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Institutional Presentation

iN4iN
H = intelligence
iNgiN s,

Intelligence 4 innovation, in4in, is a program of the International SEPT Program of Leipzig University
and Conoscope GmbH, a consulting company, both of them based in Germany.

This program brings together a team of high-level professionals with experience in innovation manage-
ment, enterprise management and development. The applied knowledge is a result of rigorous processes
of experiences and knowledge systematization, advanced research on the topic and a direct linkage with
the private sector.

Together, SEPT, Conoscope GmbH and their strategic international and multidisciplinary partners, deli-
ver immediate implementation solutions in the field of innovation management and related areas.

Indin and their partners have been carrying out their activities in different regions of the world, with a

decade of cumulated experience in Europe, Latin America and Africa.

International SEPT Program - Leipzig University

0000

small enterprise promofion + fraining

The International SEPT Program is a research and training program at Leipzig University dedicated to
providing theoretical insights as well as practical experiences in the promotion of small and medium-
sized enterprises in developing and transition countries.

SEPT was launched at Leipzig University with a strong support from the German Academic Exchange
Service (DAAD) as well as other private and public partners.

Because of its location in Germany, SEPT staff have permanently the opportunity to learn from success-
ful German Small and Medium-Sized Enterprises (SMEs) and to analyze in detail their best practices and
winning experiences, as well as those of the institutions that foster and promote them.

These exceptional 'Mittelstand' Firms, as they are called in Germany, are known worldwide for their

dynamism and constant innovation. Additionally, many of them have managed to achieve leadership po-
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sitions in many different countries and markets, basically with high-value-added products and services.
For these reasons, all activities that are offered by SEPT are based on the patterns of the outstanding
German 'Mittelstand' and the measures that have been successfully applied to promote them. SEPT’s
main goal is to transmit this knowledge to institutions and firms from all over the world that are looking

forward to implementing successful strategies in the promotion of SMEs.

Conoscope GmbH

-l

CONOSCOPE*

CONOSCOPE GmbH was founded in 2010 by the companies INNOWAYS GmbH, CONTOUR 21
GmbH and inomic GmbH. These companies have each more than 10 years of experience in their respec-
tive fields and have common roots as they were all spin-offs from the Leipzig University. CONOSCOPE
works with the objective to lead innovation for sustainable business success and implement innovation
in these companies to ensure their long-term success.

What drives us is innovation, in order to offer our customers a comprehensive, unique and compelling

services portfolio.
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Preface

One of the authors’ main motivations to publish this book is the need to raise the success rate of innova-
tion projects undertaken by enterprises and organizations.

The emphasis placed by the authors in the fuzzy front-end of the innovation process is due to the fact
that, within their experiences in the different fields of economic activity, they have repeatedly witnessed
the decisive impact that this fuzzy front-end has in the fate and results of the innovation projects. When
investing the necessary resources, using suitable human resources and promoting essential intangible
capacities to cover the demands of this crucial period, it is possible to reduce the risk of failure of the
innovation projects. The high rate of failure is not only related to the very nature of the innovation, which
essentially means the attempt of something that has not been previously carried out. Many projects fail
because of mistakes or deficiencies in the management of their front (early) phases, and these failings
are often explained on one hand by the lack of analysis and poor planning, and on the other hand, by the
insufficient use of management tools that can bridge knowledge, strategy and practices.

The two sections of this book pursue two main objectives: first, to deliver the reader the conceptual ba-
sis to understand the why and how of innovation management with a strict orientation towards market.
Since an isolated application of methods and tools, without previously establishing a clear action line and
without defining priorities, generally leads to realizing pointless efforts and incurring costs, which could
be avoided. Both those who assume a leadership role in decision making and those who from their most
specialized areas intervene in innovation projects, must understand innovation as a process incorporating
multiple factors, areas and dimensions, and which implies certain complexities for the management and
the employees. In this ways, it is possible to count with the necessary elements to practice analysis and
develop strategies. Based on this approach it is possible to begin with the implementation of tools, which
allow materializing strategies.

Both the conceptual approach in the first section of the book, and the set of tools presented in the second

section, arise from the practices of German companies and their successful innovation approaches.
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PART ONE

Concepts
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The innovation process and its
challenges

The concept of innovation

Schumpeter points out the difference between the concept of novelty, which he names ,,invention”, and
that of idea development, which he defines as ,,innovation”. Unlike this definition, currently the term
winnovation” is used to point out a new or modified product. Taking this into consideration, different
conceptions and points of view led to obtain different definitions of ,,innovation” in literature (Hauschildt
2004). Although there is a consensus to accept the novelty as a central criteria for the definition of the
innovation, among the main authors exist fundamental differences in the use of the term innovation refer-
ring to the process or the result of obtaining something considered as ,,new”. If we consider innovation as
a process - based on Schumpeter’s point of view -, it refers to the ,,process” followed to obtain something
new. From the point of view related to the process objective, innovation is the ,,result” of a process.

In literature, innovations are often defined as a sequence of activities and decisions related to a temporary
and economic way. In the conception of innovation as a process, it would be necessary as a first step to
recognize that ,,invention” and the economical use of it are different. Roberts (1987) leads this concepti-
on to a simple formula: ,,innovation = invention + exploitation”. According to this definition, innovation

can be understood as a market-oriented economical use of an invention.

The dimensions of innovation

In this book, innovation is considered as the commercial value (utility, usefulness) of a novelty, thus

distinguishing it from invention. Innovations can occur in the following dimensions:

. in products and services as product’s innovations or

. in internal management processes and market interaction as process innovations.
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Figure 1 illustrates in more detail this general description of the dimensions of innovation.

New Marketing New Interface
<> concept < > with customer <>
(Dimension 1) (Dimension 2)

Knowledge of existing competition
characteristics (Business Intelligence)
Current and potential customers
characteristics (Marketing Intelligence)

Technological
options

I

New system of
product/service
delivery

(Dimension 3)

!

Characteristics of distribution channels and
purchasing skills (Service Intelligence)

Figure 1 : Dimensions of innovation. Source: Modified from Bullinger (1994).

New technological developments have a decisive influence over new product and service concept de-
velopment (Dimension 1) and simultaneously define the starting point for the development of new in-
terfaces with clients (Dimension 2), as well as define a new system of products and services delivery to
the client (Dimension 3). Particularly new information technologies and communications have driven
countless innovations, which have changed the scene of activities in areas such as marketing, distribution
and processes organization. The success behind service provider companies, such as Amazon or Dell,
has been based especially on the use of Internet to establish new forms of interaction with clients on a
framework of relatively traditional products trading such as books and computers. Thus, the innovative
capacity of a company does not only rely on the employee’s technological abilities, but it is increasingly

based on non-technological abilities, such as market and service intelligence.
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Stages of innovation process

The innovation process is made up of different stages. Figure 2 shows an ideal innovation process within
a company. The starting point is the identification of opportunities for the enterprise. This will allow to
search for novelties in the idea generation phase. In this stage new proposals and approaches will be eva-
luated and chosen. The concept ,,Fuzzy Front End of Innovation” summarizes these three phases. This
concept is particularly important for the success of the innovation process, because the selection of the
innovative idea mainly defines parameters such as characteristics, costs, and time requirements for the
development of a new product or service, etc.

In the product development phase, is critical to focus the limited resources of the company such as
financial capital, human capital, time, among others, in projects that promise to be successful. Finally,
in the commercialization phase, innovation should be directed to the needs of customers and promptly

implemented in the market (time-to-market).

Oportuity Idea Concept
identification Management Development

QQ 99

QQ &
. gg o | eRe
QQ

FUZZY FRONT END PRODUCT DEVELOPMENT COMMERCIALIZATION

Figure 2: The innovation process inside companies. Source: Adapted from Chesbrough (2006).

According to the previous explanation, it is essential to consider the ,,process” nature of innovation
projects. The innovation process requires the collaboration of different people and departments in the
company which are related to research and development (R&D), marketing and sales, production and
purchasing. The management of innovation should exert a special role and leadership throughout all

phases of an innovation process.
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Management of Innovation Processes

Hauschildt (2004) denotes innovation management as ,,the operative configuration of the processes of
innovation®. The tasks of innovation management border closely with those of general management.
Decisions on the implementation of innovations show specific characteristics which differ from routine

tasks in the administration:

*  Complexity/ multi-step
*  Orientation towards future
*  Uncertainty and risk

e Creativity/imposition

These characteristics clarify the substantial differences in innovation management and the general ma-
nagement of routine processes within a company. The task of the innovation management is “a process-
oriented work™ and not an isolated work, being responsible for a unifying task (and integral), because in
the field of innovation processes different departments are involved. This “interdisciplinary” work is one
of the key success factors for innovation.

These features of innovation management also help us to understand why the success rate of innovation
processes is relatively low. Industry spokesmen often say that between 80% and 90% of new products
are never successful, and a recent study by Nielsen Bases and Ernst & Young puts the failure rate of U.S.
consumer goods at 95% and for European consumer goods at 90%.1

For this reason, the key task of the innovation management is the application of management tools which
allow reducing this failure rate and, thus, increasing the efficiency of the innovation process, guarante-
eing that innovative products or processes will ensure the survival and growth of the company in the

market in the medium and long term.

Challenges of innovation management

The minimization of risks in the context of innovation processes plays an important role, especially for
small and medium enterprises. Consequently, three key points must be considered for reducing risks in

innovation processes (see Figure 3).
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Client Integration

Time-To-Market — Price-To-Market

Figure 3: Key issues for minimizing risk in innovation processes. Source: Own elaboration.

Time-to-Market Management

The fast development in scientific research and technological development and the changes in consu-
mers’ behaviour, especially in the field of consumer goods, encourage the progressive shortening of the

products’ life cycle (see Table 1).

Construction Automotive Machinery Electronics T Chemical
90s 9,3 7.3 7.1 6,3 5,3 55
70s 13,0 10,9 12,0 11,6 11,1 9.8

Table 1: Average length (in years) of the product life cycle in different industrial sectors, comparing the 70's to the 90’s of the 20th century. Source:

Develop based on different sources.

Simultaneously, one can observe the lengthening of the time required for the development of new pro-
ducts. The new products must be equipped with more and more features every time, which implies an
increase in its complexity. In the same manner, reducing the size of the products plays an important role.
As a result, the gap between the life cycle of the products in the market and the time required for its de-
velopment is shrinking, and frequently the development period is even longer than the life cycle of the
product itself in the market (Perillieux, 1995). The management of innovation must therefore take into
consideration an accelerated reduction of life cycles. This situation must be, consequently considered in

the integrated analysis of product life cycles (see Figure 4).
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Uncertainty degree

| A | | | | | A | | | |
/ Sales/ Income/ Contribution | Income ;
. 1 . 2 . 3 . 4 . 5 . 6 1 . 2 3 . 4 |
1 1 1 1 1 1 ; Positive | ‘ Time
Intense action, ! ! ! ' ' ' ' Cashflow '
or reaction ! 3 Negative Cashﬂﬂ_’il//3 3 3 |
Observation field relevant Searching :
to decisions for other I
. Research Prototypes Launch Saturation i
. - Potential |
Scientific-technological luti I
Pre-conditions solutions |
| i
Alternatives Preparing
of Assesment Devdelopment production and Markeft q Market_
and selection and testing distribution penetration egeneration
Observation cycle Gestation cycle :
Life cycle >1
Integrated Life Cycle ' Time

Figure 4: Integrated product life cycle. Source: Modified from Bullinger (1994).

The integrated life cycle of the product includes both the observation of the scientific-technological pre-
conditions prior to a technology as well as the period between the search for alternative solutions in this
domain and the market exit of the innovative product.

As a result, the management of Time-To-Market has gained increasing importance. Innovative compa-

and market innovation. It is therefore necessary to generate innovation plans through the synchronization

of the technological potential and the market demand. This allows defining the timing of innovation in

the context of innovation projects.

Price-to-Market management
One of the major problems in the management of innovation projects is the management of Price-To-

Market (price when launching a new product to the market). Many projects fail because of underestima-

ting costs. For this reason, it is essential to pay close attention to the management of the Price-To-Market
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since the beginning of the innovation process. Doing so, the innovation project is in line with the target
market since its inception and hence, the profitability of the product or service holds a competitive
advantage or helps easily to obtain it. In this process, one has to consider both development costs and
production or service delivery costs. This is particularly important in innovation projects in highly com-
petitive markets with short life cycles and a dynamic price development.

The goal is, thereby, to align the product or service development with the market and competitors ac-
tions. This implies the need for a paradigm shift in the management of innovation projects, which traditi-
onally have posed the question: How much will the new product cost and how can the profitability of the
company be ensured when selling this product? But the central question is certainly much broader: How
much can the new product cost and how to target it toward the client’s needs and the market to ensure the
profitability of the company? Therefore, the cost factor (target costing) is crucial when defining the new

product or service model (see figure 5).

TRADITIONAL PROCESS TARGET COSTING
Product or service idea Product or service idea
R&D, Marketing/Sales R&D, Marketing/Sales

Product or service model Market entry concept
R&D Marketing/Sales , Accounting/Finance
Change of
philosophy

Product . t Product or service costs
r r servi ) ]
oductorservice costs Accounting/finance, Production, R&D

Accounting/Finance, Production and Marketing/Sales

Product of service idea Product or service model
R&D, Accouning/Finance, Production

Marketing / Sales and Accounting / Finance and Marketing/Sales

Figure 5 : The Meaning of the cost factor in the definition of a product model in the context of Time-To-Market Management. Source: Own elabo-

ration.
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Client (customer) integration in the innovation process

The narrow scope for planning and the great uncertainty of innovation, especially in its early stages,
require a high level of cooperation between the different parties of the company involved in the project.
Additionally, a good measure to reduce the risks of development is usually client integration in innovati-
on processes. The client can give clues to the company about unsolved problems in the market and ideas
for developing solutions and opportunities to implement certain existing technologies. The information
concerning both the market and the technology can lead to the generation of ideas and concepts for new
products. In the later stages of the innovation process, the integration of customers in product testing or
application development may generate useful inputs for the improvement of products or services or for
the prevention of failures.

Companies that involve customers more in obtaining ideas and their development processes, increase the
successful launch of the product to market despite the high degree of uncertainty of these innovations.
Particularly, client integration leads to a reduction in development time by up to 20%. Additionally reduc-
tions in the costs of development and product complexity can also be generated, though on a smaller scale.
Companies which actively involve clients in the innovation process frequently appear more among the
pioneers of the market than those that make it less often. The pioneers, given its time advantage, can tem-
porarily enjoy a “monopolistic position” and catch the profits of the early stages in the product life cycle.
The adaptation of a new product or service to the customer’s demands is undoubtedly a major aim of in-
novation management. However, it must be recalled, that the customer’s capacity to predict his/her tastes
and needs has a limit. In most of the cases, customers refer only to their current needs and problems; that
is to say, to situations which are within the scope of their direct experiences and imagination.
Suggestions to radical innovations, which can be distinguished for being functions or configurations
so far unknown, cannot be expected from the part of the customer. Hamel and Prahalad (1995) make
reference to innovations such as mobile telephone, fax and CD player, among others, to which clients
were not manifesting any explicit need before they were launched to the market. Even Henry Ford had
an opinion about it: “My customer’s needs were faster horses, not modern transportation such as an au-
tomobile”.

When an enterprise bases its innovation activities only on client’s recognizable needs, it leaves apart many
market opportunities. For this reason, it is important that during the idea generation phase both types:
unexpressed demands and needs from people who do not necessarily belong to the current target group

have to be considered. In this way, the potential existing within the market can be recognized and used.
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Strategic management
of innovation

Introduction

Currently, most of the markets are distinguished for having very aggressive and dynamic competitors
headed by innovative companies. In this environment, called ,,hyper-competition” by some authors, new
competitors are oriented to create constant unbalances and changes through new technology, shortening
of the products life cycle, unexpected entries to new markets and radical definitions of the limits of their
business core (D’Aveni, 1995). Quality and price are basic conditions required to be competitive (Forca-
dell and Guadamillas, 2002). As a consequence, enterprises should seek new markets in which they can
maintain, at least for a short period of time, a competitive advantage which allows them to obtain some
advantages (D’ Aveni, idem). In this context of intense competition, innovation is seen as one of the most
valuated strategic resources and becomes indispensable.

The innovation strategy, assuming the enterprise as the unit of analysis, must be incorporated in the glo-
bal business strategy of the company. Thus, this chapter will approach, in first place and on a succinct
way, the definition of strategy; in the second place, the business strategy; later on, how the innovation
strategy can be integrated into the business strategy; finally, the elements conforming an innovation
strategy will be discussed.

Michael Porter (1996) states that a strategy is the creation of a unique positioning which the company
achieves in the market through the implementation of a set of differentiated steps or actions which will
result in a competitive advantage that will be tenable over time.

According to Porter (1996), a strategy focused essentially in the operational efficiency was successful in
the early 70”s and 807s. Japanese companies were able to penetrate and lead markets with pioneer practi-
ces related to total quality management and continuous improvement because their competitors were
far from the productivity frontier. However, the rapid spread of these good practices would result in the
fact that competitors could also acquire such capabilities generating standardization (homogenization)
instead of differentiation and, thus, these were no longer strategic (good policy) practices. Moreover,
this convergence of strategies normally occurs in a scenario where equality drives to price competition,
ultimately leading profits to decline (Galavan, Murraz y Markides, 2008). Robert Burgelman (2002)
from Stanford University, defines strategy as a way to gain and maintain control over one’s own destiny.
Galavan et al (2008), with a practical orientation, sustained that an isolated strategy lacks life and energy.

It would only come to life through its linkage with innovation, leadership and change management.
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From the definitions presented, it can be concluded that a business strategy based on systematic and con-
tinuous innovations, radical or disruptive, may provide the distinguishing element that has been sought to
achieve the goals set by the company. However, due to the high degree of uncertainty and the risk inher-
ent to innovations, the innovation effort deployed by companies must be focused and planned in a consis-
tent manner. Innovation efforts without clear goals or well-conceived strategies are often detrimental to

the company’s performance and represent a negative impact factor in the company’s innovation culture.

Business strategy and the innovation effort

In order to understand the relationship between the global strategy of a company and the role of the
innovation efforts, it is necessary to review some basic concepts related to strategy and to consider the
difference between a current status, a future status and the means and ways to accomplish the change
from one situation to another.

Every company has a goal, whose realization will depend on the actions that its members carry out. The
company’s aim is reflected in its vision, goals and objectives, whereas its actions are fulfilled in its mis-
sion, strategies and tactics (see Figure 6). The first group is related to a state that the company wants to
achieve in the future. The second group represents courses of action to be taken in order to achieve the
proposed end.

The vision is what the company wants to ,,become or reach” in a given time. The goals define and shape
what the company understands as the established vision. These have to be demanding enough yet reali-
stic. If the goals are too high, they will demand unnecessary efforts and inadequate decisions that will
affect the company. If they are mediocre, they will lead to waste of the company’s capabilities and poten-
tial, will limit the employee’s impetus and motivation, and will leave the door open for new competitors’
entry. The objectives are the milestones that will transform goals into reality, and therefore, they should
have measurable attributes such as the deadlines to be achieved and the quantity or magnitudes to be ob-
tained. This hierarchical set of aims, goals and objectives will provide the criteria to determine whether
the performance of the company was in line with the desired results or not.

The mission is, by contrast, what the company must ,,do”, the purpose of its existence and the justifi-
cation of its vision. Business strategies are the plans and courses of actions aimed to achieve goals: the
strategies answer the question how to achieve the goals. The mission will be the point of reference when
establishing business strategies. From the multiple strategies which can be raised to achieve the establis-
hed goals, only those in line with the company’s mission will be selected. For example, a company whose
mission includes protecting the environment would do wrong if planning a strategy which contradict or
ignore this principle. On the other hand, tactics (which allow implementing strategies) are achievable in
a shorter period and have a more limited scope. The mission, strategies and tactics will also shape the

image and personality that the company will project in its environment.
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OPPORTUNITIES THREATS

To be judged by

Influence

EXTERNAL FACTORS

INTERNAL FACTORS

Figure 6: Business planning model. Source: Adapted from , Business Rule Motivation Model”, The Business Rules Group (2007).

According to the model presented on figure 6, the strengths, weaknesses, opportunities and threats eva-
luation allows to delimit risks and rewards which arise from the influence of external and internal factors
both in the purposes (vision, goals and objectives) and in the actions (mission, strategies and tactics). If

they are not identified, analysed, and evaluated in a consistent way, these factors will not have an impact
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on the business planning, but they will have an impact on the implementation and results.
Figure 7 shows, as an example, a summary of the mission, vision, great goals and main strategic axis of
Procter & Gamble (P&G) in order to contrast the differences. According to Robert McDonald, President

and CEO of P&G, innovation makes these strategies to become winners.

“To become and be
recognized as the best
services and consumer

“We will provide branded products and
services of superior value and quality that - 5
will improve the life of our consumers in the

world now and for future generations”. product.s c?mpany
worldwide”.
BUSINESS STRATEGIES GOALS
e To grow from the business’s core: Great ¢ To achieve organic sales
categories, great brands, great countries. between 4% and 6%".
e Accelerated growth in business with higher —_— e An expansion margin of
margin. Global trends: beauty, personal +50to +75 bps/year.

care and health.
e To achieve free cash flow
e Wininlowincome customers/ winin productivity of 90%.
emerging markets and developing countries.

Figure 7: Example of vision, mission and strategic axes of the business. Source: Author’s Own elaboration based on P&G website and McDonald (2008).

Once the model of Business Strategic Management has been presented, it is possible to identify the star-
ting point of the innovation efforts of the enterprise. The possibilities of innovation lie in the gap between
what the projections suggest on where the enterprise is and where the company wants to be (Scott, 2008).

Figure 8 clarifies this concept.
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INNOVATION EFFORT
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Strategy Design

Figure 8: Innovation effort in Business Strategy. Source: Own elaboration.

If a state would be defined as a picturel of the company results in a given moment of its existence, it
could be deducted that the target state, realistic but demanding, represents precisely the group of results
to be achieved (scheme A), while projections based on historical data of the company’s performance
would conform the projected state (scheme B). Assuming that the company only wishes to achieve its
projected state (scheme B), it means that it will work on the same way that it has been done, without
making changes that will produce a significant difference.

Indeed, the difference between the targeted state and the projected state establishes the gap to be filled by
the additional contribution or the ,,innovation effort” that the company must be willing to perform, if it
intends to reach the most challenging goals (scheme A). As shown in Figure 8, innovation is not an end,
but the means which is a critical component of the business strategy. Depending on the magnitude of the
required innovation effort, an innovation strategy will be designed in order to achieve the aspirations for
growth of the company and to achieve the changes which will allow reaching the outlined targets.

Using the same chart (Figure 8), the phenomenon of hyper-competition can be better explained. For a
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leader in innovation, the scheme B would point that its ,,traditional actions” are already including efforts
and innovation activities, since historically, the enterprise has been innovative. When such companies
pose even more challenging target to states with progressively higher innovation efforts, then the hyper-
competition environment is generated in the market. These companies not only have a good innovation
management, but they optimize it on a constant basis. Consequently, competitors who do not adopt
strategic actions for innovation will become less competitive in the market and, therefore, they will have
fewer chances to survive.

The innovation effort of the company will be deployed in two big stages. The first one is the strategic

diagnosis and the second one, the design of the strategy itself.

Strategic diagnosis

The proper strategic management of innovation requires a good interpretation of reality and state of art.
It is necessary to know the current status of the company and its products with regard to that reality and
identify the different possibilities for courses of action.

To support the strategic decision-making, it is necessary to begin with the analysis of the product and
services life cycle, of the technologies related to a product, service or process and of the industry or sec-

tor in which they compete.

Product and technology life cycle

A starting point for the analysis of internal strengths and weaknesses in the strategic management of
innovation is the product life cycle model. The central idea of this model rests on the thought that goods
and services have a limited lifetime in the market. Among the typical phases of this restricted life course

of the products, the typical trajectories of sales and profits are also reflected (see Figure 9).
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Figure 9: Product Life Cycle Model. Source: Lenk y Zelewski (2000).

Starting from the finding of a new solution to a problem (an invention), the product will be developed un-
til it reaches its maturity in the market. It is then that the development costs arise in the company, which
vary noticeably according to the sector in which it is competing and the technology it is using. With the
market introduction, the commercial utilization of this novelty is produced (this is the innovation itself).
Despite the continuous sales growth, the measures to penetrate the market and to increase sales commit
financial resources. A positive transformation will occur on the return of investment only in the so-called
growth and maturity phases. In the last phase, the declining phase, sales and profits will decrease.

Products are generally not sold in their original shape indefinitely. Planning products or services wit-
hout considering their finite nature in the market is likely to become quickly an obsolete planning. The
absence of a previously developed business strategy would avoid the recognition of this problem. If the
company limits to “expect” incremental revenues and profit growth in the future, it will soon find a di-

vergence between the expected numbers and the actual achieved figures (Figure 10).
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Figure 10: The problem of Strategic Gap. Source: Lenk y Zelewski (2000).

Measures to bridge the strategic gap are a timely and systematic analysis of the company (internal
strengths and weaknesses), the analysis of the environment (opportunities and threats) and the develop-
ment of the strategic guidelines of the company. Not only the products and services that the company
offers have a limited lifetime. The technologies on which products and services are based can also age.

This ageing process or obsolescence is subjected to a growing dynamism due to the rapid technological
advancement, for example in information and communication technologies, engineering, biotechnology
and environmental engineering. Many technologies and products make their way in a few years; one
only needs to think of the generations of computer processors. The idea of a limited lifetime is also valid
on the context of technology life cycle. For instance, the McKinsey model clearly shows the need and
difficulty that companies have to change an already established technology to a more efficient one (see
Figure 11). Showing a typical S shape, technologies have first a growing success, which then decreases
from the point of view of their performance. Although at one point an old technology may have a higher

performance, the development potential for the future are much higher with a new technology.
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Figure 11: McKinsey's Technology life cycle. Source: Taken from Perillieux (1987) p. 36..

The classification of a technology according to its position in the life cycle, proposed by Arthur D. Little,

can help not only to recognize internal technological problems, but also to identify external technologies

as well as the high and low attractiveness of a technology. In this classification, it’s possible to differen-

tiate the following stages:

e New Technologies

The implementation in a cost-effective way is not yet clear or is unsafe.

e Setting pace technologies

he first effects of its usage in the potential market and the competitive dynamic can

be already recognized.

e Key Technologies

They influence significantly the current competitiveness.

e Basic Technologies

Competitors dominate (control) these technologies more or less at the same extent.

* Displaced technologies

These technologies have been already replaced by new ones..
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External and internal analysis

At a time when the product’s life cycles shorten, every competing company which wants to build its po-
sition in the market needs successful innovation strategies. The basis for the decision on which strategy
must be followed is an analysis of the company (internal) and an analysis of the environment (external).
The internal analysis deeply explores the strengths and weaknesses, the resources potential, structure and
infrastructure, and core competencies of a company. Internal factors also include the explicit or implicit
values of the company such as the practices commonly used in the company, the assumptions and di-
lemmas, and the prerogatives of those in power in the company (The Business Rules Group, idem/). The
portfolio analysis of the company and its products also belong to the internal analysis.

In contrast, the analysis of external factors examines, on one hand, the macro environment, whose factors
are determined by the environment or surrounding conditions, which affect the existence, performance
and development of the company. Current and future economic environment belong to this group, as well
as the legal and regulatory environment, the changes and trends of society, the political environment and
the overall evolution of technologies. Moreover, the external analysis explores also the competitive envi-
ronment, which is constituted by five forces (Figure 12) immediately influencing the performance of the
company and, thus, the strategy’s design. Michael Porter proposed a very practical model for analyzing

the competitive environment.

Potential buyers

Competence within
the Industry

Competence within
the Industry

Bargaining power Bargaining power

of suppliers of Buyers
Suppliers @Q@ Buyers

Rivalry among
existing firms

Threat of Substitute
Products

Substitute Products

Figure 12: Michael Porter’s five competitive forces. Source: Porter (1997), p.26.
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Generic strategies and its impact in innovation management

Porter distinguishes the business (corporate) strategy in two dimensions: cost-leadership based strategies
and differentiation strategies. These are complemented by its scope in the market — serving the whole

market or focusing on a niche (niche strategy). These strategies are called competitive strategies (see

Table 2).
Low cost Differentiation
o Wide target Market Costs leadership Differentiation
>
£ 2
O
O Focused
Narrow target Market Focus on costs )
differentiation

Table 2: Business strategies. Source: Porter (1997).

According to Porter (1997), the long-term business success can be gathered from the implementation of
only one of these strategies. Positioning ,,in the middle”, in other words, to assay one and the other , does
not lead to long-term business success, since according to him, focusing only on one of the strategies
ensures the survival capacity of the company. The cost-leader can be identified in the market because of
its low prices, whereas a company with a differentiation strategy highlights the superior performance of
its products.

Similarly, the decision of the company's strategic management is strongly influenced by the definition of
what is relevant in the market. In this way, the entire market can be reached or a niche strategy can be
intentionally chosen. In the latter, the company must focus on the specific requirements according to its
market segment. This course leads thus either to a cost leadership or to a differentiation strategy.

The basic definition of such strategy has a highly significant effect in the innovation management. In the
context of a cost-leadership strategy, the innovation on the company’s processes acquires a great impor-

tance. If in the long term exists a competition for the lowest prices with all the other players within a
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given market, the company must be able to produce goods at lower prices. A quality leader, by contrast,
must convince its customers with a relatively high quality. Current improvement and renovation projects
are essential for the long-term business success, in which innovations become a fundamental need in
order to maintain the quality-leadership strategy.

According to the strategic direction, the innovation efforts will be focused on different fronts. By spe-
cifying the links between process and product innovation, it can be understood that, in both cases, over
time, technological innovation in its different forms becomes relevant. Just as product innovation usually
lead to process innovation, process innovation also generate at least incremental product innovation. In
any case, the direction of the innovation efforts can be differentiated according to the company’s strategy.
In the case of the niche strategy, it is argued that a company must offer its products according to its
customer’s wishes in a relevant market segment. These wishes may mean adapting to quality factors,
cost, etc. Certainly, thanks to the homogeneity of niche customers, compared to an entire market, it is
possible to implement more focused actions; it even becomes irrelevant to select among the forms of
strategy. A well conducted market analysis can provide the basis to decide whether to apply a quality

strategy or a price strategy.

Analysing the industry and its life cycle for forecasting sector’s growth

The concept of sector life cycle is an extension of the simple concept of product life cycle. This is a tool
that provides diagnostics of the sector situation in order to forecast its development. The base would be
the following hypothesis: when immediate reaction or responses in the very short term is needed because
of changes in the company’s environment, the costs of measures for strategic adaptation increase. The
concept of sector life cycle will be helpful for the early detection of relevant strategic problems, avoiding
thereby higher costs caused by precipitated immediate reactions.

The position of the strategic business units in the framework of the current industry situation must be
determined and a forecast of the future development should be carried out. This should ensure that neces-

sary measures are taken in a timely manner. The need of these measures will become evident by:

e Identifying gaps in revenues caused by the simultaneous decline of the main products.

*  Not noticing in the right moment structural changes in the industry development.
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In order to know the industry life cycle, the products and ,,products generations” life cycles must be ad-
ded (Figure 13). A product generation consists in all sorts of products which can solve certain customer’s
problem with a given technology. An example is the set of all the electronic watches which solve the
customer’s problem ,,time measurement and expression” with the aid of quartz oscillators and electronic
integrated circuits. However, the industry is defined by a generic problem of the client, for which there is
a solution regardless of the technology to solve it. So arise and vanish sectors or industries: according to
the emergence and disappearance of typical problems and needs of customers (in the example, the need

or problem to ,,measure and see* time).

Product Generation of products Sector/ Industry

/" \

Figure 13 : Addition of product and life cycle of the product generation. Source: Lenk and Zelewski (2000).

