1 The Role of Innovation

‘innovation - n., introducing something new.’
(Oxford English Dictionary)

Introduction

Innovation, innovation . . . innovation. There have been countless management
books and articles published in recent years on the need for companies to
become more innovative. It is also widely recognized that, without innovation,
companies will quickly lose their competitive edge. Peter Drucker has stated that
although the importance of innovation is clear, how to achieve it remains a
largely unanswered question.! In practice, recognizing the need to become more
innovative and achieving it are two vastly different things, as many managers
have realized. Increasing the capacity of an organization to be innovative —
whether it is in the manufacturing or the service sector — is a real challenge.
Consequently this book concentrates on presenting leading-edge techniques
and examples of how to meet the challenge of developing and implementing an
innovation strategy.

This book was written to meet the needs of MBA students following courses
on the strategic management of innovation, or conducting in-company projects
related to innovation management. The content of the book will also be very
relevant to managers in either the service or manufacturing sectors. Specifically,
it addresses how to develop and successfully implement an innovation strategy.
It provides both MBA students and managers with selected tools and techniques
and examples of managing innovation, which are based on the findings of the
latest management research. The choice of which tools and techniques to
present was based not only on an extensive review of the literature but also on
the authors’ own experience in industry, teaching and research. In making these
choices we have focused on the approaches that really can improve the process
of innovation management.

Managing innovation is complex and so there are no ‘quick fixes’. The chal-
lenges with managing innovation are also compounded by the fact that many
ideas that are effective in one organization cannot be easily transferred;
managers must adapt them to the situation their company faces. This book
describes the results of management research and it does not try to oversimplify
the issues. Where the results of research are ambiguous, or solutions to innova-
tion problems are difficult to manage, these are clearly identified.

Companies aiming to increase their innovation levels need to improve the
management of a number of areas, including the generation of ideas and their
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quick implementation. In this sense, innovation management is like competing
in an event like the Olympic pentathlon; excellent performance in one disci-
pline alone will not guarantee a gold medal. Too many companies have focused
on just one area of innovation management — for example on improving new
product development — when there are other aspects that are equally important.
Leading companies take a broad view of innovation management, considering a
range of issues from idea generation, to implementation, to business culture. We
have categorized the main issues into five different areas, which we will refer to
as the Innovation Pentathlon Framework. This framework, which is presented in
this chapter, forms the structure of the book.

This chapter introduces the role and characteristics of innovation, and the
‘art’ of managing innovation. It covers issues that are equally important to
companies in both the service and manufacturing sectors, including:

The drivers of the need for innovation.

Characteristics of innovation.

An overview of the management research on innovation.

The Innovation Pentathlon Framework.

The structure of this book.

A detailed case study on NTT-DoCoMo, a Japanese company in the service
sector, which shows how a broad approach to innovation can lead to
successful market segmentation.

v v Vv Vv Vv Vv

Innovation Drivers

Four main factors drive market change and, in combination, create the need for
innovation. Figure 1.1 shows these to be: technological advances, changing
customers, intensified competition and the changing business environment.

Technological Advances

The rate at which knowledge is being created has accelerated and there are
numerous examples of where new technologies are having a major influence on
markets. For instance, logistics will be revolutionized by RFID technology — radio
frequency identification labels — which automatically transmit information
about the nature and location of articles. New technologies can also create new
industries and both biotechnology and multi-media have created significant
employment over the last decade.> Companies need to constantly monitor new
technology, as it may influence or potentially transform their markets. Existing
technologies must also be considered, as today these are being more widely
applied. For instance, sophisticated electronics are now an important aspect of
car design. With such a vast array of technological developments taking place,
even multinational companies that used to conduct all their own basic research
are finding that they cannot keep abreast of developments, using internal
resources alone. This means organizations need to become good at tracking the
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Drivers of the need for innovation
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Source:  Modified from Sheth and Ram (1987).2

progress of a wide range of technologies. This includes monitoring both the
performance of the technologies they currently use and those which may replace
existing technologies.

Technology is equally important for service companies and R&D is increas-
ingly having a major impact on how service companies do business. For exam-
ple, banks are developing technologies that will allow them to have customized
services for specific customer segments. Fedex, the leading courier services
company, has long recognized the importance of investing in technology and
was at the leading edge of the development of hand-held bar-coding devices,
which enabled them to provide the first parcel tracking capability. Bank of
America and some other service organizations have created innovation depart-
ments to monitor new technology and test it with actual customers (see box
case: ‘Metro’s Future Store’).

Box case 1.1 Metro AG’s ‘Future Store’ — prototyping a supermarket

Technology can help companies in the service sector make it much easier for
their customers to receive a service and reduce costs. Take the retail trade,
where RFID ‘smart-tag’ technology is poised to make a big impact. Chip
manufacturer Intel and supply-chain software giant SAP have joined forces
with the world’s fifth largest retailer, the German company Metro AG, to
create a fully running prototype of the supermarket of the future, in the small
town of Rheinberg, Germany.*
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Changing Customers and Needs

The second driver of innovation is the changing characteristics and require-
ments of customers. The demographics for the next 50 years show that many
markets will evolve. For instance the aging population in many countries will
have different requirements, and the size and nature of many consumer markets
will change. In contrast, other markets (for example Southeast Asia) are largely
made up of young consumers with different aspirations. The earnings in many
newly industrialized countries will soar (as short-term economic difficulties are
weathered) and demand for particular products and services will consequently
develop. The Whirlpool Corporation has recently launched the ‘Ideale’, the
world’s cheapest automatic washing machine, which retails at around $150 in
countries such as Brazil and China.®

Changing customers also means that traditional market segments are disap-
pearing or fragmenting and companies will need to adjust their product ranges
accordingly - for example, car manufacturers now target over 15 key segments
in the USA, as opposed to only five in the late 1960s. Contrast this to the type
of market faced by Henry Ford! At the same time, there are additional pressures
such as customer demand for more environmentally acceptable products and
services. As basic needs are met, there is an additional challenge to innovation —
determining customers’ hidden needs.
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Intensified Competition

The third driver shown in Figure 1.1 is the evolving nature and sources of
competition. Logistics costs have plummeted and, consequently, ‘safe, home
markets’ are being threatened by foreign competition. Companies may also face
competition from sources normally outside their industries. An example of this
is the bicycle industry in Japan where a new entrant, Nippon Bicycle, has taken
a significant share of the market by offering made-to-order, highly customized
mountain bikes with a fast delivery time. Interestingly, Nippon is owned by the
consumer electronics company Panasonic, which has made use of its expertise
in logistics to become successful in a new market.

Changing Business Environments

Finally, business environments are changing. Worldwide, markets are becoming
more open as the market economy is embraced by most governments and
through the efforts to reduce tariffs by trade groupings such as the European
Union and North American Free Trade Association. Additionally, the regulations
affecting specific markets are being relaxed in many Western countries (for exam-
ple, the deregulation of transport, post and telecommunications). An example of
changing regulations that could drastically change one market is the US Food and
Drug Administration’s (FDA) planned faster approval of generic drugs.

In the last decade, an additional factor in the business environment has
emerged which also influences the need for innovation. Management has largely
focused on cost-cutting through a reduction of the resources required for key
business processes. Many companies have redesigned their business processes and
significant efficiency gains have been achieved. A continued focus on efficiency
gains will only bring diminishing returns and cost-reduction myopia needs to be
replaced by a focus on increasing revenues and profits. For many companies the
most promising approach is to develop more new products and services.

A clear symptom of the amount of market change is the short product life-
cycles and high levels of new product failures reported in many markets.
Therefore, companies in both service and manufacturing are becoming more
dependent on constant innovation. A recent survey of manufacturing managers
showed that the ability to introduce new products was perceived as one of the
key challenges facing European companies.” Survey evidence from the service
sector in Europe also shows that innovation is becoming more important and is
perceived by managers as the most important way to improve the quality of
services to customers.8

Responding to the Need

Although the need for innovation is clear to see, responding to this need is chal-
lenging. The Financial Times suggested that ‘there is no doubt that properly
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managed innovation can bring industry the solutions which it needs and help it
to achieve a competitive edge’.? However, is ‘properly managed innovation’ easy
to achieve and how are companies attempting to manage innovation?

To be innovative, companies can choose to invest in research and develop-
ment (R&D). Different industries make very different levels of investment.
Increasing R&D spending can lead to more innovation but it should be recog-
nized that such investments are inputs to the innovation process. They do not
guarantee outputs or commercial success, as innovation performance is also very
dependent on the people in an organization. Therefore, many companies are
taking other steps to stimulate innovation.

Companies’ Innovation Management — Examples

Companies are taking steps to improve their innovation performance and of the
management initiatives, the 3M Company’s highly publicized initiatives have
become icons of innovation management. In order to start to understand the
scope of innovation, it is useful to review some of these service and manufac-
turing companies’ initiatives, starting with 3M:

» If your company’s portfolio already has over 60,000 products, where do you
start if you want to increase innovative levels rapidly? The 3M Company
has launched a host of initiatives to drive innovation. The cornerstone of
3M’s management of innovation has been a focus on a clear measure of
innovation performance — the percentage of revenues generated by new
products. For example in 1995 the company aimed (and succeeded) in
generating 30 per cent of revenues from products less than four years old.
In 1997 tougher goals were set including 10 per cent of revenues from prod-
ucts less than one year old. The use of tough, financially based measures is
only one aspect of 3M’s initiatives. Their approach to stimulating creativity
is legendary — employees are allowed 10 per cent of their time to work on
ideas and projects that they have themselves devised. Ideas developed
during this ‘free’ time can be nominated for special funding.

