; due to the scope of this project. 
Identifying which opportunities to pursue, by means of acquisitions or own technology development, is the 
goal of the first phase; the so-called focus areas. The second phase takes care of the development of a new 
technology, or the acquisition of new technology. Here the acquisition and joint venture strategies mentioned 
by Twiss (1998) are executed. Due to the lower uncertainty, both in markets and technology, the process is a 
rigid one with more concrete evaluation criteria compared to the structure given in solution one for the 
creation of radical innovations. Velocity in the detection of and reaction on market and technology 
opportunities is crucial to be successful as a fast follower. Activities in the process therefore need to be well 
organized and adequate follow up actions need to be taken accordingly. 

First the organizational structure will be discussed, secondly the two phases. 

Organizational structure 
Two new groups of people have to be formed to act in the before mentioned innovation process. One group 
is responsible for executive tasks and the other group is responsible for decision making. The names of these 
groups are the Innovation Team (IT) and the Innovation Council (IC) respectively. 

Innovation Team 
The innovation team has several responsibilities to fulfil. They initiate all the necessary activities, involve the 
BUs, experts, and employees needed, and they make sure that all the activities are executed. Another task is to 
create informal networks to incorporate both internal and external knowledge in the innovation structure. 
Communication about the activities is a task as well, including communication with top management. 

- ---··-- - -------~ 
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The IT consists of two members from ITC and IGSD and two members from elsewhere in the division. Co
operation between the ITC and IGSD departments is stimulated in that way, ensuring an early involvement 
of both the technical and the market side in the innovation projects. Additional members are employees from 
the BUs, involved when particular expertise is needed. Starting a continuous project team embeds the 
opportunity identification in the organization. In situations where the IT is not directly involved, when the IC 
makes a decision for instance, the IT still is responsible for moving the project forward and for support of 
the activities of the IC. 

In the determination of focus areas the gravity point lies with the IT, but in the front end of incremental 
innovation the responsibility for the main activities move to the accountable BU. 

Innovation coundl 
The innovation council is involved at certain points in the process when decisions are to be made or 
problems have to be solved. Decision making is not the only responsibility of the IC, idea sponsoring and 
problem solving is the second, maybe even more important task. 

The IC is constituted of the heads of IGS and ITC, and the heads of the R&D departments of the BUs. 

The exact involvement of the IC and IT in every step is discussed within the different phases. 

Determine focus areas 
In the first three steps focus areas to exploit by SPGI are determined. This input sets the technology path for 
incremental innovation and to which emerging technologies and markets SPGI is committing his resources 
to. 

Opportunity identification 
In the opportunity step possible opportunities are identified where competitors or parallel businesses are 
(becoming) successful. Compared to the opportunity identification activity in solution one the focus of the 
opportunity identification has shifted to a market monitoring approach contrary to trying to forecast future 
markets. This directly affects the way opportunities are monitored. 

Sources used as an input are described below: 
• Technology trends - Which technologies are responsible for emerging markets is the question to 

be answered here. Technologies studied can be in markets SPGI is already in, or in markets that are 
possibly a good addition to the current portfolio. Input: 

■ 

■ 

■ 

1. Smaller companies that operate successfully in adjacent or the same markets with new 
technologies. 

2. Suppliers serving players in other markets with different technologies. Is it possible to use 
this technology within SPGis products or markets? 

Competitor analysis - 'Which competitor is a first mover in an emerging market with a new 
technology?' is one of the first questions to ask in the competitor analysis. Discover why this new 
technology is successful and find out on which KPI's it scores better compared to SPGis own 
products. 

Customer trends - Orders from (key) customers by competitors for products with new 
technologies are a valuable input on what customers need. Find out why a new technology is 
accepted and what their key drivers are for adopting this technology. 

SPG strategy - The fields of innovation defined in the SPG strategy are an input in giving guidance 
where to look for opportunities. 

Important remark for this phase is that focus must stay on emerging technologies and promising markets, 
because these markets still have to be developed and this needs time and otherwise the organization moves in 
too late (Christensen, 1997). A description of an opportunity should include who, what and how. In other 
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words, which customer is SPGI going to serve with what application, and which technology or development 
is needed for that; sometimes it is just enough to combine the last two (Cooper, 2001). 

The IT is responsible for the execution and activities in this step, this includes the involvement of the 
necessary people. 