An industry life cycle over time (in the sense of the evolution of customer problems regardless of the
solution) can be understood as the sequence of several new technologies (in the graph, technologies life
cycles are represented by the blue intermediate curves grouping different product life cycles curves).
While an industry life cycle comes to an end only when the customer’s problem disappears, different
product generations can grow and decline within the same period (the long red line at the top corresponds
to the life cycle of the industry).

The graph below (Figure 14) shows an ideal industry life cycle for computer based information proces-

sing systems used in the office:
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Figure 14: Typical industry life cycle for computer based information processing systems used in the office. Source: Lenk y Zelewski (2000).

Recognizing maturity and decline

There are recognizable indicators that help predict turning points in the sales of an industry. A particu-

larly important point is the transition from the maturity phase to the decline phase of the industry. This

transition is accompanied by a series of easily identifiable indicators (Figure 15):

¢ Decreased interest from customers

Customers lose interest in the possible applications of the products in the

announcement of product enhancements and innovations.

*  Substitute products and technologies

An example of substitute products and technologies is the introduction of colour

television which was accompanied by a decrease in sales of black and white TVs.

*  Pressure on prices due to an overcapacity or lack of product differentiation

If capacity cannot be used fully and the prices are reduced because of overcapacity,
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one can deduct the decline in the industry growth, since in most cases; these capabilities
were achieved over a period of positive industrial development. Lack of product
differentiation that occurs at the end of the growing process of development and

continuous improvement is also an indicator of the decline in industry growth.
*  Market saturation

The reduction in the number of new buyers also indicates the industry's transition

towards a stage of maturity or even decline.

Receding interest from customers
Sales

Substitute products or technologies

Price pressure

Market saturation

Time

Figure 15: Decrease in sector’s growth. Source: Lenk y Zelewski (2000).

Innovation strategy design

The design of the innovation strategy of the company will be given, on one hand, by the innovation ap-
proach, and on the other, by the innovation strategy, which must align all its components or axes with
the approach.

The innovation approach will help to set out the vision, mission and goals in the different dimensions
related to innovation. The strategies will make possible to close the existing gaps between current in-
novation capabilities of the company and the capabilities required to achieve the desired outcomes. The
alignment of the components or strategic innovation axes will be the differentiating factor enabling the

company to maximize the success probabilities of their innovation efforts in the overall business strategy.
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Innovation approach

Metaphorically, the company must first decide where to play and then define how to win (McDonald,
2008). The decision of where to play will define the focus of innovation that will consist of the following
non-exclusive dimensions: the scope of innovation, the kind of innovations that will by prioritized, the

degree of novelty of the innovation outcomes and the market entry order (see Figure 16).

Scope

e Within the business core
¢ Outside, but close from business core
¢ New business

Kind of
innovation
Market entry order
e Product
e Firstentrant e Process
* Early follower e Marketing
¢ Lateentrant e Organizational
e Market

Degree of Novelty

¢ Radical
e Disruptive
* Incremental

Figure 16: Innovation approach. Source: Own elaboration.

Scope of Innovation

The company must define whether the opportunity for innovation and growth is:

e Within the core business
o Outside, but not too far from its core business

* A completely new business for the company

The choice of the scope will correspond to the resources and capacities that the company has to expand
the areas of expertise, the external pressures forcing it to change the course and the growth targets that it
has set. There are even companies that opt for diversification, meaning that their scope is set in and out

from their core competency areas, which obviously requires a strategy which shows greater challenges.
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Global leading companies reformulate their areas of action and innovation fields based on global trends
in technology and consumption needs of the population (Ebert, Chandra and Liedtke, 2008). This is be-
cause both factors provide the means of more rapid economic growth and higher margin which enables
companies to achieve their goals. In recent years, for example, the beverage industry has been showing
a new direction away from the core of its business by innovating with functionally hybrid products
(Blischok, 2008). These drinks not only fulfil their traditional function of quenching thirst, but also inclu-
de healthier solutions with vitamins or fewer calories. With these moves, the barriers between industries

are increasingly permeable creating a much more intense competition.

Kind of innovation

Innovation has been traditionally regarded as new products development, but companies can compete in
a variety of areas: providing new and better services, improving operational execution, acquiring new
technologies, finding new ways to understand customers better, etc. (Mc Donough, Zanck and Berdrow,
2008). Therefore, an innovative company will not only be one which can create new products, but also
the one having the ability to place them on the market at the right time and under the best conditions.
Three generic types of innovation spanning a wider range are mainly considered (product, process and
organization). However, there are several typologies of innovations, identifying among them product,
process, marketing, organizational and market innovations.

Product innovations are new or improved products or services introduced to the market to meet consumer’s
needs (Abou-Zeid and Cheng, 2004; Trott, 2008). Marketing innovation is the implementation of a new
trading method related to product, promotion, positioning and price (OECD, 2005). The focus of process
innovations is to improve efficiency or reduce costs in production, administrative and logistical pro-
cesses (OECD, idem). Organizational innovations refer to the implementation of good practices in the
workplace or in relationships with external organizations (OECD, idem). Finally, market innovations can
arise if the market size is reduced or competition is such that the company cannot achieve the necessary
market share to grow at the desired pace. On the one hand, the company may choose to enter new market
segments or completely new markets, adapting its products to the particularities of these. On the other
hand, market innovation can occur when the company has developed a product innovation that has no
place in its market and has to look for other markets where to place it. A different case is a new product
which is so innovative that it can modify consumption patterns, and therefore, the characteristics of
existing markets.

The company must decide whether to focus on one type of innovation or choose various types. Clearly,
if a company handles both demand-driven innovation (product innovation, marketing and / or market)

and innovations geared towards efficiency and cost reduction (organizational and process innovations),
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it will have a better position to face the competition. In fact, innovation projects often require changes in

processes and company structures.

Market entry order or launching

A fundamental decision for innovations in product and for an eventual innovation project has to do with
the time-to-market and, consequently, with the period before this launch. This dimension responds to
the degree of proactivity and reactivity of the company. The order of market entry is classified as “first
mover” “early follower” and “late entrant”.

The term time-to-market is directly related to the profitability of innovation. Given the nature of the mar-
ket (global economy, intense competition, increased deregulation and increasing rates of technological
advances), the product life cycle is reduced. This means that the period for the commercial use of any
innovation and the corresponding depreciation of the investment is becoming smaller every time. New
generations of products or completely new solutions occur more often. If a company in this environment
cannot quickly get to market with their own innovations, valuable time is lost and the profitability of the
entire project is jeopardized. A late release could in any case be compensated with aggressive and intense
marketing as well as through existing distribution channels which have already demonstrated their per-
formance and efficiency - a measure that is often taken by large companies.

As it can be appreciated, the life cycle of products is closely related to the order in which the company
enters the market. The company must know the key moments when its innovation should be introduced
to the market and the phases of maximum growth, maturity and decline as seen in Figure 9. The launch
time must be planned and set in one of the early stages. Although market forces may influence the dura-
tion of the different phases of the project, a company can exert more control by redefining the length of
those with the help of techniques to reduce the development time of the innovation. There are companies
that handle carefully the precise moment of their launchings, for example by introducing successive
versions of the product as incremental innovations to enhance product and brand presence in the market
in order to extend the stages of growth and maturity and thus getting more benefits from the innovation.
Because of this, the launch strategy gains importance for the commercial success of the innovation.
According to Mc Donough et al. (2008), the first movers coming into the market with new products,
vie for having next generation products and are the ones who usually make drastic movements in their
product-market position. Therefore, a “first entrant” strategy focuses mainly on product innovations. The
“early followers” monitor the actions of the “first movers” in order to adopt and / or adapt the new intro-
duced product. With the aim of gaining market share, “early followers” should focus on having a better
understanding of the customer and offer services that allow them to compete with the pioneers, thus its

success is often given by marketing innovations. As for the “late starters”, they should focus on reducing
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costs and producing on a large scale, therefore, process innovations are often their main objective.
Briefly, it is possible to differentiate between two basic strategies for launching (Timing Strategies): the

“first movers” and the “followers”.

The first movers are those companies which are the first to offer an innovation to the market. In this re-
spect, the pioneer- strategy is used as a synonym for first mover strategy. They have great capacity and
resources to recognize and observe the new technological developments, consumption trends, introduce
radical innovations and create new markets. A key factor is to take advantage of the stages after the pro-
duct launch to achieve as much sales as possible at the highest prices that the market is willing to pay. In
this way, it is possible to exploit a temporary monopoly position (optimization of Time-To-Profit).

The followers in general are the companies offering a product after it has been released by another. Thus,
the follower can be a copycat company or one that has not developed the technology by itself but after
the first mover. If this is the first case, the copycat strategy can be considered to meet or possibly exceed
the pioneering technology even at the time of launch. Because of this, for the “early follower”, shortening
the development time to accelerate the market entry is a crucial factor for success. Especially in highly
dynamic sectors such as information technology and communications, for example in the Internet, only
a few months or even weeks may be critical to be listed as the first in the market. In this constellation,
the imitators often have the opportunity to overtake pioneers before reaching maturity in the market. For
example, this type of follower can present or attempt to set a new standard with its own development. For
the “late entrants”, development time becomes less important because they enter imitating competitors in
a matured market with existing standards, however, they must achieve high productivity and efficiency in
their processes in order to reduce prices to levels that will allow achieving the necessary sales volumes
and thus, reach their goals.

Table 3 shows the advantages and disadvantages of the “first movers” and followers in general. Finally,
success in the order of market entry will depend largely on the barriers that the company set to prevent

the entry of new competitors, and one of the best barriers will be a strategy of continuous innovation.
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First movers

Followers

Pioneer profits

At launch there is no influence of competition
Reputation and Image

Experience

Greater margins for pricing

Lower R&D costs.

Learning from the experience of the first
entrant (“first mover")

Lower uncertainty about the demand and

buyer's needs

Efforts to convince potential customers can be
very high

Danger of imitators are able to come out to
market soon

Patent can be a cause for the competitor to

have access to technology

] e The advantage that gives the experience curve ¢ Reduced risk of technical errors in the product
_?‘_f can be transformed into a cost advantage
§ e Definition of standards
-<(c o Potential for radical or disruptive innovations
e Changing consumption patterns
e Early construction of market know-how
e Determination of distribution channels.
e Placement of barriers (registration fees,
patents)
e Longer development time and higher costs e Existence of entry barriers and risk of not
o Costs of market access (e.g. regulations) overcoming them
o Uncertainty (risk of loss of investment) o Thefirstentrant (“first mover”) has established
e Errorsinthe new product itself as market and technology leader
e Getting to the equilibrium price / value of the ¢ Lower image benefit in the long-term
" product for the customer ¢ Need to adapt to the standards set
% e Changesinthe buyer's needs * Noveltyisnolongeracompetitiveadvantage or
E o Uncertainty about the next steps of the market marketing
% e High costs of market access e Eventually it is necessary to align the strategy
.g o Risk of technological leaps with that of the pioneer

The need for rapid reaction capability and
excellent coordination
It is likely that other competitors are about to

enter the market

Table 3: Advantages and disadvantages of the market entry order. Source: Adapted from Schewe (1996).
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Degree of Novelty

Innovations are classified according to their novelty degree in incremental, disruptive and radical innovations.
Incremental innovations represent minor changes to existing products that are constituted in discrete advances
in time and cause less impact on both the market and in the production and knowledge systems of the compa-
ny. Radical innovations, conversely, are major changes which usually involve introduction of new technology
products that cause a great impact on the markets. These include the discovery of new knowledge, are highly
risky and involve the reconfiguration of the company in terms of knowledge and resources investment and in
terms of the usual practices of the organization.

On the other hand, disruptive innovations are not great technological breakthroughs such as radical innova-
tions, but they create a break in the market by supplying marginal segments not considered by radical inno-
vations. Clayton Christensen, creator of the theory of disruptive innovation, says that the technologies at an
early stage do not meet customer needs. As they evolve these become more complex because companies focus
on developing more sophisticated products for more demanding customer segments, displacing customers
willing to pay reasonable prices for more basic and simple products which suit their needs. There are many
companies that come in a dizzying race without observing that certain products are surpassing customer ex-
pectations. Xavier Mosquet, General Manager in Detroit at The Boston Consulting Group, refers to the French
supersonic aircraft ,,Concorde* as an example of an entirely new product, which however, failed to capture
neither the price level nor the market share necessary to achieve the equilibrium point. This kind of situations
opens the door to companies that strategically achieve positioning their ,,disruptive* innovations to attract cus-
tomers who are outside the scope of the market because they lack skills, access or wealth (e.g. eBay or Intuit's
Quick Book with a very simple accounting software for small businesses), attracting frustrated customers who
have to adapt their way of working to products that do not meet their needs, or customers who don't find what
they desire due to market fragmentation (e.g. P & G unifying the market through big brands), or clients who
did not need and did not value all the functionality of existing products on the market (e.g. Tata with a basic
car but more affordable) (Scott et al., 2006).

Companies leading in innovation try to find a balance between the different degrees of novelty of their inno-
vations. As seen in Figure 7, P & G in its third strategy focuses on reaching low-income consumers. This stra-
tegy opens the way for disruptive solutions that provide more basic products that meet the needs of marginal
market segments. An example is PUR, a low-cost water purification product, for domestic use that reaches
very low-income markets. His second strategy is the drive to achieve more radical innovations, since the ap-
proach is to develop new products and hybrids that follow global trends. In the first strategy, P & G aims to
strengthen the positioning of their big brands through a better understanding of the needs and aspirations of
its consumers. This understanding of consumption patterns will allow incorporating them into their existing

products through incremental innovations.
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The innovation strategy

The innovation strategy includes the following axes: innovation process, innovation culture, organiza-
tional structure for innovation, knowledge platform, financial and time resources, foreign aid and infra-

structure. Each of them is a strategic axis that must be aligned with the rest (see Figure 17).
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Figure 17: Alignment and complementarily between strategic innovation axes. Source: Own elaboration.

The innovation strategy will aim to close the gaps between the current status and the goal state of each
strategic axis, so that these are aligned with each other and according to the needs and possibilities of
each company (see Figure 18). Both the vision and mission of the innovation system of the company and
the goals in each of its strategic axes must support the innovative approach that was defined and derived
from the business strategy (see Figure 18 and see also Figure 8). The strategic innovation plan should
clearly describe the activities, milestones, human, financial and time resources required to achieve the

objectives which were set.
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Business Strategies

Scope

« Within the business core
« Outside, but close from business core
* New business

Kind of
innovation
Market entry order
+ Product
 Firstentrant * Process
« Early follower « Marketing
« Lateentrant « Organizational
* Market
Degree of Novelty
+ Radical
« Disruptive
* Incremental

INNOVATION

MISSION

Innovation Strategies

Innovation process axis Strategic actions

Culture axis Strategic actions
Current

Status Structure axis Strategic actions Goals

Cooperation axis Strategic actions Innovation
Strategic
Axes

Innovation

Strategic Knowledge axis Strategic actions

Axes
Infrastructure axis Strategic actions

Resources axis strategic actions

Figure 18: Business Strategy, innovation approach and innovation strategy. Source: Own elaboration.

Christiansen (2000) argues that the design of the innovation system, and therefore the innovation stra-
tegies, depends largely on the industry to which the company belongs. Table 4 shows the relationship
between the abundance of ideas for new products versus the risk degree of the investment linked to their
development. This analysis suggests that there are differences between industries that lead to different in-

novation strategies. This approach will help in the analysis of the strategic innovation axes shown below.
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Many ldeas
Abundance of
ldeas

Few ldeas

Numerous/low risk

e Focus: diversification
o Example: Mass consumption

industry

Numerous/high risk

e Focusonareaswitha
competitive advantage
e Example: pharmaceutical

industry

Limited/low risk

o Addressed search of ideas
o Example: cement industry,

chemicals, commodities

Limited/high risk

o Race to be the first with the
best product
e Example: electronics

Low

High

Table 4: Relationship between ideas abundance and investment risk. Source: Adapted from Christiansen (2000).

Strategic axis: Innovation process

In the case of the innovation process axis, the strategy will consist, firstly on selecting the kind of process
that will be used and later on optimizing it.

According to Robert G. Cooper, creator of the stage-gate process® for new product development, the
choice of the innovation process will depend on the risk of the innovations being carried out. A radical
innovation requires a process with more gates, since a higher risk requires more checkpoints to assess
whether the project should continue or not. This is the common scenario for industries in the quadrants
of “high risk” (see Table 4), where companies like Merck, the giant chemistry-pharmaceutical chemistry,
could only get a single drug approved out of 5,000 to 10,000 compounds that it produces, taking between
10 and 15 years to develop a successful medicine at an average cost of 1 billion dollars. Meanwhile, in-

cremental innovations having lower risk may require a process with fewer gates and therefore with more

3 New product development process, which goes from the idea management until the product launching. It comprises stages, set of activities, and is
followed by gates where the continuity of the project is evaluated.
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focused stages. Due to the lower cost and risk of these projects, the involvement of senior management
will be more specific allowing junior staff even to make investment decisions.

The second strategic checkpoint is to optimize the innovation process. Cooper (2009) points that, like all
processes, the innovation process is likely to be optimized. The strategy is to analyze the value flow of
the innovation process in order to improve the activities that are adding value and remove those which
are not. This strategy will reduce the cost of the innovation process (improving the Time-To-Profit) and

shorten the Time-To-Market.

Strategic axis: Innovative culture

Innovation is a complex phenomenon that largely comprises the management of social processes. Ensu-
ring that staff cooperates with each other is crucial to unleash the creativity and leadership required to
innovate.

A strategy aimed at building an innovative culture should first of all get staff members to identify the
purpose or mission of the company. This will be the inspiration to unify the company toward achieving
the innovation goals. In the same way, it should act to disseminate business goals very clearly among
employees in order to avoid mistakes and accelerate the innovation process. To encourage recognition,
appreciation and acceptance of ideas (Riederer et al., 2005), to assign innovation goals to employees to
promote the contribution of ideas (Forcadell and Guadamillas, 2002), and to encourage experimentation
through tolerance for mistakes so that staff take risks without fear of being punished (Alegre and Chiva
2008) are all also success factors within an innovative culture.

Specific examples of strategic actions in this axis are given by Irizar, a Spanish company leader in inno-
vation. At Irizar, 10% of time is allocated to shared learning, every employee is encouraged to contribute
with at least two ideas for improvement per year and 90% of employees participate voluntarily in team
works (Guadamillas and Forcadell, 2002). In this sense, the elimination of behaviour related barriers to

innovation is another key factor for project success, and, therefore, the innovation strategy.

Strategic axis: Organizational structure for innovation

The strategy in the axis organizational structure for innovation should seek the necessary connections
to ensure favourable communication channels for the continuous production of ideas and the successful
conduct of the innovation process. A company may have a staff with a very innovative culture but if there
are no structures that allow the use of their creative potential, the expected outcomes will not be achieved

Policy-making oriented strategies that encourage decentralization of power and decision making, flexibi-
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lity and complexity in terms of expertise, functional diversity, the degree of professionalism (Liao, 2007;
Sciulli, 1998, Damanpour and Gopalakrishnan, 1998) and implementation of incentive systems (de Jong
and Brouwer, 1999) often lead to better innovation outcomes. Additionally, recent studies (Menguc and
Auh, 2010) suggest that firms combining both incremental and radical innovations should not have com-
pletely formal (more standardized and mechanical) nor completely informal structures (less bureaucratic
and organic).

In industries such as those in the quadrant “numerous / low risk” (see Table 4) which have a holistic
approach to innovation and seek to implement a significant amount of ideas, is particularly vital that
structures encourage individuals to take initiative and provide collaborative spaces for them. In indus-
tries where new product ideas are very rare (quadrant “limited / low risk™), firms compete commonly
in efficiency through process innovations for which they need inclusive organizational structures that
endeavour the participation of employees to improve these processes.

A suitable structure is also important in high-tech companies as that in the quadrant of “high risk* (see
Table 4). A classic example is Xerox, which built the first PC (personal computer) in the U.S. in 1973.
However, his laboratory, located in Palo Alto Research Center, was so separated from the functional are-
as that they did not understand the concept of the PC, rejecting it and categorizing it as useless. Resear-
chers as Ledwith (2000), Guadamillas and Forcadell (2002), and Koc (2007), propose that appropriate
structures for innovation are those forming multidisciplinary teams or multifunctional teams self-led by
its members and not by functional managers that can take sides in favour of their functional area. Howe-
ver, various factors determine the suitability of the implementation of one structure or the other.

In turn, this strategic axis should include programs of incentives to motivate people. The incentive struc-
ture is another way to unleash the innovative potential of employees. These systems range from the
reward for improvement ideas or contributions until the financing of full projects in the form of an inter-

nal venture capital.

Strategic axis: external cooperation

The strategy in the axis of cooperation with external organizations will be given by the kind of industry
and the company’s strengths and weaknesses.

A partnership under a scheme of “functional complementarity” may take place when the strength of one
of the companies relies on the launching to the market (sales and distribution channels strongly establis-
hed) and the other in R&D. Another type of collaboration is the case of firms with different technological
know-how which integrate efforts to create a product derived from the “technology mix”.

This strategic axis is very important for industries of the quadrant “numerous / high risk” (see Table 4).

Proposing a scheme of “open innovation” through alliances with strategic partners will allow them to
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share the high risk and diversify their research areas. In this way, the latest technological developments
can be used without carrying out the development itself in the process. Alliances (strategic) are another
form of R&D cooperation, which are also called Venture-Management. In the latter, technological know-
ledge is acquired through participation in young and dynamic technology companies. The importance of
the R&D cooperation with scientific institutions (universities, institutes) and the contributions of regio-
nal innovation networks of science, politics, finance and business should be also emphasized. According
to Handok Pharmaceuticals Co., a pharmaceutical leader in Korea, it is important to know what they can
do and what they cannot. This company is seeking strategic partnerships to develop innovations together
with other organizations or to consolidate technology-licensing agreements (using technology developed
by other companies that they cannot develop at home) (Langvardt, 2010). The innovation strategy must
be sufficiently precise to balance the developments made at home and partnerships so that business goals
are not affected.

Another example of this partnership is that of Buckman Laboratories Inc., a specialist in chemical pro-
ducts. They managed to establish a close relationship with their clients focusing on the strategy of the
latter to produce their innovations (Mc Donough et al., 2008). When this integration strategy is success-

ful, it will become a powerful incentive so that the customer does not switch its supplier.

Strategic Axis: Knowledge platform

The difference between what the company knows and it needs to know in order to compete creates a
knowledge gap that must be eliminated. Polaroid Corporation was a case of example due to lack of stra-
tegy in this axis. Its bankruptcy in 2001 was due to the fact that Polaroid Corporation wanted to change
the core of its business from analogue cameras and instant films manufacturing to digital systems without
closing the gap on their knowledge platform, which focused on the chemical area and not in computer
imaging technology (Mc Donough et al., 2008).

A company may decide whether to close their knowledge gaps by developing it internally, by acquiring
it from external organizations or by striking a balance between these two alternatives. Biotechnology
companies with high intensity of R&D generally have strategies to reinforce their research capabilities
by entering in partnership with external entities (Hall and Bagchi-Sen, 2007). On the other hand, com-
panies that do not achieve a substantial updating of its knowledge platform should align their goals to
their capabilities.

It is necessary to keep in mind that this axis does not refer only to gaps in technical and scientific know-
ledge, but also those existing within project management, portfolio management, innovation manage-

ment, etc. These gaps are usually closed through training or external consultancy.
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Strategic axis: Infrastructure

Strategic actions in this axis must be directed to build the infrastructure that supports the innovation
system. All documents, information and experiences related to the management of innovation projects
and the lessons that emerge from them will form part of the assets of the organization. The development
of metrics is a very important factor that will assess the success and development of the innovation sys-
tem. For this purpose, information technology will play a key role not only for storage, dissemination of
information and reporting innovation outcomes, but also to support each stage of the innovation process,
such as the implementation of an extranet and intranet software specialized in the capture, storage and

dissemination of new ideas.

Strategic axis: Resources allocation

As the innovation project progresses, it must be nourished with financing, human resources and the time
necessary at the right moment to achieve the success of the project.

According to Cooper (2009), after approval at a certain gate (the concept of Stage-Gate process), the
project must come out of this with the resources to carry out the next stage, otherwise the approval de-
cision will have no sense and the project will be queued along with other projects without reaching the
required time-to-market.

The most important strategic actions of this axis will be oriented toward fundraising or financing for
innovation projects of the company. Internally, the optimization of the innovation process can be a mean
to reduce costs related to innovation, so that these savings will serve to “self-finance” more innovation
projects. According to Robert Burgelman, reducing costs through increased overall productivity can
serve for channelling the saved resources towards investment in innovation. Externally, proposals will
be sought and presented in order to achieve innovation funds from government, banks, venture capital
or by making alliances with other organizations. Equally important is to have an adequate and formally
stipulated budget for innovation activities (Ebert et al., 2008).

In short, the implementation of an innovation strategy is a great challenge. However, any new deve-
lopments regarding good business practice begins with a process of trial and error, and over time, the
learning process allows to find rules that structure the knowledge. Good innovation practices are in an
intermediate state of structuring. As knowledge becomes more structured, it will be “more easily consu-
med” by more companies. Those companies gaining an advantage today will be those being able to see

patterns and choose to use them where others see only chaos (Scott et al., 20006).
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Evolution of the innovation model in the firm

Based on the previous sections, it is easy to see that there are many possible combinations to define the
innovation approach of the enterprise and the innovation strategies to achieve the proposed approach.
Establishing the superiority between different approaches and strategies of innovation is difficult because
they depend on the context of the industry. However, a company may assume an evolution path in order
to achieve innovation systems that have increasing impact on the business strategy.

According to Christiansen (2000), evolution (progress) towards improving the innovation system in the
business must happen in stages. Firstly, he recommends evaluating the progress of the system by iden-
tifying what is not working properly. Secondly, deciding in which problem or improvement to work. In
addition, thirdly, do the work and produce changes. He advises not to cover more than three components

simultaneously. There are different options for choosing the axes or components to be considered:

e The axes that are priorities from the management perspective

*  Those that seem to have greater impact on innovation outcomes (performance)

e Those that are the easiest to change until the management team acquires more
skills and can focus on other axes

*  Those presenting more manageable exchange risk and thus, will not wreak havoc in

the company
This progress will be carried on as the company gains expertise in the development and alignment of the

strategic axes of its innovation system and decides to undertake more challenging innovation approaches

towards the achievement of excellence in this field.
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Creativity as basis for innovation

Creativity is one of the most valuable resources to explore new areas of knowledge. Creativity, in its sim-
plest definition, can be understood as ability to create, that is, to produce something out of nothing. Crea-
tivity comes from the Latin word "creare", which means to generate something new, invent something,
produce something, but is also associated with the concept of choice.

Originally, the concept of creativity was used to designate the cause of a personal intellectual creation,
referring especially to artists. However, nowadays, this concept is not limited to the arts (Amabile, 2005).
In fact, creativity becomes important now in business as a tool for generating new ideas.

Psychology has dealt with creativity as a study object. However, creativity is much more difficult to ana-
lyze because, unlike intelligence, creativity is elusive at the time of being measured. The identification
of the moment when creativity is activated into an individual is not something that is fixed by pressing a
button. American psychologist Joy Paul Gilford came to the conclusion that creativity involves several

psychic characteristics of human beings (Guilford, 1950):

e Sensitivity to problems: recognize when and where there is a problem.

e Fluency: produce many ideas in a short time.

e  Flexibility: abandon the traditional ways of thinking and develop new perspectives.
*  Redefinition: giving new uses to familiar objects, improvise.

*  Preparation: adaptation of ideas to reality.

e Originality: ideas should not be replications of pre-existing ideas.

According to Guilford, there are two different types of thinking: convergent thinking and divergent thin-
king. Convergent thinking starts from a general knowledge and moves on closing its scope but increasing
in detail. This process can be used to define problems in a concrete and clear way. Divergent thinking
does the reverse process: starts from a particular subject and moves on to increase its scope. The aim is to
develop ideas in different directions which provide solutions to problems which were previously identi-
fied. Although divergent thinking is used in the generation of ideas, the creative process includes not only
one but both types of thinking. Creativity needs a starting point and this must be clearly defined. This is
achieved through convergent thinking, defining problems, thinking corridors or areas of innovation. Sub-
sequently, after generating a number of ideas using divergent thinking, convergent thinking is used again
to select the idea or combination thereof that best solve the problem or the optimal solution with regard to

different factors. The following chart shows the path of the creative process.
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Figure 19: Thought during the creative process. Source: Own elaboration.

In order to develop ways of thinking that stimulate the ideas generation (this is creativity itself), Edward
De Bono developed the concept of lateral thinking (De Bono, 1970). This way of thinking seeks to gene-
rate alternative thinking directions, in opposition to vertical thinking, which seeks to develop ideas in a
thinking direction that is already defined. Normally, the mind accumulates experiences and patterns that
are used when decisions must be taken. However, these existing patterns in the mind do not always offer
the best response to a situation. While vertical thinking is analytical, lateral thinking is provocative to
suggest these new thinking directions. Nevertheless, according to De Bono (1970), these two forms of
thought are not antagonistic. In this sense, lateral thinking may be useful to find ideas or directions for
problem solving and vertical thinking may be useful to develop them.

From birth, human being starts to gather experiences, from moving his own body with an objective until
acting so that other people make what this human being wants. That's why experiences which have not
been lived before become uncomfortable, because they are outside the framework already established
through experience. Activities such as cycling or swimming mean a new experience different from the
normal movement in the air. Maybe if we did not learn to walk, or simply did not have the experience of
moving in the air, learning to swim would not be so difficult, or would be as difficult as learning to walk.
Of course, not all accumulated experiences are unnecessary. In fact, many of the experiences gained
are necessary to tackle new problems. The major drawback appears when the reactions are based only
on accumulated experiences and problems are not questioned. Normally, these problems can be solved
based on the standards established by experience, but new ways to solve the problems do not arise from

this practice.
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Establishing patterns can be more easily understood through a chart, as shown in Figure 20. following,
the first given sequence, the sum of the two triangles results in a square. The mind accumulates this re-
sult, which can help to deduce that if instead of having two triangles there would be four, the result may

be two squares.

Figure 20: Pattern of thought. Source: Own elaboration.

The use of knowledge of the first pattern in which two triangles results in a square, persuades the mind
that in the case of having 4 triangles, the result would be 2 squares, but leaves out the possibility that the

result could be a bigger square, as shown in Figure 21.

Figure 21: Alternative solution to established pattern. Source: Own elaboration.

Managing the Fuzzy Front-End of Innovation




The same happens with knowledge, technical problems tend to be solved based on the knowledge we
have. For example, if a mechanical engineer is faced with a problem, he will tend to seek the solution to
that problem in the field of knowledge of mechanics, even when the most effective solution is in the field
of chemistry. Much of the creativity techniques suggest new ways to seek solutions to existing problems.
Another aspect to consider is the creation of partnerships. By having a problem or an area to apply creati-
vity, people tend to make associations with situations or circumstances surrounding the problem or issue
to be solved. That's why some creativity techniques, as will be discussed in following sections, aim to
present different elements with which independent associations can be made or different from the typical
associations which are made in a particular field of action in order to reach new associations or new ideas.
The objective of creativity is, then, to break with these pre-established patterns in order to get new ways
to find ideas or solutions to problems. The development of creativity is, therefore, the ability to find new

ways to solve problems, and, in this sense, is a skill that can be developed in a person.

Creativity and innovation

Although normally the link between creativity and innovation is almost immediate, the reasons why this
link exists are not always clear. Creativity, as previously mentioned, can be understood as the ability to
produce new knowledge. However, the human being occupies much of his life accumulating existing
knowledge to be used in facing daily problems. This is why, among other things, creativity diminishes
in humans as years pass by, since the accumulation of knowledge during the education and through ex-
perience restricts the ability to think in new directions (Herb, 2000). The accumulated information and
knowledge are not always enough to solve problems or challenges. It is then that creativity is necessary.
The increase in product's complexity in order to improve the competitive position thereof on one hand,
and the development of new technologies on the other, make the development of new products or impro-
ving existing ones objectives which are increasingly elusive. The use of creativity in analyzing problems
and finding solutions to them, allows that the complexity of products and technology do not become a
barrier to innovation.

