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Abstract

Innovation is being turned to by business and political leaders as a miracle
cure, allowing companies and economies to stay competitive in ever changing
world markets. For all of the talk about the importance of innovation,
innovation management and creativity in business, the topics are hardly
generally well understood. This paper seeks to provide a broad view of
innovation, innovation management, creativity, and best practices.

There are two major types of innovation — product and process innovation. As
a third type hybrids combine product and process innovation. Product
innovation is concerned with bringing new or greatly improved goods or
services to market. Process innovation concerns itself with improving the
business functions required to profit from providing goods or services. This
includes (but is not limited to) strategic planning, inventory control, logistics,
personnel training, communicating, financing and marketing. Much of the
focus and hype around innovation is focused on product innovation —
particularly radical innovation. This has the largest potential payoffs, but
carries the most risk (Vahs; Burmester 2005).

Innovation management is the economic implementation and exploitation of
new ideas and discoveries, and the implementation of an innovation culture in
an organization, to promote and make possible the development of new ideas
and business opportunities. Innovation management consists of innovation
strategy, culture, idea management and implementation of innovation
processes. This C-LAB report ends with a brief outlook on further areas of
research.
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1 Introduction

The exact definition of innovation varies from person to person. Generally,
innovation is the economic application of ideas, technology or processes in
new ways to gain a competitive advantage. Innovation is not invention. The
process of technological invention is only concerned with creating new
technical ways or devices to solve existing problems. Beside inventions which
are generated in a purposeful manner, there are serendipity inventions (Vahs;
Burmester 2005).

The goal of this C-LAB Report is to give a brief overview of the field of
innovation management and to highlight some best practices. Although there
is an extensive body of scientific literature on innovation management, only a
few of these papers are cited in this C-LAB Report. The intention of this report
is to give some early hands-on advice, rather than be a scientific paper.

Innovation management is an extremely broad topic. This report will cover
some general aspects of innovation, innovation strategies and innovation
processes. A special emphasis is placed on the process of generating new
ideas and their potential sources. This report also addresses how creativity
techniques can help collect new ideas and what types of methods are suitable
to evaluate them. It will be shown that there are factors that prove to be
helpful and some aspects that may hamper a “successful” culture of
innovation.

A further section on innovation management is about measuring innovation.
By definition, technological invention and innovation are inherently concerned
with generating something new. Thus, any measurement of the innovation
process can only happen in an approximate manner.

The final section of the white paper is a best practices study. The
organizations selected were of various sizes and from various industries.
Included were W.L. Gore & Associates, 3M, Nokia and Siemens Medical
Services. At the end this C-LAB Report concludes with an outlook on
promising avenues of future scientific research.
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2 Innovation Management

2.1 Different Types of Innovation

Innovation Management is the economic implementation and exploitation of
new ideas and discoveries. Innovation management also covers the
implementation of an innovation culture in an organization and helps to
promote the development of new ideas and business opportunities. The
management of innovation should be treated as a part of business strategy
(Turrell; Lindow 2003). In addition to the improvement of and development of
new products and processes, innovation management is also concerned with
the structure of an organization, the internal processes and the management
techniques used (Deloitte 2005).

“In general, technological innovation involves the solution of problems” (Dosi
1988). There are many different ways to classify and categorize innovation,
and many definitions. It is important to establish what innovation is not. While
innovations are concerned with the launch or introduction of new products,
services and processes, inventions are not necessarily introduced into the
market. The majority of patented inventions are never used in a way that
brings economic value.

Thomas Edison is an outstanding example of the difference between invention
and innovation. While he was arguably one of the greatest inventors of all
time, Edison was among the worst innovators. He was so incompetent at
innovating — successfully commercializing his developments, that his financial
backers were forced to remove him from every business venture he started. In
contrast, a McDonald’s Hamburger is an innovation. Ray Kroc, the company
founder, certainly did not invent the hamburger, French fries or even the drive
through pickup window. Kroc’s innovations were in standardizing his products
- giving customers a meal made with consistent quality, in hygienic conditions,
delivered just-in-time at very low prices (Valery 1999).

Product innovations and process innovation have to be distinguished.
However, some research also allows for hybrid innovation, which combines
the two types (Accenture 2005). Furthermore recent research has pointed out
that the relevance of product-related after sales services is constantly
growing. As the distinction between products and services is becoming
unclear (Hipp; Grupp 2005), new fields of research concerning this kind of
“hybrid innovations” are just about to evolve (BMBF 2005).

There are also two major categories of innovation: sustaining and disruptive
(Deloitte 2004). These can occur under both types of innovation (product and
process). Sustaining innovations are those which improve an already existing
product or process. Disruptive innovations are those which are radically
different from any previously existing process or product or service on the
market. Examples of sustaining innovations include: improved versions of
software products, more efficient auto motors, and waste reduction measures
in the manufacturing process. Examples of disruptive innovations include:
interchangeable parts, assembly line production, container shipping, the
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affordable automobile, personal computers, mobile phones, CNC machining,
and genetically engineered crops.

Four different types of product innovation can be best shown in a matrix
(Fig. 1). (1) Incremental innovation is a form of sustaining innovation, in which
existing technology is used to improve products or services that are already
established in the marketplace. This can include altering the packaging,
offering the product in different flavors, sizes or colors, or improving the quality
of the customers’ experience. (2) Technological substitution involves using
new technology developments to create new products that fill existing market
categories. Examples include power tools or cordless telephones (which
perform the same functions as a normal corded telephone).

Market /
Application
4Development
Market Radical
New Innovation Innovation =
BIG BANGS
o Incremental Technological
Existing Innovation Substitution
Technology
Development
Existing New

Figure 1: Different types of product innovation (Adapted from Kroy 1995)

(3) Market innovation is combining and presenting existing technologies in a
way that is new to the market, thus creating a new market segment. The
classic example of this is the Sony Walkman. It was a combination of two
existing technologies (head phones and a portable cassette player) that
created a completely new market segment. The original Walkman is a market
innovation because the “portable personal music device” segment did not
previously exist. (4) Radical innovation is a type of disruptive innovation. It is a
technologically advanced product or service that creates an entirely new
market segment. Radical innovations are the most rare type of product
innovation with the highest risks, but due to temporary monopolies they also
offer the highest potential rewards (Vahs; Burmester 2005). Very few products
or services fit easily into this category, because technologies generally build
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upon existing technologies. Examples could include: mobile phones with text
messaging, the personal computer and the automobile.

Another common classification is to differentiate between ,technology push-
“and ,demand pull-“innovations. In the first case, technological innovations
emerge from technological inventions as it is described in Schumpeter’s
theory of economic development on “creative destruction” (Schumpeter 1912).
Challenging the Schumpeterian approach, Schmookler (1966) modeled an
innovation process in which demand forces from within the market pull
inventions and innovations. Ever since then, there have been numerous
efforts by researchers to provide evidence for the predominance of either
theory (e.g. Mowery; Rosenberg 1979). Presumably, one of the most famous
theories that is in line with Schmookler’'s theory is the “lead-user-concept” by
Eric v. Hippel. Here the users of products initiate new ideas for better or new
applications. Due to the close cooperation with the customer, the innovation
process can become more market-orientated and thus more successful.
However, evidence is restricted to specific industries (Hippel 1988, 2005).

Yet there is a tendency for technology push- innovations in the realm of
complex and challenging technologies and a tendency for demand pull-
innovations when radical innovations (see Fig.1) have been implemented and
allow for a successive adaption in the consumer’s context (Meffert 2000;
Vahs; Burmester 2005).

According to the Oslo Manual, which are proposed guidelines for collecting
and interpreting technological innovation data, technological process
innovations can be defined as: “the adoption of technologically new or
significantly improved production methods, including methods of product
delivery. These methods may involve changes in equipment, or production
organization or a combination of these changes ...” (OECD 1997). A broader
definition of process innovation states that it “involves not only the
manufacturing process of products, but also the planning, steering, and
support processes in the organization.” Process innovation also includes
improving the following functions that are found in most organizations:
strategic planning and implementation, customer use optimization, market
communications processes, product and service allocation, logistics and
maintenance, quality assurance, order processing, underwriting and auditing,
capacity planning, risk management, and personnel training and motivation
(Imhausen 2005).

Examples of successful process innovations include: the development of cost-
based accounting to improve managerial decision making, JIT (Just In Time)
manufacturing to reduce costs, e-stores such as Amazon to make new
products quickly available to more customers, flexible manufacturing that
quickly adapts to changing demands, Supply Chain Management that reduces
stock-outs for retailers, and Lean Manufacturing techniques to reduce waste
and increase the efficiency of production.

Due to the growing importance of the service sector (Miles 2005), there have
been efforts to classify service innovations according to the distinction of
product- and process innovations. In the banking sector for example, the
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introduction of telephone-banking can be defined as a process innovation.
Offering multi-purpose cards can be described as a product innovation, which
might enable new services. In offering new services there are probably new
processes involved. Therefore it is often difficult to differentiate between
product and process service innovations (OECD 1997). This is attributed to
the special characteristics of services. To deliver a service, processes are
necessary. As services are provided from one person to another, they
normally involve relationships between producers and consumers. Services
are not entities that can exist independently of its producer or consumer (Hill
1999). This is closely linked to the aspect of non-storability of service outputs,
i.e. services are intangible (Gallouj; Weinstein 1997).

2.2 Innovation Strategy

The first step to successful innovation management is for the top managers of
an organization to choose a strategy. In order to develop an innovation
strategy it is to determine if a need to innovate exists, to what degree and in
what areas. Successful innovation requires a strategy that is clearly
understood by all in an organization — from the CEO to the Receptionist.

As previously described, there are two basic strategies, product innovation
and process innovation, and infinite hybrid combinations. Deloitte surveyed
650 top executives of North American and European firms, for a study
published in March 2004. The executives, on average, expected that 37% of
their firms’ annual revenues in 2007 would come from new product sales. In
1998, just 21% of the revenues came from new products. The executives
surveyed also expected that within six years, 70% of their products currently
on the market will be rendered obsolete by competition or customer demands.
However, at the same time it was found that “Time-to-market” and “Product
innovation” is near the bottom of most manufactures’ priorities for supply chain
strategy (Deloitte 2004).

In 2002, Accenture surveyed consumers in North America and Europe to
produce a study titled “Mind the Gap!” The study concluded that consumers
saw little innovation of value in many industries (Table 1). The study further
concluded that despite a weak economy, consumers were willing to spend
more on products and services that were innovative. For instance in Germany
61.4% of consumers agreed with the statement “there are many categories in
which | would be willing to spend more for my purchases if | could find better
products and services” (Accenture 2002). Therefore the strategy of pursuing
product innovation is critical for business, especially during economic
downturns.
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Products U UK France  Germany Spain
Housing 57.2% 68.8% 41.2% 55.2% 46.9%
Home Furnishings 51.8% 53.0% 29.8% 40.4% 33.3%
Clothing/Apparel 46.1% 50.2% 33.8% 38.4% 26.4%
Household Appliances 38.9% 37.6% 18.4% 24.2% 22.3%
Personal Care 33.5% 40.0% 22.8% 28.4% 27.7%
Pharmaceuticals 32.2% 40.9% 22.1% 32.3% 28.1%
Automotive 33.5% 51.0% 9.8% 22.2% 25.4%
Consumer Goods 31.0% 31.0% 16.5% 23.1% 19.0%
Packaged Foods 30.8% 34.3% 19.0% 28.7% 22.7%
Household Electronics 9.5% 6.4% 2.1% 6.8% 3.4%
Service

Insurance 72.3% 70.4% 55.8% 61.0% 62.4%
Government 69.2% 76.6% 59.7% 68.0% 66.4%
Investing 65.5% 65.3% 49.8% 50.9% 61.3%
Hospitals/Nursing Care 63.4% 70.0% 46.5% 63.9% 45.6%
Education 58.4% 70.0% 49.2% 52.2% 54.5%
Restaurants 57.2% 63.9% 55.6% 54.2% 37.0%
Entertainment 52.6% 51.9% 33.1% 38.8% 18.4%
Banking 38.3% 26.3% 29.0% 25.3% 36.1%

Table 1: Categories in which customers saw no innovation of value within
the past two years (Accenture 2002)

Successful innovators use innovation management as a core of the
competitive strategy. IBM, The Economist and Nikkei Research performed
one-on-one interviews with 456 CEOs of global corporations in 2004. 80% of
the CEOs interviewed said that their primary goal has shifted from cost-cutting
to revenue growth. Two-thirds expect growth from new products and services
that would be developed within five years. To achieve the new growth
objectives, 90% of CEOs expected to transform their organizations within five
years, to become more responsive, particularly to customer demands. Over
half expected the transformation to happen within two years (IBM 2004).