Dedde which opportunities to pursue 
In this decision step two possible options are available: exploit this opportunity or discard it. The most 
promising opportunities should be chosen, however take into consideration the probability of a fast follower 
contrary to be the fourth or fifth mover. When confronted with a high probability to be a slow mover, the IC 
should decide not to follow this opportunity. The IC takes these decisions twice a year after the opportunity 
identification phase. This provides the IT with a direction where to go. Evaluation criteria support the 
management decisions; in addition to the information provided for in the last phase7• 

Acquire or develop 
When an opportunity is identified as beneficial for the organization, the next decision must be made. Is SPGI 
developing this promising market and technology itself or is SPGI getting into this market by means of an 
acquisition? These decisions are made on SPG level, but a bottom up advice can be given from top 
management of SPGI to SPG, strengthened with the evaluation reports and information gained in the 
opportunity identification phase. This is a significant improvement with the current process as described in 
paragraph 2.6, because with this new process, decisions are not only made on gut feeling but also on actual 
research provided for by SPGI. The IC is not involved in this decision as a decision maker, but more as an 
advicer. 

Front end of incremental innovation 
After determination of the focus areas and the 'acquire or develop' question, one path for follow up is the 
front end of incremental innovation; to start with the development of emerging technologies with the 
intention to enter markets with new technologies. 

Focused idea generation and enrichment 
Generation of ideas which are possible solutions for pursuing the identified opportunities is the task of this 
phase. Stepping into a market or technology in a later stage causes a reduction of market and technology 
uncertainty, because markets and technologies are already proven. Effect of this reduction is a shift to an 
incremental innovation development. Ideas are generated in a similar way as in solution one, but with a major 
difference, namely that the ideas and solutions proposed in this solution (two) are more tangible and closer to 
product development. Therefore a more rigid.process with matching criteria is used. The IT supports the 
BUs with creativity sessions, the IT is also responsible for the integration of external partners in the process 
when possible. When an idea justifies idea enrichment, which is decided upon by the IT, the idea is enriched 
to provide the decision makers at gate Mex with preliminary market, technical, and financial assessments 
(Cooper, 2001). The creativity techniques mentioned in paragraph 5.2 can also be used in this idea generation 
step. 
A small amount of money and resources is spend to come up with the information stated in table 5.5: 

7 Theory about core competencies and core products as described by Prahalad and Hamel (1990) can be used 
as an input for evaluation criteria. 
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Knowledge Deliverables 

Quick scoping of the market prospects for the product: 

Preliminary market assessment 
potential, acceptance, requirements; not detailed market 
research; detective and desk research only, relying on readily 
available sources. 

Conceptual assessment of technical feasibility, probable 
Preliminary technical assessment technical solution, technical risks, manufacturability (or source 

of supply), and intellectual property issues. 

A sanity check: an extremely rudimentary and quick check of 
Preliminary financial/business assessment the business rationale and financial prospects; the possible 

payback period (no spreadsheets here!). 

A go/kill recommendation; and proposed action plans for the 
Recommendations and plans for the incubation phase incubation phase (timeline; resources, people and person-

days; deliverables and date for next gate). 

Source: Cooper, 2001 

With this information available, the enriched idea can be evaluated in Ma. 

Ma - Idea selection 
Enriched ideas are decided upon in the idea selection milestone. Positive evaluation sends the idea forward to 
the incubation phase where an extensive business case has to be build. Assessment is done by the IC based 
on the preliminary information from the last phase. Rejected ideas will be archived with the reasons for 
rejection in order to prevent filing the same idea twice, and the data can be used for making assumptions 
about idea quality etc .. 

Clear, unambiguous expectations from the IC are an important output of this phase to make sure everybody 
knows what the expected results at the end of the incubation phase are. These expectations are the results of 
discussions on the recommendations and plans provided for in the idea enrichment phase. 

Incubation phase 
The incubation phase is the last step before the concept is passed on to the PDP. In this phase a considerable 
amount of work has to be done to prepare a complete business case. This business case provides the IC with 
the knowledge to make a well-considered decision based on facts. 
Compared to the incubation phase in solution one this incubation phase is a far more rigid one with a 
demand for very detailed information. Cooper (2001) gives a summary of the actions needed to build a 
business case. A detailed description of these actions is given in appendix X. Table 5.6 gives a summary of the 
needed actions. 