Viewed from the perspective of innovation, creativity is more than just the creation of something new.
Generate something new would be a relatively easy task. That's why, in the context of innovation, crea-
tivity should be defined only as the creation of something new, but at the same time valuable. The value
or quality of what is new determines its influence on an innovation; in other words, the more valuable
the result of creativity (e.g. an idea), the more likely that this will become an innovation. By becoming
innovation, the idea that results from creativity will provide a benefit at the end of the innovation process,

when the idea hit the market after becoming a product.
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Stages of the creative process

Although creativity cannot fit into the framework of a process (as this cannot be activated and deactiva-
ted as is done with a computer), there are certain stages to go through to generate an idea. Understanding
these stages helps in the time to facilitate a favourable environment for creativity, so that the right tools
at the right time can be implemented. As mentioned above, there are different kinds of thinking to be used
according to the existing need. When analyzing a problem convergent thinking is used and when genera-
ting ideas divergent thinking is used. But which are the phases where these different types of thinking are
used? The problem identification, idea generation and its evaluation are part of the activities to be done

during the ,,creative process®, but more activities can be identified while generating ideas:

*  Problem identification phase
*  Research phase

* Incubation phase

*  Enlightenment phase

*  Development phase

At first, there must be a motivation to use creativity. This is the problem identification phase. This phase
is more complicated than it seems, because it must determine the problem to solve, which is not always
easy. It may be a technical problem in the simplest case, but can also be a need in the market, or even less
simple, it may be to create a market need. The importance of the problem identification phase is clarified
just by asking what the point of a brilliant idea is, if this fixes a problem in the wrong place. Linking
this issue directly with the innovation process can be thought that this phase corresponds to the phase in
which areas of innovation are identified, for whom later on ideas should be generated.

The following is the research phase. Once identified, the problem or area in which creativity is wanted to
be applied, it’s necessary to start gathering information. This information helps to better define the prob-
lem and identify the tools and resources that could provide a complete solution to the problem. Another
activity in this phase is to set the problem in different scenarios or analyze it from different points of
view. This helps to identify different directions to solve the problem or start the ideas generation process.
Once the problem has been defined and the analysis of their environment performed, then an incubation
phase is initiated. During this stage, the problem or area of innovation matures. Often it is simply loaded
with the problem, and in some cases it is confronted with different situations. In this phase the problem
is also abstracted, and thus compared to other similar problems or situations that already have been ex-
perienced. In some cases, we try to find the pattern of standard problem in order to give a solution to it.

The phase of “enlightenment” is where ideas are generated. After having compared the problem to other
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situations already experienced and be familiar with the problem and the resources to solve it, there
comes a moment of enlightenment in which one or more ideas around the problem are generated. As
previously mentioned, this phase cannot be arbitrarily activated at any given time, but the tour through
the previous phases facilitates that this moment of “enlightenment” occurs. It should also be mentioned
that these phases do not always occur in similar time spans. The journey to the generation of an idea can
be relatively fast.

Finally, when an idea is conceived, it is not always ready to be presented, much less to be implemented.
Thus, in the next phase, that of development, it is necessary to mature the idea and take it to the point
where it can be presented. Many times the idea must be faced with the problem of verifying that it defi-
nitely offers a solution to the problem or truly addresses the need that had been identified.

Other classifications only include four phases: preparation, incubation, enlightenment and verification.
The content of the phases is similar; the difference is only in the differentiation between problem identi-
fication and finding information on the classification described above, while this other classification only

refers to a preparation phase.

Creativity stimulation

Creativity, as memory and other human capabilities, can be developed. In order to do so, different means
have been developed which contribute to solving problems that required creativity. There are different
terms to refer to these means, for example, techniques, methods and tools. The techniques are someti-
mes referred to brief indications that help organizing information, such as the use of cards for boards or
sticky notes to collect ideas. Under the “creative methods” concept, it can be understood as a systematic
procedure with several steps, which is also based in some techniques.

The different methods of creativity can be divided into intuitive methods and systematic-analytical me-
thods (Winkelhofer, 2006) (Figure 22). Intuitive methods aim to generate insights that lead immediately

to ideas. These can be classified as intuitive methods of association, of guidance and of confrontation.
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Figure 22: Creativity methods classification. Source: Winkelhofer, 2006.

Within intuitive association methods, we can find the ,,Brainstorming*, which through a non-judgmental
discussion, ideas and partnerships are developed. The “Brainwriting” method is also classified in this
category. This method consists in writing ideas and associations spontaneously on a paper that must be
passed to other group members.

Among the intuitive methods of orientation is bionics. These methods involve fields unrelated to those
of the problem, for example of nature, with the objective of coming up with solutions that contribute to
develop solutions.

Intuitive methods of confrontation take an object of stimulus that is not directly related to the problem
(e.g. a word) and it is confronted with the problem to derive ideas from this stimulus. An example is the
method “Synectics” whereby several analogies are made in different areas to derive ideas at the end.
Furthermore, systematic-analytical methods study more in depth a situation to find in a systematic way,
the causes of problems or circumstances that result in ideas to solve problems or proposed challenges.
The first category is the systematic-analytical methods of association. These methods divide the pro-
blem into sub-problems to be solved independently. The resulting solutions are structured, combined,
are varied and then consolidated in a comprehensive solution. An example of these methods is the mor-
phological box. The next category is the systematic-analytical methods of confrontation. Just as in the
systematic-analytical methods of association, the problem is divided into parts, but in this case based on
analogies. An example of these methods is the morphological matrix.

The category of systematic-analytic methods of problem specification consists of methods that divide
and prioritize the problem and its parts in order to make visible the main problem on this basis and deve-
lop the solution for it. An example of these methods is the relevance tree analysis.

In the literature about creativity, there are many creativity methods. Some of them are designed to be
used individually, others in small groups and others in larger groups. In the second part of this book,

different creativity methods will be described.
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Creativity in organizations

In many organizations, the use of creativity tools is considered synonymous with creativity. However,
fostering creativity depends not only on tools, since there are other elements that contribute to the fact
that an organization can effectively use creativity. One way to understand these additional elements is
the analysis of the three components of creativity by Ambile (2005): expertise, creative thinking skills

and motivation (Figure 23).

; Creative
Expertise thinking
skills
Creativity
Motivation

Figure 23: Components of creativity. Source: Own elaboration.

The expertise is all the knowledge the person possesses. This offers different approaches or ways to find
a solution. The development of expertise includes conducting seminars and courses on a specific topic,
studies made by the individual and conferences, among others.

Creative thinking skills refer to the way a person approaches a problem and its solution. It includes how
to seek ideas, the way in which we analyze the problems, methodologies, techniques, etc. Creativity tech-
niques are part of these creative thinking skills. It can be concluded, therefore, that the use of creativity
techniques as those described above, to increase the creativity in an organization, influences only a third
part of the creativity.

The creativity of an organization can be influenced by working on the three components of creativity,
but, depending on the organization, the influence that one component or the other has can be bigger or
smaller. Some studies conclude that motivation has the biggest influence in order to improve creativity

(Amabile, 2005); nevertheless, it is important to keep in mind the other components to get good results.
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Besides identifying the three components of creativity, Amabile has identified six practices of the ma-
nagement contributing to creativity, namely, challenge, freedom, resources, teamwork characteristics,

supervisor encouragement and strong support from the organization.

*  Challenge: Refers to assigning the right person to fulfil each activity. This involves
collecting information necessary to combine the tasks with the right person to perform
them so that the person has a challenge which can be accomplished.

*  Freedom: The possibility that employees have to choose how to achieve the
established goals. For this, it is important that goals are clearly defined and not
changing constantly, otherwise freedom does not contribute.

* Resources: It consists of obtaining a balance between economic, time and physical
resources to foster an enabling environment for creativity.

*  Characteristics of teamwork: This practice refers to having an influence in the
formation of teams to achieve diversity and to encourage different points of view,
fellowship or “team spirit”, the same enthusiasm for the goal and mutual respect.
Thus, the creative team will be more efficient.

*  Encouragement of supervisor: Refers to the influence that the superior has on the
employees, the way he recognizes their ideas, not extrinsically, but intrinsically, so that
the creativity contributions of the employee are evaluated and taken into account
according to their potential.

*  Organizational support: Refers to the support of the leaders of the organization

through collaboration and information exchange to stimulate a creative environment.

The stimulation of these factors contributes to increase creativity in organizations, but in each of these
factors is also possible to adversely affect creativity, for example, changing constantly the goals of the
organization, or simply ignoring the initiative of employees, or eliminating any resource that can be used
by an employee to develops ideas which favour the achievement of goals. There are also other difficul-
ties, as many valid business imperatives such as the pursuit of productivity, coordination and control
affect a creative environment. That is why a balance between stimulating creativity and controlling busi-
ness performance should be found.

Creativity in the organization is something that can be cultivated as a principle and can be integrated into
the philosophy of the organization. It is also something that can be developed. However, this requires
work on it. Creativity should not be left in the hands of the skills of each person; there must also be a
stimulus, if necessary, incorporated into the strategy and corporate culture of the organization. In order
to effectively influence the creativity of the organization, management must be actively involved to faci-

litate the actions and elements that stimulate creativity.
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Innovation culture

Introduction

Organizational culture is among the intangible elements that have the greatest influence on innovation
and its results. It determines the manner in which its members assume their roles, face different tasks,
set goals, design strategies and cooperate or compete to materialize them. In a nutshell: the way of doing
things, beyond the quality and pertinence of the formal provisions that the entity holds, derives from
the culture, since this culture will determine the way these are interpreted and assumed into the cultural
framework of the organization.

The direct relationship between organizational culture and climate affects factors such as trust, not so
much in terms of security regarding the capabilities of those involved, but rather in terms of the expec-
tations that they have concerning the opportunistic behaviour of other members, or about the internal
competition influenced by perceptions and interests of each actor involved. In this way, trust determines
the levels of cooperation and commitment within the organization and its sub-structures, whether they
are permanent as departments or temporary as teams formed for a specific project.

On the other hand, culture has a temporal dimension as it emanates from recognizable patterns in the
history of the organization, for example, how to exercise authority and communication, willingness to
take changes, challenges and commitments, and importance attached to certain areas, among others. No
wonder that this impulse from the past tends to outline the future path, and this often results in barriers
to innovation, as discussed later on.

Culture determines, therefore, behaviour and intangible factors inherent to innovation as the predispo-
sition to creativity, limits to lateral thinking or tolerance to risk and failure. Of course, this influence is
also visible through more tangible means as the funds or personnel that are allocated to innovation and
the attribution of greater or lesser importance to innovation activities.

Innovation culture is subject to a development or evolution. A.T. Kearney proposes a model of four sta-

ges of development towards excellence in culture for innovation (see Table 5).
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Table 5: Excellence stages within the culture for innovation. Source: A.T. Kearney (2007).

Managing the Fuzzy Front-End of Innovation




The elements of promotion or support to the innovation culture are evident: values and norms for inno-
vation promotion and the basic assumptions of this promotion. These three types of factors are reflected
in the dimensions of the innovation promotion, namely orientation of the organization, creativity, trust,

change and risk, as shown in Table 6.
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Table 6: Culture and dimensions of the innovation promotion. Adapted from AT Kearney (2007).

The links between culture and the dimensions and elements that promote or, at least, enable innovation
in an organization are complex. To give some structure to this multiplicity of factors and behaviours that
shape the culture for innovation, a three-point model brings them together and classifies them in success

factors (see Figure 24).
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Figure 24: Success factors for the organization’s culture development. Source: Own elaboration.

Barriers to innovation

A barrier to innovation is an obstacle which inhibits, conditions or prevents the establishment of a suita-
ble environment and hinders the proper management of the elements of the innovation promotion dimen-
sions and, thus, constitute impediments to innovation itself.

These obstacles may originate within the entity or outside it. Examples of external barriers are the dif-
ficulty of access to external funding, high risk in the national economy or in the markets of the orga-
nization, limited availability of qualified personnel in the region, or the bureaucracy in terms of slow
and unnecessarily complex administrative procedures, restrictive and poorly developed regulations and,
above all, the lack of protection to intellectual property rights. These exogenous barriers and its potential
solutions are discussed in other sections of this book. Since the focus of this chapter is on the culture
within the organization, the analysis will focus on those barriers originated within the organization.
Barriers within the organization tend to interrelate and interact with each other, forming a complex inter-
weaving of obstacles that can lead to vicious circles of repetitive behaviour, trapping the organization in
a status quo that prevents, slows down or drops the effectiveness of innovation processes.

There are three main types of internal barriers: those related to an unfavourable organization to innova-

tion, the ones related to an insufficient resources allocation and, most importantly, behavioural barriers.
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Unfavourable organization to innovation

An organization unfavourable to innovation is reflected in structures that do not respond to the needs that
innovation activities require. The improperly established roles and responsibilities hinder the consistent
exercise of authority and delegation with clearly defined faculties and responsibilities, as the duality and
lack of clarity of roles leads to a decreasing commitment to the established objectives and the impossibi-
lity of making effective decisions at the levels remaining in the grey area of authority and responsibility.
On the other hand, the processes and procedures relevant to innovation which are not clearly defined
usually end in disoriented actions and an inefficient use of all kind of resources.

Poor measurement, insufficient monitoring and control make the visualization of the status of innovation
projects and processes difficult.

At the management level, barriers are often seen in limitations to cope with uncertainty, risks, results and
timing of innovation. This is usually caused by incongruities between the competencies and professional
skills of managers on one hand, and the requirements of strategic and holistic vision on the other. From
there erroneous decisions about incompatible innovation projects that do not waste incompatible or po-
tential synergies could arise, causing scattered efforts rather than progress towards the achievement of

objectives.

Insufficient resources allocation

The allocation of insufficient human resources is reflected in the provision of few posts or the allocation
of people with inadequate profile to projects and areas related to innovation. In many cases, human re-
sources are allocated to an innovation unit that was created more to show that the organization is trying
to work in this area and that it has such unit than to bear fruit in this area.

Similarly, meagre and unrealistic budgets make the acquisition of the means and knowledge necessary
for innovation remain simply unattainable. This is directly related to the provision of infrastructure and
insufficient equipment, with limited specific technological resources, which are often expensive, and
with limitations regarding access to key information and knowledge as scientific literature and recent

and reliable market information.
Behavioral Barriers

Behavioural barriers are the most critical, since they frequently influence directly in the development,

overcoming and impact of other barriers such as an inadequate resource allocation or the inappropriate
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structure design. These barriers can be found in all organization levels and, mainly, between levels, de-
partments and teams.

One of the most common forms is the traditional administrative behaviour, which can be seen in the ex-
cessive rigidity in the control of activities and processes through excessive regulation and bureaucracy.
This involves the establishment of inflexible routines that take up all efforts of the staff and prevent the
exercise of their creative abilities. Also typical is the excessive rigidity of the hierarchy, which prevents
the direct flow of ideas from low to middle and senior managers. Probably one of the most detrimental
barriers is the inadequate distribution of working time of employees: if this time is used solely or pri-
marily on the performance of routine and urgent tasks, no time is left for the generation and exchange
of ideas. Among the classical and extremely disadvantageous behaviours for innovation is the excessive
centralization of decisions, especially the less strategic ones. Finally, the resistance to change the status
quo and winning formulas is a fear of managers that often eliminates the mere idea of seeking change.
As for the barriers related to the behaviour of groups, the most common are to be seen in unnecessary
rivalry between departments and projects of the organization and the rivalry between managers, assistant
managers and their teams. This is usually due to excessive professional jealousy. This triggers and feeds
back issues of trust, which in turn causes and reaffirms a lack of familiarity to work in teams and to
formulate and commit to shared goals. Also common is the existence of pre-established patterns for the
opinion-forming and the adoption of postures and attitudes.

The individual behaviour of members is directly linked to the ego of people and often generates and fuels
great barriers based on the fear to attempt and failure, the fear of change and especially the fear of critical
opinion of colleagues to unconventional or “out of the box™ ideas, since individuals want to avoid any
possibility of being perceived as ignorant or irrational. This is related to excessive self-comparison with
colleagues and extreme professional jealousy. The results of these behaviours usually trigger some others
which undermine innovation activities, such as resistance to take on challenges under the motto “it has
never been done, I do not know how to do it”, the indifference and apathy at work and the demotivation.
At the organizational level, disposition barriers and cultural characteristics refer to the general resistance
to change, to the habit of senior management to give little support to suggestions of the staff of lower
ranks, a fact which is usually based on prejudices as “only senior managers have good ideas”. Excessive
sensitivity, susceptibility and widespread professional jealousy of the members of staff in change pro-
jects produces stagnation in the way of thinking and the development of tolerance to new initiatives and
ideas. This will perpetuate a vision focused on local and immediate reality.

Barriers to behaviour can and should be overcome to pave the way for innovation. This can be done only
when these have been clearly identified. It is necessary to work on two other critical factors to overcome

these obstacles.
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Analysis of involved actors

As previously explained, companies often face resistance to change, which in turn is based on the descri-
bed behaviour barriers. To analyze the reason and source of these barriers, all the actors involved in an
organization which are relevant to innovation should be analyzed

This analysis should focus on the attitude of the person involved toward change and his power and influ-
ence base in the organization. This requires to know in-depth the attitude of each one involved towards
the other members.

One of the critical factors for a good evaluation and analysis is a good knowledge of the informal struc-
tures of an organization, since power and influence of people is often based on them, beyond formal
positions and roles. This means that some relationships which have more to do with sympathy and an-
tipathy among members, common characteristics or personal goals and simple preferences, play a role
sometimes difficult to detect, but often very important.

Other factors influencing the power and relationships are the seniority, the professional profile and the
shared experiences. Some of these factors have direct influence on the confidence levels of individuals
towards others.

The identification, evaluation and analysis should be developed through activities planned especially for
this purpose, for example, workshops or sessions. In the section on tools for innovation management of

this book a tool for this procedure is provided.

Innovation promoters

The innovation promoters are individuals or groups of individuals who facilitate the elimination of bar-
riers to innovation and in doing so, they raise the levels of motivation and increase the chances of a
successful execution of changes and, hence, of the innovation projects.

These promoters are committed to the innovation process to a very personal level and with their example
inspire other members of the organization to take on changes in behaviour, thereby improving the culture
of innovation.

Promoters usually have strong leadership skills and personality traits that turn them into people who are

respected and heard more per their ability of persuasion, argument and knowledge than by a simple
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exercise of mere authority. Thus, they achieve results and assume key roles such as:

*  An increase in overall confidence and trust among the actors involved

*  Mediation between fears and prejudices about the processes of innovation

e Establishment of bridges for communication in those structures blocked by conflicts
or mistrust, opening up the way for building positive relationships

e Interaction for discussion of new ideas and approaches

*  Balance, mediation and conciliation between existing and new structures and

relationships

The main challenge of the promoter is to facilitate the open discussion about the barriers and the distrust
of employees with regard to innovation processes.

Among the critical factors for a promoter or team of promoters are their willingness and ability to support
the innovation process and reduce concerns. This requires the sponsors to have well developed commu-
nication skills, abstract reasoning ability and temperament to generate sympathy and, at the same time,
they must be firm. Of course, a prerequisite is that the structure determined for the innovation process
allows the integration of promoters. This depends mainly on the decisions, the convictions and commit-
ment of senior management. From there, the promoter or team of promoters will achieve step by step the
elimination of behaviour barriers first and then the unfavourable organization barriers and the inapprop-

riate allocation of resources.
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Organization for innovation

The tasks in a company are usually executed by two organizational forms: the stable or permanent and
the temporary by projects. The following example will illustrate the difference: the R&D department of
a firm performs tasks in the area of innovation, is a form of permanent organization and corresponds to a
form of line organization. In contrast, a project for the development or improvement of a product, service
or process is specific and temporary in nature; it lasts until the objectives are met, although the project
structure may be later restored and giving a new beginning for a new phase.

Normally, the nature of innovation causes most of their activities to be structured in organizations accor-
ding to the type of projects. These usually include the division with specific responsibility for innovation
and R&D and members of different areas such as marketing, production, finance, administration, etc. As
expected, the materialization of these organizations involves the formation of teams.

This chapter will focus on analyzing the organization of innovation projects.

Reasons to seek a good project organization

The success of a project is conditioned by the prior establishment of an appropriate organizational frame-
work. Under this organization, the structure of the responsibilities of the project is clarified within the
broader framework of the organization of a company. In other words, it should clarify who is responsible
for what, who authorized what to whom and who is disciplinary and technically subordinate to whom.
The organization of the project not only involves giving sufficient powers of coordination and decision
to the project manager, but to realize organizational forms that encourage cooperative, interdisciplinary
teamwork and between different areas.

The typical organization of a company is linear. The line organization, which is characterized by separa-
tions according to functions (production, marketing, purchasing, administration, finance, etc.) normally
imposes some obstacles to teamwork because it pays more attention to isolated linear functions of the
company than to projects. For this reason there are often conflicts of interest between the “line organiza-
tion” and the “project organization”. If the project priorities are unclear, especially when resources are
scarce, there are obstacles and disruptions that threaten the success of each project.

Poor organization of projects leads to:
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*  Poor coordination of the tasks of the different divisions

e Pressure caused by deadlines (e.g. for the delivery of an offer)

* Little knowledge and attention of purchasing (procurement) and marketing staff for
technical issues

e Little knowledge and attention of technical staff for business affairs

*  Issues to define responsibility and interlocutors (for example, in case of customer
questions)

e Little attention to business objectives

The transition from a linear-based organization to a projects-oriented enables a quick decision making
and continuous observation of the progress of the project. As the manager of a project, the project-
oriented organization ensures the coherence of its tasks with its responsibility and with its command or

authority.

Forms of project organization
Pure projects organization

This form of organization implies that each project manager has full technical and disciplinary responsi-
bility. Everyone involved in the project form a separate structural unit and all work is fully framed in the
project, so that they are detached from the lines of organization by divisions or departments. The project
manager has all the responsibility and authority.

This form of organization ensures a firm project management, a clear limitation of liabilities and the
unity of tasks and competences. The pure projects organization is highly recommended for large projects
and especially for important R&D projects.

The advantages are reflected in the proper flow of information, which is associated with a lower number
of levels that decisions and information must go through. The project team can work focused on their
business and the staff feels more identified, so that motivation is also enhanced.

A very rigid and closed project structure shows some disadvantages. In this case, teams can develop a
kind of clique, creating problems of acceptance and isolation from those who are not involved in the team

or are working on another project. This can even lead to double efforts as contact is lost between teams.
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Figure 25: Pure projects organization. Source: Pleschak/Sabisch, 1996, P. 157.

A variant of this form is that of venture teams, where employees from different areas are involved in a
project. By the end of the project, the employees return to their former areas or become managers of new
business units or divisions resulting from the project. This form is suitable for high-level innovations,

such as the development of new technologies or entry into new business areas.

Matrix Organization

The matrix organization is basically two-dimensional. In this, the project employees maintain their nor-
mal tasks line of the linear organization while dealing with the project. The manager of the area or depart-
ment is the one who has disciplinary control over the project workers, regulates the allocation of staff and
is responsible for the execution of each task. The project manager, meanwhile, has the power to lead the
technical aspects of the project and coordinate with the functional areas (of line) that should be involved.
While the allocation of employees to the project is flexible with this form of organization, the division
of competences (powers) between the project manager and area manager can be very problematic. The
double subordination requires an exceptionally clear definition and agreement on priorities, areas of au-
thority and responsibilities, thus potential conflicts are avoided from the outset.

To make this work well, it is important that project employees are released from their normal linear tasks
(of line). If employees must perform the project work in addition to their other tasks, they will be quickly

overwhelmed and unmotivated.
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The matrix organization leads to greater acceptance of project work because there is a constant exchange
with the linear (in line) work. Furthermore, after work on a project, the reintegration of the project
employees to their jobs is easier. This form of organization is suitable especially for small and medium

projects with clear priorities.

Company’s General Management

R&D Unit Proc&;ﬁion ProchJr:ietment Cannti;d Ma&kneitmg
Project A
Project B
Project C

Figure 26: Matrix organization. Source: Pleschak/Sabisch, 1996, P. 158.

Staff organization

In this kind of organization the project manager has neither power of decision nor leading role or full
responsibility for the project. He plays a role rather of an adviser and is subordinated to a manager of an

area or to the general manager, who fully supervises the project.
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Figure 27: Organizational Staff. Source: Pleschak/Sabisch, 1996, P. 158.

The advantage of this organization is that it is not necessary to make major changes in the structure and that
is possible to achieve that different organizational unit’s or department’s work on the project. This form

of organization is suitable for medium-sized projects with clear priorities which are not very intertwined.

Timeshare organization

This form of organization is applicable to all kinds of projects, as it allows very flexible configuration
possibilities. Employees are assigned to a project for a certain time per day or week. The rest of the time,
they perform their activities in their respective units or departments (line Organization). During the time
assigned to the project, the project manager has to be in charge of the disciplinary and technical decision;
when the employee works in his division, the area manager has the lead.

When decisions regarding time periods that overlap must be taken, for example, an employee's long va-
cation, it is necessary that both managers agree (from the area, and the project). It is also very important
to have an agreement or contract signed by the employee, the manager of the area, the project manager

and the General Management. In this way both times and responsibilities will be clear for all sides.

Company organization favorable to innovation

To reduce resistance and problems of acceptance, it is important that the company has an organization
favourable to innovation. The following are set of issues that must be taken into account.

A flattened organization or with few levels in its hierarchy enables greater transparency within the firm,
clear responsibilities and short cuts for making decisions. This, in turn, increases the responsibilities of

employees and with it, their motivation levels.

Managing the Fuzzy Front-End of Innovation



An efficient division of work is essential for workers to develop skills and specific knowledge to apply
them in their work. Specialization, to the appropriate extent, is relevant for complex and innovative
projects. An essential condition for the division of work and the specialization is a well-functioning co-
operation that crosses the boundaries of the different units or departments.

Open communication is crucial. One of the most common causes of failure of innovation projects are the
problems of communication and information. To have an open and transparent structure, workers should
be encouraged to ask questions and make their own suggestions. The networks of information favours
that employees know the status of the current situation effectively.

Teamwork, especially in autonomously responsible teams whose success is measured, leads to higher
employee motivation and can accelerate and qualitatively improve the processes of R&D.

The delegation of responsibility and decision making power should go hand in hand. Frequently, tasks
are simply delegated without the competence to decide or the corresponding responsibility. Even worse,
in some cases the delegation of responsibility is seen without delegation of any power of decision.
Fixing ambitious goals allows employees to find the challenge in their work and, thus the exploitation of
their potential can be higher.

It is important to make a good project management. Division of work and specialization require much
coordination, which is possible through a proper project management to ensure the success thereof.
Employees should be responsible for themselves for the formulation and adjustment of a good planning,
ensuring to timely accomplish the execution of their part of work. This should be done in coordination
with cooperating areas. It is also important to give employees the opportunity to correct or improve their
work.

The strongly hierarchical and rigid forms of organization harm the process of innovation. Therefore, the
flexibility of the forms of organization which are adopted is crucial. For example, it should be possible
to quickly organize a team of specialists to solve an urgent problem.

Senior management must be committed and interested in different projects, because it often only sup-
ports ideas and projects in which senior management is involved or excited.

Establishment of a creative work climate is extremely important. Thus it is necessary to have open spaces
to develop and implement innovative ideas. Attention should be paid to the working environment. For
example, in a creativity session, by simply changing the wallpaper or decoration, a difference can be
made.

The establishment of a system of incentives for creative work is highly advisable. The quality of creative
ideas is often very difficult to measure, making it impossible to establish a reward system for creative
work which is based on the performance of creativity. However, a reward should be given for this crea-
tive work. In fact, accepting new ideas instead of taking them as “crazy” is already a form of reward.
Non-material means such as the recognition and extension of the competences (powers) facilitate the

achievement of a good climate for innovation.
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The Innovation Manager

The task of innovation management is a process-oriented work and it is not a job of a single department.
Innovation management must be an integrated task; in innovation processes different areas or departments
of the company must work together. This interdisciplinary work is one of the crucial factors for success
of any innovation. Besides this task of interdisciplinary management, in innovation projects is also neces-
sary to achieve an organizational differentiation between innovation processes and the routine or linear
direction processes. The tasks of creating, evaluating and selecting ideas are not routine activities of the
company management and should be carried out by creating circles of innovation or creativity teams.

In the course of innovation processes, the task of the innovation management is to prepare the decision
and present the basics of this decision to the general management. This includes the representation of a
severe or threatening situation (perhaps the end of the life cycle of a given product or market maturity of
new technologies), the presentation of criteria for choosing innovation projects, including its logic appli-

cation, and the presentation of product variants based on technical and / or aesthetic innovation option.
Consequently, the tasks of the innovation manager define the skills which he must have:

e Direction of the ,,know-how* both from the strategic and operational points of view

e Interdisciplinary work, ability to work in team

e Use of communication and presentation skills

e Influential promotion for new ideas, organization of joint work with internal and
external experts

*  Promoting creativity among employees

e Planning of efficient and goal-oriented innovations so that these will be accepted

in the market.

In many small and medium enterprises, innovation management is a task of the general manager. Due
to the high workload in various areas of the company management, he often cannot meet the specific
requirements of the innovation management (direction). In companies with a R&D department, many
times the responsible for this department takes the task of managing innovation processes. In this case,
this person usually has a technical background and is often not prepared for managing processes which
span several departments of the company. For these reasons, it is absolutely necessary to introduce an
innovation manager in small and medium enterprises, just as it happens in large enterprises.

From the tasks of the innovation manager arise different fields of activities (see Table 7), which are more
specifically outlined and then concrete in their sub-tasks. An overview of the whole spectrum gives an

idea of the complexity of the scope of an innovation manager.
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Action field Innovation manager tasks

) - ldentification of innovation potential within the company
Innovation . ) L . .
. Definition and presentation of company’s innovation alternatives.

Decisions ) ) ) ) )
. Selection of innovation alternatives based in factors such as

Preparation . )
JTime-to-Market” and , Price-To-Market”

« Overcoming resistance against innovation.

Innovations o ) . i
« Internal communication of innovations within the company

Implementation ) ) )
« Factors selection to control innovations

« Access to external knowledge.
Knowledge . Management and interconnection of internal knowledge within the company.
Management - ldentification of knowledge gaps within the company.

. Callfor internal knowledge bearers in the company.

Table 7: Innovation manager tasks. Source: Adapted from Bessau (2000).

The first area of action of the innovation manager is the preparation of innovation decisions within the
company. Innovation decisions have a high complexity. On one hand, at the beginning of the innovati-
on process, structures are not recognizable to the innovation manager. For this reason, many problems
related to innovation or its consequences are often overlooked.

As part of the preparation of innovation projects, the manager is responsible, at first, of finding all the
possible potential of innovation both inside and outside the company.

Finally, all innovation alternatives derived from the potential opportunities must be defined. It is now
reasonable to order the alternatives according to their attractiveness and priority. That alternative found
as the most suitable should be conceptualized and expressed in a document for its potential implemen-
tation. At this point, the innovation manager should be in the position to provide general information
about the plan and its expected duration, as well as resource requirements for the implementation of the
various alternatives for innovation. Important criteria for a market-oriented selection are factors such
as “Price-to-Market” and “Time-To-Market”. If they are taken into account, the risks of innovation are
kept as low as possible.

The presentation of innovation alternatives to the company's management is also in the scope of the

preparation of decisions for innovation. The innovation manager has to clarify to the general manager
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the advantages and disadvantages of the alternatives of innovation, as well as the potential bottlenecks
that are generated (e.g. due to insufficient human and financial resources). He must also show the chan-
ges needed in the structure of the company (e.g. in order to establish a multidisciplinary team for the
project).