One of the functions of an innovation strategy is choosing what type of
innovations to pursue. The pursuit of sustaining innovations - making small
improvements, minor adaptations, developing new uses for products, using
less expensive materials or processes in manufacture, delivering higher
quality faster, etc., is generally more profitable and safer in the long term than
pursuing disruptive or radical innovation (Deloitte 2005). The irony is that
officials, academics and entrepreneurs usually give more attention to the
riskiest form of innovation (trying to exploit a science based discovery or
invention) than they do to the easiest, fastest and cheapest type of innovation
— sustaining innovations. There is a blinding appeal of disruptive innovation
that comes from the glamour of research and development (and the
opportunities for large grants, tax credits and investor clout). There is
evidence to show that if a new product or service comes to market as a result
of some proprietary breakthrough in the company's own R&D laboratories, it
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often yields high returns: just think of DuPont's pay-off from Nylon or Pfizer’s
profits from the drug Viagra. The downside of this, is that such big
breakthroughs usually happen only once or twice in a company's lifetime
(Bergmann 2005; Valery 1999).

In January 2005, Accenture released a study on innovation strategy, as a part
of their “Marke Deutschland” initiative. 107 of the top 300 (by revenue) firms in
Germany, in six branches (manufacturing, electronics, telecommunications/IT,
chemicals and raw materials, consumer goods, and retail) were analyzed, and
121 top managers were interviewed about the goals, strategies and results of
their attempts at innovation. The study found that 94% of these top firms had
clearly formulated goals for process innovation, and 85% had clearly
formulated goals for product innovation. 55% of the firms analyzed had a
competitive strategy of cost reduction; while 43% used the strategy of process
innovation (2% of firms did not have a clear competitive strategy.). When
researchers analyzed the revenue and cost data of the firms, the 43% of firms
that used a competitive strategy of process innovation had average revenue
growth of 15%, and their cost of goods sold was reduced by an average of
13%. A positive side effect of the process innovation strategy is that unlike
product innovations, which are placed on the market and easily copied, the
competitive advantages gained through process innovation remain within the
firm and are difficult for competitors to replicate (Deloitte 2005).

There is no universal perfect innovation strategy. The strategy of innovation
must be chosen in the same manner than any strategic management decision
is made. After careful analysis of the organization’'s assets, competition,
marketplace opportunities and the culture of the firm, senior leadership must
agree to a long term strategy that every member of the organization will be a
part of. It is important that companies recognize the limits of innovation, and
avoid overextending their brands and straying too far from their core
competencies to be successful. Zyman describes the tendency of companies
to invoke “innovation” as an escape from difficult times, “at its core, this
approach to business growth is simply lazy... actually it's worse than that...
it's dangerous.” He points out in his book that companies who stray too far
from their core competencies are rarely successful (Powers 2004).

Another important point in regard to innovation strategy is the timing of market
entrance. To be a successful innovator requires not only developing new
products and services, but to know when to entry and exist the specific
market. Among the most common strategies are the "first-to-market’-strategy
(“leader”),’second-to-market”-strategy (“early follower”) and the ’later-to-
market-strategy” (“late follower)”. To strive for a “leader’-position usually
needs enormous resources like R&D, market research, etc. But once the
product has been launched (successfully), it affords the opportunity to skim
the market segment of “lead users” and to gain a competitive advantage due
to temporary monopoly rents. Even though the “leader” is eager to set up
barriers to market entry for competitors, there are several examples showing
that the “early follower™-strategy can be successful as well. Though Apple
Macintosh was the first graphical user interface on the market, it was
Microsoft who set the “Windows-standard” with the help of aggressive
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marketing and cooperations with manufacturers of hardware devices (Vahs;
Burmester 2005). Finally, the strategy of the “late follower” is to imitate the
technology, use the standards already implemented and to offer products at a
lower price. However, this strategy is not very innovative and critical in terms
of market entry barriers. Gerpott (1999) for example states that the probability
of success for a follower is low when the product under consideration is
technically complex, closely linked to after-sales services and costly to switch
to.

2.3 Innovation Processes

In order to achieve revenue growth through new products and services, and
improve their response to customer demands, organizations must innovate.
To innovate successfully and efficiently, the process of innovation must be
managed (Deloitte 2005).

The process of innovation begins with the initialization of innovation, with the
overall strategy of how the organization will pursue innovation. This includes
selecting the core competency of the organization and determining the
direction the company should innovate in, as well as the boundaries. As a
general principle, it can be stated that the learning process of an organization
iIs cumulative and local (Cimoli; Dosi 1996). In other words, the organization’s
innovation process is heavily affected by experiences with past innovations
and based on technologies the organization is, at least to some extent,
already familiar with.

Ideas for innovative products or services are thus needed to follow the
innovation strategy. Innovative companies often employ an idea management
system. Idea management is the practice of handling ideas in a structured
fashion. It is the aim to select the best ideas with the most potential for further
development and implementation. If ideas are the raw material for innovation,
then idea management is the core of innovation management. The idea
management process is not merely the generation of new ideas. The process
encompasses the generation, collection, development, evaluation and
selection of business ideas (Turrell; Lindow 2003).

Obviously the innovation process comprises more than just the creation and
management of new ideas. As it is depicted in Fig. 2, the process starts with
the generation of new ideas and results in a critical assessment of the total
project. This “Stage Gate Model” is based on empirical findings of numerous
“NewProd-Studies” conducted by Cooper (e.g.1985, 1992, 1994). Comparing
new product successes with failures, a standardized procedure concerning
innovative projects was identified as a critical success factor.
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Figure 2: Typical "Stage-Gate" new product process (Adapted from Cooper;
Kleinschmidt 1993)

At each “gate”, the project has to be evaluated in terms of a “go/no-go”-
decision. Precisely, there are several pre-defined “must-meet’-criteria and
some “should-meet” characteristics (see table 2).

Stage-
Gate Activities & Decisions
Gate 1 Idea screening and commitment of resources
Preliminary market and technical assessment of the
Stage 1 | project
More rigorous screening concerning market
attractiveness, technical advantages of the product,
Gate 2 competitive situation
Development of the business case (incl. legal & financial
Stage 2 | analysis)
Gate 3 Yield a "sign-off" on the product definition
Technical development; deliverable: lab-tested prototype
Stage 3 | of the product
Gate 4 Check attractiveness and quality of the product
Testing & validation of the entire project concerning all
Stage 4 | dimensions (marketing, engineering, accounting)
Gate 5 Appropriateness of production, launch and finance plans
Stage 5 | Market launch
Review Evaluation of the project 6-18 after commercialization
Important Activities throughout the Stage Gate Process

(compiled from Cooper; Kleinschmidt 1993)
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As several departments (e.g. Marketing, R&D and Engineering) are involved
in the evaluation process, this model is able to dispel a major drawback of
previous approaches. Even though Fig. 2 gives the impression of a linear
sequencing of phases, the “stage gate process” allows — to a certain degree —
for an overlapping of the phases (Cooper; Kleinschmidt 1993). However,
Verworn and Herstatt (2003) suggest using this standardized method only for
incremental innovations with a low degree of technological and economic
uncertainty.

It has to be pointed out that the “stage gate process” only applies for new
product development. Due to the specific characteristics of services and the
lack of standardization, the modeling of innovation processes of services has
just become a matter of research (De Jong et al. 2003).

2.4 Culture of Innovation in Organizations

According to Valery (1999) two things set apart all organizations with a good
record of innovation. First, they foster individuals who are internally driven;
they are either motivated by money, power and fame, or simply by curiosity
and the need for personal achievement. Second, successful organizations are
able to master inherent complexity and pursue innovation systematically. They
actively search for change (the root of all innovation), and then carefully
evaluate its potential for an economic or social return (Deloitte 2004; Valery
1999).

The organizations that are the most successful innovators have many
common traits. These traits can be defined as a culture of innovation. Culture
is defined in the American Heritage Dictionary as “the predominating attitudes
and behavior that characterize the functioning of a group or organization”.
There is no definitive recipe for creating a culture of innovation within an
organization. Analyzing some best practice companies yields the following
aspects to be important.

Leadership: Innovation starts at the top. As organizations grow, hierarchies
tend to develop, imposing artificial barriers on the flow of ideas and
innovation. It is the role of leaders to establish the right psychological
conditions in a company. The top management of an organization with an
innovation culture is responsible for setting the innovation strategy. In
addition, the leadership at all levels is responsible for steering the
organization’s attitudes toward innovation, creativity and new ideas. If the
directors of a company fail to recognize new ideas, recognize and reward both
incremental and radical innovations, and provide support (with both resources
and personal encouragement), the possibilities for innovation to occur are
limited (Karlsberg; Adler 2005; see also A.T. Kearney 2005b; Deloitte 2005;
Sherman 2005).

Employees are recognized and valued as individuals: It is not a coincidence
that employees in innovative firms feel that they are treated fairly and given
adequate compensation for their work. Creativity is strongly linked to intrinsic
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motivation. Organizations with a culture of innovation recognize and value
people. They acknowledge the importance of people and their ideas,
experience and know-how within innovative organizations (Deloitte 2005).
Amabile et al. (2002) put forth that employees placed the most worth on a
workplace where their achievements and ideas were recognized and valued.
Furthermore, innovations often result from non-traditional thinking.
Organizations that are flexible, tolerant, and allow for individual eccentricities
within a supportive structure have good innovation climates (Sherman 2005).

Cross-functional teams: Many of the most innovative companies in the world
have found that a small cross-functional team composed of employees from
different backgrounds is the most effective organizational structure. The more
diverse an organization is, in cultural, professional and personal terms, is
directly linked to the number of perspectives that ideas and solutions can be
generated from (Amabile 1998; Schlicksupp 2004).

Open Communication and Collaboration: Wilbert L. Gore, who left DuPont in
1958 to start W.L. Gore & Associates, liked to say that “communication really
happens in the car pool.” He felt that in most hierarchical organizations, the
only place where people would talk to one another freely, without regard for
the chain of command was in the car pool during their commute. Innovative
organizations have a general culture that encourage employees to share
ideas, information and development, and also encourage collaboration to
solve problems and generate ideas. Many larger innovative organizations
make use of internal forums where the latest developments in each division
are put on display for all in the organization. The sharing of ideas and
information between different divisions results in new ideas for applications of
technologies and new approaches to problem solving (Breen 2005; Deloitte
2004; Sherman 2005).

Trust and Autonomy: There are numerous examples of innovative firms
allowing employees to use a portion of their work time (usually between 10
and 20%) to pursue creative ideas, research and projects of their own interest.
This strategy is credited with turning Nokia into the mobile communications
giant it is today, and the development of many products, processes and
technologies at firms such as W.L. Gore & Associates, 3M, Clariant GmbH,
and Toyota. The key to the strategies success is trusting employees to
manage their own time effectively and work without constant supervision. 3M
has a time-honored practice they call “bootlegging”, which places employees
on an honor system when it comes to working hours, and where employees
are free to pursue their own ideas without receiving approval. Part of this
practice is the so-called 15% rule, where employees are expected to use that
amount of their work time on creative new ideas and research of their own
interest. A retired vice president of R&D at 3M said “Most of the inventions
that 3M depends on today came out of ... individual initiative. You don’t make
a difference by just following orders” (3M 2002). Organizations with a strong
innovation culture encourage and support employees to take ownership of
their work and provide resources for the pursuit of ideas and innovation, while
trusting employees to make good decisions and be responsible. Amabile
identified “surveillance — being watched while you are working” and “expected
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evaluation — focusing on how work is going to be evaluated” as “creativity
killers” in early controlled laboratory environment research on creativity
(Amabile et al. 2002; Secretan 2005).

Tolerance of Risk Taking and Failure: One of the traits of a company with a
climate of innovation is the tolerance of risk taking. There is a tendency of
established companies to continually invest nearly their entire R&D budget
into only improving existing products. While this is a fairly safe and possibly
profitable strategy, it precludes any major breakthrough innovations. However
employees that are encouraged to take risks to a certain extend are more
likely to come up with innovative solutions. A good corporate culture
minimizes the negative consequences of failure, and even celebrates it.
Employees of W.L. Gore & Associates are known to celebrate the conclusion
of failed projects the same way they would celebrate a success. By minimizing
the fear of failure, the employees are encouraged to explore new ideas and
perform experiments that lead to innovations, without the fear of failure
(Deutschman 2004b; see also A.T. Kearney 2005b).