T. bl, 56 A . dd b 'Id h h b . a e . . cttons nee e to llt a t OrrJll}!.1 ustness case 

User needs-and-wants study 

Competitive analysis 

Market analysis 

Detailed technical assessment 

Concept testing 

Financial/business analysis 

Plans of action 

Source: Cooper, 2001 

BUs are mainly responsible for the execution of this phase, in close co-operation with the IT. Projects are 
initiated on a project basis within the BU, and demand a strong co-operation between the R&D and M&S 
people to optimize the knowledge generated here. 
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Mj - Evaluation incubation phase 
At the end of the incubation phase the innovation must be ready to be implemented in the PDP or the 
project should be killed and archived if the expectations set in the former phase cannot be met. Another 
option is to set the project "on hold" or try to improve it and evaluate it again, but such an iteration should 
only be done once to prevent waste of scarce resources. 

Two types of criteria are used to make a decision at MB: must-meet and should-meet criteria. If a must-meet 
criteria is not met, the project is rejected. But if a should-meet criteria is not met, the project is not directly 
cancelled, however, if a lot of should-meet criteria are not met the probability of success decreases (Cooper, 
2001). 
Must-meet criteria are criteria like strategic alignment, existence of market need, reasonable likelihood of 
technical feasibility, product advantage, meets HSE-policies, positive return versus risk, and no show stopper. 
Table 5.7 shows the should-meet criteria defined by Cooper (2001). 

Table 5.7: Should-meet criteria 
1. Strategic . Degree to which project aligns with the business's strategy . Strateaic imoortance of project to the business 
2. Product advantage 

Extent to which the new product .. . . Offers unique benefits to users/customers . Meets customer needs better than competitive products . Provides excellent value for money to the customer 
3. Market attractiveness . Market size . Market growth rate . Competitive situation 
4. Synergies . Leverages our business's marketing, distribution, and selling strengths/resources . Leverages our technological know-how, expertise, and experience . Leveraaes our manufacturina/operations caoabilities, exoertise, and facilities 
5. Technical feasibility . Size of the technical gap . Complexity of the project, technically . Technical uncertaintv of outcome 
6. Risk versus return . Expected profitability . Percent return . Payback period how fast you recover your initial expenditure/investment (years) . Certainty of return/profit/sales estimates . Dearee to which project is low cost and fast to do 

S oun-e: Cooper, 2001 

The evaluation in this phase is also done by the IC; based on the must-meet and should-meet criteria. 

For more details on the financial impacts, see appendix XI. 

Connection with current activities 
The proposed solution design has significant connections with the current act1V1t1es within SPGI. The 
innovation team is formed out of employees from IGS(D) and ITC and two other employees. They will work 
in this team, next to their other tasks. 
In the opportunity identification considerable input is needed from the business development, and marketing 
and sales departments throughout the division. They will have to participate in these workshops for 
opportunity identification. This is used as a direct input for the annual M&S process and P&M process. 
The acquisition process described in paragraph 2.6 is influenced by an advice on which opportunities to 
pursue; based on actual research. 
After the incubation phase the business case flows into the existing PDP in order to develop the product to 
act in accordance with the existing SPGI norms and standards. 

Impact on current situation 
Implementing the proposed solution causes several improvements to happen. Most of these improvements 
concern the problem areas stated in chapter four, some however concern other areas of improvement within 

-----·--- --------
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SPGI. No major adjustments have to be made to the existing way people work in the BUs. The project team 
will start in the central functions and involve people from the BUs when necessary. Only after Mac the BUs 
are getting significantly involved speaking in terms of resources, time etc .. In this way the acceptance level is 
high. 

A general improvement is the creation and preservation of senior management attention by means of 
continuous efforts, people are held responsible; by doing this it embeds innovation into the organisation and 
it's processes. 
The benchmark from the Fraunhofer Institute indicates a lack of communication between technical and 
commercial employees. This is improved by the cross-functional team which comprises knowledge from 
technical and commercial employees into market and technology trends which will be worked on actively 
afterwards. The structure gives a significant improvement of the front end of incremental innovation; it gives 
a guideline how to actuate innovation, it executes focused idea generation. It also shows how to link it to the 
current processes (PDP, M&S, P&M etc.). Continuous opportunity identification increases the input quality 
of the yearly strategy development process because trends and markets are watched and discussed throughout 
the year instead of only formally monitoring and discussing trends once a year in approach of the process. 
Another improvement is the fact that employees can aim their questions and/or remarks concerning 
innovation to one visible contact point within the organisation, this has a positive effect on the innovative 
culture. External partners are scantily involved in this structure, compared to solution one. 
Extra benefits are a more substantiated advice for SPG in the acquisition process, contrary to the 
recommendations based on gut feeling only. Quality improvement of the P&M and M&S processes is 
another benefit. 