The second field of action is the implementation of innovation in the enterprise. To begin, the manager
of innovation must overcome all the resistance of employees in relation to innovation. It is possible that
the innovation project will produce fear and disinterest to employees, or makes them feel ignorant or
afraid to take responsibility for the project, as usually employees are comfortable with the status quo of
the company.

Additionally, the innovation manager must face other barriers to acceptance which could arise as a de-
fensive posture, environmental concerns and arguments against the investment policy. For this reason,
one of his important functions is to communicate with internal customers. Similarly, it is up to him to
do the presentation of innovations outside the organization. The control of innovation's success is part
of their responsibilities.

Knowledge management is the third scope of the innovation manager, who is responsible for initia-
ting and directing the flow of information across the enterprise. Today, knowledge is one of the most
crucial strategic factors of company competitiveness. Therefore, it is the innovation manager's role to
cover knowledge gaps existing in the company, especially those that affect the strategy and innovation
projects. First, the manager has to find out what kind and quality of knowledge is already available in
the company. Simultaneously, he must create incentives so that workers of the company are open to the
ideas of innovation.

A further aspect that is also crucial in knowledge management is the access to external knowledge. In
this sense, the integration of customers in the innovation process of the company turns out to be decis-
ive. Information from customers must be systematically collected and processed to serve as a basis for

the generation of new products or services and to verify its compatibility with the market.
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Pricing of innovative products
and funding strategies

Pricing and costing

It is noteworthy that the goal of achieving certain performance with the capital employed in innovation
projects can be reached through various combinations of product and price features. This goal can also be
achieved with variants of low-cost products for a large number of buyers, or with products for exclusive
niches composed of few customers with high purchasing power. Even if one considers only one version
of the product, there could be a reasonable space to negotiate as a result of pricing. This is due to the

following reasons:

a) The higher the price, the lower is the unit sales (in most cases). The fact that this is actu-
ally detrimental to the company's profit and return on investment depends on the behaviour
of customers: their willingness to pay and the price elasticity of demand, in other words, the
actual relationship between the price and the quantity purchased. This relationship depends
on psychological behavioural patterns of buyers and is different for the various groups of
buyers. For example, the demand for a product in a specific group of buyers could be reduced
slightly from a significant price increase. For some products, there is a customer behaviour
which is almost independent of the price, the so-called inelastic demand for products like

food, tobacco, energy for food manufacturing, fuel for personal mobility, etc.

b) In the case of some products, the consumption is very difficult to reduce or limit even when
the price increases. While it is usually accepted as a rule, the inverse relationship between pri-
ce and quantity demanded is not always true. In some cases, the more expensive the product,
the more attractive it is to some customers. In this case, it is not about a price difference but
based on differences in product characteristics, although this difference was only the brand. In
pricing, it can be seen more and more how some manufacturers set their prices intentionally
exceeding the thresholds of 10 or 100 or 1000, rather than using the psychological pricing so
far preferred (eg, 9.99 or 99 or 950). The product projects an image of greater value. In this
way, a higher income can be obtained from a set of products than setting a lower price, if for

this higher price a compatible design and an adequate distribution channel have been chosen.
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The price that customers are willing to pay and variations in the quantity demanded at different price
levels can be determined through different market research methods such as Conjoint Measurement (it
is recommended that an innovative company invest sufficient resources for such services). The results
from this type of analysis are the basis for the implementation of other methods, for example, the Target
Costing, which will be explained later. There are methods to estimate the willingness of customers to
pay, that innovative companies can implement themselves; for example, investment calculation methods
can be used to estimate the benefits produced by a particular purchase from the customer's perspective.
A method so far not widely used by SMEs is to put themselves in the client's position and evaluate a new
own product in terms of the benefit it offers to the customers. In the area of capital goods, this is much
easier (and possible to do with known mathematical procedures of calculation) than in the case of con-
sumer goods, for which usually one has to investigate various psychological preferences and the willing-
ness to pay for several feature combinations of a product using the so called customer panels interviews.
However, also in the case of capital goods, it is rare to present to the customer an estimate of economic
benefits (e.g. long-term savings) along with the price offered. Of course, this is different for products
which typically require this type of analysis, for example, large industrial plants.

Then, for products whose usage leads to clear monetary effects for the client, as in the case of capital
goods, the provider may employ processes of investment valuation to show potential customers the value
of individual innovations. When investigating the purchase decision the client makes from a number of
alternatives from the point of view of its economic benefit, the company can better match own innova-
tions to existing needs. The company can also improve the competitiveness of its own products, because
competitiveness is by nature a relative characteristic and, therefore, must be taken into account in direct
comparison with the alternatives that the customer has. Finally, the company can prevent from the begin-

ning the rejection to new products caused by factors such as cost.

The process of investment evaluation

The investment evaluation processes are applied to all known alternatives of products that solve the same
customer problem or satisfy the same desires. Among these methods can be mentioned:

1. Comparison of costs account

2. Comparison of earnings account

3. Comparison of profitability account

4. Amortization Account

5. The net present value method

6. Method of internal rate of return

7. Annual method
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Of these methods, 1,2, 3 and 4 are called static methods, while methods of 5, 6 and 7 are used for dyna-
mic evaluation of the investment.

The price comparison is not even mentioned, since it could hardly be considered a method. However,
the price comparison is perhaps the most common practice among customers of innovative products,
generally of private clients (users or individual buyers), but also of many industrial customers (those
who buy the product to incorporate them into their own products, services or processes). However, this
comparison does not allow seeing the benefits in the long term, as normally expected from the purchase
of innovative products. The simple comparison of prices is not a good idea, as demonstrated by countless
experiences which for its significance have even become popular sayings: “cheap is expensive” or “who
buys cheap, buys twice”.

Static methods are also unsatisfactory. For decades, they were part of the strategy and management
practice in many companies. These processes make an oversimplification of reality and, for that reason,
should be considered as models that because of their assumptions may produce results far from the true
consequences of investment or purchase decisions. In fact, using static methods of assessment clearly
erroneous decisions have been made, although the mathematical procedures have been resolved success-

fully. The main causes for the inaccuracy of these processes are:

*  The consequences of a product's purchase, which usually last a long period of time,
are reduced to a fictitious period of time which in average is usually 1 year. Static
methods, therefore, do not distinguish whether the monetary return produced by the
use of the product (e.g. a machine) takes place in the early years or just some years la-
ter. Of all the cash flows a single average is estimated, without taking into account that
there are advantages in receiving cash flows as soon as possible and use them for other
purposes, or, at least, to save for the payment of interest.

*  No one considers the sums of money remaining as a result of purchasing a product at a
lower price compared to other products, even when these sums mean an advantage.

e Artificial auxiliary figures are constructed (estimated interest and depreciation) alt
hough the actual values are accurately known: the statutory depreciation and interest

agreed with the bank in cases of investment financing.

Among the indicators of static methods are some well-known as return on investment (ROI) and the

payback period. Dynamic processes have decisive advantages in comparison with the methods referred

to here. At this stage, we will enter further into of the methods of net present value and internal rate of

return.
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Advantages of dynamic investment evaluation methods

As for the assumptions, dynamic methods have, compared to static ones, the decisive advantage of giving
the investments the character of a series of cash flows, which usually have a negative initial payment
followed by a series return flows of different magnitudes. This means that the cash flows at different
points in time are mathematically processed and valued economically. The earlier occurrence of a posi-
tive return flow (or negative), the greater its effect on the outcome; that means, in the capital value or in
the internal rate of return of the investment that the client makes to purchase a product. Of course there
are as in any model, assumptions that simplify the process to make it more manageable, for example, the
assumption of perfect capital markets with a single rate of interest to equity (own) and loan (borrowed)
capital, as well as for credit and savings. But in short, the assumptions of the dynamic processes make
much more sense than those of static ones.

In the second part of this book the two methods: net present value (NPV) and internal rate of return (IRR)
are explained in detail with an example.

With the help of these two methods for evaluating investments, innovative companies can predict custo-
mer decisions in advance. This is a very interesting possibility for the planning of own competitiveness

at the level of their products.

Funding strategies for Innovations

This subchapter describes both the financing options for innovation projects and innovative companies
and the respective decision criteria of the funders.

To maximize opportunities and minimize the risks that the acquisition of a funding implies, it is neces-
sary to make a reasonable selection of the components of the business financing and innovation projects,
as well as an intensive preparation to negotiate the funding.

The meaning of financing is that it allows taking a leap in growth. In fact, many businesses are possible
thanks to funding.

By providing liquidity, funding allows further investment, to cover distribution costs and maintain inven-
tory at levels that correspond to a market quota and sales volume which have not been achieved yet. This is
what often allows real growth. Without funding, the growth would be very slow: it would only be financed
with resources from small increases in the amount of sales of the daily turnover of the business. There is
another interesting perspective: when bringing forward the growth over time, funding can justify and lead
to more growth. The big efforts (e.g. distribution), which are possible only through the additional resour-

ces that funding allows to have in advance, lead to greater sales volumes, if everything goes as planned.
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Sales, company size

Figure 28: The sense of financing: to enable the upscaling of sales and the company size. Source: Own elaboration.

Structure of internal and external financing forms: equity and debt capital

The following table shows a matrix that contains the main funding possibilities for businesses and inno-

vation projects.

Financing Debt Capital Equity

» Self-financing
Internal * Debts » Retained benefits
Financing * Reserves « Equity reserves
» Equity increase

Long-term:
» Loans, leasing
 Liabiliti
External abriities » New shareholders
. . Short-term: o S
Financing » Shared equity increase (shares issuing)

» Supplier credits
o Customer credits
o Current account loans

Table 8: Financing Matrix. Source: Own elaboration.

Managing the Fuzzy Front-End of Innovation




Financing sources are classified into four categories: internal and external financing on the one hand, and
equity and debt capital on the other.

Both equity and borrowed capital may come from outside or from inside, from the perspective of a par-
ticular period; for example, if new partners are included to raise equity, this own capital is considered
as external financing. On the contrary, an equity increase through contributions from the existent share-
holders would represent an internal financing. After the inclusion of new shareholders these ,,belong” to
the company and therefore, these new contributions would not be designated as external funding. Then,
the differentiation between internal and external financing depends also on the situation at a specific
moment. However, the difference between equity and borrowed capital is independent of the situation.
The authorized shareholder capital represents equity and in most cases, increases with income (profit)
and decreases with the losses of the company. Additionally, there is no fixed interest rate on this capital.
Equity investors tend to have a voice in the company decisions that can either hinder or help the original
shareholders. In any case, those who provide equity capital must maintain a closer relationship with the
development of the business than the external investors. Furthermore, the former must accept their com-
mitment to the success of the enterprise and beyond the contribution of an amount of capital; they must
contribute as well with know-how, contacts and their own time to achieve this success.

There are typically two types of investors:

Those commonly known as financial investors are venture capital financiers or business angels and have
a clear interest in increasing the value of the company they have invested in. From this business, they can
generate revenue by selling their equity share (exit); for example, the sale of a company’s block shares
that has raised its value is usually the main source of financial success of venture capital investments.
For businesses, these investors tend to be good partners who support by financial investments but also
business know how and linkages in the market. Since the owners of the company are the key players to
these investors, they must continue to play the leading role. Financial investors usually participate in less
than 50% of the company to avoid discouraging the main players or moving them to subordinate roles.
On the other hand, those known as strategic investors are companies (often large) that have long-term
interests based on their business strategy. In regards to their character and motivations, these investors
are generally not financial investors. Strategic investors usually plan the full acquisition or at least the
control of the company, in which they normally try to acquire more than 50% of the shares.

Another form of debt capital is provided by banks or by private investors who are not shareholders of
the company. This capital must be insured through support or guarantee mechanisms such as mortgages,
personal guarantees, etc. Typically, this capital generates fixed or variable interests, which are always set
out in a contract. This interest must be paid regardless of profit or loss generation by the company.

One advantage of this form of external capital is that lenders have little or no influence over company

decisions. The outside investors have no decision power on the board or assembly of shareholders. Ano-
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ther advantage is when the loan interest rate is lower than the return on total capital of the company's
economic activity. This is precisely what is sought to generate an acceptable profit for the owners of the
company. In fact, an increase of external capital leads to an increase in return on equity, reducing its
share in total funding. This relationship is known as leverage effect of external capital (leverage effect
that increases the return on equity).

Another form of financing that is constantly growing is called mezzanine capital, which is a mixed form.
It is considered a type of equity, as responsibilities lie on the capital in case of problems. However, this
approach involves not only participation in profits or losses, thus avoiding the total risk of equity loss.
Most of the mezzanine capital receives a constant interest. This form of capital usually takes one of two
options: it can be a small amount of its equity which is part of the initial capital of the company, ensures
the investor a say at the shareholders meeting, however, by participating, this creates for the investor
certain liabilities. The second option is when the mezzanine capital represents a great part of the capital.
In this case, the interests set are fixed at a high rate. The mezzanine capital optimizes to a certain extent
the investors’ benefits: they obtain participation in the ownership of the company, but are also exposed
to eventual losses by bankruptcy risk. Still, on average, they continuously receive higher interests, if the

company does not fall into serious difficulties.

Additionally, there are grants and development funds. In the case they are non-reimbursable, they will
directly increase the income of the company as they will be registered as extraordinary income in the
bookkeeping. These funds can compensate costs for innovation projects, thereby reducing the losses
that could occur. The subsidies are instruments of the governments to support specific economic sectors.
At the same time, they have the risk of making companies direct themselves towards the objectives of
public actors. Therefore companies are well advised when they receive development funds that fit their
business strategy. The following figure provides a general overview of the financing methods accessible

to businesses at different stages.
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Stages Seed Start-up Growth Expansion Maturity Turnaround Ditive

_ Sale
0s Business
Development » Technical and « Constitution « Start of « Expansion of « Stabilization « Restructuring * MBO/MBI
Phase economic « Initial production the current + Optimization * Spin-off « Sale
feasibility test «Preparationfor = Market entry assets « IPO
market entry
Debt Capital Traditional financing (bank, loans, for investment, for production)

Mezzanine
Capital Seed Capital/Venture capital Private Equity
Equity Private assets/Family loans

Business Angels

(State funding
support)

Figure 29: Forms of financing according to the development stage of the company.

Decision criteria of investors

Most investors expect and seek to see that the return on their investment is clearly higher than the return
on other risk-free investments such as bank savings. The other motivation to invest is psychological: to
build something of their own and be able to act largely independently.

In the following section, we will review external investors to understand their decision criteria, from the

point of view of their return expectations.

Criteria of public seed capital funds and business angels

A very risky investment is that which is intended to finance the early stage of the company, the so-called
seed stage, in which perhaps the fundamental innovation projects are still in process and the prototype
has not yet been developed. It should be taken into consideration that for the investment of seed capital
funds, there are so-called total failures, where the company goes bankrupt and all the invested capital is

lost. For this reason, in a lot of countries the financing of the seed stage is usually managed with public
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funds. These have a promotion character; because the objective of the public sector is the creation of new
jobs, the establishment of new technologies, or the industrial development of certain regions or the entire
country. In turn, these factors become the decision criteria on funding.

Besides the criterion of the purpose of promotion and the other essential criteria, in these early phases
there are other requirements: the existence of a clear benefit for the client and the existence of unique
selling points (USP or unique selling proposition, which are the critical differentiation factors that con-
vinces the customer to buy the product of the company instead of the competitor’s).

The following questions are normally raised by seed investors:

1. Have any patents been acquired? Patents represent a guarantee for the fund, because
eventually, they could be profitable when sold.
2. Is it the appropriate team of entrepreneurs?

Is the sale of the fund shares (EXIT) realistic in a period of 5 to maximum 7 years?

Question No. 2 is particularly interesting. If the team of entrepreneurs convinces the funders,

will depend on:

e If the team is complete. All key areas should be covered by the appropriate
shareholders.

e If the team is convincing regarding the so-called 3M’s: Management, Management,
Management. This criterion is based on the experiences and the perspective which
assumes that many companies with great products do not achieve success when their
management is weak or mediocre and that many companies with exceptional

management can be leaders in the market even with mediocre products.

Compared to a development loan (which implies all the same risks of total failure for the government),
participating with equity in the seed stage has the advantage that the fund would participate more in the
results of a successful company. In contrast, a development bank granting credits instead of participating
with capital contributions as shareholder, has less advantages because it assumes the same risk but its in-
come in matter of interests does not increase in the case of success of the supported company. In the seed
funds, there may be also a mixed form of participation: here, the mezzanine concept has also become a
trend, resulting in mezzanine seed capital.

Business angels are usually investors in the seed phase as well. These individuals provide capital at a
very early stage with a large risk. As individuals, their goal is the high profitability of their invested ca-

pital rather than developing a geographic area or job creation. For business angels, the same criteria as
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for seed capital funds are important at the time of making decisions. Business angels typically work at
a regional level, meaning within a radius of up to 2 hours away by train or car. This is because business
angels normally contribute with much more than just capital; they support the company with all their
experience, know-how and contacts. It is not uncommon that in addition to their commitment, which
they bring along with their money, they contribute with an interim management. For this reason, business
angels are very interesting for young enterprises.

Nonetheless, the first goal when entrepreneurs do not have enough start-up capital is generally the 3F’s:
Friends, Fools and Family. Obtaining funds from these sources is interesting for several reasons, although
it is often insufficient. Family and friends often provide money without interests and usually uncollate-
ralized. At the same time, entrepreneurs feel a deep obligation to return the money to their financiers and

therefore, a great responsibility for their own success, although they do not have to provide guarantees.

Decision criteria of private equity investors

Unlike the seed funds, private equity funds or individual private investors (persons or companies) start
looking for participation in businesses much later. They have similar criteria compared to the seed stage
funders. However, they impose as a requirement that the company is already in the growth phase, with
no more losses, and that the products and the business model of the company have been already tested.
The private investors can also act when the company faces difficulties but still has a good prospect for
the future after the addition of new capital. In these cases, funders exert more influence on the selection
of the managers. This type of investors invests to obtain participation in companies that are not publicly
traded on stock exchanges.

The time horizon of private investors can be much longer than that of the seed capital investors. In this

case, the expectation of development of profits and sales of the company is also long-term oriented.

Criteria of commercial banks

Commercial banks are risk-averse, in comparison to private investment funds and seed capital investors.
For banks, the full payment of the loan and the interest in a timely manner are crucial. The interest rate
is established in a contract. Even though it can vary, this variation is established in advance and is not
modified with respect to the profits of the borrower. Consequently, banks are not affected by the success
of a good customer or by the high risks they face. The decision to grant a loan depends mostly on the
aforementioned expectation of full and timely payment. This expectation of the bank may be positively

influenced by a convincing business concept or the appropriate market conditions.
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* An indispensable condition is a sufficient equity ratio. This requirement of the banks
varies by country, but it is usually between 10% and 70% of equity within the total
capital.

*  Guarantees in the form of mortgages of land and real estate or other assets.

There may be also collaterals in the form of personal or bank guarantees provided by

government guaranteed banks.

Commercial banks carry out the evaluation to determine if a company is solvent through quantitative and
qualitative business factors.

Among the quantitative factors are:

*  The equity ratio

e Sales

*  Profit or losses in recent years

*  The margin and its evolution

*  The company assets, including patents

*  Deviations of these data concerning past planning

These data have the advantage of being easily accessible, but the main disadvantage is that it always
comes from the past.

Among the qualitative factors are:

*  Management and organization
e Team

e Strategy

*  Product and market position

e Sector environment and competitive environment

These factors say more about the opportunities and future risks to the lender and, therefore, of the re-
payment. However, they are difficult to quantify and put into an assessment scheme. Banks develop and
refine their models of assessment, although for a number of qualitative factors, a subjective assessment
by the staff of the bank turns out to be the only solution. The rating is a process through which banks
compare the situation of their borrowers with the results of an investigation of insolvency and determine

a sort of note or rating of the borrower. The rating is also used to determine the importance of qualitative
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and quantitative factors allowing the observation of large amounts of data about the past of their custo-

mers. This empirical rating is very important and is used for evaluating credit potential.

Criteria of development and promotion banks

These banks, mostly publicly funded, have an explicit mission to help and support and their conditions
are more favourable than those of commercial banks, especially with less collateral requirements and
more favourable interest rates. They often do not require guarantees up to a certain limit or if they do,
these are partial. Interests are usually subsidized and therefore, lower.

Important criteria for development banks are generally more related to the purpose of fostering and less
to the bank's profitability through interest on loans. Regarding this matter, its behaviour is significantly
different from commercial banks. It is also possible that commercial banks refuse funds to a company
when it is very young and the risk is too high from their point of view. For this reason, development
banks are, along with private equity investors, the most important funders.

Development banks can also back up the responsibility of commercial banks which means that they as-
sume the risk of unpayable credits on behalf of the commercial banks by taking the responsibility instead
of the owner or the company that receives the loan from the commercial bank.

The guarantee banks are a special form of development banks that offer entrepreneurs access to a gua-
rantee for the payment of the credit so this can be presented to another commercial or development bank

in order to receive a loan.
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PART TWO

Tools
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Management of the fuzzy
front end of innovation

In the management of an innovation process there are three different phases (see Chapter 1):

*  The early phase of the innovation process consists of analyzing market opportunities,
developing ideas to meet the demand detected in the market and developing the
concept of the new product and processes. At the end of the early phase, an innovation
plan must be developed.

*  The second phase of the innovation process is mainly focused on the implementation of
the innovation project, that is, the development of the new product or process.

* At the end of the innovation process comes the introduction phase of the new product

to the market in order to achieve a successful commercialization.

This chapter is primarily focused on the presentation of the tools that can be applied in the management
of the first phase of the innovation process.

Before innovation projects are born or set up, ideas must be developed in the early stages. But this pro-
cess also needs to be structured and oriented. Ideas do not come out of nowhere and they should be re-
gulated by the so-called thinking corridors which must be previously identified. This means determining
the directions in which ideas will be developed. This does not depend, in turn, on random decisions, but
on a profound analysis of the internal and external demands to define the areas with the most promising
innovation opportunities, which at the same time should contribute to the objectives and strategies of the
company in the future. Otherwise, one could invest and innovate in attributes or components of services
and products that do not add a significant value to the customers or the company.

When the innovation fields are defined, the generation of ideas can take place. The idea generation phase
is not necessarily a linear process; it probably includes several rounds to finally reach the right ideas.
Moving along this sequence, ideas must be evaluated according to the defined criteria. Sometimes, to
quickly detect the best ideas within a group or ,,pool” of ideas, not only one but several processes of eva-
luation are required. These ideas need to be developed to have, in the end, a defined concept taking into
consideration all the possible success factors. Based on the concept of the new product, the innovation
project planning has to be developed considering the internal and external resources of the company. Fi-
nally, the plan is evaluated and in the best case, adopted by the next stage of the process: the NPD phase

(New Product Development) in which its development begins (see figure 30).
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Figure 30: The front-end phase of the innovation process. Source: Own elaboration.

However, this process shown above is not so simple. For example, in the phase of the demand and oppor-
tunity analysis, it is essential to establish a clear link between the innovation focus on the one hand, and
the general business strategy on the other. This involves the development of many activities to make a
comprehensive analysis of the internal and external factors of the organization. As far as the idea genera-
tion phase is concerned, it does not only require the correct method for the generation of ideas but it also
depends on building the right team and having the appropriate environment (e.g. organizational culture)
to encourage the generation of ideas; the progress of an idea in the process does not occur automatically.
As it was previously mentioned in the first chapter of the book regarding the ,,creative destruction”, the
introduction of new ideas faces resistance within the organization. Ideas do not progress by themselves
through the innovation process: key people, methods and other elements are necessary for moving ideas
forward.

In the past decades, the attention was mainly set on the NPD phase and the other phases were managed
by other disciplines such as sales and marketing. But the early stage of innovation, also known as ,,Fuzzy
front-end” (the confusing front-end) was not the focus of the analysis. However, this front-end repre-
sents, as shown in Figure 31, the part of the process in which innovation can be more influenced, since

the front-end of innovation management shows a high potential for improvement.
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Figure 31: Influence, cost of changes, and information in the innovation process. Source: Hippel E. von (1993). Wheelright and (&) Clark (1993).

Demand and Opportunity Analysis

The demand and opportunity analysis should be divided into the analysis of market demands and oppor-
tunities (external) on the one hand, and the analysis of demands (internal) on the other.
The market demands and opportunities are the first sieve of ideas for further processing. There is a vari-

ety of information sources and tools to collect and systematize them. Among these, we can find:

*  Market research reports

e Interviews with customers
*  Market trend analysis

e Technological analysis

e Interviews with experts

e Competitor analysis

There are several methods for structuring the collection of customers and market information

(see figure 32).
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Figure 32: Management tools in the front-end of the innovation process. Source: Own elaboration

Personas is a tool capable of transforming data about the market into a subject, into a model. The tool
takes the information of the market and turns it into an archetype that facilitates the design of services
for defined markets with specific characteristics. In this way, the information of the market can be mana-
ged very effectively, by displaying the typical customer (or different typical customers) while decisions
concerning the design of products or services are being taken.

One of the most powerful tools for innovation management is the QFD (Quality Function Deployment),
because it can assist the innovation process from its inception until the design phase. The results are
achieved through a clear definition of the customer requirements (What does the customer want?) and its
fulfilment (How is this accomplished?). Both the demands and the factors that satisfy them are introdu-
ced in the so-called House of Quality and in this way, it becomes possible to link them, visualize them,
and also to identify the positive and negative interrelations with each feature of the product involved in
satisfying the customer demands. The tool allows one to determine where or in what should be innovated.

Finally, the implementation of the benchmarking within the QFD enables the company to redefine the
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strategic areas for innovation taking into account the products offered by the competitors and their ability
to meet the needs of the customers compared to the company’s own offer.

The scenario technique allows analyzing different possible variants of the reality in the future. Since
the different scenarios are constructed based on coherent combinations of variables, this method is very
useful for determining the options of action and strategy courses that should be adopted in certain future
scenarios. It is advisable to create scenarios with the variables that could affect the project the most and
not to develop too many scenarios; it is more useful to develop some scenarios with clear contingency
strategies.

Particularly in the area of service companies, an effective complaints management can provide valuable
suggestions from the client for the improvement of products and service concepts.

The rapid concept development method is a market research approach that combines the qualitative and
quantitative approaches. This method seeks to obtain substantial information about the needs of custo-
mers in a short period of time complementing qualitative elements, such as Focus Groups, with quanti-
tative elements such as telephone surveys for market research.

The product clinic concept is based on the analysis of the company’s own products and the competitors’
and on the use of the results gained for innovations. In the product clinic, finished products or well-de-
veloped prototypes will be compared among themselves and with other competitive solutions. In a small
working group comparative evaluation and a practical test of the different products will be conducted.
To determine the company demands, we must analyze the long-term business strategies of the company,
its goals and objectives in the long term. The company will have commercial objectives and financial
goals as well as other types of objectives in each specific case. Therefore, it will be necessary to be clear
on what the product represents for the company in strategic terms in the present and the future. Thus, we
determine how necessary and profitable it is to carry out an innovation project of the product or service
in question.

The tools that contribute to this analysis are:

*  Review and analysis of policies, vision and mission of the company
*  Product line and product mix analysis

e Product portfolio analysis

For the portfolio analysis, the matrix of the Boston Consulting Group is a very useful tool. Developed
some years ago in order to analyze products from the point of view of their market growth and the parti-
cipation that the company has in the product market, the matrix provides an overview of the profitability
of the company’s product groups (portfolio) and the ability of each product or service to generate cash.
Portfolio analysis models are directly related to the future performance of the products or services in the

market.
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The FMEA (Failure Mode Effect Analysis) technique is very useful for the classification and categoriza-
tion of identified risks in production and service provision processes. The detection and further manage-
ment of potential failures is a very important approach to improve these processes.

The experience of the authors and the good results obtained with the application of certain tools has been
the basis for selecting some of these and developing manuals for their application. For this first phase of
the process, four tools have been selected: Personas, QFD (Quality Function Deployment), FMEA, and

the Scenarios Technique.

Idea generation

When the frames and the direction of innovation are defined, the generation of ideas can take place. The
idea generation phase is not necessarily a linear process; it probably includes more rounds to finally reach
the right ideas. Ideas do not come by themselves in the process of innovation. Key people, methods and

other elements are necessary for moving ideas forward.

Intuitive methods are those that allow to reach a broader range of ideas, because they are usually not
limited by reason and logic. Therefore, special precautions should be taken. Among these techniques we

can find:

*  Brainstorming
*  Brainwriting — 635 method
*  Bionics

*  Analogies (Synectics)

On the other hand, systematic-analytical methods require staff with a deep knowledge of the product or
the service that will be the object of the development process, as they closely involve the rational charac-

teristics of the product/service. Among these are:

e Checklist
*  Morphological analysis (morphological box)
e Relevance tree

e Six thinking hats method
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The use of a method or another depends on the conditions; therefore it is suggested to define which ap-
plication to use considering the situation of the company and the availability of relevant information. The
requirements for the development of a new product or service are also different from those related to the

modification, adaptation or improvement of existing products or services.

The theory of inventive problem solving, TRIZ, is a methodology that contains a set of tools to gene-
rate ideas for solving a given problem. This methodology provides methods that facilitate the problem
formulation, the analysis of systems, failure analysis and even the identification of system evolution
patterns. This systematic process has been generated in the area of engineering, but can be applied in
different areas. The different tools of the TRIZ are structured in a knowledge base, a sequence of actions
and a modelling representation of a current technological system, generating in this way ideas to solve
problems and make innovations.

For this part of the process, the authors chose to explain the following tools in detail:

*  Brainstorming

*  Analogies (Synectics)
e Checklist

*  Morphological matrix

e Six thinking hats methods

ldea evaluation

A simple method for the assessment of ideas is the clustering and prioritization of ideas. This consists
on the prioritization of the groups of ideas in quadrants, taking into account the customer benefit, the
company’s benefit, size and market growth, and the maturity of the market. The groups of ideas must
be evaluated according to the existing activities in the company that can generate synergies, the radical
nature of the idea, the business opportunity of the idea and the perceived potential threat if the idea is
implemented.

In the process, the alignment of the external and internal assessment criteria with the business strategy of
the company is very important. The external and internal demands must be prioritized.

The assessment of ideas considering the internal and external aspects can also be performed through two

basic methods: Scoring and evaluation.

The scoring method is based on the weighting and rating assigned to selected criteria according to fun-
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ding requirements, the ease of implementation, degree of customer acceptance, usability and originality,
and so on of the new ideas.

This method assigns a weight to each criterion of the product or service depending on their importance
in providing the service as a whole. Then it is rated according to a predefined range, how much the pro-
duct meets the criteria, the highest value of the rating corresponding to the greater degree of compliance.
Finally, the sum of all the weighted values must be calculated and compared to those of the other ideas,
choosing the one that obtained the highest value.

The evaluation method involves assigning a value to the different properties of the service, of the mar-
ket, competencies and ability to manage expected risks, and then comparing these values with the other

options. The following group of criteria is taken into consideration:

Product/Service

*  Benefit for the customer

e Degree of differentiation

*  Opportunity for additional products

e Barriers possibility against competitors
*  Economic benefit

o Position in the market

Market attractiveness

*  Market size

e Market growth

*  Market dynamics

*  Adjustments of the focus areas
*  Weakness of the competitors

*  Low entry barriers

*  Market accessibility

Competence and technology

e Competencies

*  Technologies

*  Window to the market

e Technological complexity

*  Complexity increase

Managing the Fuzzy Front-End of Innovation 102



103

Ability to manage risks

e Technical risks

e Risk of rupture of the market
e Lack of skills

e Strength of the competitors

e Cannibalism among the own products

The optimal scenario would be that representatives of strategic planning, marketing, development, sales,
distribution and service were present in the assessment rounds. Once the evaluation of ideas has been
carried out, they can be grouped in accordance with their affinity into various groups.

If at this point ideas have been evaluated and selected according to the key criteria outlined above, it
significantly decreases the risk of wasting valuable resources of the company during the development
stage of the product or services, since the ideas with low commercialization potential are dismissed in

the beginning.