» Service firms and organizations are becoming more focused on process
innovation and are looking at how technology and new approaches can
both speed and improve customer service. Companies such as American
Express and Mastercard are looking at how new ‘contactless’ technology can
avoid credit cards having to be swiped through a reader and thus speed up
the process of payment. Hospitals are increasingly applying process
management concepts, which were originally developed in the manufac-
turing sector, such as just-in-time management.

» Consultants Arthur D. Little recently organized a convention of research-
intensive companies including Philips, Renault, Nestlé, ABB, Audi, 3M,
Nokia, BASF & BMW. These manufacturers identified three common aims
in their innovation management.19 Firstly, they wanted to develop ‘seam-
less innovation processes’, which break down ‘barriers’ between depart-
ments such as R&D, manufacturing and marketing. Secondly, these firms
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are pushing to make their R&D departments more commercially aware.
Thirdly, each company is making more use of external sources of technol-
ogy.

» Budget airlines such as Ryanair and Easyjet can be said to have rewritten the
rules of the air travel business. Prices for air travel have been slashed
through a focus on ‘no-frills’ service, flying to airports with lower or subsi-
dized handling fees, and also improved business processes (for example
maximizing aircraft utilization).

» Some companies are announcing that they are focusing more on increasing
new product output. For example, Vorwerk, a household products company
decided that it needed to renew its entire product portfolio within two
years.!1 The automotive manufacturer DaimlerChrysler also has a strategy
to develop more new products.!2

» Some major financial service providers, such as HSBC and Bank of America,
have chosen innovation as an area on which to focus. For example, HSBC
management have strongly communicated to staff the importance of inno-
vation, and workshops are used to create ideas for new or improved
customer services. In addition, HSBC have developed fast processes for
implementing innovative ideas.

» Johnson & Johnson, the healthcare products company, has recently chosen
to make innovation one of their core values. To support a coherent view of
innovation throughout the company, the company has identified three
ways in which innovation supports the business: it forges a vision of the
future; fuels business growth; and promotes continuous learning. Regular
articles in the company magazine give examples of successful innovation
within the company, with process innovation being given as much atten-
tion as new products.

The above examples demonstrate the multifacetted nature of innovation
management. Innovation management includes ways to motivate employees,
selecting clear performance measures and creating a positive business culture. It
also includes an emphasis on R&D, new products, technology and process inno-
vation. Overall, this shows the wide range of approaches to stimulating and
managing innovation that we need to consider. The main theme of this chapter
is to introduce how innovation can be managed. Before we can discuss managing
innovation, we need to establish what is actually meant by innovation itself and
the terminology that we will be using in this book.

Characteristics of Innovation

Although the need for more innovation is widely recognized, there is no
commonly accepted view of what innovation means in a business context.
Many employees think of it primarily as radically new products delivered by
R&D departments; this is a narrow view, as we will see.

The dictionary definition of innovation - introducing something new - is
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clear, but this does not help managers or employees understand the nature of
innovation sufficiently. It focuses on newness and can lead us to overlook the
fact that innovation can be based on modifying existing ideas. The dictionary
definition also fails to give insights into the following questions. What are the
most important types of innovation? How can innovation lead to sustainable
competitive advantage? What is the most effective way to improve the innova-
tion performance of a company? This book suggests answers to these questions
and this section looks in detail at:

Definitions of innovation.

The different dimensions of innovation.
The different degrees of innovation.
The phases of an innovation.

The functional areas involved.

v v v Vv Vv

Definitions of Innovation

Various definitions of innovation have been developed and these will be
reviewed, in order to develop our terminology. Managers have different views on
the nature of innovation.!3 Therefore, establishing a clear understanding of the
characteristics of innovation is not only essential for this book but also in orga-
nizations, where diffuse views on innovation arising from different functional
perspectives, may hinder the implementation of innovation strategy.

The Austrian economist Joseph Schumpeter has strongly influenced the
understanding of innovation and this will be discussed in Chapter 2.
Schumpeter considered five different aspects of innovation and, although devel-
oped over 70 years ago, his definition is comprehensive:14

1 The introduction of a good (product), which is new to consumers, or one of
higher quality than was available in the past;

2 Methods of production, which are new to a particular branch of industry.
These are not necessarily based on new scientific discoveries and may have,
for example, already been used in other industrial sectors;

3 The opening of new markets;

The use of new sources of supply;

5 New forms of competition, that leads to the restructuring of an industry.

S

Michael Porter defined innovation:

to include both improvements in technology and better methods or ways of
doing things. It can be manifested in product changes, process changes, new
approaches to marketing, new forms of distribution, and new concepts of
scope . . . [innovation] results as much from organizational learning as from
formal R&D.13

This definition covers very similar points to Schumpeter’s but indicates that
innovation can stem from an organization’s learning and not just the R&D
department.
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Both Porter and Schumpeter use the word ‘new’ in their definitions. It should
not be forgotten that many commercial innovations are not totally original and
Everett Rogers, an expert on how innovations spread through markets, reminds
us that innovation ‘. . . is an idea, practice, or object that is perceived as new by
the individual or other unit of adoption’. The perception of newness is impor-
tant rather than the originality.

Innovation is a term that can lead to confusion in the service sector.1® A
useful definition for the service sector is,

innovations in the service sector comprises [sic] new services and new ways of
producing or delivering services as well as significant changes in services or
their production or delivery. An innovation has been implemented if it has
been introduced to the market (product innovation) or used in producing
services (process innovation).!”

The definition from the Organization for Economic Cooperation and
Development (OECD)!8 is:

innovation consists of all those scientific, technical, commercial and financial
steps necessary for the successful development and marketing of new or
improved manufactured products, the commercial use of new or improved
processes or equipment or the introduction of a new approach to a social
service. R&D is only one of these steps.

Similar to Porter’s definition, this points out that R&D is not the only element
to innovation. In addition, the OECD definition adds understanding of the
different steps involved and points out that innovations can be important in
sectors other than the private economy.

Psychologists view innovation as a social process, ‘the intentional introduc-
tion and application within a role, group, or organization of ideas, processes,
products or procedures, new to the relevant unit of adoption, designed to signif-
icantly benefit the individual, the group, organization or wider society’.1 This
indicates that the emergence of innovative ideas depends on the culture of an
organization.

Comparing the various definitions of innovation given above, it can be seen
that they have many common attributes covering: what is changed (such as
product or process changes); how much is changed (whether it is completely new
or only perceived as such); the source of the change (sometimes technology); the
influence of the change (for its example social or commercial value).

Dimensions of Innovation

Based on the broad understanding collated from the definitions of innovation,
Figure 1.2 shows what we will refer to as the dimensions of innovation. These can
be applied to the service sector but we will first discuss how they apply to manu-
facturing. Product innovation is important and can be thought of as the first
dimension of innovation. However, opportunities for sustainable competitive
advantage can be missed if an organization focuses solely on product innovation
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The dimensions of innovation in the manufacturing sector
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(see box case: Gillette). Companies in the manufacturing sector can also create
services to help differentiate their products - service innovation is the second dimen-
sion. Improvements can also be made to the manufacturing and delivery process
(normally referred to as process innovation). Finally, companies can use business
process innovation; optimizing processes to make it easier for customers to do busi-
ness with the company (for example order fulfilment), or to cut costs. The term
business process innovation covers a wide range of possibilities and we need to
differentiate it from process innovation. Process innovation refers to enhance-
ments in the actual manufacturing process (or service delivery process in the
service sector). Business process innovation can be improvements to any business
process other than the actual manufacturing: ranging from supply chain improve-
ments, to faster transactions with customers. Improving business processes often
requires innovative approaches to the formal organization of companies.

Box case 1.2 Gillette - first-to-market risks

Some managers perceive innovation as being intimately linked to a first-to-
market strategy. Breakthrough products such as the Sony Walkman have
captured the imagination of many people so that they see innovation as only
consisting of radically new products. Unfortunately, this view can lead
managers to forget the biggest downside of being first-to-market — competi-
tors may copy your innovation if you do not think of ways to protect it. What
is worst, competitors may learn from the limitations of the first-to-market
product and the ‘copy’ is likely to be better than the original.
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It is not only for academic clarity that it is important to consider how inno-
vation should be defined. Promoting a clear understanding of the nature of
innovation throughout a company is one of the key roles of top management
because innovating in a number of dimensions can enable sustainable competi-
tive advantage. Most products are relatively easy to copy and patents seldom
give sufficient protection. For example, Cannon worked round several hundred
patents owned by the Xerox Company in the development of their first and very
successful photocopier. Leading companies have recognized the risk of their
products being copied, and actively to combat this are focusing on other dimen-
sions of innovation, such as manufacturing processes, to gain a sustainable
competitive advantage2® (see box case: Tetley’s Teabags and contrast this to the
earlier one on Gillette). Taking what we will call a multi-dimensional view of
innovation leads companies to look for ways to complement product innovation
through service, process and business process innovation.