48 



Enhancing innovation in a conservative, heavy industry market 

Chapter 6 Conclusions and recommendations 
This final chapter has three topics. In the first paragraph the mqjor findings from the anafysis and the proposed solutions are 
reviewed It also discusses the actual situation and piifalls, and ends with future recommendations. The second paragraph 
discusses the addition to science. 

6. 1 Conclusions and recommendations 

Conclusions 
Siemens Power Generation Industrial Applications manufactures compressors, gas and steam turbines for the 
industrial markets. Important market is the oil & gas market and services. This industry has low technology 
dynamics with a market that is focussing on reliable and proven technologies. Part of the division's strategy is 
to grow by means of innovation; therefore a project on innovation management was started. 

During the problem analysis, the following major problem areas are identified: 
• No clear innovation strategy is available to give direction to innovation efforts; 
• Senior management is not committed enough to enhance innovation; 
• There is limited structure or guideline for innovation, both radical and incremental; 
• The company culture is inimical to innovation; 
• The co-operation with external partners is minimal. 

At this moment there is no clear innovation strategy giving guidance to innovation efforts. This innovation 
strategy is necessary to decide on sub-strategies for different strategic arenas. One has to know where the 
company wants to be a first-mover, where it wants to be a fast follower, and where it decides to not 
undertake any action. In addition senior management is reluctant to support innovation, both in resources 
and management attention. This is partly caused by a short term focus on EBIT, and achieving direct results, 
amplified by the bonus system of management. Without management commitment every initiative or action 
concerning innovation is condemned to failure. 
Absent right now are a structure, mechanisms, and supporting systems committed to innovation within 
SPGI. There is a process for product development, but no specific structure is available for the fuzzy front 
end of innovation, both incremental and radical. Valuable ideas within the company get lost, do not find 
ground, disappear with personnel movements, retirement, etc .. Next is the assumption that good ideas will fill 
an idea capturing structure spontaneously, contrary to focused idea generation, where ideas are generated 
using opportunity identification and different creativity techniques. 
Findings from the Fraunhofer Institute and the interviews show that the culture within SPGI is inimical to 
innovation. It has a strong internal focus with mechanical processes, leaving little space for innovation. 
Employees continuously solving daily problems are frustrated because they are not stimulated to think or act 
innovatively. 
SPGI heavenly relies on internal technologies, and is not co-operating extensively with external partners, like 
the top-performers in the benchmark study. The internal focused culture mentioned before is in line with 
this. Given the high costs, risks and long development times involved in innovation projects, more co
operation with external partners could decrease risk and costs, and accelerate innovative projects. When a 
project is moving out of the fuzzy front end into the PDP, the willingness to co-operate should decrease, in 
order to be able to protect SPGis intellectual property. 
Answers given in the Fraunhofer Institute survey show much divergence between the technical and the 
commercial people, this indicates a weak cross-functional co-operation. Good co-operation between technical 
and commercial departments, especially in the fuzzy front end, is critical in order to develop an idea or 
concept successfully. 
These findings are interconnected and when management commits to innovation, the company culture will 
change as well, etc .. This top-down approach cannot be reversed, because commitment and attention from 
senior management is crucial. 
What also became clear during this project is the need for separate structures to enhance innovation within 
SPGI. Incremental innovation needs a more rigid process with more static evaluation criteria, market 
orientation and so on, contrary to radical innovation development. Higher uncertainty, less strict gates, other 
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mindsets, and management are necessary to be successful in radical innovation. Projects are characterized by 
long, uncertain development times, high risks, high costs, highly uncertain markets, and so on. One can 
conclude that incremental and radical fuzzy front end processes cannot be combined and should be dealt 
with separately. 

These major problem areas are divided into three impact levels; based on this, and the requests from SPGI, a 
solution is designed. 