Definition of the concept

Once the ideas with potential for innovation have been evaluated and selected, the planning process
must be completed preparing the conditions for the management of the project implementation and de-
termining its location along the line of the technological and scientific development. The concept of the
product, service or process must be defined with precision and coherence.

The definition of the concept of products, services, or new or modified processes is one of the most im-
portant stages of the innovation planning. The importance lies on the coherence that the innovation result
must have regarding the set objectives.

It is advisable to determine the hierarchy of objectives at the time of its definition. When presenting
them graphically, it is possible to understand which goals are developed from others and which are more
closely related. For a comprehensive overview of the objectives, it is necessary to define the involvement
of people, the motivations and the rationale for decisions, including the timeframe. Of course, the objec-
tives must be determined with a strict market orientation.

The concept should define the needs and desires that the new product or service must satisfy. The com-
bination of different attributes that meet these needs and desires can be easily analyzed using the Kano
model, which allows the categorization of the attributes of products and services into three groups (basic,

operational and emotional). The definition of the concept must specifically answer the following questions:
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e What is the product or service?

e What need or desire must the product meet?

*  Who is the target of the product or service?

*  How is the product or service different from the competitors’?
*  How is the product or service generated?

*  What is the product made of?

*  What are the parts or components of the product or service?

Should innovation be directed to a process or solve a specific problem, the concept must be directly
linked to the specific approach of the problem or the current definition of the process.

The functional analysis allows analyzing the interaction of the components of a system. This tool analy-
zes the functions performed by these components and is useful for checking the coherence of the attri-
butes that are meant to be generated in the product or service in relation to specific goals. Similarly, the
functional analysis allows checking the interrelationship of the components of a system that complies
with certain process.

A very useful tool for generating innovative concepts of services is the Service Blueprinting, which is a
method of analysis, visualization and optimization of service processes. With the use of Service Blue-
printing, the layout of the service is described in a flowchart. As a result, we obtain the presentation of
the chronological sequence of activities in the service process (in the horizontal plane). Each individual
activity is classified in different vertical planes according to their closeness to the customer. With this
method, both the customer's point of view as the provider's with respect to the process is evident. The
strength of using Blueprinting is on the detailed structuring of service provision processes with the aim of
raising customer satisfaction, increasing the effectiveness (achievement of objectives) and the efficiency

(benefit-cost ratio) of these service processes considering each one of its stages.

One of the most important criteria in the development phase of the innovative product or service concept
is the commercial feasibility. To avoid going through the whole process and reaching in the end a product
or service for which costs and prices are beyond what the market is able and willing to pay, it is essential
to make adjustments and modifications already at this stage.

To fulfil this purpose, the Target Costing method is an efficient, effective and relatively simple option.

Considering their great usefulness and versatility, the Service Blueprinting and the Target Costing have

been selected to be explained in more detail later on.
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Project planning
Core elements of project planning are:

e Plan of activities

e Scheduling

*  Resource planning

e Cost and financial planning

e Structure planning (roles and people in charge)

e  Risk management

The planning of activities allows describing people in charge, important aspects and dates for each
required activity. The structure plans and the task lists are usually ready at the beginning of an orderly
project planning process. On the other hand, a PERT chart or network diagram does not only denote the
sequence of activities; this can also show the critical route of the project by clarifying which activities
are prerequisites of others and which resources are involved. To visually show the duration and temporal
interdependence relationship among the different activities, the GANTT chart, or bar chart, is an appro-
priate tool for easy reading.

It is important to strike a reference in the time space and the development of science and technology for
the innovation project. To achieve this, a very suitable tool is the Roadmapping, which articulates the
foresight, the management and the strategic planning in a comprehensive manner in terms of aggregati-
on levels (corporate, industrial) as well as in terms of time (extrapolation, retrospective). Additionally,
this tool promotes the coordination of requirements and demands with the scientific-technological offer
through the collaboration and integration of relevant actors. Roadmapping is a wonderful tool for plan-
ning and allocating resources in the short, medium and long-term, facilitating the flexibility and adapta-
bility through the identification and delineation of alternative pathways.

There are different methods to establish the requirements and to allocate resources to different activities
of an innovation project. In case of having the project blueprint, this can be complemented with the al-
location of resources for each specific activity. It will also be necessary to perform an adequate resource
analysis, comparing different options to choose the most economic and safe ones in terms of availability
and quality.

With the purpose of allowing an appropriate management of the project, the structure of the project must
be clearly defined as well as the nature of the organization in terms of formality and administration. Hu-
man resources can be easily arranged in an organizational chart that includes the organization’s structure
of the innovation project in different hierarchical and approximation levels.

A responsibility matrix can combine the correct assignment of sufficient human resources to the project

Managing the Fuzzy Front-End of Innovation



tasks, indicating their roles, their authority and the necessary and conferred competences. The analysis
of key people examines the role, particular interests and the influence of key individuals on the project.
This tool also allows establishing possible conflicts and designs measures to take in the future.

Since the information management is crucial for the success of the innovation projects, it is recommen-
ded to plan the information flows that will be needed. The information matrix can identify who the key
people are and what information they should receive. This instrument can still be used later in the project
management phase.

Moreover, the financial planning and the control of project costs can be made through a budget which
can determine any time the balance between what has been planned, what has been executed and the va-
riations. This will allow taking timely preventive and corrective actions and redirecting the capture and
allocation of the project resources.

Traditional accounting and financial control instruments such as the income statement and the cash flow
should always be kept up to date to quickly obtain a reliable view of the project’s financial situation.
We will present below detailed explanations or implementation guides for certain rules that can be also

applied in this phase of the innovation process in its early stage:

e Structure plans and tasks lists

e PERT chart or network diagram
*  GANTT chart or bar chart

*  Roadmapping

Feasibility assessment

It is necessary to include a feasibility assessment in the plan for several reasons, for example to present
the plan to potential financiers or to the top management of the company.

In addition to the technical feasibility, the financial feasibility of the plan must be proved as well. To do
s0, we can use the common techniques for innovation profitability analysis showing indicators based
on discounted cash flows such as the net present value (NPV), also known as net present worth (NPW)
and the internal rate of return (IRR). These investment evaluation methodologies are also used to show
customers the additional value created by introducing a new product, an innovative service or process
innovation in into their activities. The time required for the return of the investment is another very
important indicator of innovation projects. Later on in this book, we present the dynamic methods of

investment appraisal.
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Intangible aspects of the Management
of the front end of innovation

In each phase of the innovation process, different intangible factors that significantly influence the suc-
cess of the innovation projects must be taken into account. Typically, these aspects are closely related to
the organizational culture and the way in which this promotes or inhibits the establishment of a favourab-
le environment for innovation. Behavioural barriers hinder the understanding and cooperation necessary
to pursue successful innovation projects.

The methodologies for measuring the cultural disposition towards innovation and for identifying barriers
and their solutions will be further addressed in this book. In order to enable the change in the culture
towards innovation, besides the elimination of barriers, it is necessary to perform an analysis of the
stakeholders involved and include innovation drivers within the organization itself. For this purpose,

methodologies and explanations are given below.

The innovation plan

The central document in which all essential information from the early stage of innovation management
converges is the innovation plan. The importance of writing a good document lies mainly on the need for
systematic information that enables to maintain the focus and pace during the project implementation.
The absence of a document that provides a framework and guides the actions often leads to inefficiencies
related to the dispersion of efforts, to distant perceptions among members of the organization regarding
the project, to inadequate or poorly defined organization, to disorganization of the contributions and acti-
vities of the involved stakeholders, as well as to inaccurate estimations of the resources and time needed,
among other problems. In a nutshell, a good documented innovation project contributes to reduce the risk
of project failure by providing good information for the implementation. On the other hand, it allows the
company to have an integrated vision of the innovation project with clearly defined elements, which can
be used to monitor and control the advances and partial results during the implementation with regard
to what was originally planned. In this way, the document greatly facilitates timely corrective decisions.

The innovation plan is structured as follows:
Part 1

*  Analysis of external and internal demand

*  Analysis of technological options
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*  New product/service/process idea and its value proposition
e Concept of new product/service/process

*  Impact on firm performance

Part 2

*  Key activities for project implementation and timetable
e Key resources

e Key partners in project implementation

*  Cost and feasibility of the project

The first part is intended to document the opportunities, needs, analyses, reasons, ideas, solutions; that
is, all the concepts and existing and proposed elements to be taken into account to achieve the desired
impact. In contrast, the second part contains all the planning to implement the new concept, including
everything needed to make things happen in such a way as to obtain the change and impact foreseen in
the first part.

The document structure is designed in a way that responds certain key questions when it comes to ela-

borate the project innovation:

e In what product, service or process we want to innovate?
*  How do we want to innovate in this new product, service or process?

*  How is the concept of the new product/service/process?

To answer these questions it is necessary to perform an analysis of the internal and external demands that
drive innovation. It is also necessary to identify the technological options and finally manage the ideas

that result from the above, to determine how the innovation will be achieved.

Analysis of external and internal demand

The internal demands are mainly related to needs or motives within the company or the organization
that could trigger an initiative to innovate in something. Internal cost pressure or the need to achieve the
targets of the company’s strategy can generate some of these internal demands. On the other hand, con-
tinuous improvement practices and the observation of our customers’ portfolio, their needs and satisfac-

tion are often among the most important demands. Of course, problems and risks generated in production
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processes, provision of services or logistics coupled with the constant need to increase efficiency and
safety of these processes often represent an internal demand as well.

Conversely, external demands come from those actors and forces surrounding the company in its context.
External demand is most commonly generated by competitors, which constantly produce challenges
when they innovate and grow in number. Similarly, potential clients and new markets also trigger exter-
nal demands that motivate innovation. Many demands are generated by external regulations and other
environmental forces that set new challenges to products, services or business of the firm, making it
necessary to generate an innovation project in order to adapt the company and its production to the new
requirements of existing and new markets. The increasing resource constraints and, consequently, the
rising prices of inputs and raw materials are other external factors that often generate demands.
Additionally, the strategic foresight of the company enables the visualization of demands that will appear

in the future, from both external and internal sources.

Analysis of technological options

The existing technological options should be identified and described thoroughly. Only then, the best
combination of available and accessible technologies for the company can be identified, which allows to
meet the innovation project objectives. Monitoring technology is a very important source of information
and often can help to trigger a new innovation project, just because of the impulse caused by a new tech-
nology that opens new possibilities to enhance or create products, services or processes.

Here, important features of technologies must be analyzed by comparing them with each other, whether
it is production technologies, machinery, component options, alternative forms of communication and

distribution, etc.

New product, service or process idea and its value proposition

In this chapter of the innovation plan, the management of the ideas generated after identifying internal
and external demands must be clearly documented. Sometimes, ideas come from the analysis of the
technological available options. These ideas are possible solutions to those problems or possible ways to
exploit identified opportunities. Once the ideas were generated and collected, these should be further de-
veloped and evaluated in order to select the idea or set of combined ideas which will generate additional
value by exploiting a new market, increasing the usefulness and efficiency, solving a problem, reducing
risks, etc.

Moreover, this chapter should document in a very precise way the value proposition related to the chosen
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ideas. For this purpose, it is advised to compare the current reality of the products, services or processes
with different scenarios that could happen if the ideas proposed were implemented.

The value proposition must be described in accurate terms and has to reflect, for example, a change in the
benefits delivered to customers, an increase in the efficiency and safety of the processes and services, or

any other fact that allows the appreciation of the generated value.

Concept of new product, service or process

This chapter is intended to describe as clearly as possible the concept of the new product, service or pro-
cess. Certainly, this also applies to incremental innovations that simply introduce improvements in the
products, services or processes.

All tools that help describe in detail the design, form, composition, physical-chemical characteristics,
times, quantities and all other measurable variables relevant to the new concept should be included in
this section of the document.

In addition to the detailed description of the new concept of product, service or process, it is necessary to
incorporate those aspects that will affect the new concept. Changes or new strategies in communication,
marketing and distribution should be clearly defined. The same applies to changes in production plants
and production lines, input supply strategy, infrastructure and permanent changes in the organization
and staff. In this way, the unit costs of products or services as well as the cycle costs of processes can be
calculated. All necessary measures related to the field of intellectual property, licensing and other related
legal issues must be also stated in this part of the document, as same as the risks and corrective measures

related to the new concept.

Impact on firm performance

Since innovation only counts as such when it generates value and has an economic impact. This section of
the document is the one that contains the indicators that show the convenience of carrying out the project.
Here should be expressed all expected changes in terms of sales, market share, growth, cost reduction,
time reduction, risk reduction, positioning in relation to competitors or corresponding variables accor-
ding to the nature of the project.

It is of utmost importance to quantify the expected impact. For this purpose, different tools can be used
such as sales projections, projected cash flows or projected competitive assessment reports, among others.
At this point, another very important question arises, and will be answered in the following paragraphs:

How will the innovation project be managed?
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Key activities for project implementation and timetable

Once the new concept and its impact are clearly documented, it is necessary to also document the acti-
vities that will make possible the achievement of the goals. All tasks to be done must be listed and de-
scribed here, as well as the responsible actor and the temporal project structure needed to carry out these

tasks. This will provide clear milestones to assess the implementation progress.

Key resources

Normally there are certain key resources for project implementation. These can be human resources,
experts, new facilities, machinery and specialized information. In that regard, these resources should be

described in detail on this chapter, including their costs and the ways to access to those resources.

Key partners in project implementation

Certain resources, knowledge and key relationships for the project are often in the hands of third parties
and this generates the need of cooperation for implementation. This section of the document describes
the partners, the mechanisms used for keeping the relationship and the transactions with them. The res-
ponsibilities and benefits that each of the parties involved will get when participating in the project must

be also clearly defined.

Cost and feasibility of the project

All calculations of costs emerging from the implementation of the project must be shown and described
in detail. Here it is important to clarify that this is about the costs related to the implementation of the
project, including the initial investment required. Conversely, fixed costs related to production, provision
or functioning of new products, services or processes should be included in the first part of the document,
on the chapter dedicated to the new concept.

Finally, the feasibility can be determined by analyzing the data of this chapter in comparison with the
data documented in the first part, on the chapter related to the impact on firm performance. By doing so,

the convenience of implementing the project instead of another will be clear.
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The innovation project canvas

One very useful tool for presenting the most important aspects of the proposed innovation project in a

summarized and integrated way is the innovation project canvas. In this canvas, all the information from

the early stage of innovation management converges and is synthesized. This tool serves as an executive

summary and greatly facilitates the visualization of the innovation project.

Inspired by a similar canvas used for business plans development (Osterwalder and Pigneur, 2010), the

authors propose the following structure for the canvas (see figure below).

External /internal
demand

Technological
options

New product/service/
process idea and
value proposition

Impact on firm performance

New product/
process concept

Key activities

Key resources

Key resources

Project costs

Figure 33: Innovation Project Canvas.

Given the qualities of the innovation project canvas, this tool is ideal for communication within the com-

pany and among the members of the project team. Moreover, it allows comparison of different versions

from an innovation project, facilitating the analysis and discussion of alternatives.
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Personas

To develop products and services in a customer oriented way, the analysis of the needs and requirements
of the customers is mandatory. The customer requirements should be the basis for all tasks related with
the development of new products. Hence they have to be extracted, documented, stored and presented
in a proper way, which makes them useable in an efficient way by the innovation team. Personas are one
possible approach to represent all the information collected about the customer.

The method introduced and described in this handbook aims at transforming information about the cus-
tomer into a form, which is easy and accessible for the innovation team. The suggested solution is the
development of fictive customer profiles (Personas) which could be the potential user of the service or

product, which has to be developed.

Description

Personas are detailed, accessible archetypes, which are representative for actual groups of users and their
needs. They are based on research with real people and constructed out of specific data about these real
people, but not directly based on individual people.

The Persona-and-Scenario method was developed by Alan Cooper, a Visual BASIC developer. Cooper
believed that it was essential to have empathy with users in product design, and used a persona in the
product development of Visual BASIC. The Persona-and-Scenario method is a design technique to help
to provide the product that users really want to use.

Personas “humanize” usually big quantity of customer information, which exists within a company, in
a way, that the “fuzzy customer” is transferred into concrete users, which represent the focused target
groups. The advantage of this tool is that it is much easier to keep information in mind and refer to them
during the innovation process, which is related to people (in our Personas case), then remembering hard
facts from market research reports. It is also easier to develop for a specific person instead of developing
for ,,the user”.

Personas are not reflective of every customer or market segment and they are ideally based on qualitative

user research like observational studies, contextual inquiry, interviews, etc.
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Why Personas?

The development of new services or products is usually structured in projects, which are performed by
a more or less open and interdisciplinary team. Normally each team member has at the beginning of the
project his/her own view and expectations on how the final product or service should look like. One of
the most fundamental bases for a successful development is a common and data-based understanding of
the user within the team. This is important for a focused and aligned cooperative team work. Personas
can transport this conform view into all by the innovation process connected departments in a company.
So other departments like the marketing department target the same customer groups and can comply
with the work of the innovation team.

For innovation teams, which most of the time consist of experts from fields which have nothing to do
with marketing, it is often difficult to identify and communicate the information which is valuable to un-
derstand the customer requirements. Even if the information is identified and communicated, a consistent
interpretation by all team members is not guaranteed. Personas offer an elegant way to escape from this
dilemma.

A lot of companies perform intensive market research like customer interviews, field studies, telephone
and internet surveys, hotline tracking, etc. The data gained through these tasks are processed, analyzed and
generally afterward provided in form of reports, consisting of big piles of papers. These extensive reports
gain most of the time not the attention in innovation processes they deserve. Mainly this is because they
are not usable for the work within these kinds of projects. During the development process of services or
products there are hundreds of decisions to be made where the customer reports mentioned above play of-
ten no role at all. The majority of the decisions are based on some facts and a lot of unspecific assumptions
about the customers and their needs. Besides the imparting of knowledge about customer groups, personas
are also valuable for the evaluation of design decisions, where market research reports in general fail.

In general, innovation projects are set up to target as many as possible customers. This makes it difficult
to focus on the relevant aspects and leads often to products or services with a vast of complexity, because
features are implemented for almost every imaginable customer in the world. The development of pro-
ducts or services for markets is problematic because they are consumed by individual customers and not
by ,,markets”. Personas allow the development for a restricted number of concrete defined customers.
They define who is a target customer and who is not. This limits the options and enables better decisions
which features should be implemented and which don’t. The quality of a service or product can benefit
from the limitation of features or options.

Product attributes and features which satisfy one customer can annoy other customers (e.g.: a disco with
loud music in a holiday complex). A customer satisfaction level of 50% will not be reached if we satisfy
all customers up to 50%. The customers should be separated into groups and solutions should be deve-

loped which satisfy single groups 100%. Personas are in these circumstances an optimal way to do so.
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The following Persona is an example for a product development project. You should keep hereby in mind
that the Persona was developed for this specific project and includes attributes according to this purpose.
Let’s assume there is a company from the electronics industry, which offers shavers and the management
has decided to innovate in their premium product. To do so, they decided to use Personas as a tool to keep
the innovation process customer focused. The following Persona is an example how one of the target

customers might be described.

Example of Personas: Tom Jones

Tom is 40 years old and finished college with a MBA degree. Now he is working
in an international marketing company, where he is the Branch manager for
Great Britain. His responsibilities reach from human resources up to key

account managing for customers all over Great Britain. He is the face of the

branch and has to meet regularly with the main customers.

Most of the time he manages to return home from his business meetings late in the evening, but from
time to time it happens that he has to stay overnight in a hotel.

As the representative of his company for Great Britain he also has to regularly go to the Headquarter in
New York. Because of his job and position he has to wear suits and ties every day.

His annual income was 70.000 pounds last year.

His job also takes most of his time at weekdays, but he spends most of his free time at weekends with his
family. He lives 30 miles outside of the city with his wife and two children in a suburban detached house.
Hence, the days he works in London, he has to go to the office in the morning by car (a BMW). One of his
hobbies is fishing. From time to time he and his best friends rent a boat and go for a fishing trip for 2 or
3 days. When he comes back from his trips, you would not recognize him as a manager of a marketing
company.

Tom shaves his beard every morning, but it is a must for him and no pleasure at all. At the weekends or
at holiday seasons he prefers to wear a three day beard. Some years before he used to shave his beard
wet. This took him up to ten minutes every morning. Nowadays he uses an electronic shaver, because it
is quicker and it stresses his skin not so much, but he is not highly pleased with the shaving results of his

actual model..
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Types of Personas

Personas can be separated into different classes, which are introduced in the next paragraphs.
Primary and Secondary Personas

The first separation of Personas is the one between Primary and Secondary Personas. Primary Personas
attract the most of the attention during the development process. They are the main focus the service or
product is developed for. The outcome of the use of Primary Personas will be sufficient for most of the
future users. If the developers just consider the Primary Personas the result will also match the most of
the requirements of the Secondary Personas. The other way around it can be this way but doesn’t have
to be. Primary Personas have attributes which are shared by a big part of the target groups. Secondary
Personas instead incorporate characteristics of smaller parts of the potential customers which are maybe
also rated as relevant for the project.

Secondary Personas are relevant for specific requirements which would not fit into the profile of Primary
Personas. They represent requirements of customers which could not be incorporated into Primary Per-

sonas. Secondary Personas should enrich the development process and not restrict or hinder it.

As an example, a public transportation system would be examined. The goal is to provide the customers
with information about the time schedule of the busses. As Primary Persona in this case a retired woman
is selected and as Secondary Persona a teenager. Why is it this way and not vice versa? From the primary
Persona we can get, that the schedule attached to the bus stop has to have big letters and should be easy
readable, because of elderly people often cannot see a well as younger ones. The developed solution fits
to all target groups and excludes none by its attributes. If we had chosen the teenager and his require-
ments as primary focus, the result could be not sufficient for other target groups like the elderly peop-
le. Nevertheless, the teenager as a Secondary Persona can add value to the solution. Perhaps it implies
additional information at the bottom of the schedule with a link to the online timetable with additional

features, which is accessible via mobile phones.

Descriptive vs. Individualized Personas

Personas can be differentiated by the perspective they are described. Descriptive Personas profiles in-

clude mainly data how the Persona is seen by others like the marketing department. On the other hand,
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Individualized Personas profiles set the customer into the context of the buying decision, using scenario.

They reflect how he sees himself.

An example for a descriptive Persona profile is: Jon is a 40 year old manager in a company....; he likes to
play golf at the weekends ...; ...he is married and has two children...
An example for an individualized Persona profile is: | m Alison and | m 23 years old...; ...to speak in front

of many people makes me feel very insecure....

Special form: Assumption Personas

Assumption Personas are Personas which are developed without any prior market studies or other infor-
mation basis. They are just based on assumptions the stakeholders have about the target group. These
assumptions are different for each person, because they were developed from individual experiences and
information which was processed, internalized and consolidated.

Although we strongly recommend to develop Personas on a basis of data and information, Assumption
Personas can also contribute to the development process. The collective development of Assumption Per-
sonas shows gaps in the common understandings about the target group within the development team. It
also reveals missing information about the target group, which have to be raised. Assumption Personas are
mainly used for communication within the team. If there is no available data to create original Personas and

the information cannot be raised, Assumption Personas can also be used in the regular way.

Personas development process

Personas underlie a life cycle which consists of four phases.

Project preparation
and data collection Deployment

O O O O

Persona conception Usage
and creation

Figure 34: Personas development process.
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Project preparation and data collection
Team building

The core team should consist of people from different departments, which can contribute to the Perso-
nas development. Of course you should include staff who are already involved in user research, market
research, business analysis, task analysis, or any other user or customer focused research. In addition
it might be helpful to integrate some advisory members like data mining experts, graphic designers, or
software developer.

The number of the core team members depends strongly on the structure and size of your organization.

In general the core development team should include at least two and maximum ten members.

Activity planning

You should plan your activities before you start the development process and keep a regularly updated
activity plan.

The activity plan should contain at least the following points:

e A definition of the scope of the project and the associated goals for the Personas
core team

*  Adescription of a communication strategy (You have to educate others about the
Personas method and how to use them)

*  Alisting of milestones and deliverables (The Personas development process has to

follow a strict time schedule to align with the global business and product planning)

Data collection

Personas are all about customer orientation.

A deep and profound understanding of the customer’s requirements is necessary for the development of
Personas. Personas should be developed in a scientific way and base on concrete facts. Hence the star-
ting point of the true development should be the creation of a user information database. The data in the
database has to be collected and transformed into an adequate uniform format. To keep the costs of the
Personas development in strict boundaries, it is advisable to use already existing data as far as possible.

These existing data can come from in-house or external sources like market research companies. A list of
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potential data sources follows. The list makes no claim of completeness.

Existing market or user studies
Field studies

Customer surveys

Target group reports

Market segment analysis.

Additionally the following data sources can be helpful to:

Results of usability tests

User profiles (extensive descriptions of real users)

Customer/account briefings (background information about key customers)

Actors of use cases

Documentations of customer observations

User requests, sales data, strategy documents, information and training material for

sales staff, business plan.

To develop valuable Personas a selection of the previously named data sources should be sufficient for

the most of the cases. During the composition of the data base you should consider to use quantitative

as well as qualitative data. In general, data from several resources deliver better results than from one

single resource.

The next step after the collection of the instantly available data is the development of a data-theme-

matrix. This is a view of the relevant themes of the project scope and the according data which support

them. As a result gaps within the data base will be discovered, which lead to a data collection plan. To

fill the gaps most of the times a customer survey is performed.

Additional data

A direct survey with the future users of the service or product is the best method to obtain all the neces-

sary information to fill the discovered gaps. For a qualitative questionnaire the following topics can be

valuable:

Goals of the customers (in relation with your objective)

Actual proceeding of the customers to reach the goals
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*  How the customers interact with existing products or services

*  What do they like or dislike about existing products or services

*  What are the surroundings or the context the customer uses the product or consumes
the service

e Common personality or character attributes

J Cultural environment of the customer

This information enriches your personas and helps your team to understand how people think, act and
behave without the product or service, which has to be developed.

If there is no possible access to the customer, a stakeholder approach can be helpful. It also contributes
to the quality of the Personas as an additional procedure beside a direct questionnaire. Interviews with
business stakeholder, which interact with customers regularly, can get you a good insight into the beha-
viour and thoughts of the customer. These stakeholders in general have developed a keen sense for the
requirements of the customer.

If it is impossible to fill the discovered gaps with real data, it is better to fall back to assumptions instead

of ignoring them.

Restaurant Example

In the following example, a new restaurant/bar concept has to be developed. To fill the knowledge gaps

about the customers a survey was performed. The following questions are a sample from the questionnaire.

e How often do you visit a restaurant?
e Who is with you or do you go alone?
e How much do you spend?

e How important are the following points for your selection of a restaurant?

o Reasonably-priced food o Quite environment

o Quality of food o Outdoor seats

o Selection of food o Accessible via public transport
o Selection of drinks (wine, beer, liquor) o Child friendly

o Special food (vegan/vegetarian/low-fat) o Free parking
o Buffet style o Cleanliness
o Romantic setup o Politeness of staff.

o Trendy place
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Persona conception and creation
The goal in the second phase is to create a set of Personas, which is

e relevant for the product or service and the business goals
e based on data or clearly formulated assumptions

e engagingly, informative, and inspiring for the organization

On this occasion, the development of Personas is based on data, which was identified in the first phase.

The development of the Personas can be performed in five steps.

Identification of important user categories

The first step is to identify groups of users, which are important for the business area. The early deve-
lopment of categories, although they are based on assumptions, helps to structure the data analysis and
creates a link between the present view on the customers and the data driven Personas, which have to
be created. User categories can be defined through descriptions of user rolls, user targets or user groups,
which are important for the business.

The definition of categories before the data analysis is performed allows introducing a top down approach

into the more bottom up based method. It also makes it simpler to process the information to Personas.

Restaurant Example

For our restaurant example, the predefined groups were couples who want to have a romantic evening;
groups of people, who want to have fun and families. This raw division represents groups of users and no

single user at all.

Data analysis

The data analysis step processes the raw data collected previously and extracts the relevant information

for the user and service or product domain. There are different ways to perform the data analysis. The
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appropriate methods and tools depend on the structure of the available data. There are two major goals in
this analysis step. The first one is to separate the customer base into a number of groups and the second

one is to identify the specific similarities between the customers in the groups.

Grouping of customers ,,by hand”

You can try to classify the customers by hand, using the previously in step one defined categories. With
this handmade classification you get an insight whether you find customers for each group in your sample
or not. Furthermore you see whether they are distributed homogeneously between the predefined groups.
If you don’t find any customer for some groups or their distribution is very unequal, your groups repre-
sent perhaps not the reality of your customer basis. You should consider to redesign your groups. In a
further step you can examine how alike the people within a group are or how much they vary. Similarities
within the attributes you can search for are areas like age, sex or job description. If the groups are not
homogeneous, you should separate them again by additional attributes. It is not easy to name a number
of groups which is optimal, because it depend very strong on the specific domain and project goals. The

»manual” approach is well suited if the data source allows no statistical examination.

Restaurant Example

To do a basic classification in our example we use the predefined user groups. In our customer survey, we
asked about their companion when they visit a restaurant and use this information to separate the whole
sample into three groups. If we had specified the predefined user groups in more detail, also other attri-

butes like age, money they spend for a restaurant visit and so on could be relevant for the classification.

Statistical data analysis

To use statistical methods to find hidden insights, you need a homogeneous data basis. You can perform
statistical tools like correlation analysis, cluster analysis, or principal component analysis on your data.
The first one will show you dependencies between specific attributes of the customers in your sample.
For example, with correlation analysis you can receive the information, that there is a dependency bet-
ween the number of children a person has and the frequency of visiting restaurants or bars. If a strong
correlation between two attributes is verified, these should influence the definition of the Personas. In

our example it would be appropriate that a Persona without children goes twice a week for dinner in a
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restaurant, but for a mother of three it would be inappropriate to include this fact into the profile.
Cluster analysis is the assignment of a set of observations into subsets (called clusters) so that observa-
tions in the same cluster are similar in some sense. In our case these observations are the customers with
their attributes, which have to be analyzed. As a result of the Cluster analysis you get groups of users
(clusters), which are possible starting points for your Personas. For each identified cluster you can define
one Persona skeleton, or take one of the persons as a development base for the next steps.

Additionally to the Cluster analysis, you can perform a principal component analysis. With this analysis
you limit the number of possibly correlated variables (attributes of the customers) to a smaller uncorre-
lated number of variables. Using this smaller number of variables a complexity reduction of the Cluster
analysis takes place. This method may or may not lead to better results. After the clustering of the cus-
tomer you use the original attributes for further analysis instead of the principal components (smaller

number attributes).

Restaurant Example

The analysis of the collected data from the restaurant survey showed, that the cleanliness of the re-
staurant and the quality of the food was important for all the customers. Hence these aspects can be
seen as preconditions and can t support the clustering of customers. So they were excluded from further
analysis. In some of the points there were common feelings within the whole sample but there were also
mixed feelings about several features as the buffet style, the selection of food and drinks or the location.
These varied feelings indicate the presence of different customer groups. For the next step a correlation
analysis was performed. The findings of this analysis can be found in the table with absolute correlation

numbers below.

In the following table (see table 9) the cells with a grey background, for example, can give some impli-
cations for the Persona development. The first one shows a correlation between the expectation to have
a romantic surrounding and the expectation to have a wide selection of drinks (wine, etc.). The small
number in the cell child-friendly vs. romantic setup shows that there is no dependency between these two
aspects. On the other hand, the expectation to have a child-friendly environment correlates strong with
the requirement to have reasonably priced food and drinks. This findings should be incorporates in the

description of the Personas.