Management are the guardians of the underlying process that stimulates inno-
vation within a company - the process of innovation management shown in Figure
1.2. Some parts of this overall process will be formally defined and documented,
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such as the new product development (NPD) process. Others will be less tangible,
such as the management of company culture to ensure bright new ideas are
constantly being generated. Therefore, managers need to look for ways to
improve the fundamental way by which innovation occurs in their organizations.

Consider the following analogy: in a modern manufacturing company, the
line operators are not simply responsible for manufacturing products. They are
also given full responsibility for constantly improving the manufacturing
processes (through continuous improvement and other means). Some compa-
nies even talk about their operators being ‘process owners’. Therefore, senior
managers need to see themselves as the process owners for innovation manage-
ment and not simply as managing the outputs of new products and services.
With this different perspective, managers view the processes in their organiza-
tions as one of their biggest assets.

Dimensions of Innovation in Services

Service-sector managers also perceive the need for innovation to be high though
the dimensions of innovation differ in services. An insurance and financial
services company was concerned that its output of new products was low and
decided to examine its overall innovation performance. A group of senior and
product managers took part in a workshop to identify all of the dimensions of
innovation relevant to their markets. To stimulate the team to come-up with
ideas, the discussion was based on the parallels to innovation in manufacturing
companies (Figure 1.2).

The workshop results are summarized on Figure 1.3. New products — in this
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case new insurance policies — are important for competitive advantage. However,
a range of other dimensions was identified. This included customer profiling to
identify and contact customers with a unique value proposition; closer contact
with third parties to help them contribute more to innovation (as most of the
insurance policies were underwritten by suppliers); use of different sales chan-
nels (including banks, the Internet and brokers); and the creation of innovative
new services — typically better ways for customers’ enquiries to be handled - in
order to increase customer loyalty.

Through the review of the role of innovation in their markets, this company
recognized that they had more possibilities to innovate than they had previously
thought. Now, as each new product is developed, the company looks for ways to
innovate in all of the dimensions shown in Figure 1.3, with the goal of making
their new insurance products ‘hard to copy’. It is becoming crucial for service
companies to examine the different dimensions of innovation and how these
can complement one another.
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transaction and coordinate the many tasks passed daily to outside suppliers.
The idea behind Les Concierges may be simple, but recognizing the need and
developing a ‘high-touch, high-tech’ solution are Sikand’s real innovations.

The above discussions on both the service and manufacturing sector demon-
strated the multi-dimensional nature of innovation. In 2002, the R&D manager
from an industrial safety equipment company told the authors ‘if I ask five
different people at our company what innovation is, I will get at least five differ-
ent answers’. This illustrates the need for a common understanding of the goals
of innovation and this manager has focused strongly on communications as part
of his innovation strategy. AXA Insurance made a similar experience and their
‘definition’ of innovation will be discussed in the main case study at the end of
Chapter 3 on managing innovation in services.

Degrees of Innovation

Innovation can be dramatic. Breakthroughs such as penicillin, the Walkman
personal stereo, and the ubiquitous Post-It are often examples that people name
when they talk about innovation. However, it is important to recognize that
there are different degrees of innovation. There can be breakthroughs, which are
normally referred to as radical innovations. They may be based on new technol-
ogy and can create new markets or completely change existing ones. In addition,
though, there are incremental innovations, small changes to existing products,
services or processes that can also be important.

Although radical innovations such as breakthrough products often capture
the imagination of the public, a lower degree of innovation is more common.
Research at INSEAD business school in France investigating over 100 companies
showed that 84 per cent of product innovations were ‘line extensions’ (that is
incremental innovation) and that on average 62 per cent of revenues came from
such products.?* As might be expected, though, 38 per cent of revenues (and 61
per cent of profits) came from the radical product innovations.

The degrees of innovation - from no change, to incremental, to radical - is an
important concept. Consultants Booz-Allen and Hamilton proposed that there
are six degrees of product innovation (Table 1.1). The first degree is the improve-
ment of existing products to provide improved performance or greater perceived
value to customers. Developing new products that provide similar performance
at lower cost is the second degree, followed by existing products that are targeted
to new markets. New products that supplement a company’s established prod-
uct lines is the fourth degree. Another form of product innovation is the creation
of new product lines. The last degree is defined as ‘new-to-the-world’ products
that create entirely new markets. Table 1.1 shows that three categories are related
to ‘old product development’ and three to ‘mew product development’. The
degree of innovation is a somewhat controversial subject, as some observers will
view certain innovations as radical, whereas others may perceive them to be
incremental. This discourse often heard in academia. However, the search for an
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Degrees of product innovation?®

Degree of product innovation Old—New product
development
I Improvement and revisions of existing products Old
2. New products that provide similar performance at lower Old
cost
3. Existing products that are targeted to new markets Old
4. Addition of products to an existing product line New
5. Creation of new product lines New
6. New-to-the-world products New

unambiguous definition of, for example, radical innovation is probably not a
very productive one - since the degree of innovation is context-dependent.

Evaluating Dimensions and Degrees

The concepts of the dimensions and degrees of innovation can be used to
analyse the competitiveness of individual innovation projects and also a
company’s portfolio of innovation projects. We refer to this as a dimensions and
degrees analysis. Consider the example of an innovation project to develop an
incremental product. This product might not be very competitive, as it is based
on previous products. Table 1.2 shows a typology and the tick in the column
‘product’ indicates that it is an incremental product innovation (‘improve-
ments’). Although the degree of product innovation is low, the new product
could be supported by related services, which can be provided at lower cost (see
tick under column ‘service’). In the manufacturing process, radical innovation is

Example of a dimensions and degrees analysis

Degrees Dimensions of innovation

of innovation Product | Service | Process | Business process
[. | No innovation v

Improvements 4

Similar performance at lower cost v

Targeting to new markets

Addition to an existing product line

Creation of new product line(s)

N AW

New-to-the-world v
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planned in the way the product will be produced, as this will lead to a sustainable
advantage in terms of lower costs. The utility of Table 1.2, in analysing individ-
ual projects, is that it forces organizations to think how they can innovate in the
various dimensions to become and remain competitive. For example, the Mars
Group, manufacturers of confectionary and other products, always consider
where their prowess in manufacturing can be utilized for each new product.

Table 1.2 can also be used as the basis for reviewing the range of innovation
projects that a company is in the process of implementing. Each individual
project can be analyzed and then the overall balance in the portfolio, for
instance the mix between incremental and radical products, can be determined
and compared to the goals of the innovation strategy.

Continuous improvements can improve manufacturing processes or service
operations, leading to higher-quality output at lower cost. Incremental improve-
ments add up over time to significant increases in performance. Many manu-
facturers have and continue to reap rewards from continuous improvement —
kaizen in Japanese. The challenge is for management to communicate to employ-
ees the potential contribution of continuous improvement to innovation.

The service sector has been relatively slow to adopt continuous improvement
and other techniques to improve processes. This is partly because an intimate
part of the service delivery process is the interaction between a company’s
employees and the client or customer. Although the service delivery process is
dependent on people, this does not prevent constant improvements being possi-
ble. On the contrary, continuous improvement is essential in the service sector
because even small improvements to operations are quickly recognized by
customers and can increase satisfaction levels significantly.

Phases of Innovation

Any innovation must progress through a number of phases before it is commer-
cially viable. This is true, irrespective of the type of innovation — whether it is a
new product, a new service, a new process, an improved business process, or any
combination of these. All innovations begin with the generation of ideas and the
road to implementation and commercial success can be a long one. Additionally,
many ideas fall by the wayside. For example, in the pharmaceutical industry,
ideas for new drugs are based on novel chemical structures called ‘new chemical
entities’ (NCEs). These take years to develop, test and to introduce to the market.
The majority of NCEs are rejected along the way for one reason or another (for
example undesirable side effects) and typically only one NCE in a thousand will
be commercially successful. Within any organization, ideas in every dimension
of innovation need to be generated because as researchers have recognized, ‘too
much of the focus of new product development is on product features.
Successful NPD should focus on not only product features but on the entire
product/service/financial offering . . .".2°

Irrespective of the dimensions and degrees of innovation involved, ideas are
generated, some are selected and developed into concepts, and the best of these
concepts are chosen for implementation. Figure 1.4 shows the typical phases of
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The typical phases of an innovation (‘the development
funnel’)?’
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innovation, with a funnel of ideas being generated and collected by an organi-
zation. Some ideas are filtered out quickly whereas others progress further and
are developed into what are normally called concepts. An initial idea might be
developed into a concept by a small team of people from different functional
areas of the business working together part-time over a few weeks or, for more
complex ideas, the process of developing the concept may take longer. At the
concept stage, an idea for a new product or new service will have been formal-
ized to the extent that some questions such as the size of the potential market
and the best way the product or service can be designed will have been consid-
ered (although these questions will not have been answered to a high level of
detail). Similarly, at the concept stage, ideas for new processes will have been
analysed as to the investments required and the returns these can bring.
Normally, management takes the decision on which concepts will be chosen to
become projects (the implementation phase), although the way in which an orga-
nization chooses the particular concepts for development may not be transpar-
ent to many of the employees. Certain concepts may be rejected as currently
uninteresting, to emerge later as ‘recycled ideas’.