Patient and far-sighted: One of the keys to successful innovation is patience.
Before he began marketing the electric light bulb, Thomas Edison tested over
6,000 different filament materials before finding one suitable for production
(Ament 2005). Organizations with good innovation cultures understand and
accept that the development of an idea or technology into a successful
innovation (either a marketable product or an improved process) can be a
lengthy process, and that results and profits may not be immediate. Many
organizations have missed out on profiting from innovations because they
were so focused on immediate profits that they canceled projects or sold them
off cheaply. The 3M Company uses the term “patient money” to describe the
policy of allocating support and resources to innovations that are seen as
having the potential to ultimately change the basis of competition in a
category. Scotchlite reflective technology, which is used in hundreds of
applications, including as a durable striping material for highways, took eight
years to earn a small profit. Ron Baukol, former Vice President of International
Operations for 3M said “you don't throw too much money into the
investigation, but you keep one to five people working on it, for 20 years if you
have to. Because you know that, once you crack the code, it's going to be big”
(3M 2002).

Customer Oriented: In a Booze-Allen survey of European top executives,
completed in October 2004, nearly half of those surveyed were unhappy with
their company’s innovation performance. These same executives ranked
understanding customers better as the most important way to increase the
value of innovations created in their company’s product development process
(Booze Allen Hamilton 2005). Over half of small and medium sized
businesses surveyed in a study even credited customers as being the source
of their best ideas for innovation (Verworn et al. 2000). In many organizations,
there exist institutional barriers that prevent good understanding. Engineers
are buried so deep within the company that they do not see first-hand what
customer needs are. The culture of the company causes them to become so
focused on technical problems that they do no appreciate the emotional
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reactions and attachments customers have toward products (Verworn et al.
2000; see also Deloitte 2004).

The Harley Davidson firm is notable for its culture, in which employees are
nearly all motorcycle enthusiasts, and the company sends it development
teams to motorcycle rallies and conventions around the world, to meet and
understand their customers. In many firms with good innovation cultures,
employees and especially managers are also customers, who truly believe in
the product that they produce and sell. Observing and interacting with
customers (and observing the interaction of customers with products or
technologies) can lead to innovation (Booze Allen Hamilton 2005). The
Whirlpool Company, a large home appliance manufacturer in North America
began focusing on design and used customer observation to develop products
that were distinct and easy to use. Despite of high prices their new products
are selling extremely well (Salter 2005).

Ideas are given value, whatever the source: A culture of innovation is able to
recognize and accept ideas, and give them value. Many organizations have
missed opportunities because of a “not invented here” attitude, which causes
management to ignore or reject ideas, technologies or processes because
they were not fully developed in-house. Successful innovators work closely
with customers, partner with other organizations and take measures to
educate their employees in fields outside of their specialties. Innovation is not
limited to the Research and Development department. Nearly everyone in an
organization has ideas on how to improve the processes they work closely
with, or to improve the product they produce or the environment they work in.
Organizations with a good innovation culture are able to tap into this wealth of
ideas and knowledge, and encourage and recognize employees for submitting
their ideas (Vahs; Burmester 2005).

In addition to this collection of common traits of innovative organizations a
model of five environmental elements that affect creativity (Amabile et
al.1996) is mentioned in Chapter 4.3. Furthermore aspects that hinder
creativity are discussed as myths.

2.5 Sources of Ideas for Organizations

2.5.1 The Importance of Different Sources

The use of creativity techniques is generally appropriate for generating new
ideas within project teams or groups within an organization. However, in a
study of 350 “great ideas”, it is reported that less than 2% of the 350 great
ideas came out of scheduled meetings. 23% resulted from informal discussion
and 43% came while the person was alone (Baroudi 2002).

Interviews with top level managers of 21 small and medium sized German
businesses (SMB) in six industries revealed that internal sources for ideas are
not limited to the employees of the R&D or marketing departments (Verworn
et al. 2000). Every employee of a company has ideas on how to improve their
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workplace, speed up their work or improve a function of their job. In addition to
gathering ideas from current personnel, old ideas, research and concepts that
were developed during an organizations history can be used as a source of
innovative ideas, if a company has appropriate knowledge and idea
management systems in place.

But other sources and methods for collecting ideas should not be ignored (see
Fig. 3). According to the results of the above mentioned study customers are
the most important source for innovations. The study concluded that due to a
lack of personnel and resources (for instance for R&D activities), SMBs were
more likely to pursue external ideas than large companies (Verworn et al.
2000).

"What are the most important sources for
innovative ideas?"

Competitors 7%
Employees 11%
%Firm Leaders 7%
wSuppliers 7%

Marketing &
Sales 18%

Customers 50%

Figure 3: Most Important Sources for Innovative Ideas (Verworn et al. 2000)

Old ideas from outside a company are excellent sources for innovation ideas
as well. Old patents are rich with ideas that may not have been fully
developed enough to succeed on the market. The telephone answering
machine was patented in 1935. It was about three feet (approx. 1 meter) tall,
and used very primitive recording technology. Casio introduced the first
commercially successful telephone answering device in 1971. The idea had
been in the United States Patent Office for over 35 years before making it to
market (Bellis 2005).

Furthermore, the Internet is a very fertile source for ideas. The United States
Patent and Trademark office and the European Patent office have made
patents available for viewing online. In addition, there are many free patent
search services, including for instance freepatentsonline.com, which offers
over 100 Gigabytes of patent data. There are many inventors’ networks on the
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Internet as well. These formal and informal networks provide individual
inventors with resources to develop, patent and market their ideas.
Businesses seeking ideas for innovation can view and opt to purchase ideas
and inventions for prices that are often below comparable corporate
development costs (InventNet 2005).

Other external sources for innovative ideas and technological spillovers in
general include business partners, such as financial institutions, service
providers and firms offering complementary products or services. Many large
innovative businesses have close ties with academic institutions. Thereby,
academic research is not limited to basic research but extends to applied
research (Afuah 1998).

However, it should be kept in mind that besides the relevance of the different
sources for innovative ideas, the difficulties of transferring innovation across
functional and organizational boundaries have to be accounted for. Among the
factors that determine the effectiveness of innovation transfer are the nature
of the innovation, i.e. its degree of complexity and tacitness, the timing (when
does the window of opportunity close?) as well as the absorptive and
transmission capacity of the organization under consideration. In this sense,
all agents within and at the gateways of a company can be interpreted as
receiving and transmitting units. To reduce the impedance mismatch between
transmitter and receiver due to complex and implicit knowledge underlying the
innovation process is one of the main tasks to perform (Afuah 1998).

2.5.2 Harvesting Employee ldeas

In 1999, 1.1 million suggestions for improvements were submitted by the
employees of 438 German businesses. The realization of these suggestions
saved companies 1.9 billion DM (about 0.95 billion €) in costs. The additional
revenues generated by suggestions were estimated to be worth an additional
330 million DM (about 165 million €) (4Managers 2005). However, a study of
innovation management in small and medium sized businesses found that the
overwhelming majority of SMBs lacked systematic approaches to collecting
ideas from employees. Most of the ideas were collected in informal ways, and
evaluated without any type of system or criteria in place (Verworn et al. 2000).

The suggestion box is one of the most common methods of collecting
employee ideas. The first such box in an industrial setting was set up in 1886,
by Scottish ship builder William Denny (Robinson; Schroeder 2004). But the
suggestion box might have several weaknesses as an idea submission
system. The majority of organizations do not have evaluation criteria for ideas,
or a system for routing the ideas to company decision makers for
implementation. In addition, it is often not possible for the ideas to be viewed
by anyone besides the reviewer.

Web-based Idea Management systems overcome many of these
weaknesses. The ideal system should be easily accessible from the Internet
for all employees, including those working at satellite locations and traveling.
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The software should be designed so that from the employee perspective it is
intuitive, interactive, has a clear procedural flow and a reliable feedback
mechanism. The system should provide information on what areas the
company is seeking ideas in, the status of ideas, and especially a way to view
a broad repository of ideas from others. Mechanisms for developing and
refining the ideas submitted by others are a key component. Systems should
also include an option for anonymity, allowing ideas to be submitted in
confidence. From the reviewer’'s or manager’'s perspective, an ideal idea
management software system should include opportunities to seek expert
opinions, analysis tools for examining the idea pools to identify trends, and
most importantly, a clear evaluation process. Scoring methods which use
defined criteria ensure greater consistency of evaluations from multiple
reviewers and reduce source biased evaluation. Tools for results tracking are
important for administrators. From their perspective, an ideas management
system should also be integrated with other enterprise systems and include a
way to logically hand off ideas to the next phase management system for
implementation (Baroudi 2002).

Many larger organizations have developed their own proprietary tools for the
internal management of ideas, with varied degrees of success. Furthermore
idea management systems software is currently marketed by a wide variety of
companies. Some of the commercially available software systems on the
market offer industry or organizational type specific packages and modules.
JPB Inc. offers their “Jeni” ideas management software in multiple forms,
including “JeniLITE” for small businesses, “JeniGov” for public and
government agencies and “SylviaWeb Brainstorm” for idea generation in
multinational organizations (http://www.jpb.com/jenni/index.php). Daimler-
Chrysler uses a web-based ideas management system. In 2001, the system
received over 69,000 suggestions. The implementation of some of these
suggestions is credited with saving the company 62 million Euro that fiscal
year (Baumgartner 2004).

The ideas that should be pursued by ideas management are not the ‘big bang’
radical innovation ideas. Small ideas are most easily implemented, and
collectively the most profitable risk to pursue. The competitive advantage they
provide is often not easily copied by competitors, and the implementation risks
are generally low. Robinson and Schroeder published a study of the power of
small ideas (Robinson; Schroeder 2004). Included in the study are numerous
examples of organizations worldwide that have cut costs and generated
profits from seemingly small ideas.

Robinson and Schroeder also establish links between the number of ideas
submitted per employee, the implementation rate for ideas, and the sales
growth and profitability of a company. They cite numerous companies around
the world with high submission rates and extraordinary profits. Those
companies have average annual idea submissions per employee ranging from
25 to 110 ideas a year (Robinson; Schroeder 2004).

Toyota is an example of a corporation that gathers and implements employee
suggestions. As a part of the companies innovation strategy, oobeya (trans:
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big open office) meetings are conducted at least twice annually, during which
employees and managers reexamine the processes and methods of their
functional areas. These meetings have produced major cost savings based on
simple suggestions (Warner 2002). Furthermore, every employee of the
company is empowered and obligated by the strategy of Kaizen, to continually
improve their work and workplace. Toyota has received over one million
improvement suggestions per year since the 1970s. An employee idea is
submitted through a formal process for evaluation, and if feasible,
implemented. The company has an 80% implementation rate for employee
ideas. Employees who submit ideas receive recognition such as a certificate
or story in the company newsletter and small non-monetary rewards
(Baumgartner 2004; Das, Puri 2003).

2.5.3 Ideas from Suppliers and Partners

Among the keys to successful innovation is collaboration. Companies that
have undertaken TQM (total quality management) programs have found
partnerships developed with suppliers and other business partners to be
valuable sources of ideas for innovation. Verworn et al. found that suppliers
were a relatively untapped source of innovation ideas for German small and
medium businesses (Verworn et al. 2000). Among large businesses, suppliers
and partners are more highly valued. A survey of international business
leaders found that 40% of CEOs believe suppliers to be an important source
of innovation, and about 35% feel the same way about alliances
(partnerships) (Kambil 2002).

What is critical to gathering ideas and suggestions from partners and
suppliers is structure. Networks to connect partner companies require both a
common strategy and an established framework. Online document and
information sharing portals, with mechanisms for access by partners and
suppliers are a major step toward this goal. In addition, some companies have
found that establishing joint ventures and joint work facilities to enhance face-
to-face collaboration on problems to be helpful. What is required for this to
happen is communication between company leaders, to develop a shared
innovation strategy, and establish the ground rules and process framework for
collaboration.

2.5.4 |deas from Customers

By far, the most important source for ideas in surveys of small and large
businesses is customers. The importance of customers and users is stressed
especially in the research conducted by von Hippel (1986, 1988, 2005). Von
Hippel coined the term “lead-user”, i.e. users who face new needs months or
years before they become general in the marketplace. Lead-users do not only
serve as a “need-forecasting laboratory for marketing research” (Hippel 1986),
but also develop products and services themselves (Hippel 1988, 2005). The
latter applies for example to cases where lead-users identify a drawback in
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the construction of technical devices. Since they anticipate a relatively high
benefit from obtaining a solution to their problem (Hippel 1986), lead-users
may innovate. Several works in this field were able to provide empirical
evidence for the “lead-user’-theory. Franke and Shah (2003) for example
studied several sports enthusiastic communities, finding that almost 38% of
the group members surveyed developed and built products for their own use.
Ranging from incremental innovations to more “radical” innovations, there
were still 23 % among these user-developed innovations that had commercial
potential (Franke; Shah 2003; Hippel 2005).