Managing the Fuzzy Front-End of Innovation



pooJ |e123dg
91A3s 3944ng
dnjas o1juewoy
9oe|d ApuaJ |
51895 JOOPINO
Alpusiiy piiyd
3upyJed 9944
1Jodsuely olgnd
}J€1S 911|0d

w w
o o
D D
(@) (@)
Gt jmp
o o
> >
o o
= =
—
3 s
(@} 5
o ~
n

JUSWUOIIAUL 38IND
paolud-Ajqeuoseay

Selection of
food

Selection of
drinks

Special

Buffet style

Romantic
setup

Trendy place

Quiet
environment

Outdoor
seats

0.12 0.20

Child friendly 0-19 007 022 040 003 004 0.0/

Reasonably- 018 020 0190 .44 022 007 0.12
priced

Freeparking 021 0.16 003 026 020 0.12 008

Public 022 040 012 015 009 032 0.30 0.34 0.20

transport

Polite staff 035 039 027 012 033 0.13 025 0.11 014 0.12 0.06 0.10

Table 9: Correlation matrix.
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It’s important to remember that the data analysis aggregates information about the customers. From a
customer survey you can get, that 50 percent of the railway travellers would like to have a coffee during
their journey. If your sample is big enough, you can get representative predictions about the amount of
coffee you can sell if you offer this kind of service. Personas on the other hand are not representative.
From the Persona which likes to drink coffee you can deduce that a coffee offer would make a train trip
more comfortable and based on this you can make a design decision. But you cannot predict any future

sales figures.

Development of Persona skeletons

The third step is to define Persona skeletons for each group of users, which were defined in the previous
step. Persona skeletons are lists of basic characteristics which you derive from the users in each category.
You can pick one single customer of the group and orientate your proceeding on him. But do not use him
in general, because he might not represent the group with each of his characteristics.

Examples for basic Persona characteristics are:

* aname and picture

e demographics (age, education, ethnicity, family status)

e job title and major responsibilities

e goals and tasks in relation to your service or product

e environment (physical, social, technological)

*  aquote that sums up what matters most to the persona with relevance for your service

or product

Restaurant Example

For our example we can set up three Persona skeletons (because of the three user groups). A very limited
skeleton would be the following.

Name: Paul Alan, 29 years

Family: single, has a girlfriend

Job: banker; annual income: 85.000 Pounds

Wants to relax and have a good time with his girlfriend.

He goes out for Dinner two times a week and spends $80 each time.

“I want to have an excellent service and | m poised to pay for it”
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Select the most valuable skeletons

The goal of this step is, to select a subset of skeletons which is most valuable for the development project.
To set up a decision basis you can gather feedback from the stakeholder. The priority of these Personas
can be determined by frequency of use, the market scale, purchasing power and strategic importance. The
most important decision factor is the significance of the Personas for the business strategy and the project
goal. With this prioritization you can make a selection of skeletons, which will be developed towards
final Personas in the next step.

With the decision which Personas are most valuable for the company and the project also the number
of Personas is finalized. The optimal number of Personas depends strongly on the type of development
project you plan to do. If you plan to develop very specific software for accounting you need just a few
Personas, because there is probably no big variation in the usage of the software or the requirements of
the users. On the other hand, if you plan to innovate in a mass customer service like public transportation,
you probably need quite a lot of Personas to cover all of your target groups. In general, you should choose
between three and seven skeletons to develop Personas in detail. You should try to limit the number as

much as possible, to focus your further work.

Example of Personas: Restaurant

Here we have to decide which of the customer groups are more important for our business. As you can
imagine, it is almost impossible to develop a restaurant concept which satisfies the “family” customers
and the “romantic” customers both 100 percent. In this stage, the value of the customers was calculated
(frequency of visit, spending during one visit and size of the target group.

In our case, the company decides to focus on the “romantic” and the “fun in a group” customers. Hence,

in the next step two Personas were developedin detail.

Define Personas in detail
Add more detailed information to the skeletons to form complete Personas. Individualized details and sto-

rytelling elements give Personas real personality and context. Personas become specific with details that

make them real: names, families, pet peeves, homes, jobs, type of computer used, goals, tasks, needs, etc.
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Additional information

e attitudes, need for trust and assurance
e great quotes from the Personas

e information needs

e background: the Persona's story

e scenarios: stories of why and how they would use the service or product

Scenarios are a deepening of the Persona. You should keep them task focused. Four to five paragraphs
are mostly sufficient. Scenarios should also incorporate the Persona’s environment. They can be messy

and idiosyncratic — like life is.

Example: Tom Jones

The following example shows a scenario of a Persona, created for a development project for a new elec-
tric shaver. The Personais Tom a 40 year old manager, who lives with his family in the suburbs and works
in the inner city. One possible scenario could be: Tom is late for work because his youngest child cried all
night long and he could not sleep until 4 am. When he wakes up this morning, it is just 7:45 am. He has an
important meeting at 9 am and he will need one hour to the office because he is stuck in traffic jam for 30
minutes almost every day.

Everyone can picture the morning of the manager in his mind and deduce that time plays an important
role for Tom, especially on this morning when he is late. On the one hand, 30 minutes time is lost in the
car (an implication for mobility use of the shaver?) and on the other hand less time is left to shave at home

(fast shaving).

Select a picture for the Persona that ,feels right“. Add additional pictures which show the persona in
context (at work or at leisure time). Show members of their family, their house, office or other locations.
You can also show other relevant details like: pets, car, friends, favourite magazine, favourite places or
technology the Persona uses.

Every detail which is added to a Persona limits the degree of freedom in the development process. With
strict orientation on the Personas during the development process, also the overload of the product or
service with innumerable features and decision options will be prevented. For example, if we design for
a Persona which has overweight, some sport offers of a holiday resort are inappropriate or some design

options and materials for a product are obsolete.
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Sharing Personas
There are three mayor areas to share the developed Personas within your Organization:
e formal * informal e and subliminal

The most common way to introduce Personas in your organization is through formal presentations or
education sessions. You can print posters of the Persona descriptions and hang them up in the office or
working space. So they are always close to the team. The Persona descriptions should be on the team
website or easily available to all organizational members via intranet.

A more informal way is, to use them in stories and scenarios or referring to them during meetings. You
can also introduce your Personas using them for design reviews. To include Personas as the starting point
for any discussion of ,,what users want” is a subliminal ways to use them. Most important is to find ways

to keep the Personas in mind of the organization.

Using Personas

There is a huge number of ways to use Personas. To keep the customer and its needs in the focus of the
development process, Personas can be used in almost every stage within the development process of a
product or service. The fact, that Personas can be used for communication purpose within the development
team was already mentioned above. With Personas, the vision of the service or product and how it matches
the requirement of the customer can be visualized. In this context one of the most important cases used
is the identification of features and functions for the new product or service. The requirements implied in
the Personas services and products can be developed with attributes that contribute perfectly to customer
satisfaction. A set of Personas can also be used to test whether the developed service or product is adequate
for all of the target groups or whether eventually some variants should be developed.Personas can be used
as templates for ,,usability reviews. The team overtakes the position and mindset of a Persona and uses
the service or product in that way the Persona would do. This is also a good basis to setup scenarios to test
the conformity of the service or the product and its attributes with the customers’ expectations.

Based on Personas a ,,day in the life* experience can be established for the stakeholders of the develop-
ment process. The ,,day in the life” experience is a method where the participants reconstruct a day in the
life of a Persona. Especially the situations in which the service or the product is used by the Persona are
in the focus of the tool and are examined. With the application of this tool a much deeper understanding
for the problems, which should be solved by the product or service, and requirements of the customer can
be raised. The method takes a look at the socioeconomic environment the customer lives in and uses the

product or service.
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Quality Function Deployment
(QFD) of products and services

Definition

There is no single definition of quality function deployment (QFD), but the following statement descri-
bes the basic idea:

,QFD is a methodology that goes along the whole product or service development process and translates
the clients’ requirements into product or service characteristics” (Schmidt & Steffenhagen, 2007).

QFD is not only a quality tool, it is also an important planning tool that allows taking the ,,voice of the

costumer” through the product development until market entry.

The QFD Approach

Among the main advantages of the QFD is that it allow us to understand the clients’ requirements. This
tool transforms the qualitative terminology in which products and services characteristics are described

into measurable terms, which the firm will use for designing and redesigning its products and services.

QFD for products

In order to undertake the product development, it is necessary to ,translate” these fuzzy requirements

into measurable product design requirements. This process involves five main stages:

Clent's Production
requirements Parts features requirements
Design Manufaturing
requirements operations

Figure 35: The QFD approach for products.
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The requirements analysis allows to understand what the client wants. While the design requirements
show the functions of the product. These, in turn, will be the base for the characteristics of the product

components.

QFD for services

Just like with products, the QFD for services starts with understanding the clients’ requirements. This

will be then converted into quantitative design requirements.

Clent's Process
requirements characteristics
Design Market entry

requirements

Figure 36: The QFD approach for services.

Services are not developed as a whole; instead, they are developed through the integration of different
components. The component features are what provide the functionality that in turn satisfy client requi-
rements.

Firm organization is another factor that effects service development. Unfortunately, the importance of the
service development process is not known by all the employees. For this reason, the establishment of an
appropriate communication system is particularly important. This system must keep the meaning of the

clients” requirements during the development process.

Methodology of QFD

The QFD development methodology is based on a series of matrices called house of quality. The struc-

ture of these matrices is described in the following sections.
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,House of Quality” (HOQ)

The matrix is called the house of quality, due to a roof-like structure in its top. This house can be divided

into ,,rooms”. A tour through the different ,,rooms” is described below.

Design requirements

(HOW?)
= L
[ ©
8 % Relations £ 2
>z matrix 2 =
= [}
@

Indicators

Importance

Benchmarking

Figure 37: House of quality.

Voice of the customer - VOC (What?)

QFD starts by establishing objectives (called ,,What?””). The objectives normally derive from client re-

quests and are called the ,,voice of the costumer”.

Client's requirements (What?)

Table 10: What” list.
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For a better definition, these customer requirements can be classified according to their contribution to
the functionality of the product or service.

The kano model is a helpful tool for this classification. In this model, three kinds of service characte-
ristics must be differentiated: performance, basic and emotive. The requirements mentioned directly by
the clients will be called ,,performance requirements”; other wants are difficult for clients to verbalize.
However, some other wants cannot be or are not verbalized by the clients, but are important parts of the
product because they perform basic functions, which the customer expects. These basic functions are
known as ,,basic requirements”. Emotive requirements are a third kind of product feature that reflect a
need the client has not appreciated before. Figure 38 depicts the sorts of quality in a client satisfaction

level vs. the fulfilment level of the need.

Satisfied
A

Emotive

Performance
Not covered . Totally covered

need " need

Basic

Not satisfied

Figure 38: Kano model.

Design requirements (How?)

The next step, after carrying out the ,,What” list, is the definition of ,,How” for each ,,What”. In fact,
the ,,How” are the requirements of the product’s design. These are the measurable features that will be

evaluated in the finished product.
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Design requirements (HOW?)

Table 11:,How” list.

Relations

However, relations between the client and customer are not always 1:1, there are more complex relations
and with varying strength levels. In table 3, a matrix shows the relations between ,,What” and ,,How”. In
this matrix, the determinations of the relations will be carried out taking into account 3 strength levels:

weak relation, medium relation and strong relation.

Design requirements (HOW?)

Client requirements
(WHAT?)
3 9 1
9 3
1 3 1 9
3
9
1
1 Weak relation
3 Medium relation
9 Strong relation

Table 12: Relation matrix.
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This representation makes possible to revise the analysis. An empty column indicates no relationship

between the client and design requirements..

Indicators (How much?)

,,How much” is the measure for the ,,How”-s. These values make clear how efficient the firm must be in
order to achieve the client’s satisfaction. ,,How much” must consist of measurable elements that provide
a wider analysis and optimization chance.

A new opportunity to assess the analysis appears here: if most ,,How much”-s are not measurable, then

the ,,How” definition was not exhaustive enough.

Design requirements (HOW?)

Client requirements

(WHAT?)
3 9 1
9 3
1 3 1 9
3
9

Indicators (HOW MUCH?)

Table 13: QFD basic table.
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Correlation matrix

The correlation matrix is a triangular table. ,,How” is integrated by establishing the correlation between
all these elements. This matrix describes the strength of the relations between the design requirements.
The aim is to identify which requirements support each other and which ones get into conflict.

The positive correlations allow for increasing the product development efficiency, without risk of du-
plicate effort for the same result. Negative correlations are important because they help identify design
features where it is necessary to decide which features are most important for the product.

If there are no negative relations, there could be a mistake.

Design requirements (HOW?)

Client requirements

(WHAT?)
3 9 1
9 3
1 3 1 9
3
9

Indicators (HOW MUCH?)

Table 14: Correlation matrix.
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Benchmarking

The QFD technique allows for a competitor assessment based on benchmarking. The competitor’s pro-
ducts are compared to the company’s offer. Benchmarking is carried out for ,,What” and ,,How”.

The competitors’ ,,What”-s assessment is called consumer’s competitive evaluation. For that reason, cli-
ent oriented criteria must be taken into account. This means: Consumer’s perception of our products will
be assessed with regard to the competitors.

Competence assessment of ,,How”-s is called technical competitive evaluation. It is recommended that
personnel in charge of the product or service design (engineers, consultants, etc.) make this evaluation.
The benchmarking is, basically, a technical comparison with competing products.

If ,,How”-s are developed from ,,What”-s properly, the competitive assessments should be reasonably
consistent. This means that client’s requirements strongly inter-related should have a similar competitive
assessments. If not, perhaps something significant was not taken into account.

For the evaluation, scores between 1 (very poor) and 5 (very good) could be used.

Design requirements
(HOW?)
Client requirements
(WHAT?)
3 9 1 2 3 5
9 3 4 3 5
1 3 1 9 2 4 5
Indicators (HOW MUCH?)
Our company now 2 3 3 4
Competitor 1 4 2 3 2
Our company in the
future 5 5 5 5

Table 15: Benchmarking.
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Importance level

The importance level allows stating the relative significance of each ,,What” and ,,How” to achieve the
wanted final goal. ,,What”-s relative significance is established through consumer evaluation. The relati-
ve scale used, normally 1-5 or 1-10, must express more significance for the consumer by larger numbers
(5 or 10 being the best rating).

,How”-s are assessed giving weight to the relations. The next table shows the weight given to each re-

lation:
Weak relation 1
Medium relation 3
Strong relation 9

Table 16: Weights for the relations.

For each (,,How”) column, the ,,What”-s significance level is multiplied by the symbol’s weight. This

makes a value for each relation. The importance of ,,How” is computed adding these values.

Design requirements (HOW?)
Client requirements | ;
(WHAT?) mportance

3 9

9 3

1 3 1 9

3
Indicators (HOW MUCH?)

Importance 63 81 42 24

Table 17: Importance levels.
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The importance level of the ,,How”-s is an approximation for the most important design requirements for
client’s satisfaction. However, it is important to mention that the obtained numbers should help and not li-

mit the design process. The relative values of the results must be questioned using other existing criteria .

Case Study

For a better understanding of this management tool, a case study is used. This enables step-by-step ex-

planation as well as illustrates its use in the real world.

Case: Office chair manufacturer *

This example comes from a real firm based in Michigan, USA, that will be referred to as “the company” for
reasons of anonymity. The firm has been in the furniture industry for 5 years.

Our company has world-class competitors and new competitors in the same region. Nevertheless, our
company prides itself on the innovative capabilities of our service staff. Our CEO has set forth an ambi-
tious innovation plan for the entire line of furniture products. Initial SWOT analysis results (Strengths,
weaknesses, opportunities and threats) have shown that the marginal utility per invested dollar in the
furniture industry is the highest. Besides this fact, the company has gone against the economic vein and
hired (or rather stole) two of the top strategists from some of its world-class competitors. Our aim is to
exploit the huge “hole” or gap in the competitive field of customization.

The Service Manager determined, based on a feasibility study, that this methodology, helped with Brain-
storming and Pareto analysis, could show the earliest results. QFD is envisioned to aid in the identifica-

tion of the customers unsatisfied and unspoken needs.

*Adapted from Kumar et al. (2006); integrating quality function deployment and benchmarking to achieve greater profitability, Benchmarking:
An International Journal, Vol. 13, No. 3

Project team

Before the QFD starts, a multidisciplinary team should be established with members form different de-
partments like marketing, product development, etc. Another important point is that the team members
should have a similar level of position in their departments. Furthermore it is necessary to choose a team
leader. Finally, rules to encourage teamwork should be established: a meeting timetable, responsibilities,

approach to the topic, etc.

Managing the Fuzzy Front-End of Innovation

138




139

Case: Office chair manufacturer *

The company s organization is as follows: service and staff functions are together in the service area. In
addition, the service area encompasses all of the client satisfaction functions; all activities that invol-
ve product innovation, product improvement, value analysis, process innovation and improvement, and
process mapping are under the service function umbrella.

A committee led by a high-level manager was created to pursue the QFD effort. The effort and work of

this committee are subject to review by the CEO once every month.

Project definition

QFD team defined the following approach for the products that were performing well in the market:
Extended QFD scope statement: To modify or redesign popular existing office furniture products to ma-
ximize customer satisfaction through a maximum customization and faster time performance.

A similar determination was established for home furniture products. When applied to its fullest poten-
tial, QFD processes grow rapidly. Even with reasonable elimination of choices at each stage, final QFDs
have a large number of process attributes to control. For this reason, only partial results of the QFD

project undertaken by company will be presented

The product: the chair

One of the best-selling products was a high-end office chair with powerful ergonomic design features. Its
17° back inclination was a result of a one-year long study. This chair had also other features that provi-
ded more physical comfort and physical wellness. With 17° inclination, it was not only comfortable, but
it was also good for keeping blood pressure low under prolonged use. An appropriate QFD statement
would be therefore:

To develop a new height-adjustment mechanism or to modify the existing one to optimize user physical wellness

and keep costs within a range conducive to the marketability of the office chair.

Client’s requirements determination

Key to the QFD process is listening to the ,,voice of the customer”. Unfortunately, there is no unique
method to determine the ,,voice of the customer”. Each client has an individual way to appreciate product
features. There are two key factors influencing the formation of opinion about a product: the technical
and the emotional. Both are important. The easiest features to identify and to measure are the technical
ones. In spite of this, the emotional can become the deciding factor for the buyer’s selection. Hence, it is
imperative to pay attention to the customer in order to understand their emotional response.

Some of the best methods to hear the ,,voice of the customer” are:
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e Interviews with users
e Lead users

*  Surveys

e  Focus Groups

*  Existing information stored within the company

The information collected by ,hearing” the voice of the customer should first be organized in logical
groups. This step can be performed by using vicinity diagrams.

Additionally, there are some requirements that the consumer never mentions. Normally, these can be
regulation issues or special requirements from the company side. It is important to consider these needs

at this point, so that the process goes on with all of the possible identifiable customer needs.

Case: Office chair manufacturer *

“Voice of the Customer”

In this case, customer’s needs or requests regarding to the chair’s heightadjustment mechanism were
drawn from the first QFD, which was developed for the total office chair. Requirements were established
by involving a focused group of customers (high level or senior executives of 23 firms), sales staff, and
the former managers from the competition, and an external consultant that played the role of facilitator.
Fishbone, Pareto and vicinity diagrams were used to generate and extract the customer requirements

shown on the column of the figure below.

Costumer requirement

Adjustment range

Speed of adjustment

Easy adjustment

Customizable

Safe

Comfortable

Interchangeable
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Importance level

Once the voice of the customer is determined, it is important to quantify the importance of these features
for the consumer. The most used technique for doing this is to ask clients to score these features in 1 to
5/10 scales (1 being the worst possible score for a feature). If there is a client complaints gathering sys-
tem, this is a valuable information source for the QFD team. Client complaints can be brought together

and quantified to determine which features are important to them.

Case: Office chair manufacturer *

The same client and expert group used to determine client’s requirements determined the importance
level. First, this group rated (1-5 scale) the relevance of each requirement, as shown on the right column
of the table below.

Costumer requirement Import
Adjustment range LTB 5
Speed of adjustment LTB 4
Easy adjustment LTB 4
Customizable LTB 4
Safe LTB 5
Comfortable LTB 4
Interchangeable LTB 3

Definition of product requirements

Consumer needs must be translated into measurable characteristics. The comprehension and interpretati-
on of the needs through the definition of significant objectives is an important step in QFD. If this step is
appropriately performed, one can be sure the voice of the consumer has been ,,heard”. To carry out this

activity, it is recommended to conduct a brainstorming session and then to organize the ideas. This can
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be made with an Ishikawa diagram (see Figure 40). This kind of diagram allows dividing elements in

groups: design requirements, parts and parts characteristics.

Production Parts/Design
controls characteristics
‘\ ‘\

.................... S Consumers’s
J ’ requirements

Design Process
requirements characteristics

Figure 39: Ishikawa or Fish Diagram.

Case: Office chair manufacturer *

Engineering, sales and marketing staff and the external consultant were used to identify and draw pro-

duct characteristics/requirements that could influence or would meet client’s requests, as we can see on
the figure below.

LTB STB STB LTB STB STB LTB LTB LTB

Product characteristics / Design requirements
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Completing the matrix of relationships between client requirements and design

requirements/product characteristics, and setting target values

In this step, direct relations between ,,How” and the satisfaction of customer needs are in a strong (9),
moderated (6) or weak (3) degree. It is recommended to fill in the matrix by columns. In addition, in this

step, those values for design requirements that achieve consumer”s satisfaction are determined.

Case: Office chair manufacturer

The same group was used to assess the strength of the relation between each customer requirement
part and product characteristic (9 x 7). A three-point scale was used to assign the numbers to each matrix

cell: 1 shows low relation; 3 represents medium relation and 9 indicates a strong relation.

LTB ‘ STB ‘ STB ‘ LTB ‘ STB ‘ STB ‘ LTB ‘ LTB ‘ LTB
Product Characteristics/Design requirements
£ 2 2
. 2 5 2
ap o _ o 7]
c + = © S =3
il @ 3 5 ko = k)
= S = " s &
g g 8 5 £ s 5 2
= 2 = & g 2 23 £ 5
e 4 i © =i ] =
Costumer £ = g S 0 € £ ) E 3
requirements £ < = w < =z © Z < =
Adjustnebt range LTB 5 9 9 3 9 1 1 9 9 8
Speed of adjustment LTB 4 3 9 1 9 9 3 3 1
Easy adjustment LTB 4 1 1 9 3 9 3 3 9
Customizable LTB 4 9 9 8 8
Safe LTB 5 € 1 1 1
Comfortable LTB 4 9 9 € 9 9 3
Interchangeable LTB 8 1

Customer benchmarking

The costumer benchmarking evaluates the behaviour of our product or service in comparison with the

competing products or services concerning the ability to satisfy the costumer’s requirements.
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Case: Office chair manufacturer

To benchmark, the extent to which our product satisfied customers requirements was assessed, adjus-
ted to a scale between 1 and 5 and was situated in the column named “our company”.

The three world-class competitor firms (Haworth, Herman Miller and Steelcase) were also evaluated for
the level of satisfaction for their respective products. These assessments are located in the next three
columns.

Then, on the basis of the competence weaknesses in their products reflected in ratings lower than 5, and
taking into account each requirement importance rating, future objectives for our outputs for each re-
quest were determined and were written in the “our company in the future” column. For example, on the
second request, for adjustment speed, our competitors get 2 or 3 points, which means that there is a lot
to gain by doing this better than competitors, since clients perceived this request as very important (4 in
a 5 scale).

Additionally, little improvements could guarantee big profits as competitors are not doing addressing
the customer need appropriately. Thus, an objective of 5 was chosen to maximize customer satisfaction
with this requirement.

Continuing to the right, the next column indicates the improvement ratio. This is computed as the ratio
of where the company wants to be versus where it is right now in terms of each customer requirement

satisfaction. Then, for the second request, the ratio is calculated as 5/2 = 2.5.

o
)
3
: 2 | e
2 c °
S I I N O =
3 S S 2 3 £
L5118 8|8 | ¢
Costumer s - g g £ o =
requirements iEl 8 8 8 8 8 =
Adjustment range 5 3 4 2 3 5 1,67
Speed of adjustment 4 2 2 2 3 5 2,50
Easy adjustment 4 3 2 2 4 5 1,67
Customizable 4 3 2 2 3 5 1,67
Safe 5 4 4 4 8 4 1,00
Comfortable 4 4 4 4 4 4 1,00
Interchangeable 3 3 3 3 4 4 1,33
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Technical Benchmarking

In this step, the company’s technical assessment should be performed with its strong competitors. This
can be performed, when possible, by buying or renting competitors’ products. The QFD team must try to

develop comparative information for each product characteristic/design requirement.

Case: Office chair manufacturer

The same group used to determine product requirements (engineering, sales, marketing staff and the
external consultant) was used to carry out competitors technical comparison. Our competitors were

evaluated regarding to how they managed in each feature in a 1 to 5 scale (see rows below)..

Z
.o

] © 4] =
c = c g
) GE) qc)o g §
) @ = @ %)
& . 3 2 c 2 5
o %] 5 o [} o= 2

= ) = @ =
5 g | B g s z | 5 E
€ o 8 & o ° & g 5
g b £ 9 g 2 = z E
£ % € £ e % g 3 B 3
) 5 < = i v =z O > < 3

Costumer requirements é
Units seconds | Inches force inches count | #of steps| yes/no count ”Wg;;rm
Our company now 4 3 2 2 4 2 5 3 4
Competitor 1 2 2 2 3 3 4 5 3 4
Competitor 2 2 2 2 2 2 3 5 3 4
Competitor 3 4 4 3 3 4 3 5 3 4
Our company in the future 5 5 4 5 5 4 5 8 5
Target 26-42" 5 2 20" 3 2 yes Infinite 15"

Correlation matrix

This is the roof-like looking part of the ,,House of Quality”. The objective of this matrix is to determine

which of the design requirements/product characteristics are linked and how strong that link is.
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Case: Office chair manufacturer

The QFD team evaluated which chair features were related and how strong these were. To determine
the relation strength, 3 intensity levels were defined: Strong negative (SN), Negative (N), Positive (P) and

Strong Positive (SP). The following figure shows the obtained results:

N
P N
N SN
N
N
N N P
N .
SN N N NI
N
LTB STB STB LTB STB STB LTB LTB LTB
Product characteristics/Design requirements
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Importance level calculation

The last QFD step is the calculation of the absolute importance level of our product characteristics/de-
sign requirements. These values are calculated by multiplying the importance factor for the consumer
by the assigned value of the relation between customer requirement and product characteristics/design

requirements.
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Case: Office chair manufacturer

In our example of the office chair we can clearly see, that adjustment range and knee space are the most

important characteristics in fulfilling customer requirements.

N
P N
N SN
N
N
N N
N
SN N N N
LTB ‘ STB ‘ STB LTB STB ‘ STB LTB LTB LTB
Product characteristics/Design requirements
[
oo —
c - @
5 g . 5
£ 3 = [} - = S ‘ ¥4 .
2 2 S 2| 3E | § | w2 | 23 | gt
= @ = n =] o = BNE 25
; =) g S 3 2 £ %3 30 3
Costumer g | % £ 5 < 23 8 $9 | T2 | 3%
requirements E
Adjustnebt range LTB 5 9 9 3 9 1 9 9 3
Speed of adjustment LTB 4 3 9 1 9 9 3 3 1
Easy adjustment LTB 4 1 1 9 3 9 3 3 9
Customizable LTB 4 9 9 8 8
Safe LTB 5 3 1 1 1
Comfortable LTB 4 9 9 3 9 9 8
Interchangeable LTB 8 1
Units Inches seconds force inches count #of steps yes/no count ,,withinrirm
reac
Importance 133 100 63 117 65 94 105 105 84
QOur company now 4 3 2 2 4 2 5 8 4
Competitor 1 2 2 2 3 3 4 5 3 4
Competitor 2 2 2 2 2 2 3 5 3 4
Competitor 3 4 4 3 3 4 3 5 3 4
QOur company in the future 5 5 4 5 5 4 5 3 5
Target 26-42" 5 2 20" 3 2 yes infinite 15"
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Scenarios

Introduction

The scenario method is a tool for decision making inherent to the strategic management of organizations,
business units, of technology, innovation, products, etc., mainly used to support processes or prospective
projects and strategy development (search, formulation or design, implementation and control).

The scenario method seeks to provide flexibility, robustness and consistency to the processes of strategic
decision making concerning complex systems (complex adaptive systems or CAS), especially in envi-
ronments of high uncertainty. Theory and practice in the successful management of complex systems
such as innovation have shown that it is imperative to: a) use systemic analysis, b) recognize that while
the future is unpredictable (it is plural and indeterminate), it can be constructed, and c) have strategic
thinking skills. These are the key premises of the scenario-based strategic management.

The scenario method consists basically of simulation games based on the deliberate combination of
possible future hypothetical facts, derived from the objective, subjective and/or creative interpretation
of anticipatory quantitative and qualitative elements difficult to formalize, for example facts or events,
trends, changes and disruptions in fields such as demographics, politics, science and technology, econo-
my, society, environment, laws and regulations. In other words, the scenario method enables decision
makers to design and explore the universe of possible futures for a given set of constraints in order to
think and act strategically and in advance accordingly. When exploring the future of complex areas such
as innovation, one faces a vastly broad universe of possible solutions. As a working and analysis method,
the important thing is not to recreate a situation, but several situations, in order to be able to compare,
discern and decide. It is certain that a future will happen, but as no one knows which one, an honest way
to deal with the uncertainty is to propose several possible situations. The scenarios are not a means of fo-
retelling the future, but are used to systematize the hypotheses about the future —optimistic, pessimistic,
trending, extreme, to deepen in them and make better decisions. The prospective approximation allows
decision makers to discern risks and opportunities, to avoid problems and obtain benefits.

From the perspective of strategic management of innovation and technology, the scenario method con-
tributes, mainly, to the early identification of opportunities and creative ideas for innovation (customer
needs and demands and future technological developments) as well as the strategies to capture such
opportunities.

The following pages describe the main aspects that compose the implementation of the scenario method,

including a process outline of an exercise for the design and implementation of scenarios.
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History

The term scenario comes from the performing arts, where it refers to the physical environment in which a
theatrical plot occurs and the summary or set of directions of an action sequence of a film; that is, where
the scenes that take place during the play. In fact, Peter Schwartz (1991), former scenario planner at the
Royal Dutch Shell and founder of the think tank GBN based in California, compares the initial process of
creating a scenario with writing the screenplay for a movie. Every representation describes the environ-
ment in which it is located and how the story goes (its characters or actors, the costume design, furniture,
etc.) as thoroughly as possible so the viewer can feel immersed in that imaginary world.

As in the performing arts, in planning or in studies of the future, it is about imagining and presenting
situations as something real lived by ,,actors” (e.g. a customer in a specific sector) so that decision ma-
kers can understand the consequences and implications of the given situation in the scenario. While it
is said that in planning the word scene first appeared in the French planning, it was Hermann Kahn who
introduced the term scenarios in the defense strategic studies directed by the Rand Corporation for the
government of the United States in the 50°s. During the 60°s, H. Kahn and A. Wiener (1967) consolidated
the concept through strategic planning studies. In successive exercises of scenarios they foresaw the loss
of control of the Soviet Union by the communist movement, described the ,,hardware” technology of the
future that included banks with the centralized computer and personalized information of the individu-
als, and predicted that parents would be capable of selecting the sex and personal traits of their children
through genetic engineering.

In industry, the Royal Dutch Shell was the pioneer in applying the scenario method. The management
based on scenarios allowed Shell to anticipate the great oil crisis in 1973 and take actions that turned it
into the second largest oil company in the world. In the mid-80’s, the scenario method allowed Shell to
identify the Soviet Union as the biggest competitor in the European gas market.

The success of Royal Dutch Shell quickly aroused the interest of others, such as General Electric and
the Batelle Institute, to develop and implement the scenario method. Today, private, public and mixed
organizations in virtually every sector of the academia, the industry and the government, sophisticated
scenario techniques are developed and applied for a broad range of purposes. In Siemens AG in Ger-
many, or Koninklijke Philips Electronics N.V., in the Netherlands, for example, the scenario method is
a central part of strategy design processes and technology planning, as well as in the ideation of new
products, services and business models.