Obviously, the innovations developed will have varying levels of success. The
analogy to a funnel used in Figure 1.4 is not new; Simon Majaro of the Cranfield
School of Management has used it for many years. Kim Clark and Steven
Wheelwright from Harvard Business School have also used it as a basis for discus-
sions with managers on the typical phases of innovation.2® They asked managers
to draw their own versions of the how their organizations manage ideas through
to implementation. From this it was found that managers perceived that the
different phases often overlap, problems are common and so iterations are
necessary. Therefore, it must be recognized that Figure 1.4 is a simplification and
the efficient and linear flow from idea, to concept, to implementation is desir-
able but not necessarily easy to achieve.
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Innovation Complexity

The time required for the implementation of an innovation depends on several
factors, as shown by Figure 1.5. Firstly, the degree of innovation influences it. A
radical innovation will normally take longer to develop than an incremental
improvement. This is because it may involve techniques and technologies that
are new to the company. In process innovation, incremental ideas are normally
improvements to existing operations, whereas new equipment (for example, for
a manufacturing line, or new information technology for a bank’s operations)
can often be viewed as a radical innovation. (The Fruit of the Loom company
views new manufacturing equipment as a radical innovation because of the
investment required, the risks involved, and the significant improvements in
performance levels that are expected from the equipment. Wipro Technologies,
the Indian R&D off-shoring company has helped its financial services clients
achieve radical improvements in customer service levels through better IT.)
Secondly, the number of dimensions of innovation involved can add complex-
ity. For example, a new insurance policy which is dependent on new informa-
tion technology and establishing a new set of distribution channels, will take
longer to develop than an incremental product innovation, which uses existing
systems and channels. Overall, the complexity and risk of an innovation project
depends on the dimensions of innovation involved, the degree of innovation in
each dimension, whether new technologies are required, and the market being
targeted. In Figure 1.5, the ‘+’ signs indicate that the factors increase complex-
ity, which in turn normally increases both the implementation time and the
risk. However, management can take steps to prevent complexity increasing
both the risk and the time required for innovation projects.

Innovation complexity, time-to-implement and risk

Dimensions
and degrees
of innovation

\+
New + . "" Time-to-
technology g OIS implement
+
+ .
Risk
Market

newness
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Innovation throughout the Organization

An essential point to note is that if an organization is to be fully effective, every

part of that organization needs to actively contribute to innovation. Innovation
is certainly not just the responsibility of an R&D department in a manufacturing
company, or the strategic planning group in a service operation. The main func-
tional areas that should be involved are:

>

Research and development: for many managers, R&D is the source of innova-
tion and it is true that this function should drive many of the ideas for new
products and services in a company. However, companies that concentrate
solely on R&D can fall into the trap of producing sophisticated products
that the market does not require. This has been recognized by a leading
economist who said ‘the proper management of innovation is much more
than establishing and maintaining a research and development laboratory
that produces a great deal of technical output’.2?

Marketing: has a key role to play in generating ideas for innovation, through
creative forms of market research. Marketing can make the difference
between a good idea and a successful product. Without marketing and sales,
a product innovation, or a new service will not attract customers’ interest
and developing an effective sales channel is fundamental.

Operations: this function, which is often called production or simply manu-
facturing in the manufacturing sector, also should contribute to innovation.
Unfortunately, many operations managers do not perceive that they have a
key role in driving innovation. This limits the ability of a company to
obtain longer-term competitive advantage, through process innovations
that are often harder to copy than product innovations. Service sector
companies often underestimate the potential value of operations’ contribu-
tion to innovation.

Finance and accounting: is normally not perceived as being able to make a
contribution to innovation. However, it can provide essential support in
calculating return on investment for innovation projects.3® At leading
companies such as Agilent Technologies, the controlling function plays a
leading key role in determining which projects offer the best combination
of low risk, high return and a good match to the available resources. The
finance function can make a considerable contribution to developing effec-
tive pricing packages. An example of this is the ‘power by the hour’ leasing
offered by major aero-engine manufacturers.

Human resource management: hiring, developing and motivating good
people are essential and challenging aspects of innovation management.
The creative atmosphere of small teams can easily be lost as organizations
grow and so the human resource function can and should proactively
support the maintenance of an innovative culture in their organization.
Outside resources: are very necessary. For example, suppliers in the automo-
tive industry conduct significant parts of the product development for car
manufacturers. Similarly, universities and research institutes can enable
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small organizations to economically partake in the development of new
technologies, and develop new core competencies.

The task of general management is to stimulate the cross-functional teamwork
that is needed for effective innovation. Researchers have identified the friction
and lack of understanding that commonly arise between different functions,
particularly marketing and R&D.3! Ensuring the active involvement of the differ-
ent functions is a task for management, and Akio Morita, the late Chairman of
SONY, recognized this saying, ‘this is the job of top management - to arrange
good communications [between functions]’.32

Our discussion on the characteristics of innovation shows its broad nature.
Earlier we discussed the different ways companies are attempting to stimulate
innovation. This shows that managing innovation involves many aspects. Next
we will discuss the research findings in order to understand how innovation can
be managed.

Key Research on Innovation

Innovation is an area in which both economists and management researchers
have been active. Throughout the chapters of this book, the pertinent research
will be presented but here we will give an overview of the field, in order to
understand how the different topics interrelate. This will help us develop a
framework through which to view and plan the management of innovation. The
three levels at which innovation has been researched are:

» The macro level: research on the sources and impact of innovation within
economies and industries.

» The micro or company level: investigations of how companies manage inno-
vation and the advantages that it brings them in terms of revenues and prof-
its.

» The project level: which looks at the management of innovation projects,
particularly NPD.

Before the theory is discussed it is important to introduce some concepts about
management research.

Research Methodology

Many popular articles on innovation management are based on anecdotal
evidence - often pure opinions, or a single company example where improved
performance was achieved. Although such evidence can be interesting, it leaves
open the questions whether the improvements were the result of the actions
taken (or of extraneous factors), and are the results applicable to another orga-
nization? Management research tries to address these points by taking scientific
approach to gathering and analysing empirical data. Conclusions based on hard
data should allow us to have confidence in our understanding how innovation
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can be better managed, provided they are based on research that has high valid-
ity.

There are two related concepts here: the internal and external validity of
research. Internal validity refers to how systematically, or rigorously, a study was
conducted and, consequently, whether the finding can be believed. Consider,
for example, a study of the influence of teamwork on product time-to-market.
Did this research accurately determine how good the teamwork was and show
whether there was, indeed, a clear link to the faster NPD? Many management
articles assume links are clear — especially links between management actions
and profitability — whereas systematic research is necessary to prove such links
exist. Often it is nearly impossible to establish that direct — causal - links exist.
Some studies have low internal validity and, if repeated by a different researcher,
very different results would emerge. Therefore, in assessing the value of research
it is important to consider internal validity; or in other words how reliable were
the findings for the sample studied.

External validity refers to how broadly the findings of research conducted
with specific organizations can be applied, for example, to organizations outside
those which were included in the study. Has the study been conducted with
organizations that are representative of the population to which we want to apply
the results? This is a crucial point and the relevance of research based on a single
company to other organizations is questionable. Only if findings are generaliz-
able — they can be reasonably assumed to apply to other companies — are they
interesting to managers looking for approaches to use themselves. It is surpris-
ing how many of the articles in the popular management press are based on
cursory investigations that have questionable external validity because, for
example, they looked at a very limited number of companies or companies in
very specific business environments. As a result, innovation management is
plagued with ‘quick fixes’ — approaches that have worked at one company and
which their proponents claim are universal solutions. There are no panaceas for
the management of innovation and the context in which an organization finds
itself plays a key role. In assessing research, it is important to consider both the
internal and external validity of the studies that are being described and we will
consider the validity of research throughout this book.

Macro-Level Investigations

For many years economists have researched innovation, and in the 1800s it was
recognized that new products have an impact on the economy. Schumpeter,
realized that process innovations in manufacturing also have a strong influence
plus, when innovations emerge, they can threaten established industries. In
their studies, economists have normally used measures of innovation such as
R&D expenditures, the number of major innovations generated in an industry
over time, and patent counts.33 The studies made at the macro-economic level
fall into two categories: research on the factors that influence innovative perfor-
mance, and the spread and influence of innovation.
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Typical of the studies on the factors that influence performance are those
looking at the affect of the size of companies. Part of Schumpeter’s work was the
recognition that larger companies are at an advantage when it comes to inno-
vation, because of the economies of scale they have in R&D.3* Much of the
subsequent research has focused on the size of companies and innovation. It has
been shown, for example, that entrants are more likely to develop pioneering
products and small firms are important innovators.3> The effects of educational
levels and national culture on product innovation have also been investigated
(by looking at the correlations between qualification levels and patent counts),
and the success rate of government policies that aim to support innovation.3°
The field of development economics is also relevant to the study of innovation.
This has looked at the reasons why developing countries remain behind
advanced countries. Factors such as infrastructure, human capital (in turn, deter-
mined by health and education), and the availability of credit to fund innova-
tion all influence growth.

Studies on the impact of innovation are numerous and Everett Rogers has led
much of this work. Innovations are adopted slowly at first but, at they become
known and information is more widely communicated, the market quickly
embraces them.3” As an innovation is widely adopted, this stimulates growth
through sales of new products and services. It may also change the basis of
competition; change the structure of an industry. Innovations have been shown
to be a driver of long-term business cycles, and to directly influence employment
levels.38 The work of economists on innovation is useful in demonstrating the
interaction between the market environment and the firm. It indicates to firms
the gravity of conducting a thorough analysis of their business environment and
so Chapter 4 will focus on this topic.