The challenge in business lies in collecting ideas from customers and users.
The methods for doing so are highly dependent on the industry and type of
company. Companies that sell products or services to other companies have
perhaps the least complicated methods of generating feedback and ideas.
Many companies are seeking to develop innovation partnerships with their
suppliers. Suppliers are no longer only responsible for several parts to deliver,
but for whole systems that have to fulfill certain functions. These functions are
essential in the further production process or even in the later usage of the
product. In this respect often the supplier’s role has changed from just being a
supplier to become an important, market-orientated partner in the innovation
process (Vahs; Burmester 2005).

The companies selling in the B2C (Business to Consumer) industries tend to
have greater challenges. Methods for gathering ideas are highly dependent on
the nature of the product or service. Some companies, such as Harley
Davidson motorcycles, are able to tap into consumer ideas by becoming
customers. Every executive of that company attends motorcycle rallies around
the world, and is a regular rider of the company’s products. By seeing the
company’s products from the customer perspective, the executives develop
an empathy with the customer, and are able to listen to and understand
feedback.

Apart from this there are many more methods of researching customer use in
the consumer products industry. Feedback surveys, customer focus groups
and blind preference testing have value, but can lead to skewed results.

The Coca Cola Corporation found itself losing shares in the North American
market to Pepsi in the 1980s and became increasingly concerned over the
“Pepsi Challenge,” where consumers sipping small cups of the beverage in
blind taste tests greatly favored Pepsi. Relying on focus groups and blind
taste testing, the company developed “New Coke,” also known as “Coke II.”
The formula was much sweeter than original Coca Cola, and tasted almost
like Pepsi. When New Coke debuted on the North American market in 1985,
the customer feedback the company received was almost universal — they
hated it. Coca Cola made several mistakes, the most important of which was
putting too much faith in blind taste tests. Because the consumers performing
the tests were only taking small sips, the sweeter beverage was nearly always
more popular. The 200,000 customer interviews that Coke performed were
skewed, because, as the researchers had tried to point out, the questions
were wrong and the methods used were not appropriate for trying to
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reformulate a flavor. Had Coca Cola performed real life user testing, such as
sending cases of the sample product home with the customer and recording
their reactions after a few weeks, the results would have been different. Coca
Cola reintroduced its original formula to the North American market as Coca
Cola Classic. The decision to tamper with a 99 year old formula that was
loved around the world is regarded as one of the largest business blunders in
history. One thing that the Coca Cola Corporation did right during the fiasco
was not to fire, demote or reprimand the managers who made the decisions
that led to “New Coke.” "They had the courage to put their jobs on the line,
and that's rarely done today at major American companies,” said Herbert A.
Allen, President of the Compensation Committee at Coca Cola. Roger Enrico,
then President of Pepsi USA, has argued that mass firings would have put
everyone on notice that risk-taking was discouraged at Coca Cola, and would
have caused a major drop in work performance (Bastedo; Davis 1993).

Whirlpool, a North American manufacturer of home appliances, makes
customer observation research a major part of the design process for new
products. By observing customers as they interact with appliances — loading a
dishwasher, washing and drying laundry, changing the filter for the water
dispenser system of a refrigerator, cross-functional teams of engineers,
designers and anthropologists are able to make products more intuitive to use
(Salter 2005).

Another way for companies to gather ideas from their customers is through
contests and idea suggestion sites. Church & Dwight, manufacturers of Arm &
Hammer, the leading brand of baking soda in North America, have kept a 170
year old brand fresh by holding contests for alternative uses and having
feedback forums. The alternative uses that resulted have earned Arm &
Hammer a place in 95% of American homes. The company’s marketing team
promotes the customer ideas of using the bicarbonate of soda (baking soda)
as a deodorizer, cleaning product, antacid, etc. The customer submitted ideas
have even been used to extend the Arm & Hammer brand to include
toothpaste, deodorant and laundry soap, all based on bicarbonate of soda
(Makely 1999).
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3 Generating Ideas through Creative Processes

3.1 Creativity

Given the definition that “technological innovation involves the solution of
problems” (Dosi 1988), it is obvious that this kind of problem-solving is usually
far from being solved in a purely logical and routinized manner. Thus,
problems that have to be solved by an innovative solution are initially ill-
defined problems (Schlicksupp 2004). To solve them requires creativity.
Internally generated ideas may have the highest potential for innovation in an
organization. To best generate and preserve ideas in a transferable state,
creativity techniques are necessary. In order to understand and use creative
thinking techniques effectively, background knowledge of the creative process
and thought processes is necessary.

The most widely used model of the creative process was developed by Henri
Poincaré (1921). The model of the creative process consists of four phases
(Schlicksupp 2004):

1. preparation,

2. incubation,

3. illumination and
4. verification.

The preparation phase begins with the recognition, analysis and under-
standing of the problem. This involves gathering and analyzing available
knowledge and background material relating to the problem, to build a solid
general working knowledge of the subject. The phase also includes working
intensively with the problem; attempting to break the problem into
components, attempting to solve sub-problems, and to understand the
interdependencies of the problems components (Schlicksupp 2004).

The incubation phase involves doing nothing. The preparation phase worked
with the problem in the conscious mind and prepared the subconscious to
produce new ideas. During this phase, the creative thinker should push the
problem out of his or her mind, and occupy him or herself with something else.
Workinlg on a parallel problem may be helpful during this stage (Konnerth
2005).

! The Japanese inventor Dr. Yoshira Nakamatsu holds more patents than any other
individual. His inventions include the floppy disk, the CD, CD player, digital watch, and a
host of others. He described his methods for coming up with innovative ideas in an
interview. He spends time in what he called his “static” room, a calm, peaceful room filled
with only natural things, such as flowing water and rock gardens. Then he moves to a
“dynamic” room, where he listens to different types of music, before moving to his
swimming pool, where he claims his ideas come to him underwater. In addition, he is a
frequent napper. At the time he was interviewed in 1990, he held over 2300 patents
(Nakamatsu 1990)
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What all of these practices do, is free the subconscious mind and allow it to
work with the problem. This will lead into the third phase, the illumination. This
phase has also been referred to as the enlightenment, the lightning strike, and
the mind blitz. The creative thinker will be hit with a creative insight, a sudden
idea, or a vision. These lightning bolt ideas can strike unexpectedly, and often
go unrecognized or are forgotten in a short time. Many creative thinkers report
that ideas come to them during dreams. It is therefore important for the
creative thinker to have resources available and train him or herself to
recognize and express these ideas. llluminating ideas can sometimes be
triggered by various experiences, using metaphors, observing nature, listening
to music, etc.

The fourth phase of the creative process is verification, also known as
validation. The ideas developed during the third phase are presented and
analyzed. During this phase the focus is on the solution to the problem. Ideas
are looked over to determine if they make sense, and then analyzed to
determine if the workable ideas are practical. Solutions are then developed
and implemented, and the creative process cycles to the next problem.

The creative process involves purposeful problem and information analysis,
imaginative idea generation and critical evaluation of the ideas. The creative
process is a balance between analysis and imagination. Early creative
process models credited (or implied credit to) subconscious processes as the
source for ideas, largely out of the direct control of the thinker. More modern
models generally imply that creative ideas are generated purposefully, under
the direct control of the thinker (Plsek 1996; Simon 1986).

3.2 Foundations of Creativity Techniques and Limitations

Creative process models generally involve moving ideas and information from
the conscious, cognitive mind to the subconscious mind, and vice versa. This
process is hindered by internal censors, or barriers, which prevent the free
flow of ideas. Creativity techniques are tools to present problems and
stimulate individuals or groups to generate a flow of ideas, while overcoming
internal barriers (Schlicksupp 2004).

Creativity techniques provide structure and separation between the thought
processes. The thought processes of the mind can work in two directions;
convergent and divergent. Convergent thinking serves to restructure problems
and to arrange possible solutions into existing contexts. Divergent thinking is
about mental flexibility and originality. According to Guilford; Hoepfner, the last
trait necessary for creativity is cognitive capability, i.e. the capability to identify
and to understand problems (Guilford; Hoepfner 1976).

In Fig. 4 it is depicted how the different patterns of thinking are used and how
the creativity process is influenced. First of all, the problem to be solved has to
be defined. Therefore convergent thinking is needed in a logical phase to
collect information about the problem and about potential solution
approaches.
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Figure 4: Typical Course of Creativity Processes
(Adapted from Vahs; Burmester 2005)

Then, in an intuitive phase, the problem must be transferred to the
subconscious mind in order to identify new ideas which might solve the
problem. During this idea finding stage (i.e. incubation and illumination) the
problem is enhanced. In this respect the thought processes are primarily
divergent (see chapter 3.1). Finally, in the critical phase, the potential
solutions to the problem are evaluated and prioritized for example in terms of
technical feasibility, efficiency and other pre-defined criteria. It is obvious that
the step of evaluation is necessary to identify the most promising ideas and
rests upon convergent thinking patterns.

It is absolutely critical that the thought processes be separated. In particular,
idea finding must be separate from evaluation. This prevents the barriers to
ideas that internal censors erect, which prevent the flow of creative ideas
(Schlicksupp 2004). There are several techniques that support individuals or
groups in generating new ideas and solving complex problems. Among them
are methods with an analytical approach like the Morphological Chart,
Progressive Abstraction, Attribute Listing etc. as well as methods with a more
creative, intuitive approach (e.g. Brainstorming, Method 635, Synectics). The
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suitability of a specific method depends on the problem that needs to be
solved. Brainstorming and Method 635 are usually chosen when a list of
existing solutions has to be compiled. A typical example may be the question:
“What kinds of sources are appropriate to produce light?” Attribute Listing is a
suitable method for problems that ask for relations and structure; i.e. “What
kind of functions would the light have to fulfill?” The Morphological Chart-
method is able to exchange, restructure, and rearrange existing attributes,
devices or ideas. In the above context the task would be to develop a concept
for a device that allows for a flexible positioning of the light (Schlicksupp
2004).

The creative process is often hindered by psychological and sociological
barriers (Schlicksupp 2004). Psychological barriers comprise internal and
mental barriers. Internal censors and rigid thought patterns, e.g. a dominating
focus on material worth like “...and what is this going to bring me?” have been
identified as a blocker of creative thought. Mental barriers to creativity include
seeking absolute answers (such as in the field of mathematics), perfectionism,
complacency with the present situation, and failure to trust ones own abilities.
Being non-confrontational and seeking to avoid conflict is also a hindrance, as
it prevents the expression of ideas that run contrary to established norms.
Being overly quick to formulate and give opinions is also a barrier to creativity,
because it does not allow the incubation and formulation of new ideas
(Schlicksupp 2004).

Within organizations and society there are barriers to creativity. In addition to
those mentioned in the research of Amabile, such as time pressure, barriers
to communication, fear and distractions (Amabile 1998; Amabile et al. 2002),
there are more basic social blockers of creativity. Lack of objectivity, due to
rivalries or conflicts of interest is harmful to creativity, particularly in the
analysis and evaluation processes. Organizational structures with large
numbers of committees, review boards, and bureaucracy discourage and stifle
the development of creative ideas (Schlicksupp 2004). Strict chains of
command and feelings of anonymity are barriers as well. Goals that are not
challenging do not encourage creativity, but poorly developed goals that are
out of reach are barriers that shut down creative processes (Stevens 1995).

The sociological barriers to creativity that are possibly the most prevalent in
organizations are tradition and criticism. Traditions, taboos and sacred cows
are creativity killers. They prevent creativity and innovation. Generally, taboos
and sacred cows are based on assumptions. By their nature, these
assumptions are not allowed to be questioned or examined, preventing
creativity from flowing in such directions. Negative criticism is a strong social
barrier to creativity. It exists in many forms in organizations. These include
blatant and subtle verbal criticism, poor evaluations of creative employees
deemed ‘eccentrics,” and body language and non-verbal cues during
presentations, meetings and conversation. In order to support and encourage
creativity within an organization, it is important that managers understand the
effects, both intended and unintended, of their communications (Schlicksupp
2004).
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3.3 Creativity in Organizations and Popular Myths

Individual creativity and organizational creativity are two interdependent
aspects. As mentioned above, there may be organizational barriers that
hamper creativity, no matter how creative the individuals are.

This is why it is important not only to concentrate on the creativity of the
individual, but to stimulate the creativity in an organizational context.
Schlicksupp (2004) mentions three factors: information flow, integration, and
cooperation. To achieve a better flow of information requires open
communication by means of a minimum of regulated work-flow, project-
oriented teams, and “job-rotation”. Integration serves to minimize rivalry within
an organization and can be achieved if clear goals are communicated, human
resources development and their promotion are done in a systematic way and
innovative ideas are generally appreciated. Finally, cooperation is needed to
make the process of problem-solving more efficient and to strive for a
synergetic surplus (Schlicksupp 2004).