First step to embed innovation in the daily business is to have an innovation strategy. An overview is given of 
what should be included in an innovation strategy and what the strategic context is. Consensus and agreement 
within senior management on strategic choices must be reached, before sub-strategies can be implemented 
and executed. Preliminary result of the different discussions with senior management concerning this topic is 
the willingness to put this topic on the agenda of the Leitkreis, the monthly board meeting. In this, ongoing, 
discussion the division-wide innovation strategy must be decided on, including the appointed strategic arenas 
and their sub-strategies. Next, two solution designs are worked out more in detail. 
First sub-strategy is the first-mover strategy; with this strategy SPGI aims to be the first one that moves into a 
strategic arena with new, radical products and/ or technologies. A radical innovation hub is responsible for 
the discovery, enrichment, incubation and development of radical innovations. Employees working here are 
solely working on this subject, including opportunity identification, building (informal) networks, involving 
the right people from within SPGI, monitoring the necessary progress, and so on. This RIH exists outside 
normal departments and reports directly to the heads of ITC and IGS. 
The fuzzy front end structure is based on the New Concept Development model (Koen et al, 2001). It is 
adjusted to cope with the decentralized R&D structure, and the different strategic inputs coming from 
Siemens PG and AG. Common tools in this industry like scenario writing are incorporated in the design. 
Special attention is given to the essential support from top management when following this design, and the 
need for more external co-operations. To ensure the availability of radical ideas and concepts, numerous 
inputs are mentioned, ways to generate ideas, and to enrich them. Evaluation criteria, which were asked for 
by SPGI, are provided for on a general basis. When the RIH starts evaluating ideas, the criteria must be 
discussed more into detail with the responsible persons. Right now this was not possible yet, because of the 
priority of the project. For radical innovation special incubation and acceleration phases are necessary to 
ramp up the fledging business and secure it inside SPGI, next to the existing businesses. 
Also new in this design is the possibility to forward ideas, which are not useful for SPGI, outside; either 
inside Siemens or outside Siemens, to suppliers or even customers. Advantages are the increased co-operation 
with SPGls partners, the possibility of licensing ideas/patents, and that SPGI is still involved in projects that 
were otherwise declined or started for instance by suppliers or competitors, without involvement of SPGI at 
all. 

Some initiatives are already executed in the organization, but this solution gathers all the available knowledge 
and experience (both inside and outside SPGI) and uses this information to really come up with new 
technologies, products, and initiatives. It improves the environment for radical innovations drastically, as 
indicated in the assignment in chapter one. Improvements are also visible in processes like the yearly strategy 
planning process, and several other processes. 

Being a fast follower is the second sub-strategy dealt with in this project. Whenever a competitor moves into 
a promising or emerging market, SPGI tries to be a fast follower in that same market with a product or 
technology that performs better than the one from the first mover. With this strategy SPGI is a lot more 
flexible and able to wait until technologies or markets are proven, therefore benefit from free-rider effects. 
Products or technologies can be developed internally or acquired. 
Characteristic for this strategy is the uncertainty reduction in the market and technology area. This uncertainty 
is reduced significantly because SPGI no longer needs to be the first-mover, hence the organization can wait 
and monitor emerging markets and technologies. Therefore incremental innovation is needed here, contrary 
to radical innovation for the fast follower strategy. To enhance the fuzzy front end of incremental innovation 
a structure is designed, based on the discovery phase of Cooper (2001). 
The innovation team project group exists of people from ITC and IGSD, and people from the different BUs. 
First responsibility is to determine the focus areas for SPGI, using market intelligence and experiences from 
employees throughout SPGI. Second responsibility is to support, and partly execute the activities needed for 
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the front end of incremental innovation. The innovation council takes care of the decision making and 
support for incremental innovation. 
Compared to the radical innovation structure discussed earlier this structure is much more rigid and with 
stricter gates and stages; this is caused by the reduced uncertainty. First several opportunities are identified, 
making use of sources inside and outside SPGI. The IC decides on the opportunities to follow, hereafter a 
decision is made to acquire the needed technology/market or to develop it within SPGI. The choice to 
acquire or to develop is not elaborated on in this project. When an opportunity is developed inside SPGI, two 
stages and two gates are used to structure this development. First stage is responsible for the idea generation 
and enrichment, in the second stage a thorough business case is build, comprising the knowledge and 
experience from both the BU and the IT. When this stage is passed the business concept can be forwarded 
into the PDP. There is one contact point in the organization where people can go to when they have ideas or 
questions concerning innovation. 
When striving to be a fast follower, this solution gives grip on the incremental innovation process and 
everything that is involved with it. This solution has the ambition to tum SPGI from a slow follower into a 
fast follower in specific, designated arenas. 