Although the relationship between industry structure, company size and
innovation has received considerable attention, economists have seldom inves-
tigated the actions of individual companies.3® Management researchers from a
number of disciplines including marketing, strategy, organizational behaviour
and operations management have been active in this area and their findings
provide many insights.

Micro-Level Investigations

Managing innovation is a challenge because of the wide range of factors influ-
encing its success or failure, including the allocation of resources, the skills of
key staff, the generation of ideas and the organization of development teams.40
Also, innovation is not necessarily a logical process and it is far from clear how
companies can best improve their performance,! or what the key aspects of
innovation management are.

One of the most common forms of research at a company level has been the
quest to unearth the characteristics of innovative organizations. The companies
chosen for these studies are normally large, have a reputation for being innova-
tive and exhibit high market share and growth. For example, leading companies
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develop over twice as many new products, develop them faster, use more tech-
nologies, and compete in more geographical markets.#? The limitation of such
studies has been demonstrated by a meta-study, which showed that over half the
key factors identified were unique to specific studies.*3 This strongly demon-
strates the need to carefully consider context when taking ideas or innovation
best practices from one situation to another. In this book we will point to the
contextual issues related to applying ideas and best practices.

It is important to ensure that innovation plays a central role within the busi-
ness strategy.44 It should be fully evaluated during strategic planning and clear
processes are defined to manage the path from ideas to new products and
services. Technology can be a prime component of innovation and therefore it
should be given full management attention.*> The work of Kim Clark of Harvard
shows that general managers must investigate the value of technology to their
companies.4® In manufacturing firms, R&D needs not only to develop new prod-
ucts but it must also give a lead to other departments in becoming a continu-
ously innovating company.4’

Michael Tushman of Harvard has been a major contributor to the study of
organizations and innovation. He and others determined that the formal orga-
nization and the underlying culture of a company have widely been identified
as playing a key role in innovation.*® This requires firms to be good at not only
the internal coordination of the work of different functions but also at manag-
ing the linkages to other organizations. It has been shown that leading compa-
nies often change their formal organizations and so executives need to create
organizational architectures that are both efficient and adaptive.* Company
culture is recognized as being fundamental in supporting innovation, however,
culture is a concept that can be difficult to manage.>® Studies have concluded
that the innovative companies display certain key cultural attributes. These
include the propensity to experiment with ideas and the capability to motivate
individual employees to be creative and to develop radical ideas. Successful
projects are often discussed within such organizations and these ‘stories’ help
focus the organization on the values of innovation.

Most of the literature on innovation concentrates on product innovation —
new products — and either neglects or totally ignores other aspects. There are
limitations to this because for manufacturers, ‘the traditional emphasis on [prod-
uct] innovation is no longer enough to succeed in an environment of increas-
ingly intense competition’.>! New services are also essential, and process
innovation - developing efficient manufacturing - is often a key source of
competitive advantage because it is difficult to copy.52

Project-Level Investigations

The third level at which researchers have investigated innovation is the project
level. Most of the projects studied have been new product development ones but
we should bear in mind that the challenges faced are similar for new service
products and also in the management of process innovation projects.
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New products are a key source of competitive advantage and so studies at the
project — new product development — level are common. Unfortunately, the
success rate for new products is considered by many observers to be very low.>3
This is due to the many problems with product innovation, which can occur at
every stage of development: from the creation of ideas, to NPD, to the introduc-
tion of products onto the market.>* The literature has looked at these problems
and the main findings can be grouped into articles on the benefits of faster NPD,
the need for robust NPD processes, teams, techniques for accelerated develop-
ment, and evaluation of product development.

< Faster New Product Development >

The need for companies to develop new products faster is widely recognized.>>
The time required to develop and introduce a new product to the market is
referred to as time-to-market or cycle time. It is becoming increasingly important
for companies to reduce cycle time, and faster NPD has been a key focus in
manufacturing for nearly twenty years.56

Fast cycle time is considered to have two main advantages. If a product is a
totally new concept, then being first-to-market enables a company to define key
market requirements before competitors enter the market. In established
markets, being faster leads to increased profit and market share. Although the
advantages of short cycle times appear clear in the popular business literature,
they are not backed by unequivocal evidence and the link between fast cycle
time and profitability is weak. To make NPD not only fast but also efficient,
there are a number of requirements. These include the process, teamwork orga-
nization and leadership, specific techniques, and project evaluation.

< The NPD Process >

Much has been written about the need for a clear new product development
process, which defines the responsibilities of different functions, such as R&D
and marketing, at different phases of NPD. Robert Cooper and Eltjo
Kleinschmidt of McMasters University in Canada have published many defini-
tive studies on the NPD processes. One investigation looked at companies’ prac-
tices and led to a recommended Stage-Gate™ approach.5’ In this approach,
management meets at the end of each stage of product development and has to
approve the progression to the next stage. At each stage the various functions of
a firm have clearly defined responsibilities, to ensure that an effective new prod-
uct or new service product is developed. Many companies in both the service
and manufacturing sectors have developed formal processes based on Cooper
and Kleinschmidt’s recommendations. Companies with formal processes were
more satisfied with their performance.>® However, having a process alone will
not necessarily lead to faster NPD. Firms need to collect data on NPD projects,
so that companies can learn from the past and improve by, for example, avoid-
ing bottlenecks in the process.>°
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< Team Organization and Leadership >

The skills and the motivation of people working on product development are
crucial and such teams need to be well-organized and led.?0 Steven Wheelwright
and Kim Clark have investigated many aspects of product development teams.
One approach that has been widely applied to projects is to form NPD teams,
drawing members from a number of functions. Including manufacturing and
marketing and not just R&D ensures that all aspects of the business are consid-
ered in parallel at the design stage. For example, R&D and manufacturing will
consider how to make the product easy to manufacture. Although they can be
difficult to implement, it has generally been recognized that cross-functional
teams have made NPD more efficient.®! The people chosen to lead NPD teams
need particular skills in motivating the team and managing communications
both within the team and externally. Relatively recent research has shown that
problems in managing new product teams are also prevalent in the service
sector.62

< Techniques for NPD >

After the importance of faster NPD was recognized at the end of the 1980s, there
followed a wave of prescriptive articles on which techniques could be used to
achieve it. Many of these were based on anecdotal rather than hard evidence.%3
One technique hailed as a major advance in reducing cycle time was Quality
Function Deployment (QFD) - a Japanese method for ensuring that customer
requirements are accurately captured — but this method is not a panacea.®* (We
will discuss the advantages and limitations of QFD in Chapter 7.) There are
many techniques for improving NPD but the use of any of these will not, in
itself, guarantee reduced cycle times. Bringing products to market faster is just
not that simple — the situation and the way techniques are implemented play a
key role.6

Overall, tools and techniques for new product development is a contentious
area. Whilst many of the articles in the popular management literature have
extolled the benefits of certain tools, the evidence on the utility of such tools is
sparse. Managers need to deal with this by recognizing that there are no ‘quick
fixes’ and the application of any tool or technique to speed NPD will take time
and effort to make it effective within the particular situation faced by the orga-
nization in question.

< Evaluating NPD Projects >

If NPD is to be improved, then the efficiency of the process and not simply the
success of the product needs to be evaluated. Several studies have found that
many companies do not evaluate their projects effectively and to evaluate NPD,
suitable measures are necessary. Few companies capture accurately the time-to-
market and this type of measurement is essential because, without it, valid
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comparisons are impossible. Abbie Griffin of the University of Illinois has stud-
ied the topic of NPD measures extensively and recommends that metrics should
cover the outcomes and characteristics of the project (inputs), and the process of
NPD itself.°® However, it has been recognized that ‘the performance of individ-
ual projects can be influenced by idiosyncratic factors . . . that may be difficult
to duplicate from project to project’.6”

Service Innovation Research

Throughout this book we will be lamenting the fact that most of the research on
innovation has focused on products and not services.®8 Although from a histor-
ical perspective this is understandable — most economies were manufacturing-
driven when innovation research first started - today, the developed economies
are mainly service-driven. Fortunately, researchers are now catching up and our
knowledge of the impacts and management of service innovation is improving.

A major issue in the macro-level studies of the service sector is that the cate-
gories of innovation used in manufacturing studies (product, process and service
innovation) are difficult to apply in services. Often innovations in the service
sector do not neatly fit into these categories as, for example, a service product is
often difficult to differentiate from the way it is delivered.®® Measures of ‘inno-
vation’ in services are also more difficult than in the manufacturing sector; for
example the spending on innovation related activities is difficult to ascertain.”®

Studies in the service sector have looked at the nature of innovation (and how
it is different from the manufacturing sector). Such research has concluded that
in addition to new service products, ways to improve the quality of the service,
the process of its delivery, achieve lower costs, and make innovations harder to
copy are all important aspects of service innovation (see box case on Singapore
Airlines). Because of the intangible nature of service products, service innovation
can be very challenging to manage and it is recommended that managers adopt
formal process management to increase service innovation levels.”! In Chapter
3 we will focus on the contrast between the service and manufacturing sectors.

Box case 1.5 Singapore Airlines - sustainable competitive advantage’?