Empirical evidence for the factors that promote or hamper creativity was
provided by the research conducted by Amabile (e.g. 1996, 1998, 2002).
Beginning in 1996, Amabile et al. began a ten year study of creativity in the
modern business environment, outside of controlled laboratory conditions.
The research was described as the first study of “creativity in the wild”.
Amabile developed a model of creativity based on her earlier research of
creativity under controlled conditions. The model identifies five environmental
elements that affect creativity (Amabile et al.1996):

Encouragement —  organizational, supervisory and work group
encouragement. They all foster creativity as for example a risk-taking
mentality, goal clarity and diversity in team member background encourage
employees to generate and appreciate new ideas.

Autonomy — the freedom to organize the work and responsibility to make
decisions foster intrinsic motivation and thus creativity.

Resources — extreme resource restrictions impede creativity, because they
give the impression that the project is less valuable.

Pressure — to a certain degree it is perceived as challenging; i.e. this kind of
pressure has a positive effect on creativity. It turns out to be negative when it
IS perceived as excessive work load pressure.

Organizational barriers — conservative thinking and rigid management
structures impede creativity. It is argued that these factors are perceived as
controlling and thus intrinsic motivation necessary for creativity decreases.

Amabile states that she advocates “smart management.” Open
communication is essential between and within all levels of an organization.
Intrinsic motivation is also key. The aim of managers should be to facilitate
creativity in their employees. To help achieve this goal, employees should be
given autonomy and allowed (and encouraged) to take ownership of their
work. Managers should work to eliminate barriers in communication, and to
make sure that employees understand why their work (and deadlines) is
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meaningful. Managers should also act to shield employees from distractions
when they are under pressure. Another key role of the lower level managers is
to shield the creative employees from criticism of their ideas. Simply put, the
key to smart management is to value and recognize the employee (Amabile
1998; Amabile et al. 2002).

Although there are models that aim to describe creativity and creative
processes it is difficult or almost impossible to enforce creativity. Nevertheless
organizations can try to provide conditions that support creativity. As
discussed earlier an innovation culture supports the occurrence of innovations
and promotes creativity at the same time. Apart from measures that advance
creativity there are also aspects that hinder creativity. These are discussed as
myths of creativity (Amabile 1998; Amabile et al. 2002; see also Breen 2004).

Creativity Comes From Creative Types

During interviews with senior managers, Amabile asked “where in your
organization do you want to see creativity?” The responses were almost
invariably “R&D, Marketing and Advertising.” When asked where they did not
want to see creativity, the most frequent reply was “Accounting”. What the
managers failed to understand was that any person with normal intelligence
can be creative. Creativity is not limited to certain occupations. As an
example, there have been (completely ethical) creative innovations in the
financial field, such as activity based accounting, which are major assets for
companies. Creativity is dependant on experience (including knowledge and
technical skills), talent, the ability to think in new ways and intrinsic motivation.

Money Is a Creativity Motivator

The research that Amabile cites to disprove this myth shows that employees
do not actively think about their salary on a daily basis. Pay for performance
plans have been shown to have a negative effect on creativity. The reason for
this is that employees become risk-shy, and are afraid of trying out new ideas,
because every move they make affects their compensation. Employees need
to feel that they are compensated fairly, but the research that Amabile’s team
conducted shows that employees place more value to a work environment
where creativity is supported, valued and recognized, than on monetary
compensation.

Time Pressure Fuels Creativity

The diary study found that many employees believed that they worked most
creatively under the pressure of extreme deadlines. Analysis of their journals
actually showed the opposite to be true. Employees were least creative under
the stress of extreme time pressure. In addition, they often had a “time
pressure hangover” for two days afterwards, in which creative thought was
impossible. Workers facing impending deadlines do not have adequate time
for the incubation of creative ideas. Amabile states that the reason many
employees feel they work better under time pressure is focus. For many
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employees, the only time they can eliminate or reduce the distractions in their
work environment and focus is when faced with urgent deadlines. Of vital
importance, is that employees understand the reasons for urgent deadlines —
not just that an assignment needs to be done by a certain time. Amabile has
published several articles on this topic and developed a time pressure
creativity matrix (see Tab.3).

C-LAB Report

Time Pressure

low

high

AVIAITE3ID JO POOYIaXIT

ubiy

Creative thinking under low time
pressure is more likely when people
feel as if they are on an
expedition. They:

» show creative thinking that is
more oriented toward generating
or exploring ideas than identifying
problems

* tend to collaborate with one
person rather than with a group

Creative thinking under extreme
time pressure is more likely when
people feel as if they are on a
mission. They:

» Can focus on one activity for a
significant part of the day
because they are undisturbed or
protected.

* believe that they are doing
important work and report
feeling positively challenged by
and involved in the work.

» show creative thinking that is
equally oriented toward
identifying problems and
generating or exploring ideas.

MO|

Creative thinking under low time
pressure is unlikely when people
feel as if they are on autopilot.
They:

* receive little encouragement from
senior management to be
creative.

 tend to have more meetings and
discussions with groups rather
than with individuals.

* engage in less collaborative work
overall.

Creative thinking under extreme

time pressure is unlikely when

people feel as if they are on a

treadmill. They:

« fell distracted

» experience a highly fragmented
workday, with many different
activities.

» don’t get the sense that the work
they are doing is important.

» feel more pressed for time than
when they are ,,on a mission”
even though they work the same
number of hours.

* tend to have more meetings and
discussions with groups rather
than with individuals.

» experience lots of last-minute
changes in their plans and
schedules.

Table 3: Time Pressure/Creativity Matrix (Amabile et al. 2002)
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Fear Forces Breakthroughs

The myth of the creative artist with a tortured soul does not have any factual
basis in Amabile’s research. The analysis of journal entries that were coded
for emotions found that creativity is positively associated with feelings of joy
and love, and negatively associated with anger, fear and anxiety. The journal
entries showed that employees were happiest when they had a creative idea,
and that creative ideas were more likely to occur if the employee had been
happy the previous day.

Competition Beats Collaboration

In several industries (especially high-tech), there is a belief among managers
that internal competition fosters innovation. Amabile forwards that creativity
and innovation are more likely to result from collaboration between individuals
and teams within an organization. When faced with internal competition,
information and idea sharing ceases and this is particularly destructive
because “nobody in an organization has all off the information to put all the
pieces of the puzzle together”.

A Stream-Lined Organization Is a Creative Organization

This myth is largely the result of Public Relations spin and consultants
attempting to justify layoffs. The exact opposite is true. Amabile’s team
studied a 6,000 employee division of a global firm during the entire 18 month
course of laying off 25% of the workforce. Every single stimulant of creativity
dropped, and was down five months after the layoffs were completed. The
anticipation of the layoffs had a greater negative effect on creativity than the
actual downsizing did. Insecurity and fear of the unknown led employees to
disengage from their work, and stifled the intrinsic motivation that generates
creativity.
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4 Evaluation, Implementation, and Measurement

4.1 Evaluation of Innovative Ideas

All of the ideas and problem solution proposals generated by creativity
techniques are by no means equal in quality or necessarily feasible. The
techniques briefly discussed in this chapter can be used to evaluate and make
decisions about proposed ideas and to examine alternatives in a decision
making process respectively. As a reminder to what was said above, it is the
convergent thinking process which is primarily needed for this kind of task.
Divergent thinking serves the purpose for collecting and developing ideas
from various sources (Rangaswamy; Lilien 1997). Concerning the evaluation
process, collecting ideas is generally the easier part of innovation and idea
management. Turning the lists of hundreds of ideas of varying quality into a
short list of actionable alternatives is the challenge of the evaluation and
selection processes of idea management. This difficulty also tends to be
reflected in the procedure of idea evaluation in business. Up to now the
evaluation process in many companies is rather intuitive and “ad-hoc” (Vahs;
Burmester 2005).

Empirical evidence for this drawback was provided by researchers of the TU
Hamburg-Harburg. They discovered that of the 21 small and medium sized
business leaders surveyed, 16 stated that their company had no method for
evaluating innovation ideas. Five said their companies conducted market
analysis of potential ideas, four conducted traditional cost estimates and two
conducted investment appraisals. Only one respondent said that his or her
company used scoring techniques in evaluating ideas (Verworn et al. 2000).

Far too often, idea evaluations are made by a single manager based on gut
feelings, without using a list of relevant criteria. However, nearly all of the
innovation management best practices companies have a policy of evaluating
new ideas in a committee composed of members from various backgrounds.
The most critical factor in their idea evaluation process is having a set of
clearly defined criteria that new ideas must meet to be accepted (Cooper;
Kleinschmidt 1993). By establishing a framework for the idea evaluation
process, the need for gut feelings is removed, along with (at least some of
the) potential bias of individuals. Clear criteria allow an idea evaluation
committee to examine a suggestion or concept logically, and score it in a
consistent manner.

In the above mentioned study fifteen managers and decision makers said that
market demands were the most important factor in their decision making
process. Twelve used technical feasibility criteria, eleven looked at
development costs and ten analyzed the profit potential. Eight decision
makers used development time in their decision criteria. If the getting new
products to market faster and increasing the profitability (while decreasing the
time to profit) are goals of innovation management, the small and medium
sized business leaders surveyed are not evaluating ideas with the right
criteria. Furthermore it is important to note that the majority of respondents
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had stated earlier that their company did not have a clearly defined idea
evaluation process at all (Verworn et al. 2000).

Criteria for evaluating ideas and decision making are different for each
company, based on the industry, size, resources, competition, markets, risk
tolerance, culture and most importantly the innovation strategy of the
business. If a strategy is well developed, the criteria for idea evaluation should
be apparent. For example, if decreasing the time to market is an important
component of the innovation strategy, the time required to develop an idea
should be a decisive evaluation and decision criterion. What is most important
is that evaluation criteria be used consistently, so that ideas and decision
alternatives can be compared objectively.

To assist in the evaluation of ideas, idea management software systems
generally include decision making and evaluation tools. An overview of
software tools for new product development is provided by Rangaswamy and
Lilien (1997). According to the development stage under consideration (e.g.
idea evaluation), they present the specific software (e.g. “Expert Choice”) and
the theory underlying (Analytical Hierarchy Process by Saaty 1980). One of
the core concepts which is to be found in many (software) evaluation tools is a
decision matrix based on user selected weighted criteria. Evaluators
determine — usually on a scale from one to five — the degrees to which an
alternative fulfills each criterion out of a list of selected criteria. These scores
are in turn to be multiplied with pre-defined criterion weights yielding weighted
ratings for each criterion. Aggregation over each criterion finally produces an
overall score for each idea, which can be used to decide which ideas to act
on. It is the alternative with the highest overall to be the best course of action.

Beside this ,Scoring Method®, there are a number of other, less formal
techniques. Among them is the “PMI Method”, the “SWOT Analysis” or the
“Six Thinking Hats”. The PMI method of evaluating ideas is simple and quick
to use. Each idea or possible solution is examined in three different ways.
First, the Plus Points (P), or positive aspects of the ideas are collected and
written into a column. Then the Minus Points (M) or negative aspects are
recorded. Finally, the Interesting Points (I) are noted. Interesting points are
neither positive nor negative, or require clarification (further research, expert
consultation, etc.). The SWOT method examines potential decisions in a way
similar to the PMI method. SWOT stands for Strengths, Weaknesses,
Opportunities, and Threats. The technique user should examine the problem
or decision, and then record their ideas under the appropriate categories.
Finally the Six Thinking Hats method (De Bono 1985) allows to examine and
to solve a problem from different emotional aspects by using different types of
thinking. Each member of the evaluation group has to examine the problem
from a specific perspective (e.g. take the red hat and analyze the problem
through emotional, intuitive thinking). Each of the six colors stands for a
different kind of thinking. The hats are then exchanged, until each member
has examined the idea from all different perspectives.
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4.2 Further Development of Ideas and Implementation

Ideas for innovation are rarely perfect. Generally, all but the simplest
suggestions require further development before they can be implemented.
Once methods for evaluating ideas have been used, there should generally be
a short list of prioritized projects to invest effort, knowledge and resources
into. This is generally the weakest link in the innovation process.