Both solutions effectuate a greater interest and attention for innovation. People experience that actually 
something is done with their input and are stimulated for further input. This mindset is beneficial to the 
company's culture; and this embeds innovation more into the organization. 
Co-operation with external partners is stimulated in both solutions by means of (in)formal networks build by 
the employees responsible for innovation, and by an early involvement of different partners in the innovation 
structure. 

The two solution designs differ significantly, major differences are discussed here. 
Being a fast follower demands expert skills in monitoring markets and technologies; setting as a goal the 
identification of emerging and already proven technologies SPGI wants to step in to. When working with 
radical innovation, goal is to discover or create whole new markets with new, unproven technologies. 
Inherently to this is the connection with risk and uncertainty. Solution two is less uncertain because markets 
and technologies are already proven, this also reduces the risk. Incremental innovation aims to improve the 
current technologies and products with small steps, whereas radical innovation aims to improve the existing 
with big leaps. The structure needed for the two types of innovation is also profoundly different. The 
structure used to enhance incremental innovation is rigid and stringent with well known stages and gates, 
contrary to the more open and flexible structure used for radical innovation. This structure is more used as a 
guideline than as a formal process. 

This report provides a solution to improve the problem definition stated in chapter one. However, numerous 
problems have to be tackled before successful implementation of the proposed solutions is a fact. Right now 
consensus has to be achieved on the position, priority, and definition of innovation in the division, without 
consensus by senior management regarding innovation, making decisions concerning this topic is tough, or 
even impossible. Adjacent to this is the complex matrix organisational structure of SPGI, which also 
complicates the decision making and decreases the speed. On the other hand, bottom up there is a lot of 
recognition, and eagerness to innovate. 

Recommendations 
Recommendations following from this research project are stated here. 

To secure successful acceptation and implementation of innovation management within SPGI a centralized 
approach is needed with consensus on this topic from the entire senior management. In this way the co
operation between the different central functions and business units is ensured. When there is no consensus 
from senior management it is impossible to successfully implement an innovative process or structure, this is 
also shown in chapter three. 

Essential for innovation management is long term management commitment and attention. One cannot 
expect innovation, especially radical, to be successful directly after implementation. Innovation within SPGI 
is a very complex process where every department needs to be involved in. This process is a learning one 
where mistakes should lead to an improvement of the innovation competencies because the organization 
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evaluates mistakes and takes actions accordingly. Long term commitment is also necessary to be able to 
develop radical projects, which are expected to have long development times, due to the very conservative 
industry SPGI is operating in. 

To get the necessary attention from senior management, innovation performance should be included in the 
performance measurement systems used to determine the bonuses of managers. Innovation becomes part of 
the company's core programmes and culture in this way and cannot be ignored anymore. It can partly be seen 
as a counterpart for short term goals like EBIT. Further research has to be done to determine key 
performance indicators. An example to indicate performance is the percentage of sales that is generated by 
means of new innovations. 

Additional research is needed to benchmark competitors to get a clear overview on the effectiveness of 
innovation and the right amount of innovation, comparable to other players in the industry. Such an 
extensive benchmark in this specific industry shows what competitors are doing and who is successful with 
which strategies. The results can be used to estimate the right amount of innovation and effectiveness. This 
does not mean that SPGI should copy strategies or follow competitors, but it gives an insight in the strategies 
of other players in the market. 

Another recommendation is the involvement in innovation management of the employees working on 
intellectual property, because their projects are concerning innovation as well. An integrated approach could 
benefit significant synergy advantages. Right now there are parallel initiatives and this can cause a great deal of 
confusion for the employees, causing a decrease of eagerness to innovate and the lost of synergy advantages. 

A common understanding of innovation within SPGI is necessary to achieve the best results possible. This 
common understanding could be reached by extensive communication from all management layers. A 
discussion should be held to reach consensus on the priority, definition and position of innovation within 
SPGI. A good first step to start with this is the presentation of the survey and benchmark results from the 
Fraunhofer Institute (2006) in the Leitkreis planned for in October or November 2006. 

When SPGI is striving to be the most innovative player in the market and wants to become the technology 
leader in order to benefit optimally from the first-mover advantages, the first-mover sub strategy is the best 
available option to choose. Becoming a first-mover means, in short, a turnaround or adjustment in company 
culture, risk taking, goal setting, market and sales, research and development, investments, and management 
style. These changes have a great impact on the current business, but can open up whole new markets, 
discover new opportunities, and develop advantages compared to competitors, which helps to secure the long 
term future of SPGI. 