Singapore International Airlines (SIA) has often been voted the world’s best
airline in surveys by travel magazines such as Condé Nast Traveler and the
quality of its services is legendary. Its business strategy is based on a solid
service product and attention to every detail of way it is delivered. A first-to-
market innovation strategy has been an important part of SIA’s approach for
years.

The SIA product itself — air travel — is reliable and the range of routes
offered has been extended through alliances with other airlines. The way the
service is delivered by SIA is designed to achieve maximum customer satis-
faction and includes both people and technology-related ideas. Cabin staff are
renowned for being friendly and helpful and this has been strongly promoted
through the Singapore Girl advertising. Staff receive longer and more detailed
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The theory illustrated the number of levels at which research has been
conducted and it also demonstrated the complexity of managing innovation in
firms. Many aspects of the nature of innovation need to be considered, as do
different functional areas of a company. This leads us to the question of how can
an integrated approach be achieved? How can the recommendations from the
different fields of research be related to the situation facing an organization?

Need for a Framework

The skills required to manage innovation effectively are different from general
management principles in various respects. Innovation management often
requires managers to match ‘technical’ expertise, in areas such as technology
and project management, with ‘soft’ skills in people management, to promote
creativity. The skills needed for technology management relate closely to engi-
neering and the physical sciences, whereas the soft skills are closer to the social
sciences. Few managers have been educated in both of these areas. Developing
new products, services and processes is inherently uncertain and dealing with
risk and uncertainty is central to innovation management. This also requires
managers to be aware of techniques for dealing with risk. Another point is that
innovation often requires significant investment and the interplay of financial
and technical considerations are complex but essential, if good decisions are to
be made. The management of innovation requires a distinct mix of skills and
this is what makes it such a fascinating challenge.
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In many ways innovation management is in its infancy. Although there are
tools, theories and approaches, there is not yet a clear methodology to help
managers improve innovation performance. A similar situation existed in the
1980s in the area of quality management, where even the meaning of ‘quality’
was being debated (for example should an ‘internal’ or ‘customer’ viewpoint be
adopted?).”? Quality management tools, such as Statistical Process Control (SPC)
and cause and effect figures, were emerging, as were approaches to people
management such as quality circles (groups of manufacturing employees meet-
ing on a regular basis to discuss how their manufacturing could be made more
efficient). Today, this collection of tools and techniques has been combined into
the widely recommended methodology of ‘Six Sigma’ quality management.”4
The Motorola Company was largely responsible for creating this integrated
approach. Currently, innovation management has not reached this level of
maturity. Therefore, no integrated methodology is available and managers are
faced with the challenge of having to merge ideas from different areas of
research.

In research interviews with managers, it has emerged that they identify many
facets to managing innovation: they cite strategy (for example, whether to be
first-to-market, or to follow); people management (for example, motivating
teams); and good project management (for example, in striving to meet chal-
lenging time-to-market goals).”> Integrating the many facets of innovation
management is a major challenge. For example, the director of one company in
the manufacturing sector said he really needed a ‘systematic way to encourage
and manage innovation’. Taking the main areas of the research literature at the
company and project level, we have developed a framework to illustrate the
main elements of innovation management and their relationships.

The Innovation Pentathlon Framework

Figure 1.4 gave a simple representation of the way a business generates and
implements innovation; the process of innovation within an organization or, as
Wheelwright and Clark termed it the development funnel. The development
funnel is a simplified representation of what may not be a strictly chronological
flow, as iterations are common. The development funnel illustrates the process
of ideas, through selection, to implementation but it does not show the link to
a firm's strategic intent (the importance of which emerges from the literature),
or the link to a company’s culture. However, the development funnel does offer
a very useful simple visual representation of a key business process — innovation.

To build on this work, two extra elements — innovation strategy and people and
organization — need to be added because top managers perceived the importance
of both linking the portfolio of projects to their overall strategy, and supporting
the innovation levels of their organizations through effective people manage-
ment. As its name suggests, the Innovation Pentathlon framework identifies five
what we will term main areas or elements of innovation management, as shown
in Figure 1.6. In each of the five areas, there are a number of key topics to be
managed:
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The innovation pentathlon framework

Innovation strategy

Ideas Prioritization Implementation Market
(NPD, etc.) - Products
- Processes
- Services

People and organization

Innovation strategy. Developing and achieving the goals of the innovation
strategy is the responsibility of top management and this requires a focus on
a number of issues. Assessing market trends and determining how these
drive the need for innovation in the company’s chosen sector(s) is the first
step. The role of technology, the opportunities it can open, and how to
acquire expertise in the relevant technologies needs to be considered.
Management needs to communicate the role of innovation within a
company - product, service, process and business process innovation — and
match the resources to the strategy. For example, first-to-market approaches
require particular capabilities in R&D and market development. Lastly,
gauging innovation performance, through the use of appropriate measures
is essential.

Ideas. Ideas are the raw material for innovation and managers need to focus
on creating an organizational environment that supports creativity at both
the individual and team level, and the use of suitable creativity techniques.
Creativity should harness the knowledge both within and outside the orga-
nization. A large enough volume of creative ideas needs to be generated,
which addresses either existing or latent customer requirements for prod-
ucts and related services, or streamlining processes that serve customers.
Good ideas blend technical, customer and market requirements. As innova-
tion includes new products, services and new or improved processes, the
scope for idea generation needs to be kept wide.

Prioritization. An efficient process is required to ensure that the best ideas are
chosen for development into new products, services and process innova-
tions. This requires the use of suitable tools to analyse the risk and return of
individual projects. Limited resources for the implementation of innovation
projects need to be carefully assigned. Managers need to collate the infor-
mation from across the range of projects, to check that the portfolio of
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innovation projects is appropriately balanced and matched to the
company’s innovation strategy. Collecting information on portfolio deci-
sions, so that in the future management teams can review and learn from
their previous decisions.

» Implementation. This phase should focus on quickly and efficiently develop-
ing new products, services or processes, or a combination of these. Faster
development times can be achieved through effective cross-functional
teams, prototyping and testing. Commercialization is the last step in imple-
mentation and, for example, a successful market launch is essential for new
products. The implementation process is an area where companies can learn
from each project, so that the future performance can be greater.

» People and organization. Underlying innovation are many issues related to
the management of human resources. These include hiring and training
policies, job design, and creating effective organizational structures, which
will increase innovation outputs. Creating a company culture in which
employees are motivated to be constantly innovative is also fundamental.
Effective reward and recognition programmes will need to be maintained.

< The Pentathlon Analogy >

Innovation management has been previously compared to a marathon race.”®
Innovation management needs constant and long-term attention from
managers and, in this sense the analogy to a marathon is valid. However, the
implication that innovation management consists of high performance in a
single discipline is misleading. Innovation management is far more complex and
requires good performance in all of the different disciplines. Consequently, a
better analogy is a pentathlon, where good performance in five disciplines — the
five areas - is essential.

There are two key points to note from Figure 1.6 and the above discussion of
the five elements. Firstly, each of the elements is, in itself, a complex area and
so it is not surprising that innovation management — which is made up of these
inter-related factors — is hugely challenging. Secondly, top performance in one
area alone will not lead to long-term competitiveness. Therefore, the focus of
many companies over the last decade on NPD alone, to the detriment of the
other areas, is misguided. Similarly, many companies make the mistake of
confusing innovation with creativity and so start initiatives to increase the
volume of creative business ideas, without considering how the best ideas can be
selected and quickly implemented. Overall, the framework allows us to split a
large topic into more understandable and manageable parts.

The Pentathlon essentially represents the innovation processes within one
organization. The context — the business situation — strongly influences innova-
tion management and this is shown in Figure 1.7, where the market and other
forces directly impact how an organization should manage its innovation. The
figure also indicates that an organization must look outside its boundaries to
increase innovation levels. Innovation networks, such as links to suppliers and
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The innovation pentathlon framework in context

Market forces
Competitive forces

The business
New technology

context

Innovation networks

technical institutes are increasingly important (the main case study at the end of
this chapter on NTT-DoCoMo looks at partnerships and alliances).

< Applying the Framework >

The Pentathlon Framework can be applied to identify the areas of innovation
management in which an organization is both strong and weak. To demonstrate
this two examples will be given, one from the service sector and one from manu-
facturing. Each of these has been disguised, to ensure confidentiality and Figures
1.8 and 1.9 indicate the areas of innovation management where the companies
were relatively weak.

Example 1 International Bank - innovation processes

A business division of a major international bank spent time considering the
lessons it could learn from innovation management in the manufacturing
sector. Two conclusions were quickly reached: the bank’s innovation strategy
needed to be re-thought and new service product development needed a more
formalized process.

Having observed that most manufacturing companies have Stage-Gate™
processes, the bank identified a weakness in NPD management. This was the
result of no formal processes being applied at the bank, although an NPD
process had been defined several years previously. The old processes were too
bureaucratic, with many approvals required (for example, over ten managers
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Innovation management at an international bank

Innovation strategy

Ideas Prioritization Implementation Market
= weakness = weakness - Products
- Processes
- Services

People and organization

needed to agree to new advetising copy). A new process was defined with the
aim of implementing new service products faster, with appropriate but
streamlined levels of approval.