In a survey of business leaders conducted by Accenture and Chief Executive
Magazine, only one in eight executives felt their company excelled at
implementing innovative ideas. Nearly 60% of survey respondents stated that
their company was limited in its ability to implement innovative ideas by lack of
personnel who could be freed up. About 45% believed their company was
limited in implementing innovative ideas by lack of sufficient skilled people,
and just below 40% agreed that project management skills to execute
implementation were to blame. Just below 30% of executives agreed or
strongly agreed that lack of “knowledge sharing and management systems”,
“ability to develop the necessary new skills”, and “information technology”
were hindering their companies’ ability to implement innovative ideas (Kambil
2002).

The ability to overcome these barriers to implementation is one of the ways
that the most innovative organizations stand out. Effective time and personnel
management are decisive innovation factors. Establishing cross-functional
teams to further develop ideas into innovations is only possible when the team
members are freed from other commitments and daily tasks, such as
mundane paper work, status reports and other job functions that send workers
scattering in a thousand directions daily. To allow personnel the time to work
on innovative projects, responsibilities for their jobs need to be reevaluated,
and some tasks possibly reassigned to others or eliminated.

Innovative companies have found a number of workable solutions to the
problem of freeing up personnel for teams to develop and implement ideas.
These solutions include adapting the corporate structure, such as at W.L.
Gore & Associates, where the cross functional team is the key to the lattice
work structure of the company. Other solutions include adopting a corporate
culture that prioritizes innovation in the work day, such as the 3M “15% rule”,
which encourages employees to spend about 15% of their working time on
innovative projects and research. Among the alternatives available for freeing
up personnel for innovative project development and idea implementation is
outsourcing. By determining tasks that can be contracted out to third parties,
skilled personnel are able to focus on implementing new ideas. This option
should be undertaken with great care, as outsourcing is very commonly
associated with layoffs. Layoffs and especially the expectations of layoffs
have been shown to have major negative impacts on employee morale and
creativity (Amabile et al. 2002).

Implementation difficulties stemming from a lack of adequately skilled
personnel can be dealt with in several ways. Human Resource management
is the key to the issue. Hiring personnel from a wide variety of academic and
experience backgrounds is an option for some organizations. Consultants

C-LAB-TR-2005-3 Page 34 von 58



— C-LAB Report
C~~|Ob

offer an option to organizations lacking specific know-how, as does creating
joint ventures, partnerships and alliances with other organizations, which allow
for cross-functional teams composed of experts from various organizations.
Continued education and training of personnel is another way to reduce the
limitations caused by lack of skills and know-how.

4.3 Measurement of the Innovation Process

Innovation is an abstract concept that is not easily quantified. Nevertheless,
there are researchers, analysts and consultants who have sought to do so.
The methods employed to measure innovation are less than precise.

The most common method of measuring innovation is through the use of
indicators. In this respect researchers usually differentiate input-, byput- and
output-indicators (Grupp 1997).

The spending on research and development is a commonly used indicator to
measure a part of the input, i.e. the resources that were spent. This has major
flaws as a method of measurement. The first being that money spent on R&D
does not always equal successful innovation. Microsoft is the world leader in
R&D spending, with over $6 billion annually. This is roughly equal to Oracle,
Hewlett-Packard, Dell, Apple, and Sun Microsystems combined. Only IBM,
with $5 billion annually is anywhere close. However, the majority of successful
Microsoft products were developed by others and acquired by the firm.
Microsoft's co-chief technology officer, Craig Mundie estimates that 90% of
R&D dollars go toward fixing and improving existing products, with only the
remaining 10% being spent on pure research or new product development.
Some new products that Microsoft has invested fortunes of R&D resources
into have not had many successes. The company spent ten years and much
money on developing the tablet PC, which was a consumer flop, as was the
SPOT watch, a PDA-wristwatch released in 2003 that used old technology
and was dismissed by consumers (Hawn 2004).

Among the most common byput-indicators measuring the output of R&D
activities are patents. The equivalent scientific indicator comprises bibliometric
data. Both patents and scientific publications do generate R&D output, but do
not necessarily lead to successful innovations.? They rather measure some
kind of inventive activity. Unfortunately, using patents as a measure has
numerous flaws. The first, being that many innovations, especially process
innovations, do not use new technologies that are patentable. Moreover,
patents can only be granted for new technological inventions. Dell, the
computer manufacturer has less than half the patents of its rival Apple. Dell’'s
innovations are in its business model, which is not patentable. Amazon,
Google, eBay, and Yahoo are arguably among the most creative and
innovative companies of the Internet era; however, they each have only a
handful of patents. IBM, with over 3,400 patents a year, would be considered

2 Though, it is common to refer to patents as innovation output indicators (Smith 2005).
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the world’s most innovative company by this measure, a judgment that would
be widely criticized outside of IBM (Deutschman 2004a).

Innovation measurements through patents fail to capture the new innovations
that are not patented by the developer. Furthermore, patents are awarded to
either the first to invent or the first to file, depending on the country (Grupp
1997). But the inventor of a process or technology is not necessarily the
innovator. In a recent legal decision, Apple was denied a patent for its iPod
mp3 player, because the technology was patented by Microsoft. Innovation
measurement by patents would wrongly credit Microsoft for Apple’s industry
changing innovation (Morgenstern 2005).

Output indicators do not refer to single R&D activities, but measure the overall
innovation output. One of the most common ways is to measure the share of a
company’s turnover that was realized with new products. Another way is to
measure the technological gap: The market shares are differentiated by the
age of their products. Products launched within the last period are more
valuable than “older” products. This is reflected by gradually assigning weights
to older products and a weight of zero for “brand new” products. Small values
indicate a small technological gap. This type of measurement is derived from
the well-known concept of product life-cycles. However, both indicators are
critical as the definition of novelty in both cases is left up to subjectivity.
Besides this, the definition of novelty is only valid for a specified period (Grupp
1997). The indicators will be misleading if not updated regularly and carefully.

Scorecard methods are the tool of choice for the majority of the innovation
raters, such as business magazines. Fast Company uses an innovation
scorecard to assess businesses against others in a particular industry each
quarter. Their scoring method uses three factors. The first is five year
performance — expenditures on R&D, new products and processes, return on
R&D spending, revenues, percentage of revenues (and profits) from new
products, failed product and process innovations, and missed opportunities.
The second factor is a five-year forecast of the same factors. The final
category is innovation capacity, focusing on corporate structure, innovation
climate, leadership, personnel training, and resources (Prospero 2004). The
consulting firm A.T. Kearney, in partnership with the German business weekly,
Wirtschaftswoche, administers the Best Innovator prize, awarded to European
top innovators annually since 2003. They also use the scorecard method to
compare innovative companies. They base their judgements on five
categories. These are: Innovation strategy, innovation culture, innovation
processes, supporting factors and continuity of the generation and successful
implementation of innovation.

While the aspects of measuring the innovation process stated above are
mainly related to the business level, there are several points worth mentioning
in terms of innovation indicators on an industry or nation-wide level. There has
been a long tradition of refining measurement principles and indicators as
apparent in numerous editions of the “Frascati Manual” and “Oslo Manual”
(OECD 1997, 2002). While the “Frascati Manual” comprises proposed
standard practices and definitions for surveys on research and experimental
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development, the “Oslo Manual” covers proposed guidelines and definitions
for collecting and interpreting technological innovation data. The theoretical
grounding of the “Frascati Manual” goes back to the view of the innovation
process as a linear process. Since it primarily gives an advice how to measure
expenditures for basic research, applied research and development on
different levels (e.g. classification according to sectors, sources of finance,
etc.) the underlying assumption is that R&D expenditures is a necessary input
for innovation activities. However, the “Oslo Manual” takes a more holistic
approach in terms of the innovation process. Much of the theoretical
grounding of the “Oslo Manual” goes back to the works of Kline and
Rosenberg (1986), who state that

— innovation is a learning process involving multiple inputs,
— innovation does not depend on the invention process, and
— innovation does not follow a linear process, but allows for feedbacks.

Recently, two approaches have come to the fore which incorporate the
innovation process itself and explore aspects of the sources of innovative
ideas, external inputs and users of innovation (Smith 2005).

One approach is called the “object approach”, because it focuses on important
technological innovations. The most common example for a survey that is in
line with this approach is the SPRU (Science Policy Research Unit at the
University of Sussex) database, which identifies major technological
innovations in the British industry from 1945 through 1983. One of the most
important results using the SPRU database was to show that innovation
activities of firms vary according to the type of industry they belong to. Pauvitt
(1984) classified firms into “science based”, “scale intensive”, “specialized
suppliers” and “supplier dominated” and showed that these groups differ in
regard to firm size, sources of technology, types of users and means of
appropriation.

The other approach, the “subject approach” focuses on the innovating agent,
l.e. on innovation activities at firm-level, asking about the innovation inputs
(R&D and Non-R&D) and outputs of the firm. This approach is reflected in the
Community Innovation Survey (CIS) conducted by the European Commission.
The third survey in 2002 covered approximately 140.000 European firms and
collected data at a highly disaggregated level, asking for example for

— sources of information relevant to innovation,

— expenditures on activities related to the innovation of new products (i.e.
R&D; training, market exploration, equipment acquisition, etc.), and

— forms of technological collaborations.

Speaking of technological collaboration and new products already hints that
the “subject approach” primarily comprises technologically changed products
and not processes. This is in line with the concept of the “Oslo Manual”.
Besides this, in following the “Oslo Manual” with respect to the concepts of
change, novelty and commensurability a high degree of consistency among
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the survey methods can be achieved (Smith 2005). Consistent methods are
vital in the field of measurement, especially when it comes to compare the
development of technologies and processes. This is said to be the dilemma of
measurement and at the same time the reason why the field of innovation
measurement has not expanded to aspects like service innovation yet. To find
consistent methods and instruments in the field of measuring service
innovations will thus be one of the greatest tasks to perform (Hipp; Grupp
2005).

One of the newer analysis concepts being used in the field of innovation
management research is ROI: Return on Innovation. In the 2005 study, “Was
macht Innovationen erfolgreich?” Accenture determined that the return on
innovation, the ratio of capital investments in product and process innovation
to profits from the sales of new goods and services was variable by industry
for successful innovators. In the chemical and raw materials industry, the ROI
was the highest, at 169%, while the electronics industry had the lowest return
on innovation, with negative 5% (Accenture 2005). But it is arguable whether
the return on innovation measurement is a workable tool for measuring
innovation. There are studies that found almost no correlation between
increased R&D spending and improvement in profitability (Kandybin; Kihn
2003).
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5 Innovation Management: Best Practices
Organizations

In studies of innovation and innovation management, there are organizations
that are frequently cited when it comes to innovation. The companies
represented in this section are notable for their strategies, structures,
management tools, and corporate cultures.

5.1 3M

The 3M company describes itself as a “diversified technology company with a
worldwide presence in the following markets: consumer and office; display
and graphics; electro and communications; health care; industrial; safety,
security and protection services; and transportation”. The company had
worldwide sales in 2004 of over $20 billion. 40% of sales are of products less
than four years old. 10% are from products that have been on the market less
than twelve months. 3M employs over 67,000 workers in more than 60
countries. Twenty-nine manufacturing companies and 35 research facilities
are operated outside of the company’s home country, the United States. In
2004, 3M was awarded 585 U.S. patents.

The company was founded in 1902 by five businessmen in Two Harbors,
Minnesota, USA, as the Minnesota Mining and Manufacturing Co. The intent
of the founders, to mine the mineral corundum, which was used for industrial
grinding wheels, failed when the minerals produced from their mine proved to
be of low quality. The company closed down the mine and moved to
manufacturing sand paper and industrial abrasives from purchased materials.

The companies experience in manufacturing sandpaper eventually led to the
development of adhesives, the first major product being masking tape for
painters in the auto industry. Other technologies developed by the company
include reflective materials, non-woven materials, magnetic tapes for data
storage, stain-resistant fabric treatments, Post-it® notes, and the overhead
transparency projector. The company has an innovation strategy of
developing a core technology and then developing products based on the
technology in many different industries.

The company has a practice they call “fuzzy front-end innovation.”
Researchers are given a very broad area to work in, and told to “have at it".
Bill Coyne, a retired senior vice-president of Research and Development said
of fuzzy front-end innovation, “the most important innovations respond to an
unarticulated need — not as a response to an identified customer need”. This
practice, in addition to what the company calls “patient money”, has led to
many important developments and products. “Patient money” is the company
name for the practice of funding research and development with an eye on
long term technology gains, rather than short term profits. The development of
a technology or product that shows promise will be funded and supported for
years if necessary, before it is expected to yield profitable results. Many of
3M’s important innovations, such as the early developments in reflective
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materials, took years or even decades before being successfully brought to
market.