Despite the many success stories, the spread of the scenario method is still limited, probably for two
reasons, namely: the lack of knowledge or misinterpretations of the method on the one hand and on the
other, the fact that applying the prospective method is not an easy task, even when the application of

individual techniques is.
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Key considerations for scenarios
Definition

In view of the fact that the future cannot be known precisely and/or entirely due to the multiplicity of
forces that shape it, and also because of the complexity and diversity of the interactions among these
forces, it is imperative to dismiss the idea that strategic planning should be directed to a single ,,most
likely” image of the future. On the contrary, decision marking relative to complex systems must be based
on a broad spectrum of future possibilities, including its eventualities and implications.

Scenarios, as a tool is a method developed to design, select and evaluate situations and options regarding
a topic of a complex system. The scenarios, as a product (output) of an analysis process, are an instru-
ment for communicating information about complex situations.

In a primary definition, a scenario is a description of a hypothetical future situation that could adopt a
complex system and, eventually, the process of causal relationships that lead to this situation, for its
proper understanding and analysis. In other words, a scenario is a conjecture about a particular condition
that a system under study (e.g. an organization, a knowledge area, a market, customer preferences) will
possibly acquire in the future. The scenario represents therefore, a set or sequence of scenes of a reality
that is believed can or will happen in the future providing comprehensive details of that fictitious reality
so it can be understood and the given situation can be analyzed in a concrete way.

The scenarios are stories of the future. By definition, a scenario is a narrative description (of the future)
therefore, implicitly, a scenario is commonly a formal prose narration about a possible future. However,
depending on the complexity and specificity of the content, if the information is quantitative or quali-
tative and on the expertise on the issues of the audience receiving the message, the scenarios can be a
theatrical performance, short films or videos, animations and computer simulations, illustrations, graphs

and charts or tables and journalistic articles, among other forms.
Constituent elements of scenarios
A complex system can be explained through the combination of the particular conditions of four essential
elements, namely: variables of influence, social actors, time and space. These essential elements consti-
tute the essence (the DNA) of scenarios:

*  Variables of influence: every system receives the inflow of a set of factors or forces

(in domains such as politics, economy, society, technology and environment) that

configures the punctual status of the system. At the same time, the variables that have
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influence on a system, present relationships among themselves and with the system,
different in nature, meaning and magnitude. In this way, different types of variables
inhibit or promote specific changes of status of the system depending on the structure

and shape effects and degree of overlapping in the group.

e Social stakeholders: changes of a system’s state are the result of state of the forces
that affect it, induced at the same time by direct or indirect actions of social actors that
operate in the middle of the variables. Social actors are monolithic agents
(e.g. individuals, organizations, groups) holders of goals and interests or means and

resources that motivate them and enable them to operate on the variables, respectively.

e Space: regardless of the case, each scenario exercise refers specifically to a delimited
area. Space is the place where the system object of study operates and may be defined

geographically, as a market or as a forum.

*  Time: every planning exercise responds to a work time horizon, determined both by

the will of the organization or time frame as by the time horizon

Key requirements that scenarios must satisfy

The term scenario is frequently used in the media (newspapers, radio, television, magazines) or in the
workplace (meetings, memos, reports, conferences). However, while although scenarios are descriptions
of situations, not every description of a situation is a scenario. Clearly, in most cases, it is not about
scenarios as a formal method for analysis and decision-making process, but about the use of the term as
a mere synonym of option, alternative or situation. Assiduously, there are three scenarios, typically, the
trending scenario, the optimistic and the pessimistic in reference to the mathematical projection or ext-
rapolation of the same situation slightly modified by a generally multiplicative coefficient. At the same
time, there are also three scenarios, of high, medium and low probability, when we are strictly speaking
about the same situation in which only the crude odds ratio has been changed with some objectivity.

The mathematical accuracy (e.g. probability of occurrence) is not the unit of measurement of the quality

of a scenario, on the contrary, the main requirement that scenarios must satisfy are:
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e Plausibility: to be possible

* Internal consistency: to be free of contradictory or illogical conjectures
*  Description of casual processes: to explain why they could happen

e  Utility: relevance for the achievement of strategic objectives

e Exhaustiveness: to reliably explore the universe of possible solutions.

e Plurality: to be different and sufficient for the decision-making process.

Types of scenarios

In planning, the greater the time horizon and/or the greater the variability in the possible states of the
system, the greater the universe of possibilities and, therefore, the uncertainty. Conceptually, the future
adopts a conical shape; the cone represents the space of what is possible, in which each point represents
—in theory- a possible scenario. In practice, many of the infinite points in this geometry are not possible
due to internal inconsistencies.

The objective of the scenario method is to distinguish the aberrations of the significant solutions for the
study of this space. There are four different types of scenarios and different ways to classify them. In

practice, it is important to explore the space.

& Extreme

Diachronic<-...

-
——— ——
———— -
——— -

" Target
PRESENT

" Trending

FUTURE

Figure 40: Conceptual model and types of scenarios.
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The most commonly used types of scenarios are shown in Figure 40 are explained below:

*  Exploratory scenarios vs. normative scenarios: the scenario method can be
used as an exploratory or normative mechanism of the space of what is possible
(or impossible) to determine how to reach a desired future from the present.

*  Diachronic scenarios vs. synchronic scenarios: in order to know the path to a
specific future it is necessary to design a sequence of (diachronic) scenarios over
the time horizon. It is mostly required to know the possible futures in a given time
(snapshot scenarios).

*  Trending: it is a scenario that could occur if nothing changed which means that the
same situation that keeps happening.

e Ideal: it is the best scenario that the planner would like to have, although it is
rarely feasible.

* Extreme (s): totally different to the trending scenarios. They are in the periphery of
the space of what is possible, and by convention, the superior is called optimistic and
the inferior pessimistic.

e Target: it is that which the planner aims to reach (goal or target scenarios); generally,
this is the scenario that represents less profit losses for all the social stakeholders with

goals and means over the system object under study.

In the management of innovation and technology, especially when the possibility of radical innovations
or technological disruptions want to be considered, it is particularly advisable to implement methods that

allow taking the extreme exploratory scenarios into account.

The scenario method

Scenarios are primarily a method: a set of organized techniques shaping a process to systematically
achieve the design of scenarios. Over the past three decades, theorists and practitioners of different
schools of thought have resulted in different design processes (and techniques) of scenarios (Godet,
2001; Schwartz, 1991; Reibnitz, 1992; Geschka, 2001; Gausemeier, 1996). Differences — in the organi-
zation, types of techniques, necessary resources and operating conditions — among design processes of
scenarios naturally produce different results. However, any of the known scenario methods can respond
to the three-phase structure (preparation, development and transfer) and three steps (analysis, survey and

construction) as shown in Figure 41.
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Preparation Development Transference

(Pre-Prospective) (Prospective) (Post-Prospective)
SCENARIO PROSPECTION SCENARIO
ANALYSIS SCENARIO BUILDING

Figure 41: Scenarios design process.

The design process of scenarios in a strict sense, takes place mainly in the second phase, while the
phases of preparation and transfer relate to the establishment of an analysis framework of the exercise
(objectives, goals and purposes) and to the implementation of the results (communication, evaluation and

decision-making), respectively.

Preparation or (pre-prospective): beyond the issues of project management such as planning, fund rai-
sing, organizational support, etc., every design exercise of scenarios is preceded by a phase of strategic
definition of issues that can determine the quality of the obtained results. The preparation phase involves

defining the following:

*  Decision to be made: to define explicitly which decision will be made based on the
scenarios and what the needs or the prospective questions are.

*  Essential knowledge: to establish which knowledge is required to make the decision.

*  Object of study: to define which system will be the object of study, including the
boundaries or limits and interesting aspects of it.

*  Space: to clearly specify the space that will include the study for the construction of
the scenarios.

* Time: to set a prospective time horizon on the one hand, and the retrospective time
space (recent past included in the analysis) on the other.
This current phase will be conclusive regarding the type of scenarios that will be
designed and the suitability of the particular scenario method that will be implemented.
Finally, to define the elements of the analysis framework of a scenario design exercise,
it is important to have a previous analysis and a strategic diagnosis of the situation of
the topic under study. For this type of analysis, the tools available in the organization,
1.e. SWOT, can be used.
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Development or (prospective): strictly speaking, this is the phase in which the design of the scenario

takes place specifically. The design process has three generic stages, namely:

*  Analysis scenario: The purpose of this step is to understand the structure of the system
(its components or subsystems or set of inflows) the structural analysis is essentially
to identify and select the variables of influence and key social actors. An exhaustive
listing of variables of influence (sixty, or even more) may be accomplished by using
simple techniques such as brainstorming, 6-3-5, cognitive-maps, system-sketches.
The key variables are those that exhibit a greater degree of influence; to visualize and
select key variables it is useful to construct a map of activities (the extent to which a
variable influences the others) and dependency (the extent to which a variable is
influenced by others) as shown in Figure 42. The quantity of key variables to select

oscillates between five and twenty-five, depending on the method.

Determinant Unstable

MOTOR SKILLS

Independent Resulting

DEPENDENCE

Figure 42: Design process of scenarios.

Once the key variables have been selected it is possible to deduce what social stakeholders have created
interests and means or resources to act on each one of them. Therefore, it results feasible to design action
plans according to conflict hypothesis or collaboration opportunities with the social stakeholders at the

end of the process.
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Prospection scenario: the challenge at this stage of the process is to determine different
possible states (or future configuration) of the key variables for the fixed planning time
horizon. Every variable has measurable characteristics (qualitative or quantitative) that
determine their state; the ,,attractiveness of a technology* as a variable, for example,
can be measured by metrics such as its performance (functional performance), market
potential, operational and maintenance costs, price, availability, etc. Magnitude changes
in the metrics of the variables lead to changes of state (of the system) and, consequently,
changes of scenarios.

The future configurations of the key variables therefore determine the space of possib-
le futures. The more dynamic the planning environment (e.g. with rapid technological
development or economic or political instability) or the higher the planning horizon
(e.g. where scientific discoveries or disruptive innovations may occur), the greater the
probability of finding high variation in the metrics of the key variables, therefore, the
greater the space of possible future will be. The challenge lines in creatively imagining
the universe of what is possible, only this way we can be sure that the space of possible
futures has been explored. Creativity techniques and consultations experts such as brain-
storming and delphi are useful to identify between two and five possible configurations,
clearly distinct and relevant for each key variable.

Construction scenario: it is a scenario that results from the combination of a future
configuration of each one of the key variables, free of inconsistencies (the coexistence
of two future configurations is totally or partially contradictory, conflicting or illogical).
The purpose of this step of the process is to identify and select a set of three to seven
scenarios (solutions) more consistent and relevant.

In a scenarios exercise, billions of combinations of future configurations of the key
variables can be established. However, not all combinations are solutions, only the com-
binations free of inconsistencies can be considered solutions (possible scenarios).

For scenario exercises with more than three or four future configurations for five to se-
ven key variables, it is necessary to apply techniques such as field anomaly relaxation,
cross-impact-matrix, cross-consistency analysis and morphological analysis. Low com-
plexity exercises can be performed by manually using morphological analysis.

Once the most consistent, different and relevant solutions have been identified and se-
lected, it is possible to draft the scenarios (scenario writing). The logic of the situation
and the implications for the system should be interpreted based on each combination of
possible configurations, expressing the results in a narrative form with details of design

to make it understandable, feasible, communicable and vivid.
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Transfer (or post-prospective): the post-prospective stage covers the implementation of the exercise
results, that is, the use of scenarios. The ultimate goal of any scenario exercise is decision-making. This
will require then to communicate and validate the results, analyze the implications of the designed scena-

rios and search for and implement initial strategic solutions.

Final remarks

The concrete reality is not isolated but relative and complex (frequently social), which should be view-
ed as a whole (system), because otherwise there would be a risk of leaving something important out of
the explanation, description or in the consequences. The complexity of the concrete reality leads to the
paradoxical notion that the future possibilities are endless, but the future will be only one. Hence, the
scenario method should lead to select only a few but important possibilities (scenarios) - either because
they are very significant or qualitatively different- that will not only be compared, weighted and eventu-
ally be considered for the decision-making, but also, and most importantly, because their consequences
and implications will be evaluated. That means a scenario should deepen in the true meaning of each one
of its implications. Only such scenario illuminates the decision-making.

The design of scenarios is a creative process about ,,what would happen if ...” restricted to show the logic
that suggests that it would happen. The design of scenarios is to selectively conjecture about the future
of what is possible and then discern on its anomalies and solutions.

In summary, the nature of the process, together with the design and transfer possibilities offered by the

scenarios themselves, make of scenarios a tool that:

*  Promotes systemic, creative and problem solving thinking.

*  Promotes the understanding of the implications of current decisions and the selection
of long-term strategies.

*  Works as a platform for discussion and analysis promoting communication, team
work and the creation of a common language.

e Contributes to the organization and structuring of dispersed knowledge.

* Allows recognizing, analyzing and selecting meaningful options for the future
(creating knowledge and ,,memory” of the future).

e Allows bringing awareness and achieving willingness to support ideas or issues
expressed in the scenarios (it creates census and shared visions).

*  Enables communication and ,,selling” ideas, helps to produce images that will be used

by other means for the dissemination and promotion of complex contents.
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The scenario method is one of the most sophisticated tools for strategic management, and that is perhaps,
the reason why it is so difficult to implement as the best organization practice. Nonetheless, it differs
from other methods by its exhaustiveness on the one hand, and its versatility on the other; emphasizing
its capacity to integrate quantitative and qualitative information through a wide variety of techniques and

a great diversity of internal and external actors to the organization.
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Creativity methods

Stimulating creativity

Creativity as well as memory and other human capacities can be developed. For this, various means
which contribute to the solution of problems that require creativity have been developed. There are
different terms to refer to these means, for example, techniques, methods and tools. The techniques are
sometimes referred to as brief indications that help to organize information such as cards or sticky notes
to collect ideas. By the concept of ,,creative methods” we mean a systematic procedure with several steps
that can also be supported on diverse techniques.

The different creativity methods can be divided into intuitive and systematic-analytical methods (Win-
kelhofer, 2006) (see Fig. 43). The intuitive methods seek to generate perceptions that lead immediately
to ideas. We can distinguish three types of intuitive methods, the methods of intuitive association, of

intuitive guidance and of intuitive confrontation.

Creativity methods

Intuitive Systematic-analytical
| | | |

Association Asociation

Guidance Confrontation

Confrontation Problem
specification

Figure 43: Classification of creativity methods (Winkelhofer (2006).

Within the methods of intuitive association, there can be methods such as brainstorming in which ideas
and associations are developed in a discussion without criticism. Similarly, the brainwriting method is
classified within this category. This method consists in writing spontaneous ideas and associations in a

paper that are passed on to the other members of the group.
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Within the methods of intuitive guidance we can find bionics. These methods involve fields external to
the problem, for example, the field of nature, in order to raise ideas that contribute to develop the deve-
lopment of solutions.

The methods of intuitive confrontation take an object of stimulus without any direct relation to the
problem (e.g. a word) and it is confronted with the problem to derive ideas from it. An example is the
synectics method through which general analogies are made in different areas to, ultimately, come up
with ideas.

Systematic-analytical methods further explore a situation in order to systematically find the causes of the
problems or circumstances that lead to ideas that can solve problems or proposed challenges.

The first category is the systematic-analytical methods of association. These methods divide the prob-
lem into sub-problems that must be resolved independently of each other. The resulting solutions are
structured, combined, varied and consolidated in a joint solution. An example of these methods is the
morphological method.

The following category is the systematic-analytical methods of confrontation. As in the systematic-ana-
lytical methods of association, the problem is divided into parts, but in this case, based on analogies. An
example of these methods is the morphological matrix.

The category of systematic-analytical methods of problem specification divides the problem into parts
and arranges them into hierarchies in order to make the main problem visible and based on that, to deve-
lop a solution to it. An example of these methods is the relevance tree analysis. In the literature there is
a large number of creativity methods. Some of them are designed to be used individually, others in small

groups and others in bigger ones. A description of several creativity methods is given below.

Brainstorming

This is perhaps the best known and the most used creativity method (not always used in the most ap-
propriate way). This method consists in generating ideas through the interaction of an interdisciplinary
group (5 to 7 people) to discuss ideas, thoughts and solutions around a specific topic. Ideas arise by free

association and the interaction of different points of view; the generation of new ideas proliferates.

Steps:
1. Definition and presentation of the problem, the conditions and the evaluation criteria.
2. Collection of ideas. The use of a board to present ideas allows the participants to see
them and get inspired to generate new ones.
Presentation and grouping of ideas.

4. Evaluation of ideas
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For the development of brainstorming, it is recommended to have a moderator. During the course of
brainstorming, the moderator must ensure that each idea is taken into account without being criticized,
regardless of how silly it may sound. Jokes or satires against members of the group must not be allowed
either; this could lead members to feel self-conscious and, consequently, will refrain from expressing an
idea that could result in a solution. The selection of participants is essential to obtain different points of

view, and for this reason, the moderator must involve all participants.

Checklist (Osborn)

This method is based on the principle that the solution to a problem may arise from the structuring of
ideas around the formulation of it. With this principle, Alexander Osborn, also known for developing
the brainstorming technique, created a checklist to be used to solve problems. Each of the items on the
checklist does not need to have an answer but each one must be considered as it may possibly lead to

some idea.

Steps:

1. Definition of the problem

2. Review of each item on the checklist, taking the defined problem into consideration.
Development of solutions to the problem, starting with the items on the checklist.
If at some point an idea cannot be generated, we should move on to the next one.

4. Evaluation of the generated ideas and, if necessary, case development for some of them.

The following table shows the checklist.
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What is similar?

What function? Similar? Similar material? What parallels are
there?

What other utilization options?

New usage options? Usage for other people? Other usage op-
tions through changes on the object?

Adapt?

What is it like? What other ideas does the object suggest? Are
there similar examples in the past? What can we adapt from
them? What can be taken as an example?

Change?

Canthe object be given a new shape? Can the purpose be chan-
ged? Can the color, tone, smell or resemblance be changed? Are
there any other possible changes?

Enlarge?

What can be added? Should more time be employed? Can fre-
quency be increased? Can it be made more robust, bigger, lon-
ger, fatter, and thicker? Can it be given additional value? Can
the number of parts be increased? Can it be duplicated or mul-
tiplied? Can it be exaggerated? Can it be more expensive?

Minimize?

What is unnecessary? Can it be small, more compact, shorter,
lower, flatter? Can it be miniature? Can it be aerodynamic,
slighter? Can it be divided into parts?

Replace?

Who or what can replace it? What other pieces or parts are
possible? What other materials, production processes, energy
sources or places are possible? What other solutions are possi-
ble? What other sound?

Deform?

Is it possible to regroup the parts? Is it possible to develop new
models? Canthe order be changed? Exchange the cause and the
effect? Can the speed be changed?

Change to the opposite?

Is it possible to take what is positive instead of what is negati-
ve? Achieve the opposite? Bring the bottom up? Change roles?
Change people’s positions? Change the order of the process?

Combine?

Try a combination? Make a compound? A selection? Group a
new selection? Join multiple objects into one? More action
fields instead of just one? More goals? Less goals?

Table18 : Checklist (Osborn).
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Morphological analysis

The morphological analysis consists in the collection and systematic analysis of parameters and their
possible values or characteristics, from which possible solutions or ideas are developed. The selection of

the parameters and the definition of the possible values or characteristics of each parameter can be made

in groups.
Parameter Possible values or characteristics of the parameter
Light source Candle Bulb Halogen lighting Fluorescent tube
Diffusion of ; ) "
light Opaque glass Paper Natural fibers Indirect lighting
Ener . .
= Electricity Batteries Solar energy
source
Material Madera de ) Polyethylene
Aluminum . Glass
Cedro plastic
Style Medieval Retro Pop

Table 19: Morphological Matrix: Lamp example.

In the example of the table above (see Table 19) there is a description of parameters of a lamp and pos-
sible characteristics that each of these parameters could have. For example, as light source, it is possible
the use of a candle, a bulb, halogen lighting or a fluorescent tube. The points connected with lines identify

the selection within the possible characteristics of each parameter
Steps:
Definition of the problem.

Definition of the parameters of the object or problem to be solved.

1

2

3. Definition of the values or characteristics of each parameter.

4. Preparation of the parameter matrix and its values or characteristics.
5

Selection of the characteristics of each parameter and development of the concept or
solution to the problem.

6. Evaluation of the idea or solution.

Below are some examples of different levels of the morphological analysis through the use of matrices.
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Two-dimensional matrix

A company that produces umbrellas wants to expand their range to include more specialized and unusual
products. The company is looking for new ideas.

The first step is to identify the categories of ideas that would be used as axes of the matrix, keeping in
mind that the goal is to discover opportunities and not reach an immediate solution. In this case, the axes
could be called, one as ,,accessories” (additional characteristics that consumers could appreciate and that
could be incorporated to the umbrella), and the other as ,,scenarios” (places or situations in which the um-

brella could be used). If these two axes were selected, the appearance of the matrix could be as follows:

ACCESSORIES
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Work days
Cricket games
Golf days
Sport schools
Walks

Horse races

SCENARIOS

Planes exhibitions

Gardens and parks

Tennis games

Inthe city
In the beach

Figure 44: Two-dimensional matrix. Source: Muhoz (1994).

This example shows an 11x11 matrix (121 items) and it is clear that it is possible to add more items to
each axe. With a combination of ideas like this, the possibilities of finding one or two that are correct

increase greatly.
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The three-dimensional matrix

A packaging manufacturer wants to find new ideas to build new markets. Again, the success depends
on determining axes that are relevant to the problem and that are appropriate. For example, a three-di-
mensional matrix would look like the Figure 45. With those three axes (content, material and shape) 448
(8x8x7) combinations or ideas generated. Moreover, in this example, the simple addition of a new item
in the axis of the shapes would generate other 64 ideas. But even if we limit ourselves to the 448 original
ideas, it is possible to expect, statistically, that from them around seven or eight potentially ,,winner”

ideas will arise.

TO CONTAIN

Solids
Aromatics
Pasta

Dust

Gas
Liquids
Gels
Granulates

Figure 45: Example of a three-dimensional matrix. Source: Adapted from Simon Majaro (1994)

Ideas evaluation
Due to its enormous potential to generate ideas, the morphological analysis sometimes poses a serious

problem for those who must evaluate its results. It is obvious that dealing with computer lists with 10.00

combinations or ideas is a discouraging task. Fortunately, there are two methods to simplify this task.
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Grouping ideas

Instead of focusing on one idea at a time, they can be analyzed in ,,groups”; for example, we can evaluate
the combination ,,paper-ball-coffee” against each of the scenarios. This approach reduces to a manageable
size the extension of the lists. The fact of evaluating the groups of ideas against the items in a column
tends to focus the attention on that column and often, in the evaluation session new approaches or items

arise; for example, ,,would it be possible to use this combination in the military service?, in an airline?, etc.

Multi-stage sieving

This approach is based on the principle that often, creative people find it easier to work with ideas that are
expressed visually. This can be achieved in the case of a four-dimensional matrix if the first three axes are
presented in the form of a cube. In this visual representation, the best ideas are selected and evaluated in
combination with the four axis, using a two-dimensional matrix. If it turns out that there is a fifth axis, we
must build a new cube in which we will take the best ideas that were obtained in the first cube to evaluate

them in combination with the two remaining axes.

Analogies (Synectics)

The use of analogies consists in taking the problem that needs to be solved to other knowledge areas or
simply to other scenarios. This stimulates the flexibility of the already established thinking structures,
facilitating linkages to generate new ideas. The essential part of this method is the selection of the analo-
gy. It is possible that a group cannot find a suitable analogy or that the found analogy does not lead to the
generation of good ideas. We should also take into account the knowledge of the selected area. Although
the overall exercise simply attempts to make the mind more flexible, a greater knowledge can lead to new
associations and understandings. A good analogy may be done with nature, therefore it is recommended
to have at least one participant who is an expert on the selected area, in this case, a biologist.

An example could be network intelligence: one of the problems with the proliferation of communication
networks is to find the best way to communicate. In order to develop ideas for a more efficient commu-
nication, we used the analogy with intelligent swarms within nature. Analyzing the topic, we found that
ants leave a pheromone by the places where they walk through so that other ants can find a more efficient
path to go somewhere, for example, where their food is. In this way, we can also think about leaving a

mark or sign on information packages, for instance in emails, that could be read and interpreted by other
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forms of messaging processes and thus, make its transmission and storage more efficient.

Steps:

1.

A i

Definition of the problem

Search for the analogy

Analysis of the selected analogy

Search for the analogy elements that are linked to the problem.
Generation of ideas from the analogies.

Evaluation and development of ideas.

Hat exchange method (6 thinking hats by Edward Bono)

This method involves the systematic analysis of a problem or situation from different points of views.

Each view is represented by a ,.hat”, which is characterized in a specific way:

White hat: it is focused on data, facts and information about the problem:
*  What information is available?
*  What data, facts or information are missing?

*  What data must be obtained and by who?

Red hat: with this one, we can express any feeling or intuition about the problem. The
perception and the feelings should be expressed without being criticized by other mem
bers of the team.

* How do you feel?

* How do you feel about the problem?

*  What sensation comes to your mind?

Black hat: we must be careful with it. This role indicates the errors and gives a critical
look at the solution of a problem or the implementation of an idea.

e Is the possible solution profitable?

e Isany law or regulation violated?

e What are the risks?
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*  Yellow hat: it is optimistic. When wearing the yellow hat, it is necessary to focus on
consciously identifying the benefits of a project or an idea.
*  What are the advantages?
*  What does everyone get?

*  What advantages can it bring to other people?

*  Green hat: it concentrates on creative thinking. In this space, new ideas can be
generated by complementing the already existing ones.
°  What are the alternatives?
*  Where do you think you can have fallen into paradigms?

* How can the process be accelerated?

e  Blue hat: This hat emphasizes the control of methods and processes. The issues that
must be reflected on and the steps to be followed are determined here.
*  What aspects still need to be considered?
*  What is not clear yet?
*  What should be discussed?

Although the method offers some variations, we usually follow the sequence in which each of the roles
or ,,hats” has been described, documenting each of the results under each point of view. This method can
be used individually, but also in groups, for which it is advisable to have a moderator who can maintain

the discipline in order to fulfill each role.
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Service Blueprinting

Description

Service blueprinting is a service planning help tool. It can be used for developing new innovative servi-
ces as well as for improving existing services. The method is also appropriate for ensuring the quality of
service processes. It can also be used for new employee training or for showing clients a service cycle
overview.

The service blueprinting output consists of a graphically-presented overview of the service process and
its activities. Service blueprinting allows for visualization of the service development process in its early
stages. In each process step, contact points between client and firm (and physical element, if a tangible
service) become visible. It is possible to identify failure points and discover areas for innovation as well.
This technique eases the identification of cost saving potentials and offers an excellent base for further

service process management.

Objectives

Services are difficult to conceptualize in development, due to their intangibility. It not possible to ,,expe-
rience” services with prototypes alone. Service blueprinting is a tool that gives a better understanding of
the services and their basic processes. The objective is to establish the activities of the service production
in a graphical representation. Service blueprinting with its strong client-focus differs from other methods
of process analysis; service blueprinting supports client satisfaction. Service blueprinting considers not

only the client requirements during the process design, but also the firm’s internal requirements.

Information requirements

Before starting the service blueprinting, preliminary information is required.
Service blueprinting is a complete service production process that summarizes points of client interaction

as well as the invisible client process steps.
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The following information should be provided:

e Client requirements for each client-targeted segment
*  Documentation of processes and sub-processes of existing services
e Related resources for each process step (personnel, machines, accessories, etc.)
*  Time frame of the processes, duration of the step
Especially for new developments, some information may not be available, take care to note it when it is

discovered during the process.

Identification of the relevant target groups
and their requirements

A successful service development requires the determination of relevant target groups and identify their
requirements. Target groups must be precisely defined and can be formed through differentiating charac-
teristics such as age, gender, profession, lifestyle, etc. The development of these client groups and their
requirements is not part of the service blueprinting; rather it takes place in the ,,requirement analysis

phase”.

Process

The service blueprinting is based on the separation of the service into individual processes that can be
assumed separately. The process progress chart is depicted horizontally. Each single component is on a
different plane, ordered vertically. Each plane represents a level of closeness to the client, the higher the

level the closer the interaction level is to the client.

Planes
Service-blueprinting differentiates between five degrees of client interaction and integration (See Figure 46).

* The client interaction line separates the process steps of the service activities that

the client carries out independently.
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*  The visibility line separates the service activities that the client can see from the
service activities which are hidden from view. Above the line, the process components
that can be seen, heard, smelt or perceived are ordered.

*  The internal interaction line separates activities that imply immediate relation to the
client’s order from support activities. Support activities serve as the preparation for the
primary activities but do not belong to the client’s order. Examples are the maintenance
of a ski lift or the cleaning of an office.

e The control line separates the preparation activities from the general management

activities.

Time

v

Client interaction Line

Increacing Client Visibility

Visibility Line

Interaction Line

Figure 46: Interaction planes of service blueprinting.

Service-blueprinting differs from other approaches of process modelling and analysis, in that the vertical
distribution is related to the responsible areas of each division. Assignment of responsibilities for each
process step is also not shown visually. Here the client focus is to be considered; for many clients it is
unimportant which divisions they need to be in contact with to get their service order properly accom-
plished.
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Participants

The development team for a service blueprint should be represented by different service departments
such as service development, service provision and service support. In some cases, the inclusion of the
client is also useful. Before starting, the objectives of the service blueprinting process must be clear for
each participant. Normally, it is not useful to follow every possible application from the beginning; fo-
cusing on one or two possibilities typically leads to better results.

Depicting the service process as it should flow in the future is vital to the process. The depiction of every
»special case” is counter-productive and eventually does not contribute to the accomplishment of the

objectives and hinders the service blueprinting process.

Service blueprinting for new services

The development of a service blueprint for new services is carried out in four steps:

Depiction of Identification of

the process from Iotiecrlwitelzsashon the Interaction of ‘Ei)riﬁensl’?a%r:j(a)i ds
the client's : Frontoffice and
sl e e contact ponit Backoffice and tolerance

Figure 47: Service blueprinting-process for new services.

1. Definition of the ideal customer interaction process, from initial contact to
the end of service interaction

2. Identification of the contact points between the client and service provider.
This includes all client-perceivable process steps performed by the service
Identification of the interactions between the front office and the back office

4. Definition of time standards, tolerance levels and of the resources required.

Depiction of the service process from the client’s point of view
The first step in service blueprinting is the identification and delimitation of the service. Here, the service is

modelled as it is perceived by the client. Keeping in mind optimal client satisfaction, the process is arranged

so that it represents an optimal course for the client. It is important to consider that a service blueprint is va-
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lid for only one target group. For multiple target groups, the optimal service processes are often dissimilar.

Therefore, an additional service blueprint should be considered for any additional target groups.

Example: Household appliance maintenance

Different groups conduct household appliance warranty registration and repair in different ways. Older

clients may be accustomed to visit the original retailer personally; younger clients may choose to estab-

lish contact via the Internet.

A flow diagram illustrates the service process. Actions are represented by rectangles; process transitions

are represented by arrows; Start/End points are rounded rectangles; and decisions/ramifications are dia-

mond shaped.

)

—

Start and end points

Activity

Process transition

Decision/ ramification

Ideally, software can assist in creating a service blueprint. In its simplest form, the presentation is a linear

process composed of individual sequential steps. Every potential influence on the process, inputs and

outputs, must be represented.

Identification of client contact points

The differentiation of the client and the service firm actions is an essential element of service blueprin-

ting. In the second step, the contact points between the client and the firm are identified. The process

steps that are performed exclusively by clients are placed above the client interaction line. Process steps

with direct contact between the client and the firm are located between the client interaction line and

the visibility line. Finally, the client-perceived activities performed by the firm, but do not imply direct

contact, are included in the service blueprint.
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Example: Restaurant

Meal selection is a client-concerning process. Meal ordering is a direct interaction between client and
service provider. In the case of visible meal preparation (i.e. system gastronomy), there is no direct inter-

action between the client and the service provider, but is perceivable by the client.