Idea generation was also identified as a weak element in the bank’s inno-
vation management. Regular cross-functional workshops were introduced to
generate initial ideas. The bank’s management was impressed by the way that
leading manufacturers used prototype products to get qualified feedback from
customers. Consequently, the bank focused on turning ideas as quickly as
possible into ‘ service prototypes’ (with, for example, material on explaining
the new service to customers and proposed advertising).

The improvements at the bank were also closely linked to the overall inno-
vation strategy, which was then clearly communicated to all staff.

Example 2 VehicleCo - cross-functional creativity

Setting the right atmosphere for creativity is essential and the physical envi-
ronment, the people and the business culture can all play a role. At a UK
specialist vehicle manufacturer, which we will refer to as VehicleCo, the
charismatic founder still takes an active role in generating technical ideas and
ensuring that they are commercially feasible. By asking critical questions
about new products — acting in some ways as a devil’s advocate — he has
created a culture that blends three distinct elements. A focus on developing
first-to-market technical solutions is blended with a strong commercial aware-
ness in R&D and an emphasis on constant ‘prototyping’, right from the
concept stage. Prototypes are used as the basis for both internal discussions
on new concepts and for discussions with customer groups.

The factory has an ideal physical environment for creativity; it is open plan
with marketing and R&D sitting together, separated from production by a




< The Role of Innovation e 33

Innovation management at VehicleCo

Innovation strategy

Ideas Prioritization Implementation Market
= strength = weakness - Products
- Processes
- Services

People and organization
= strength

glass wall. Similarly, only a glass wall separates the workshop used for produc-
ing prototypes and so its work is clearly visible to all.

At VehicleCo it is normal for different departments to contribute to ideas.
For example, although most companies use continuous improvement teams,
these are normally only staffed by manufacturing employees. At VehicleCo,
marketing and other functions are represented in kaizen projects, to bring a
commercial focus and ‘outside ideas’ to brainstorming sessions. Similarly,
production people are present in new product development discussions.
Brainstorming has become synonymous within the company with mixing
different functional perspectives. With such a strong cross-functional orien-
tation, it is not surprising that the functional R&D organization has gone —
replaced by business teams where R&D and marketing are combined in small
groups with clear target markets. Over the last decade, the organization has
been changed several times and is expected to change again. Employees see
this as inevitable and not negative; it means the organization is flexible
enough to react to market changes.

It would be wrong to leave the impression that VehicleCo have no issues
with innovation management. For example, they only recently introduced a
formal NPD process and so still have challenges to face.

< Limitations of the Framework >

The Pentathlon Framework has limitations that we need to consider. Firstly, it is
a categorization of the main elements of innovation management and not a
predictive model of innovation performance. The framework provides a visual
means of assessing the different aspects of innovation within an organization
and can be used as a diagnostic tool for determining priorities for improvement.
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However, the five different elements of the pentathlon are difficult to assess
quantitatively and so care much be taken in concluding whether performance in
one area is sufficient. Also, the interaction between the elements of the
pentathlon, for example how changes in a company culture will influence the
generation of ideas, are hard to predict and context specific. Within these limi-
tations, the framework enables clearer discussions on the nature of innovation
(just as the development funnel enabled managers to better understand how
ideas are developed into products). It also can be used as a communication tool,
to explain to employees where, why and how improvements in innovation
management are to be made.

The Structure of this Book

The structure of this book is based around the Pentathlon Framework with chap-
ters as follows:

»  Chapter 2: Innovation and Economics presents the macro-economic theory of
the influence of innovation on markets.

»  Chapter 3: Contrasting Services with Manufacturing discusses the innovation
management issues in service industries, compared to those in manufactur-
ing. It also introduces much of the terminology of innovation.

»  Chapter 4: Developing an Innovation Strategy explains the first element of the
Pentathlon framework. It covers the importance of companies setting an
appropriate innovation strategy based on their market situation, and deter-
mining the resources required to achieve it.

»  Chapter 5: Ideas: Managing Creativity and Knowledge discusses how to gener-
ate ideas for new products, new service products, and new processes. It
covers approaches to improve both individual and organizational creativity.

»  Chapter 6: Prioritization: Selecting and Managing the Portfolio discusses how the
decisions can be reached on the best ideas which should be selected for
commercialization.

»  Chapter 7: Implementation explains how innovation projects can be managed
to ensure that they are quickly and efficiently completed and commercialized.

»  Chapter 8: People, Organization and Innovation discusses the role of people
management in supporting increased innovation performance, including
the influence of company culture.

» Chapter 9: Boosting Innovation Performance. This chapter on innovation
change management first discusses how to audit innovation performance.
It then indicates how improvements can be made to increase overall perfor-
mance — as in a pentathlon, good performance in one area alone is not
enough. Performance measures are also discussed at length.

»  Chapter 10: The Future of Innovation Management concludes with directions
for the future. As companies are becoming more effective at managing inno-
vation, where will the leaders be looking for competitive advantage? This
and other key trends are covered.
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Chapter structure and the framework

Chapter 1: The Role of Innovation

Chapter 2: Innovation and Economics

Chapter 3: Contrasting Services with Manufacturing
Chapter 9: Boosting Innovation Performance
Chapter 10: The Future of Innovation Management

Innovation strategy

Chapter 6

o1
Ideas Prioritization | Implementation

a a

People and organization

Chapter 5 Chapter 7

Chapter 8

Figure 1.10 illustrates the structure of this book, showing the five Chapters 4, 5,
6, 7 and 8 as being directly related to specific elements of the Pentathlon. The
outer circle indicates that Chapters 1, 2, 3, 9 and 10 discuss topics that are
related to the whole topic of innovation management.

Format of the Chapters

Each chapter follows a similar style:

14

The most relevant management tools and concepts, are presented covering
both service and manufacturing. These have been selected from an exten-
sive review of the literature, through our own experience in both managing
innovation directly, and in teaching and consultancy.

The relevant theory is discussed, in order to provide a solid theoretical
understanding of the issues involved and insights into the latest research.
The theory and tools are backed by examples, including four or five short
‘box cases’ (mini case studies) per chapter, selected to illustrate key aspects
of how companies manage innovation in both the service and manufactur-
ing sectors.

At the end of each chapter a several-page case study is given with a set of
questions for readers to consider. These main chapter case studies have
been carefully selected to illustrate the challenges facing companies, how
solutions have been developed, and the main learning points from each
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chapter. Half the chapters have main cases based on manufacturing compa-
nies and the other half focus on the service sector.

A summary recaps the main points and gives practical recommendations for
the management of innovation.

Two or three annotated recommendations for readings — either books or
papers — are given for readers who want to go deeper into the topics covered
in chapter.

The references for the chapter are listed in the order in which they were
cited at the end of the book.

For this introductory chapter, we start with a main case from the service sector,
looking at the innovation management challenges facing a Japanese mobile tele-
phony service provider, NTT-DoCoMo.

Summary

The aim of this book is to present ways to improve innovation performance
through the development and successful implementation of an innovation strat-
egy. This chapter has showed that:

>

The need for innovation is increasing and being driven by technology,
customers, new forms of competition, and the business environment.
There are four main dimensions of innovation — product, service, process
and business process innovation. Companies need to identify which types
of innovation are important for them and how successful they have been in
the past.

Innovation has different degrees. It consists of not only of breakthroughs
(radical innovations) but also incremental improvements, which are
equally important to companies in both the manufacturing and service
sectors.

Extensive research has shown that innovation management is complex and
multi-facetted. Its scope is wide, ranging from business strategy, managing
technology and new product development, to organization and people
management. The Innovation Pentathlon Framework is a diagnostic frame-
work for managing innovation.

Management Recommendations

4

Determine the intended role of innovation in your organization and
clearly communicate this to employees.

Consider how innovation can be enhanced from contributions through-
out the organization.

Use dimension & degree analysis to identify whether your products or
service products can be made more competitive.

Use the Pentathlon Framework to pinpoint the areas of innovation
management that your organization needs to improve.
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Tidd, J., Bessant, J. and Pavitt, K., Managing Innovation: Integrating Technological,
Market and Organizational Change (Chichester, UK: Wiley, 2nd edn 2001), ISBN
0-471-49615-4. An Excellent introduction to the issues in managing innovation.
Chapter 2 shows how a clear understanding of innovation is needed within an
organization.

Kim, W. C. and Mauborgne, R., ‘Value Innovation: The Strategic Logic of High
Growth’, Harvard Business Review, vol. 75, no. 1 (January-February 1997),
pp- 103-12. Presents how product innovation needs to be complemented by

service and other forms of innovation.

NTT-DoCoMo, Japan - partnerships for innovation’’

Before reading this case, consider the following generic innovation manage-
ment issues:

» How can partnerships and alliances help a company in the service sector
achieve its innovation strategy?

» How can service and product strategies of different companies be
aligned to target specific customers segments?

» How can a service provider make it harder for competitors to copy inno-
vations?

Today, NTT DoCoMo is the top Japanese mobile telephone service provider
with an enviable 60 per cent market share. The company was formed in 1992
when the Japanese government broke up the monopoly of Nippon
Telephone and Telegraph (NTT). The name comes from both an abbreviation
of ‘Do Communications over the Mobile Network’, and is a play on ‘dokomo’,
the Japanese word for ‘anywhere’. Although now the market leader, ten years
ago the company was facing a serious situation. The Japanese economic situ-
ation was poor, handsets were heavy, subscriptions and call charges exorbi-
tantly high, transmission quality was infamously bad and, to cap it all,
DoCoMo was losing money.