In the situation where SPGI wants to improve the existing R&D and tum from a slow follower into a fast 
follower, the fast follower sub strategy is the best option. This option lies close to the existing culture and 
business processes and can reach significant improvements with relatively small investments. No big 
turnaround is needed and solution provided for can be implemented in a relatively short term. It aims to 
benefit from the fast follower advantages mentioned earlier. 

A decision making process should be used to make a choice between the two available options. This decision 
can be addressed as a 'non-routine' decision, and it is advisable to give special attention to the organization 
and management of this decision making process (van Aken, 2002), with respect to content analyses and 
designs, and change interventions. Included in this decision making process should be: 

• Who is involved in what part of the decision making? 
• Who is monitoring the progress? 
• \'Vho is providing the necessary information? 
• Who is responsible for the communication to the rest of the organization? 
• How will the implementation be supported and monitored? 

Decisions are based on criteria like: feasibility of a solution (financially and organisational), the implications 
on the current activities, the benefits of a solution to future business, and the strategic fit. 
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6.2 Addition to science 

Parallel to this research project a literature study is carried out which identified a lack of literature on 
innovation in a conservative, heavy industry; especially on the fuzzy front end of innovation. 
In this research project, literature describing the fuzzy front end in incremental and radical innovation is 
applied to SPGI and the markets it is operating in, with adjustments made specific for this market. Solution 
one comprises different inputs for radical innovation, and solution two comprises different theories for 
incremental innovation. Intensive co-operation with external parties in the fuzzy front end which is proposed 
is not common in this industry, but could be an excellent option for risk reduction, shortening development 
times, and better overall performance in innovation projects. Another advantage is the possibility to use 
brands or names which already have proven themselves in a specific market segment. 
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Reflection 

The assignment I applied for last November came from SPGI with the following question: Make an ana/ysis of 
the cumnt innovation process and its organization. Design a solution that SPGI can use to select the appropriate ideas and to 
generate ideas focused on a trend or a specific market development. Overall goal of the pr-qject is to design an innovation 
management process including milestones, dedsion-making-units and a supporting information .rystem. Results from this process 
should also include a better co-operation between Business Development and Technical Coordination. This project includes an 
implementation plan and when possible in time also a part of the implementation itself During the first months it became 
clear that the initial assignment should be adjusted in order to achieve results that would be beneficial to 
SPGI at all. To be able to change the way SPGI handles innovation a thorough understanding of the current 
situation was necessary, including a clear overview what senior management actually wants with innovation. 
Also a differentiation between incremental and radical innovation was necessary because profoundly different 
approaches are needed to achieve successful development of these different types of innovation. And all this 
needed to be placed in a strategic context, giving a common understanding. 
I really enjoyed the analysis phase where I spoke to a lot of employees throughout the organization from 
different cultural and functional backgrounds. The findings derived from these interviews where confirmed 
to a great extent by the benchmark conducted in a later stage. In this way the results amplified each other and 
drawing conclusions from these results was justified. 

The two solutions provided for in chapter five are valuable inputs if SPGI decides to really implement one of 
the defined sub-strategies. It gives a guideline/manual how to start with these types of innovation on a 
strategic and tactical level. The amount of detail is intentionally kept at a low level, because right now the 
organization is not ready to go further into detail. 

Drawback during this project was the often expressed need for and commitment to innovation from senior 
management, but when we went into discussion, there were only lukewarm sponsors. An absolute necessity 
in this organization to achieve successful innovation is a common understanding and prioritization of 
innovation. 

I actually wanted to provide for an implementation plan, but this was somehow impossible due to the lack of 
agreement during this project on the (next) steps. In such a complex organization one tries to influence these 
decisions, but as a student it was impossible to actually achieve decisions concerning innovation. However, 
the discussion is started and several people throughout the organization that were involved should take over 
the task to enhance innovation within SPGI. 

In this project I learned to work independently and in a structured way. Working in a large, complex 
organization like Siemens also learned me the importance of informal networks within a company to achieve 
direct results. The research model gave me the overview of what to do and what the connections were during 
this improvement project. Literature gave me the required background knowledge concerning state-of-the-art 
innovation and what the possibilities were. The challenge of comprising the input from science and the 
practical situation really inspired me, and I hope I will keep challenging myself in this way during my later 
work .. 
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