An example of “fuzzy front-end innovation” is the development of non-woven
materials technology. In 1938, a young chemist, Al Boeses, heard his boss
mention a requirement for electrical tape, which required an inexpensive, non-
corrosive backing material that was fibrous but not woven. Boeses spent a
summer researching fibers production, and the rest of the year conducting
experiments on his own. When he developed a way of binding fibers together
without weaving, the company began working to develop products out of the
new technology. The first product using non-woven materials technology was
decorative ribbon for packages. The product was only modestly successful,
due to dull appearance and low breaking strength. The management gave
Boeses three years to improve the product and technology. The success of
the improved ribbon created a brand new market, decorative gift wrapping
products, and lead to numerous other products.

Following technology where it leads has proven highly successful. Non-woven
Halloween masks lead to surgical masks, which lead to industrial respirators
and furnace filters. Combining non-woven technology with abrasives
technologies led to products including Scotch-Brite scrubbing and floor buffer
pads. Combining non-woven materials with adhesives led to the development
of products like non-woven surgical tape. Today non-woven materials
represent 10% of 3M’s business, or about $1 billion in sales across twenty
divisions.

Apart from the “patient money* 3M has a practice, in place since the 1940s, of
allowing researchers to spend about 15% of their working time on research
and projects of their own interest. Many of the company’s important
technologies and products, including Post-it® notes, have come from this
practice. Columnist Dale Dauton wrote “The beauty of 3M’s 15% rule is that
it's not a rule at all; it's permission. Most big businesses are run like grade
schools. 3M is college”.

The 3M Company spent $1.44 billion on research and development in 2002.
This equals nearly 14% of the company’s sales. In addition to funding R&D
through traditional budgeting, 3M has internal grants, known as “Genesis
Grants” to provide employees with ideas the funding and resources needed to
develop their projects.

3M is also very successful when it comes to Lead-User innovations (see
chapter 2.5.4). A recent project conducted at 3M compared Lead-User
innovations with conventional methods of innovation in terms of their market
share, expected turnover and degree of newness of innovation. It was shown
that all these aspects were significantly higher in to Lead-User innovations.

The practice of conducting internal “technology audits” has been in place
since 1960. Teams of ten to fifteen technical and business managers visit
each of the major research labs and appraise the projects being developed.
They analyze each projects strengths, weaknesses and probability of
success, both technical and commercial. The audit team then makes non-
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binding recommendations to management. In addition to providing
management with recommendations on which projects are in need of further
funding, technology audits keep management informed of developments and
inspire project groups that receive less than desirable ratings to work harder
and push the limits of their developments, or aid in the decision to cut a
project gone astray.

In addition to technology audits, the 3M legal department conducts regular
Intellectual Property (IP) audits. During the 1990s, 3M received 4,853 U.S.
patents, and in 1995, ranked 14™ among international companies for patents
received worldwide. IP audits are performed any time a new product or
technology is developed that has market potential. Firm lawyers ensure that
all of the patents and trademark protections are in place, worldwide, and
search for gaps in patent coverage before competitors can exploit them.
These audits also help find gaps in the market, where no products or
competitors exist.

When firm lawyers analyzed over 1,700 patents for fasteners — from clips and
buttons to Velcro type hook and loop combinations, they found gaps in the
market. From this analysis, it was determined that no type of high-temperature
hook and loop fastener existed on the market. 3M quickly developed and
patented such a fastener. The same analysis pointed out that 3M
manufactured a unique type of fastener for disposable diapers, which lacked
any type of patent protection. The gap was quickly closed. In addition to
performing regular intellectual property audits, the firm’'s legal department
closely monitors competitors around the world, and aggressively defends the
3M’s intellectual property rights. Intellectual property rights are emphasized
throughout the company, and training is available to employees throughout
the organization.

The company’s innovation culture includes several non-typical practices.
Since the early days of the company, flexible work schedules and allowing
individual eccentricities have been company policy. There are two separate
career paths at 3M; a managerial track and a technical track. Each path has
equal opportunities for advancement, prestige and compensation. 3M has a
leadership development program in place that was recognized by the Human
Resource Planning Society as being the best among 350 top US companies.
The program includes having employees take on the roles of mentoring,
sponsorship and champions. Much of the mentoring occurs informally,
requiring personal contact and rapport.

Today’s management of 3M follows the principles laid out by William L.
McKnight, an early employee of the company who became company
president in 1929, and served as chairman of the board from 1949 to 1966.
He believed in creating a culture of trust that encouraged employee initiative
and innovation. McKnight's principles were laid out in 1948 as follows:

"As our business grows, it becomes increasingly necessary to delegate
responsibility and to encourage men and women to exercise their initiative.
This requires considerable tolerance. Those men and women, to whom we
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delegate authority and responsibility, if they are good people, are going to
want to do their jobs in their own way.”

"Mistakes will be made. But if a person is essentially right, the mistakes he or
she makes are not as serious in the long run as the mistakes management
will make if it undertakes to tell those in authority exactly how they must do
their jobs.”

"Management that is destructively critical when mistakes are made Kills
initiative. And it's essential that we have many people with initiative if we are
to continue to grow."

Employees are encouraged to voice their ideas and ideas are given equal
value, without regard to position or title. There is a high level of trust placed in
the individual employee, allowing decisions to be made at low levels, so long
as they are made within the ethical framework that is universal for all
employees in each of the 60 countries where 3M operates.

To facilitate better communication within the organization and promote the
sharing of ideas and developments, 3M has regular exhibitions of
technologies and products. The company also holds technology fairs for
students and community members. The company also showcases new
technologies in the company magazine. ldea management systems have
been in place for much of the company’s history.

“At 3M, we are a bunch of ideas. We never throw an idea away, because you
never know when someone else may need it” said Art Frey, inventor of the
Post-it® note. One of the best known 3M products, Post-it® notes, were
developed from an adhesive that was regarded as a failure. The unique glue
had been in the company for five years, before Frey came up with the idea to
make removable self-adhesive note pads.

Close relationships with customers is another best practice of 3M. Since the
early days of the company, 3M has involved end-users and customers in
product development. McKnight called the philosophy “looking beyond the
smokestacks”. The practice began in the company’s first decade, when
traveling salesmen were urged to push beyond the front office and the
purchasing agent, and speak directly to the workers in auto body shops, who
were the main users of sand paper, 3M’s main product at the time. Working
with the auto mechanics opened the door to the development of masking
tape.

When Art Frey's Post-it® notes were developed, test batches were sent
directly to the head executive assistants of major corporations and the
feedback was used to perfect the product and develop a marketing strategy.
When 3M entered the medical products market in the 1960s, researchers
were sent to observe surgeons performing operations. Partnerships with
hospitals resulted in the development of products including medical tape,
butterfly wound closure strips and surgical shields, in addition to the
pharmaceuticals division of the company.

Source: 3M 2002; Lilien et al.2002, Studt 2003.
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5.2 Clariant GmbH

Clariant GmbH is a leading manufacturer of specialty chemicals. Established
in 1995 as a spin-off of Sandoz Chemical, the group is now represented on
five continents by over 100 group companies. Worldwide, Clariant employs
over 27,000 people. The company’s sales total over CHF 5 billion (Swiss
Francs) annually. In 2004, the consulting firm A.T. Kearney named the
Pigments & Additives and Life Science & Electronic Chemicals divisions of
Clariant as having the “Best Supporting Factors” for innovation in its “Best
Innovator” competition.

In 2004, Clariant spent CHF 274 million on research and development. This is
equal to 3.2% of annual sales. The amount spent on R&D is significantly
higher than the industry average. The company regularly sets aside between
ten and 20% of the annual R&D budget for high risk projects. The number of
patents that Clariant receives annually is much higher than industry averages.
Approximately 20% of sales come from new products, a number extremely
high in the chemical industry. The current innovation strategy is for Clariant to
expand into new markets for its existing products, develop new formulations,
applications and processes for existing markets, and develop new markets for
the new formulations, applications and processes.

Clariant is composed of five divisions: textile, leather and paper chemicals;
pigments & additives; functional chemicals; life science chemicals; and master
batches. Research and development are decentralized, and carried out within
the different businesses, which prioritize projects based on local market
requirements and chances of success (Fig. 5). A high degree of
entrepreneurship is encouraged by the company management, and is found
throughout all levels of the organization
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Figure 5: Network of interdivisional technology teams (Source: Clariant 2005)
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The company is notable for its high use of cross-functional teams, made up of
experts with varied backgrounds from many fields. These “excellence teams”
are tasked with developing new processes and applications for chemicals, in
addition to developing new products and services.

Interdivisional networks are responsible for the efficient development of
technologies. Competence centers, in fields such as micro reaction
technology, use cross-functional teams to perform research and development
across divisional barriers in the company. Through the use of efficient inter-
divisional knowledge sharing, new developments are turned into new
products, applications and processes across multiple divisions. The cross
functional teams are given great degrees of freedom to perform their work.
Additionally, researchers at Clariant are allowed to use as much as 20% of
their work time on projects and research of their own interest.

Sources: A.T. Kearney 2005a; A.T. Kearney 2005b; Clariant 2005.

5.3 CoreMedia

Innovation management best practices are not limited to large companies.
CoreMedia is a medium-sized provider of software licensing, consulting and
services, based in Hamburg, Germany, with further offices in London and
Oslo. The firm has about 120 employees, and annual sales exceeding €10
million.

In the realm of consulting and services, CoreMedia has developed an
extensive network of software providers, systems vendors and business
consultants. The company is the developer and provider of Smart Content
Technology modular content management standard software for rapidly
growing portals and enterprises. The other major product offered is software
for digital rights management. All product sales include personalized service
to tailor the software to fit customer needs and systems. This innovative
business model gives CoreMedia a value-adding role in content and business
processes in media, industry, service and administration.

The company services over 150 customers in twenty countries. Customers
include: the Deutsche-Presse Agentur (dpa), O2, Vodafone, Wincor Nixdorf,
SEAT, Deutsche Bahn, and the Deutscher Bundesrat. Over 1,000 software
licenses have been sold since the firm was founded in 1997. The main
investor in the company is Deutsche Telecom.

CoreMedia has received numerous awards for innovation, management,
leadership, strategy, service, and technology. The company was named “Best
Innovator” in June 2004 by the German business magazine Wirtschaftswoche,
and was named to the Red Herring 100 Europe in 2005. The annual award
distinguishes the top 100 technology firms in Europe and Israel. In 2003, the
company was named one of the 50 top workplaces in Germany. 94% of
surveyed employees reported that they were satisfied or extremely satisfied
with their employer.
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The stated innovation strategy of the firm is to bring ideas quickly and
effectively to market as high quality, innovative products. The company culture
of CoreMedia is highly supportive of innovation. Employees are encouraged to
be creative and a high value is placed on the development of new ideas. All
ideas that are submitted by employees are evaluated using concrete decision
criteria in a clearly laid out process. Additionally, there are two career tracks
available to employees. The management track and the expert track. The
expert track allows talented developers to continue working with the actual
development of products and software rather than supervising others and
offers the same opportunities for advancement and equal pay and prestige
like the management track.

Close relationships with research institutes, universities, customers and
partners play a major role in CoreMedia’s success. Partners are classified
under three categories: implementation partners, technology partners, and
ASP and hosting partners. The partners include large companies, such as
Oracle, Siemens Business Services, Hewlett-Packard, IBM Business
Consulting Services, and smaller specialty companies. To better manage
relationships with its partners, CoreMedia has a partner certification process
and uses a web portal called Partnerweb to promote information and
technology sharing.

Sources: A.T. Kearney 2005a; CoreMedia2005.

5.4 Nokia

The Nokia Corporation is an example of how innovation management makes
a company successful. The company is responsible for much of Finland’s
economic success during the past two decades. However, the Nokia
Corporation was not always a telecommunications powerhouse.

The company origins date back to 1865, when the company was established
in South-West Finland to harvest timber and produce wood products. The
company expanded into various other industries, including metal cables,
paper, rubber, and electricity. Nokia’s most successful product in the early
1960s was rubber boots, which were offered in a rainbow of colors. By the
early 1980s, the company found itself facing intense pressure on all sides
from competitors in its traditional industries.

Nokia’'s saving grace came when the director of research made the decision
to allow the large numbers of developers and engineers already in the
company to pursue their own ideas during company time. The company also
began encouraging and supporting researchers to work on dissertations and
improve their technical backgrounds. The researchers, developers and
engineers embraced the freedom and Nokia embraced their ideas. Within a
short time of setting the policy in place, researchers and engineers at Nokia
developed the product ideas, patents, business models and promotions that
became the basis for Nokia’s entry into and eventual success in the mobile
phone and telecommunications industry.
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Nokia currently employs over 55,000 people around the world. 42% work in
Finland and the remainders are spread across Asia, North and South America
and Europe. In 2003, net sales for the Nokia Group were over €29 billion, with
a gross profit margin of 41.5%. Research and development expenditures were
€3.76 billion, or 12.76% of net sales (30.77% of gross profits). Of the 51,359
employees of the company in 2003, 19,800 worked in research and
development, representing 39% of the company’s workforce.