Technical Quality Up, Price Down

Some managers might have decided to try and manage the crisis through
cost-cutting alone, but CEO Kouji Ohboshi made heavy investments to
develop both the transmission quality and DoCoMo’s total coverage in
Japan. Parallel to this, a pricing strategy was adopted with the aim of making
mobile telephone services affordable for everyone. DoCoMo slashed prices
and, although competitors followed, DoCoMo raised the number of its
subscribers significantly — to the point where it has 44 million today. This
growth was at the expense of what the industry refers to as ARPUs (average
revenues per user) and so, from an early stage, it was clear to management
that a strategy based solely on increasing call quality, market penetration,
and cutting prices was not sustainable.
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continued

One of the unusual characteristics of the Japanese mobile telephone
market is that there is no direct channel by which mobile telephone (‘hand-
set’) manufacturers can market their products. Every handset in Japan is
provided as part of a service contract. Additionally, Japanese law prevents
DoCoMo from manufacturing equipment for retail sale.”® Maybe this is what
caused DoCoMo to take a broader view of innovation than many of the
other service providers around the world and, in particular, to develop not
only new services but also to take steps to strongly influence the design of
manufacturers’ handsets. Fortunately, through its history as part of NTT,
external links to handset manufacturers such as NEC and Fujitsu were strong
and this enabled DoCoMo to push for handsets with special features for
specific market segments.

Matching Services, Segments and Products

With aging populations worldwide, many companies are trying to target
what is often called the ‘silver [haired] market’ or ‘silver segment’ but
DoCoMo has been particularly successful. Millions of new senior subscribers
in recent years have adopted the Raku Raku (‘easy-easy’) range of mobile tele-
phones, which have a set of features aimed at the particular needs of this
segment. Today, 22 per cent of Japanese owners of mobile phones are over
50 years of age. The handsets were developed for DoCoMo by Fujitsu and
have:

» Larger keyboards.

» Larger text on the display and simpler user interfaces than most cell
phones. In addition, a synthesized voice explanation can be enabled, for
each key pressed.

» Colours available include ‘traditional silver’ and ‘eternal pink’. The hand-
set comes with a set of standard ring-tone options to match users’ tastes
including the Japanese song ‘Kawa no Nagare no Yoni’, ‘Raindrops keep
falling on my head’, and ‘When the Saints go marching in’.

» The latest version of the Raku Raku includes a pedometer function that
measures how far the person carrying the phone walks, and sends daily
e-mails to subscribers telling them how far they walked and how many
calories they burned. According to the press release, this ‘is particularly
relevant to users wishing to regularly update their doctors with this
data’.

In marketing the Raku Raku, DoCoMo has trodden a careful path. The
company ‘highlights its technical features but in its advertising always clev-
erly links these to emotional benefits’, says industry watcher Daniel Scuka of
Wireless Watch Japan. ‘For example, their adverts show grandparents oper-
ating the handsets easily and keeping in easy contact with their families . . .
and, of course, “age” is never directly mentioned in their marketing’.
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continued

It is not only for the silver segment that specific products have been
deemed necessary. Japan has extensive mountains and many of its popula-
tion enjoy outdoor activities, such as hill-walking and mountaineering. This
is a segment that DoCoMo is also addressing with a corresponding handset,
the ‘Geofree II'. This has a set of features designed to appeal to those with an
interest in outdoor activities:

It is lightweight.

It floats, is water resistant and shock-proof.

It has a large (1.8 inch) liquid crystal display.

It supports ‘i-Area’, a function that gives local information based on the
unique base-station in which the handset is located.

» Matching its usage, the handset is marketed in colours such as ‘active
red’ and ‘dynamic blue’.

v v v v

To understand its target segments, DoCoMo undertakes regular market
research. Recent studies have looked at urban usage of mobile phones by
1,000 adults,”® how adolescents use wireless services and the particular func-
tions they most want in their handsets — 600 young people were inter-
viewed.80 John Lagerling, a manager in the DoCoMo strategy team, says that
the company is careful to make sure that its approach to market research is
broad. ‘We regularly conduct research outside the mobile telephone market,
as we are interested to see how “lifestyle” changes affect customers’ needs.
Take for example the Geofree. Users’ ideas provided the inspiration for the
handset, supplemented with by research looking at the developments in the
digital watch industry, where rugged designs combined with “outdoor”
features had been very successful. Combining a range of features in a hand-
set offers outdoor sportspeople added safety — easy access to weather, local
information and emergency services. You do not get these sort of insights for
new products if you only research your own industry’.

Although the robust Geofree II, the handy Raku Raku, and handsets
aimed at young people increase market penetration, this is not enough.
‘Voice-based revenues’ from these segments will not generate growth, as the
Japanese market has matured and call rates remain an area of strong price
competition. So non-voice services are also being developed.

Non-Voice and the Portfolio of Services

‘Non-voice services have become a fundamental part of DoCoMo’s strategy’,
says Scuka. Initially, these services were simple ones — such as downloadable,
changeable ring-tones (these have become a success story worldwide for
service providers, generating surprisingly high revenues). Once the down-
loadable ring-tone feature had been strongly marketed and the market
educated, further downloadable services were added such as ‘30K
Applications’, relatively small Java games, paid for on a one-off download
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fee. DoCoMo introduced their most prominent non-voice service in
February 1999. This is ‘i-mode’ (Internet mode), a service that is generating
significant revenues.

The idea behind i-mode involved making Internet access mobile and easy
and now it is the world’s largest mobile Internet service with 38 million
subscribers. Handsets with an ‘i’ button and special menus were developed
to meet DoCoMo'’s requirements for fast and efficient Internet usage. Not
only the handsets have been optimized but also the websites that are avail-
able have been coordinated — including those ‘authorized by DoCoMo’ — and
a new business model created. Internet access is priced on the amount of
information downloaded rather than the access time and this, combined
with the low basic rate of 300 yen ($2.4) a month for i-mode service, and one
yen for a typical email, mean that it is good value for money.

Four categories of i-mode service are provided:

» ‘Transaction’ (e-commerce, banking and ticket booking through the
websites of Amazon.com, Northwest Airlines and Citibank).

» ‘Information’ (for example CNN news, Bloomberg market updates).

» ‘Entertainment’ (for example Pokemon games, Hallmark e-greeting
cards, and hit songs).

» ‘Databases’ (for example telephone directories, restaurant guides, etc.).

Each of these categories has a number of websites providing what the indus-
try refers to as ‘content’. DoCoMo has carefully selected content partners for
the quality of their services, a willingness to optimise their websites for i-
mode access, a willingness to accept site development risk, and an interest in
forming a partnership (in which DoCoMo brings more traffic to the content
provider in return for a commission on the information charges levied).

Fast and easy access has been achieved by reprogramming websites using
a subset of the programming language HTML, which increases access speed.
The version of HTML used also allows new websites to be quickly created and
this focus on keeping it simple has allowed independent programmers to
create a wealth of unofficial i-mode content. Although ‘unofficial’ sites do
not generate content commission for DoCoMo, the availability of extra
content has been well received by customers and does generate a great deal
of data traffic revenue for the carrier.

Stimulating and Coordinating Innovation

Over 1,100 engineers are employed in DoCoMo’s R&D and spending on
development has increased by four times since 1998. This investment pays
for a very wide range of projects, from improvements to handsets to better
networks to support the uninterrupted availability of services. DoCoMo R&D
has adopted a central coordinating role — including stimulating innovation
— between the equipment manufacturers, content providers (websites) and
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platform vendors (network providers) as shown in Figure 1.11. In his role in
the i-mode strategy department, Lagerling is responsible for managing some
of these international collaborations. ‘Our strategy is to view the value chain
as an ‘ecosystem’, in which all of the partners need to have a fair margin. If
we as a company are too greedy, the system will not function well and rela-
tionships will suffer. Therefore, we share both risk and gain’'.

Handset vendors receive information from DoCoMo on specific product
requirements and the potential sales volumes. This encourages close collab-
oration on handset NPD and often DoCoMo makes direct investments in
such work, to ensure that new handsets are developed on time and these are
‘integrated to the content’ available. Close links with the content providers
include joint work on website operability and co-marketing. The platform
vendors are the third set of partners with which DoCoMo R&D has constant
contact, as networks determine the availability and reliability of services.
Availability is a key concern for Japanese users, as the country suffers from
earth tremors and following these there is extreme usage of mobile tele-
phones, as people check whether their relatives are OK. Therefore, network
capacity needs to be planned to match these ‘spikes’ in usage. Overall,
Lagerling says that ‘subscribers judge the value of mobile Internet services on
the basis of the quality of content’.

DoCoMo’s i-mode collaboration concept - the
‘ecosystem’!
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continued

Mobile telephone service providers worldwide are looking for what they
term ‘killer applications’ — services that mobile telephone users will use
extensively and that will generate significant revenue growth for providers.
DoCoMo is somewhat different in that it is not searching for one solution.
Instead it is looking to be the coordinator that can constantly create the best
mix of innovative services, handsets, content and reliable network platforms
that provides customers with services that they will find essential to every-
day life. “‘We aim to provide our customers with the best possible range of
services. That’s only possible by developing our position within a sustainable
network of innovative organizations’, says Lagerling.