The high amount spent on (and high percentage of profits reinvested into)
R&D is not the only reason Nokia continues to be an innovator. The corporate
hierarchy, despite the huge mass of the concern, is intentionally kept as flat as
possible. The company stresses personal growth and values, as well as
teamwork skills when hiring and promoting employees. The work team is the
basis for Nokia's structure. The corporate culture is very tolerant and
encourages entrepreneurship and risk taking. Mistakes are tolerated, so long
as they are recognized and acknowledged early and used as learning
experiences.

Nokia was among the first Finnish company to aggressively recruit foreigners.
The company strongly believes in the benefits of a diverse multi-cultural
workforce. In addition, the firm names collaboration as a critical component of
its growth strategy. Partnerships with other companies have led Nokia into
many new directions and fields. Nokia has successfully established numerous
joint ventures in Finland, China, the United Kingdom, and Malaysia. The
company is also active in numerous organizations and groups to create,
recommend and promote standards for the IT and telecommunications
industries. Customer involvement plays a key role in product development,
where Finland is regarded as the world test-bed for mobile technologies and
in the services field.

Nokia maintains that the keys to maintaining the company’s innovative edge
are speed and flexibility in decision making. A high degree of trust is placed in
employees. The company tries to push decision making as close to the
“frontline” as possible, allowing decisions to be made by those most
knowledgeable of the situation. Nokia describes itself as “believing in equal
opportunity and openness towards people and new ideas”. Additionally, the
company strongly encourages the practice of job rotation, even at very senior
levels.

Sources: Hadenius 2004, IG Metall 2003, Nokia 2004; Nokia 2005a, Nokia
2005b.

5.5 Siemens Medical Solutions

Siemens Medical Solutions is one of the largest providers of medical devices
and technologies in the world and a leading innovator in the field. Siemens is
renowned for its innovative products, services and solution systems. These
range from imaging systems for diagnosis and therapy equipment for
treatment, to IT solutions which increase efficiency and optimize workflow in
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hospitals, clinics and doctors' offices. Worldwide, Siemens Medical’'s annual
sales were €7.1 billion in 2004.

The company traces its origins back to 1877, when Erwin Moritz Reiniger
founded a workshop in Erlangen, Germany, to produce electro-medical
devices. Siemens AG became the major shareholder in the company in 1925,
and in 2002 the firm name was altered to its present designation. Throughout
its history, Siemens Medical has been a major innovator. Innovations include:
the first industrial manufacture of x-ray tubes in 1896, the first electrical
hearing aid in 1913, manufacturing the first implantable cardiac pacemaker in
1958, the first ultra-sound device with real time display in 1966, installing the
first Magnetic Resonance Imaging (MRI) system in North America in 1982,
and several firsts in the development of networking and IT solutions for
medical institutions.

Currently, the firm produces medical equipment in various branches, including
nuclear medicine, patient monitoring, anesthesia, and medical imaging. Other
offerings include advanced IT systems for clinical management, patient data
management, and a wide variety of fields. Siemens Medical also offers
consulting services in the areas of strategic consulting, financial-administrative
consulting, IT consulting, and clinical consulting. In addition, the company now
offers what they call UPTIME services. This is a sub-unit of Siemens Medical
with 5,200 employees in 128 countries, offering technical servicing of medical
systems.

Innovation strategy is treated as a part of the overall business strategy. The
Siemens web site calls the excellence strategy "P2 - People, Processes and
Products”. It is described in the statement, “We bring together innovations and
process optimization to help our customers provide higher-quality, patient-
centered healthcare services more efficiently and at lower cost”. Siemens
Medical has a clearly defined project management process and uses
innovative financial models. Currently two-thirds of products are less than
three years old.

The corporate culture allows for a degree of personal responsibility for
employees in a challenging work environment and rewards creativity and
initiative. Cross-functional teams are frequently used to develop new solutions
and products. Team members come from a wide variety of technical,
administrative and medical backgrounds and are able to bring different
perspectives to the development teams. Researchers are given a high degree
of latitude to pursue research and perform experiments of their own interest.
Additionally, the company is accommodating to individual work habits and
allows researchers round-the-clock access to lab facilities to perform their own
projects and research.

One of the deciding factors for successful innovation at Siemens Medical
Solutions is the close relationship of innovation management with patent
management. Researchers have a clearly defined process to follow, without
any major internal hurdles, to submit their ideas and inventions to an internal
patent review committee. This committee uses clearly defined criteria to
decide if the idea is worthy of applying for patent protection. If a patent is

C-LAB-TR-2005-3 Page 47 von 58



— C-LAB Report
C~~|Ob

accepted and used by the company, the researchers receive a portion of the
profit from sales and license rights. Siemens Medical Solutions currently
averages about one patent per day.

Siemens Medical maintains close relationships with its customers and closely
involves healthcare administrators, doctors, nurses, and especially patients in
the development process. The company publishes a customer magazine in
English and German to keep clinics and doctors informed on the latest
advancements. In addition, Siemens Medical hosts workshops, symposiums,
fellowships, and provides advanced training for customers worldwide. The
close relationships these actions build provide a source of new ideas and
continuous feedback for the improvement of products and services and the
development of new innovations.

Sources: A.T. Kearney 2005a; Braun 2002; Siemens AG 2005a; Siemens AG
2005b.

5.6 W.L. Gore & Associates

W.L. Gore & Associates is a privately owned company, based in Newark,
Delaware in the United States. It was founded by Wilbert L. Gore, a former
chemist for DuPont, in 1958, to pursue new ways to use polytetra
fluoroethylene (PTFE), better known as Teflon, which DuPont was not
pursuing. The company’s first products were improved plastic coatings for
electrical wires and cables. In 1969, Gore developed a new way to stretch the
polymer, resulting in expanded PTFE or ePTFE, which the company
trademarked as GoreTex™. While the waterproof but breathable fabric is still
the company’s best selling product, the experience with polymers led to the
development of hundreds of products across a diverse range of fields. Nearly
every product the company has brought to market has been profitable. Tent
fabric, vascular grafts for heart surgery, dental floss, guitar strings, gaskets for
the aerospace industry, filters for vacuum cleaners and clean room suits are
just a few examples of Gore’s offerings.

There are currently over 6,000 associates employed by Gore in 45 countries.
The company had sales in 2004 of $1.35 billion. In 2005, Fortune magazine
listed Gore as on its annual “Top 100 Companies to Work for” for the eighth
consecutive year. Gore ranked number 2 overall, and was the top medium
sized company. The company has earned similar distinctions in the UK,
Germany and lItaly.

The culture of W.L. Gore & Associates is unique. The company founder, W.L.
Gore, had an intense dislike of hierarchies, and so sought to eliminate them in
his own company. There are few ranks or titles. The company has a lattice
structure, with a CEO and designated leaders for each of the four major
divisions and certain companywide support functions. There are, however, no
codified ranks or positions, or set career paths in the company. The terms
“employee” and “manager” are not used. Everyone working for the company
has the title of “associate,” and there is no boss. New associates are advised
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by “sponsors”. Gore also championed one-to-one communication. Memos and
e-mail are discouraged. Any associate at Gore can, and is encouraged to,
speak directly to anyone in the organization.

Gore is organized like small task forces with small, cross functional teams.
Associates are hired for general work areas, and under the guidance of
sponsors, they commit themselves to projects based on their skills, knowledge
and experience as their understanding of opportunities and the team
objectives grows. Eventually associates develop a niche in the organization.

Research and development technologists and salespeople work in the same
buildings and are encouraged to share ideas and work together.
Manufacturing facilities are limited to 150-200 associates, in order to maintain
a small team atmosphere and allow associates to get to know each other and
share ideas. The associates at Gore are encouraged to make everyday
decisions independently, as long as they abide by the company founder’s
principle of “not drilling below the waterline” (deciding if the decision may
materially affect others or the company). Major decisions, such as hiring,
budgeting, and strategy are made by committees of experienced associates,
whose membership frequently changes.

An essential element of Gore’s culture is the high degree of investment that
associates have in the company. The company is run like a startup. After one
year at the company, employees receive the equivalent of 15% of their salary
in stock in the private company, which can be cashed out when they leave or
retire, after they are fully vested. The stock value is determined by
independent auditors, and depends on continued growth and new products to
appreciate. In addition, teams determine compensation by voting, based on
the contributions of each member, similar to law firms.

One of the ways that employees grow the company is through pursuing ideas
of their own interest, and starting projects independently. Research
Associates are encouraged to spend about 10% of their workday pursuing
ideas and projects of their own interest in what the company calls “dabble
time”. Any associate can start a new project group, but to do so, they must
practice what the company calls “natural leadership” or “leading by leading”.
The associate must convince other associates of their idea’s potential, and
persuade them to use their time and knowledge on the project. With the open
communication and organization structure, the resulting project groups can
draw on expertise and experience from many different areas of the
organization.

It is also important to note that the culture of Gore tolerates, and actually
celebrates failure. When an unsuccessful project is canceled, the team
celebrates with champagne or beer, just like they’d do if it was a success. By
tolerating failure, the culture of Gore encourages risk taking and motivates
associates to try new ideas.

Elixer Guitar strings were developed by Dave Myers, an engineer working at
one of Gore’s medical product plants to invent new types of heart implants. In
his free time he was an avid mountain biker, and used his “dabble time” to
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develop a brake cable coated with PTFE that would be smoother and more
durable. This development led to improved cables for large puppets (such as
at Disney World). In 1993, he was using guitar strings as a substitute for thin
cables during his experiments, when he came up with the idea for guitar
strings with a plastic coating, which would prevent finger oils from
deteriorating the sound quality of the strings and leading to premature
breakage. To develop his idea, he recruited another engineer, who was an
amateur musician. After two years of experimenting without success, they
were joined by John Spencer, who had previous experience working on the
Glide dental floss project (shred resistant Teflon coated dental floss that is
number two on the North American market). He used spare time from his
main commitment (developing inventory management systems for hospitals)
to work on the guitar strings. Eventually the trio recruited six others, and the
group worked independently, without supervision, for three years to develop a
marketable product. Only when they needed support to enter the market did
the team inform the larger organization. The marketing strategy used for Elixer
was also innovative. To get around the objections of music store owners who
objected to the price of the strings ($15 a set, three to five times higher than
average), Gore took a financial risk by sending 20,000 free samples to
subscribers of guitar magazines. These users began requesting the strings
from their local shops. Elixer Guitar strings, developed by Gore, a company
with no previous experience in the music industry, have the largest market
share (35%) of the acoustic guitar string market.

Many of Gore’s other innovations come as a result of working closely with
customers, and especially potential customers, to understand their needs.
Gore is successful at innovation because of its strategy. The company uses
its core competences — expanded PTEF and polymers — and is continually
finding new uses and ways to adapt the substance and technology to fit the
needs of potential customers. Another part of Gore’s strategy is to only pursue
innovations that are new. The company does not field “me too” products.

Sources: Deutschman 2004a; Deutschman 2004b; Harrington 2003; Harrison
2002; Secretan 2005; Gore 2005.
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6 Conclusions

Innovation is being continually looked to as a means for businesses to stay
successful and increasingly, to simply survive in competitive market driven
economies. The terms innovation, innovation management and creativity are
being used throughout business and politics.

The companies that are able to build and manage their innovation potential
are the most likely to succeed and profit in the ever faster moving economy of
the future. To do so, they must develop a solid innovation strategy, create an
innovation culture and develop and implement the best ideas captured
through idea management processes. All of this must be supported by solid
leadership at all levels and support functions.

There is a great deal of research and information available that was not able
to be included in this report. However, there are still topics which demand
further study. One of the most promising fields of research seems to be the
process of idea evaluation and selection. This stage in the development
process is said to be critical in terms of an efficient and effective innovation
management, both for product and service innovations. Concerning product
innovations, a number of methodologies like AHP or NewProd have proven to
be helpful in screening ideas for new products (Calantone et al. 1999).
However, as the development of new services and new products differ, efforts
to screen and evaluate new service ideas in a systematic way have been
rather scarce (Kelly; Storey 2000). Finally, the authors would like to suggest a
second promising aspect of research, which is closely linked to the process of
idea generation and idea evaluation. It is the role that customers play in the
service innovation process, especially in a business-to-business context.
Questions of how this relationship differs from conventional business-to-
consumer industries and to what extent customers should be integrated in the
service development process are aspects worthy to address in further
research.
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