Identification of front and back-end integration

After identifying the directly perceivable activities, the next step is to define the unperceivable steps. The
process steps will be placed between the visibility line and the interaction line. Depending on the objecti-

ves of the service blueprint, the processes of the two lower planes (support and control) may be included.

Example: Household appliance maintenance

Washing machine repair and maintenance is not always possible at the client s address. For some models,
it is necessary to pre-order the required spare parts. The acquisition stages are usually invisible to the

client, but are part of a normal repair process for a business.

Resource definition, time standards and tolerance

Next, it is necessary to determine the process time frame. To do this, the estimated labour time, the rela-
ted costs and the necessary employee count are required. Appropriate process durations are defined for
each activity and enable the proper resource-use-calculation. The time standards must include possible
deviations in order to obtain a realistic calculation. Thus, it is possible to test time-critical services and

determine if they can be provided according to the client requirements.

Example: Household appliance maintenance
For each process step, time and resources used for the repair service were determined based on expe-

rience. This information is used afterwards for the simulation of the operation. It is possible to establish

the ideal employee workload and optimal employee count for various service-order scenarios.
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Service blueprinting for existing services

The service-blueprinting procedure is also appropriate for existing services. By illustrating and analyzing
the current status of the service process, it is possible to see areas of improvement within the service
sequence. Creating visual representations support process improvement by showing the flow and high-

lighting potential points for incremental adjustment.

Decomposition

; Depiction Definition of Analysis
of the service . .
: of the service resources and and service
in component . .
process time standards improvement

processes

Figure 48: Blueprinting process for existing services.

Service documentation and decomposition into component processes

First, the service processes must be documented; many methods such as observation/follow-up or service
transactions monitoring are adequate. From the client’s point of view, the process course can be carried
out using the critical incident method. Appropriate methods for the internal service processes component
documentation are structured interviews and workshops.

Service Blueprinting presents the process steps in a chronological order; therefore the process depiction

must be synchronized with service process decomposition.

Depiction of the service process

Based on the process documentation a flow diagram including all process steps has to be developed and

it must be converted to the service blueprint. This can be performed with an adequate software package.
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Determination of resources and time standards

During the third step, the real process roles must be transferred to the service blueprint. In the simplest
cases, each process step can be ordered into a previously defined executable role. Applying the RACI-
Model (responsible, accountable, consulted and informed) is recommended for bigger service organiza-
tions. In addition to having responsibility for the process step or component process, the advisor and in-
formation provider role should be established. Finally, the service blueprint is completed by sequencing

the process step resources and measuring the time for process completion.

Analysis and service improvement

Based on the analysis of used resources, time constraints or identified communication gaps an improve-

ment of the existing service delivery process can be developed and documented in a new service blueprint.

Service-blueprinting example

N
end
customer No
contact
: |
£
‘g ;usto_rger i appointment |
& customer (ESCMES (ERENTS Yes confirmation
describes problem
problem ‘
Yes l l
No
i problem
identifikation . v
make an customer estimation prompt es 8
i — N repair =
o appointment at home? L of costs repair? N> R
s 8
() +
= 2 .
é o mechanic
S examines —— No
8 machine make new
> appointment
k)
1%}
Q.
&
E »  driveto material drive to N L
=2 customer procurement customer invoice
o

Figure 49: Example service -blueprint: Household appliance maintenance.
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Example: Household appliance maintenance

Figure 49 illustrates a service blueprint for household appliance maintenance service. There are two
main objectives of the blueprint. The first is to analyze and visualize the customer interactions, while
the second is to have a map that enables better estimation of the typical costs and time needed for per-
forming of the service delivery process. For the purpose of simplification, the two deepest levels of the
blueprint were not included.

The starting point of the service process is the breakdown of the machine. The client at this stage con-
tacts the service company. Typically, the clients will describe the problem from their perspective and
an appointment to visit the customer is made. Next, the mechanic arrives on-site; in the event that the
client is not there, a second appointment has to be made. After speaking with the client about the prob-
lem, the mechanic examines the appliance and makes a repair cost estimate. For repairs that require no
additional parts, the estimate is given to the client and once the terms are agreed to, repair can begin
immediately. If the mechanic has to order parts or secure special tools, a follow-up appointment with
a time estimation is given. After successful repair, the firm provides an invoice for services rendered.
Finally, the client makes payment and the process is finished. In this case, follow-up customer service is

considered a separate service function.

As Figure 49 shows, not all of the process steps flow in the same level. The description of the problem,
the arrangement of the appointment, and the payment of the invoice are not conducted by the service
provider. For these steps of the process, the client is responsible. The steps that appear in the onstage
level are all perceivable by the client; he/she is integrated in the process. The backstage processes (spare

part ordering, mechanic travel, invoice preparation, etc.) are not perceivable by the clients.

Further applications of service-blueprinting

The service blueprint of an existing service displays the real moments of the service provision. It is
possible to have a better understanding of the process and service success factors. Further analysis of
the service can be done with different goals in mind. Possible objectives could be to increase client
satisfaction, to diminish the process step times, to reduce costs, or to increase the service quality. The
service blueprint can also be used as a starting point for process cost analysis. Service blueprint-based

simulations can support service analysis. Some examples are service simulation and FMEA.
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Service simulation

Further service process analysis is conducted by using simulations. Depicting a service with the service
blueprinting does not automatically guarantee its validity. With help of simulations, trouble spots in the
process design can often be exposed.

In order to determine the minimum and maximum service achievement times, the individual process
steps must have their times established beforehand. The time at which an event takes place must be
differentiated from the event’s duration. Potential waiting times, which can often take up a large portion
process time, are often not included in the plan, therefore they are difficult to plan as a ,,constant” in the
process. Waiting times typically appear where processes are blocking or competing with one another.
Only through process observation (observing the process flow and which of the processes compete or
conflict with others) over an extended period is it possible to make conclusions about service operation
process and cycle times. Computer simulations can assist in finding potential bottlenecks due to a lack of
resources and help order the process steps appropriately. With the use of simulations, it is possible to test

time and quality distributions of the service-related demand to determine the optimal solution.
Some results of service simulations:

Times

1. Times of individual process steps

2. Duration of complete transactions

3.  Waiting times of processes

4. Waiting times of single process steps
5

Resource idle time

Costs
6. Process costs
7. Process step costs

8. Resources costs

Work load

9. Resource work load
This information can be used after the adjustment of the service-blueprint. By conducting repeated si-

mulations, it is possible to validate process modifications. Service simulation is an effective method for

iterative improvement of the service blueprint and the service processes.
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FMEA - Failure mode and effect analysis

In addition to service process simulation, service blueprints are a good starting point for identifying pos-
sible failures in the service provision process. The critical points in the service provision are typically
client contacts. These contact points are easy to identify with service blueprinting because of the inter-

action and visibility lines.
The FMEA method has three phases:

e Identify — What could go wrong?
*  Analyse — What is the probability of failure and the potential consequences?

e Take action — What can be done to avoid the failures or to diminish the heavy consequences?

For this phase, valuable information can be obtained by means of service blueprinting; developed solu-
tions should also be documented in the service blueprinting.

A detailed description of this method can be found in the chapter on FMEA.

Target costing for services

Definition

Target costing is a cost management strategy instrument, which was developed by the Japanese auto pro-
ducer, Toyota.

According to Syska (2006), a high pressure on prices and costs characterizes intensively competitive mar-
kets. Hence, prices based on costs can be forced to decrease, compromising the benefits. The target costing
tool is an instrument that helps to manage this problem.

According to traditional costing, costs generated during the products fabrication or service delivery proces-
ses constitute the basis for defining the final product or service price. Target costing eludes this paradigm as
it bases on the cost calculation according to the value clients find more satisfactory in products and services.
The sooner the costs ceiling in the market are defined, the better, because the influence of the costs in pre-

ventive measures offers more promising results and with less expenses than during subsequent adjustments.

Managing the Fuzzy Front-End of Innovation



Target costing process

The Figure 50 shows the target costing process.

1. Service design

Market research/
Survey for clients

Business plan

2. Definitions of the costs

v

Services’s
characteristics/
definition of functions

3. Division of
target costs

v

Conceptual definition of
the components

] !

Definition of

selling price Profit Margin

v

Definition of target costs
for the service

|

Target costs
division, according to
the components

4. Goals attainment

Simultaneous attainment
of target costs and
characteristics of
the service

Figure 50: Target costing process. Source: Fischer (2008).
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The following detailed explanation of the process is based on the analysis made by Fischer (2008) and

Buczkowski (2007). An example of the application will be also included in the explanation.

Step 1: Product/Service design

This first step is in regards to the description of the fundamental properties of the product/service, i.e. the
definition of its function in harmony with the client’s needs. Tools already presented in previous chapters
such as QFD, Service-blueprinting and morphological matrix can help to define these functions. All these
tools seek to integrate the ,,voice of the costumer” and his needs and recommendations. In the case of
an anonymous market, it is possible to identify the client’s requests through market research tools such
as interviews, focus groups discussions and available information (client complaints, suggestions, etc.).
The goal is not only to determine the mentioned properties, but also to know the value the clients find in

these sets of properties and functions.

Case study: “In-house” engineering project management training

Service planning

The following example shows the analysis of the price setting process for a training service in topics
related to engineering project management. After an interview with the main customers of this type of
training, we determined the characteristics of the courses to be offered. These characteristics provided
the basis for conducting a second market research focused on the competitor analysis. This study show-
ed that, on average, customers used to pay between 150 and 220 Euros per day/ assistant. Based on this
information, we set a base price of 185 Euros per day/assistant.

Giventhatin average 15 people participate in this course and that it lasts for 8 days, the potential market
price was defined by:

15 people x 8 days x 185 €/ person per day = 22.200 €

Step 2: Defining the target costs

For defining the target costs, it is possible to decide between different approaches. One can focus on the
firm’s costs, on the competitors’ costs, as well as the achievable market price. Fischer (2008) describes

five possibilities:
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* _Market into company* (Based on the achievable market price).
e, Out of company “(Based on already defined costs, where the costs projection for the

new product is rooted in its accountable characteristics).

e, Into and out of company* (Combination between market into company and out of
company).
e ,Out of standard costs* (The target costs are deduced from reductions in the standard

costs, i.e. the attained costs under actual procedures).

* ,,0Out of competitor” (Based on costs and prices of current competitors).

The overall costs should be established in such a way, that they sustain an optimal service design, i.e. sa-
tisfying quality demands and guaranteeing a competitive cost situation at the same time. In consequence,
this document uses the “market into company” method for the overall cost calculation. This method
shows a higher degree of reference to the market, which well suits the fundamental principle of target
costing.

Buczkowski (2007) defines a technique for the definition of the target costs (Figure 51), these are also
called allowable costs. This technique is based on the target price which represents the value for our cli-
ent in our service. Then, the target profit must be subtracted from the target price in order to obtain the
allowable costs. This allowable costs must be compared to the standard (drifting) costs. The (standard)
drifting costs describe the costs that arise from services designed under already planned, installed and
potential technologies, as well as under the already adopted processes.

If the drifting (standard) costs are below the allowable costs, there is no need to adjust the former. If the

drifting (standard) costs are higher, adjustments must be made.

L Allowable
I Cost
5 .
.: //
(a1 v
+ e Need to reduce costs
oo e
E Allowable R
Cost -
L7 Drifting
‘ Costs

Figure 51: Definition of allowable costs. Own elaboration based on Buczkowski (2007).
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Case study: “In-house” engineering project management training

Target costing

For the calculation of target costs, first, we must define the target profit margin that the company ex-
pects to have. Within the company s service portfolio, the training courses belong to those services that
generate a “continuous” income stream. As the strategy in this type of services is the customer loyalty
in order to achieve a long-term relationship, the profit margins are in a medium to low level, in this case,
15%. On this basis, we performed the following calculation formula for the purpose of determining

the allowable costs:

€22.200- (€22.200 x 15%) = € 18.870

Drifting costs optimization

ccording to Fischer (2008), allowable costs used to be much lower than the drifting (standard) costs
under actual procedures. The target costs of the product are defined at some point between the allowable
costs and the drifting (standard) costs. The target costs must be optimized. However, in spite of recogni-
zing the need of optimization, a problem remains open: the way the difference between target costs and
allowed costs is handled stays completely open (will the expected profit margin become lower, or must
the original price be increased?). It will be necessary to deploy a procedure with consistency and trans-
parency. When the allowable costs are not reachable, the possibility to abate the original target emerges,
as shown in the decision and planning chart in Figure 52. The procedure presented in this figure has a
schematic character; practical cases show an iterative process with kickbacks to the individual steps.
Similarly, the decision to launch the product can also be preceded by a particular combination of the

individual activities.
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Figure 52: Procedure proposal for non achievable target costs. Source: Fischer (2008).
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Case study: “In-house” engineering project management training

For the calculation of the standard costs, we used the Service Blueprinting technique (this book provides
a guide for the implementation of this tool). With this technique, we defined the processes to follow for

the service provision. The figure below shows the resulting Blueprint.

Start
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o registrations materials
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Q
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© —————— contents and ——> tri
< rips
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After the processes were defined, we performed a simulation of the entire service process in order to
calculate the total costs incurred during its provision. The simulation showed that the total costs were
€ 19.922,39.

When compared to the allowable costs of € 18.870, one can conclude that it is necessary to adjust the
standard costs in order to achieve the target costs, and therefore, the expected profit margin. After fol-
lowing the process presented in figure above, we have concluded that it is necessary to modify the pro-
cesses that compose the service. In the following steps we will show how to identify the processes that

must be improved or modified so that we can to achieve the target costs.

Step 3: Division of target costs

The standard cost optimization should be performed through a comparison of the target costs. However,
the comparison of total costs will not allow us to identify components or sub-processes of our services,
making it necessary to conduct these cost optimizations. Additionally, each component will have an in-

fluence of different intensity on the customer.
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Therefore, it is necessary to divide into target costs and standard costs. In the case of products, this divi-
sion can be based on its main components. In the case of services, this division is a more difficult task.
Their intangible nature allows only the division based on the sub-processes that are part of the service.

The Service Blueprinting is a tool that will graphically define the different processes of the service. Gi-
ven that such processes can include activities developed by different departments of the company, it is

necessary that the Blueprint is conducted by a multidisciplinary team.

Categorization of processes

The direct participation of the client in the service has a direct impact on the definition of processes within
the service and, hence, on the target costing procedure. The total target costs for rendering the service are
calculated for each successfully created part of the process. For this purpose, the parts of the process are

categorized according to their closeness to the set of assigned activities, forming the following system:

»  First grade processes have a direct relationship with the rendering of the service, i.e.
with the clients. For example, the assembling of a machine by clients through service
personal of the provider.

e Second grade processes have an indirect relationship with the rendering of the service,
and often serve as support of first grade processes, e.g. the preparation of the assembly,

rout planning and staff assignment.

Case study: “In-house” engineering project management training

Categorization of processes
With the help of the Service Blueprint developed for the calculation of
standard costs, we can easily define the first and second-degree processes. In this way, first-degree pro-
cesses are those that occur in the Front Office:
» Write and send the proposal
» Send materials
e Training

« Internal control during the training

Similarly, the second-degree processes can be defined as those that take place in the Back Office:
» Define materials and schedule

* Arranging travel plans
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Process cost calculation

Target Costing is a market oriented tool. The costing bases on the relevance of each part of the process
according to the uses (able to be quantifiable) by the clients. The higher the provision of benefits on the
part of a process is, the higher the estimation of maximum costs for that part of the process.
Buczkowski (2007) introduced the process costing matrix (see table 20) to determine the percentage
share of the total costs for each process. The level of contribution to the total costs is mainly based on
each one of the processes involved in the customer satisfaction.

This form can be filled out following the procedure below:

*  Defining the contribution of each of the identified requirements to the total customer
satisfaction (second row of table 20).

e The total contribution to the satisfaction of each requirement must be divided among
each of the processes, according to the level of participation of the process when
covering the respective requirement.

e Finally, we must add the contribution of each process (each row) to the total customer
satisfaction. These rows will be the percentage shares out of the total costs for each

process.

Client’s Client’s Client’s Client’s Total

R requirement 1 requirement 2 requirement 3 requirement 4 (in%)

Function’s
contribution
to total use
(in %)

100

Process 1

Process 2

Process 3

Process 4

Table 20: Template for a process costing matrix. Buczkowski (2007)
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Case study: “In-house” engineering project management training

Process costing matrix

For the case study the client’s main requirements were identified with the help of a mental map.

Good reputation

Teacher Practical experience
/ Updated knowledge
Customer’s
requirements
\ Affordability
Standardized material
Training

Short length

Updated knowledge

From the identified requirements, the most important were determined: good reputation, affordability,
standardized materials, short length. The process-costing matrix is done based on these requirements

and the processes identified in the previous phase.

Functions Affor- Good Short Standardized Total
dability Reputation length Materials (in %)

Functions gor;trlbutlon to 30 50 10 10 100

total uses (in %)

Training 20 30 5 5 60

Write and send 1 1

proposals

Preparing travels 5 2 7

Define contents 5 10 3 3 21

and schedule

Internal control 10 10

Submitting material 1 1
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The comparison between target costs and standard costs, which is possible with help of the function-cost
matrix and the previously established standard costs, reveal if and in which quantity the real costs differ

from the market permitted costs. For this purpose, the target costs index is calculated for each function.

Target costs fraction
TC Index =

Standard costs fraction

An index value over ,,one” means that the target costs are higher than the standard costs, i.e. clients esti-
mate higher use than the cost share in that part of the process, so that the firm could potentially conduct
quality enhancements. In contrast, an index value under ,,one” means that the target costs exceed the
standard costs, i.e. clients estimate less use of the part of the process than its fraction of costs, so that a
reduction of costs is necessary. However, the statements should be taken as reference, since the absolute

need to reduce costs was not considered (Buczkowski ,2007).

Sharein the target Share in the drifting

T C Index
costs (in%) costs (in%)

Process

Process 1

Process 2

Process 3

Process 4

Process 5

Table 21: Table for the comparison of target costs and drifting costs for a training service. Source: Buczkowski (2007).
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Case study: “In-house” engineering project management training

Process costing: costs comparison matrix
The processes identification, in which a cost adjustment is necessary, is carried out through the com-
parison of target costs and standard costs. The standard costs can be calculated thanks to the service

simulation process. The obtained results were the following:

Process Standard costs Percentage
Front Office - Training 12.600,00 € 63,25%
Back office - Preparing travels 3.500,00 € 17.57%
Front Office - Write and send proposal 2.400,00 € 12,05%
Back office - Define content and schedule 800,00 € 4,02%
Front Office - Internal control during training 597,39€ 3,00%
Front Office - Submitting material 2500€ 0,13%
Total 19.922,39 € 100%

Following the model presented above, the target cost indexes were calculated for each of the processe

Process Share in target Share in Standard Target costs

costs Costs Index
Front Office - Training 60,00% 63,25% 0,95
Back office - Preparing travels 2,00% 17.57% 0,11
E;g;‘égaflﬁce - Write and send 7.00% 12.05% 058
Ecaﬁgdotjflzce - Define content and 21.00% 4.02% 5.3
J[Frracigitn(;fﬁce - Internal control during 10,00% 3.00% 3.33
Front Office - material 0,00% 0,13% 0,00
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Step 4: Simultaneous attainment of target costs and quality costs

The final step of this methodology will be the achievement of an optimum costing structure of our ser-
vice. This should allow satisfying the customer needs with the resources available to the company. Ac-
cording to Fischer (2008), its scope is different depending on whether is about the development of new

products or services or the improvement of the mimes to follow the changing market cycles.

Attainment of target costs in the frame of new service development

In this case the process will have less trouble if adjustments are made during the product or service
design stage. The attainment of the target costs takes place in an iterative process, in which the service
processes are revised as long as the target costs are attained

Here, the use of tools like service-blueprinting and service simulation is recommended.

Case study: “In-house” engineering project management training

Target costs achievement

The achievement of the Target costs is related to the analysis of the Target costs Index. This analysis is a
benchmark to identify the processes that need to be adjusted. The cost adjustment does not imply achie-
ving an exact match of the obtained percentages, but achieving an equilibrium between these.

Thus, the cost in which, according to their target cost index a reduction on the standard cost is needed, are:
e Training

e Preparing travels

e Write and send proposal
The processes in which the standard costs are below the target costs, and hence, more investment could
be done in these processes to improve their quality are:

e Define content and schedule

e Internal control during training

The process of submitting material is dismissed from the analysis,

because its costs are very low.
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For the analysis, the responsible people for marketing and training met and jointly decided the following

activities:

e Standardize the proposal models and create training modules which allow to define in a
more customized way the offers to the clients. This reduced the costs related to preparing

the proposal.

e Define an availability schedule with trainers and come to an agreement with a travel agency

to prepare the travels. This leads to a reduction in the costs of preparing travels.

e Regarding the processes of content definition, schedule and internal control during the trai-
ning, even when they do not involve hig costs, currently are processes carried out with a
high involvement from the clients. It has been decided to invest in e-learning tools in order

to have a closer internal control during the face-to-face training and once this will be over.

While new Standard costs don t match exactly to the target costs previously defined, the costs per objec-
tive tool has allowed to recognize the points in which improvements were handed, both from the points
of view of costs and quality. Once this analysis was completed, this technique was able to establish key

activities, which allowed the service to be provided according to customer needs.

Process Standard costs Percentage
Front Office - Training 12.000,00 € 63,58%
Back office - Preparing travels 3.200,00 € 16,95%
Front Office - Write and send proposal 2.000,00 € 10,60%
Back office - Define content and schedule 850,00 € 4.50%
Front Office - Internal control during training 800,00 € 4,24%
Front Office - Submitting material 25,00€ 0,13%
Total 18.875,00 € 100%
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Attainment and improvement of target costs during the market cycle

Here is the last element of target costing. The target costs for the service processes serve now as a pa-
rameter for (new) standard costs, with which compliance is sought and monitored in the relevant firm’s
area. At this point, after rendering the service, the accomplishment of the obtained target and standard
costs (as result of the division of costs) is carried out in a continuous improvement process in order to
reduce the costs even more. By the respective costs specifications, influencing variables like the learning
and experience curve effects are present. It is possible to incorporate costs for future support or measures
for adapting to the market or follow up cycle activities.

An array of instruments can be applied in the frame of target costing processes in addition to the market
research instruments; e.g. quality function deployment as a concept for the coverage of quality and cli-
ents‘ requirements in the design process. The respective standard costs of the components, and the other

required information about costs, should be prepared with the costs calculation system of the firm.
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Project management

Reasons for a good project planning

Given the incessant shortening of product and technology life cycles, competition in terms of time grows
and becomes more intense. Time has become a crucial success factor for companies and projects, as
launching new products and services as soon as possible is worthwhile in most markets. This is because
the early entry to the market allows to set higher prices, to catch more customers and to produce larger
quantities, therefore, reducing unit costs. Consequently, the invested capital is recovered faster, its use
is more intensive and generates higher profit. This advantage in terms of time also makes it possible to
focus the innovative potential in other areas.

This motivates to accelerate innovation processes. However, this often leads to higher development costs
and to face higher risks and acceptance barriers due to the early introduction of the products and services
to the market. Determining the optimal time to enter the market (time-to-market) is a result of marketing
and project management. This will determine the duration that the project can afford and the starting
point, progress and completion deadlines, meeting the company’s internal conditions and the external
market requirements.

Project planning represents a forecast of the development of a project. This requires a precise definition
of goals. The objectives related to the costs, time, and desired results must be formulated in a realistic,
clear, understandable and verifiable way.

To set realistic goals of time and deadlines, it is essential to have a well -founded planning of the flow and
the course of the project. In this way, resources and time periods can be allocated. This makes it possible,

in turn, to distribute scarce resources among different projects. The time planning of a project consists of:

e The determination of the total project duration.

*  The determination of the beginning and the end of tasks and the definition of important
events (milestones).

*  The comparison of the required time frames with the necessary ones and the intro-
duction of measures to shorten the total project duration according to the objectives.

e The establishment of the timeframe required and its articulation with the available

recourses as well as the achievement of balance in the workload.
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Time planning provides the shortest possible time for implementing a project and ensures that there are
no interruptions that can lead to delays and inefficiencies.

To achieve the expected results, it is necessary to follow the steps of time planning:

*  Explain in detail the work and the sequence of the project in work packages (tasks)
and isolated procedures (activities).

*  Predetermine the needed working times necessary for the tasks according to groups
of professions and the requirements of equipment and material.

*  Determine the effective work time based on the number of employees and their
workload distribution.

*  Determine the possibilities of cooperation for the project implementation

e The provision of critical points (critical events and their deadlines) taking into

account the internal and external demands

The project planning process

In order to reduce complexity, the project must be divided into tasks (work packages), and for this, it is
necessary to identify the work packages that can be left under the responsibility of certain areas for their
implementation. This can be done through the brainstorming technique or with the help of a mental map.
The purpose of this division into tasks is the preparation of planning the sequence through the identifica-
tion of actions or activities which, in turn, are necessary to complete the tasks. Another result of the divisi-

on is the determination of the precedence conditions (predecessor-successor relationships) between tasks.

e Tasks can be recognized and identified considering the following aspects:

*  Jobs (function or action to be performed)

*  Objects (products or product types)

e Range of action (decision or implementation)

*  Range of the overall process (planning, implementation or monitoring)

e Relationship with the target (directed eventually or immediately to meet the final goal)
e Use of specialized working means

e Use of certain profession, specialized disciplines or qualification levels

e Regional specificity

The instruments for the division of the project into tasks are the project structure plans and activities listings-
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Project structure plans and activities listings

The project structure plan is a task allocation tool. The major tasks are distributed between tasks and
work packages. They form a hierarchical structure of tasks, which may have several levels of division.
How detailed should the division be, depends on the size magnitude of the project.

Experience has shown that it is very practical to try the following sequence:

1. First, one makes a division by objects (e.g. components or parts what may be listed
separately).

2. Then, a division by functions (division into work packages that may be included in
separate areas or functions)

3. Finally, a division of the work packages according to flows and phases is overlapped.

The following figure shows a combined project structure plan.

Automobile
Bodywork Power train Chassis
Engine block Transmission Differential
Design Construction Production
Part numbering Component ~ Vehicle
system testing integration test

Figure 53: Example of a project structure plan. Source: Adapted from Rinza (1994).

The preparation of activities listings increase the level of detail of a project structure plan by putting the
activities in a sequence. An activity must be understood as the smallest unit that contributes to the im-
plementation of at least one task.

An activity is an event that requires time, has a start and an end point, lasts at least a unit of time, de-
mands certain skills, generates costs and can be clearly assigned to an organizational unit.

To define the listing, it is essential to first identify all the necessary activities. Then, an analysis of the
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precedence between activities must be conducted in a way that becomes clear which activities can be

started after the previous one has been completed. Here, the predecessor-successor relationships are ins-

pected. There are different types of precedence relationships, for instance:

Technological type: (e.g. heating a material before working with it)

Organizational type: (e.g. staff training before the production phase)

Economic type: (e.g. delivery times according to contracts)

The implementation timelines for each activity must be set in the following step with the help of standard

values or time estimates (which should be as accurate as possible) and those responsible for accompli-

shing such activity.

As an example, the following table shows a simplified task list of a software development project.

No.

Activity

Problem analysis and goal
setting

Development of the solution
to the problem by establishing
alogic of functions and data

Development of algorithms

Implementation: translation
into a programming language

Correction of errors through
the comparison between what
the software has projected
and what it has achieved

Documentation of the proce-
dure for the user

Execution of the software on
the practical application

Maintenance and adjustment
of the listed software

Responsible
Managers

Customer support, Product
development

Product development

Product development

Product development, Pro-
grammers

Product development, Pro-
grammers, Reference custo-
mers

Product development, Pro-
grammers, Reference custo-
mers, Customer support

Programmers, Customer
support

Customer support

Durati- Pitstele
on cessor
(No.)
1 _
1 1
2 2
3 3
2 4
3 4
2 56
12 56

Table 22: Example of a task list. Source: Adapted from Pleschak and Sabisch (1996).
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Bar chart

The most common tool used in practice is the bar chart, also called Gantt chart. From the beginning of
the project structure plan or the activities listing, to each activity is assigned a starting point, a duration
and an end. In this matrix form of representation, time (seconds, minutes, hours, days, months, etc.) is
presented on the horizontal axis, while the activities are listed on the vertical axis eventually with the
corresponding people responsible for them. The activities represented by charts are subject to the prece-
dence relationships.

This tool can be complemented with the introduction of milestones, which are nothing more than check-
points to compare the situation that should be with the real situation. Then, corrective decisions are made
or actions are taken to complement, enhance or modify the process of the project. This tool is suitable for

rather small projects, with a low level of interconnection among its activities.

Network maps

Another possibility to graphically present a project is the network map, which contributes to the project
planning process and contains events, timelines and precedence relationships. The strength of this tool is
that it makes evident the dependence and chronological sequence of the activities.

Each box in the graph represents an activity. In the flowchart, from left to right, we can recognize the

predecessor activities from the successors and which activities can be parallel executed.

Each box shows the following information:

Name of the activity
Predecessor activity Predecessor activity

Start date Start date

Figure 54: Content of the network map boxes. Source: Lenk and Zelewsky (2000).
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This tool can also set buffer times and the critical path. Buffer times are understood as a kind of time
reserve. It is the amount of time an activity can be delayed without extending the total duration of the
project. Instead, the critical path (generally represented by thicker lines or of another color) shows the
activities that cannot be delayed or take longer than planned, because if they do, they can prolong the
total duration of the project.

This method is very useful for more complex projects and with a greater degree of interaction between
its activities. Among the most commonly attributed advantages for the project are the visualization of
complex dependencies, parallel activities and the sequence of the entire project. It is also an advantage
regarding the need of more precision in planning activities which leads to a greater efficiency. The chan-
ges that are intended to be introduced into the project become clearly visible together with their conse-
quences and implications. The latter, allows, in turn, developing different versions for comparison. By
presenting the precedence relationships so clearly, this tool increases the sense of responsibility of those

who have been assigned to perform the task and thus, fosters teamwork and a stronger coordination.
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Technology Roadmaps

Definition

Roadmaps were originally developed by MOTOROLA in the 70’s in order to align the development of
their products and their supporting technologies.

The technology roadmaps (TRM) are part of a methodology that guarantees the alignment of investments
in technology and the new development of capabilities, so that they are able to make capital out of future
market needs.

This is a tool that brings important support to the innovation manager, allowing her/him define the firm’s
technological evolution in advance. The tool takes the relationship between technologies, their products

and services as well as the relationship with the target markets into account.

Fields of use

Roadmaps can have different applications. According to Phaal et al. (2001), these can be classified into 8 areas:

Planning of products:

This is the most common technology roadmap. In this case, the different generations of manufactured

products are tied to the necessary technologies for their development.

Products
—»

Technology

Time

Figure 55: Product planning roadmap. Source: Phaal et al. (2001).
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Planning of services and capabilities:

The focus is on how the technologies foster the firm’s development of capabilities that permit the rende-

ring of the service.

Events (0] ? o> ?

Market and PiP_ _—PL
business
tendencies | “ ]
l ! 4
v |

Capabilities

[ |
(L 1
Technologies

Time

Figure 56: Planning of services and capabilities roadmap. Source: Phaal et al. (2001).

Strategic planning:

This kind of Roadmap assesses the different opportunities that markets and business tendencies can offer,

at strategic level.

Market
Business
Products Activities for

o — reaching the ]
Habilities | vision S
Technologies
Organization

Time

Figure 57: Strategic planning roadmap. Source: Phaal et al. (2001).
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Long run planning:

In this case, roadmaps are often used at regional and national levels, where planning is projected

long-term.

Development
of technologies
@)

(@)
L

Time

Figure 58: Long run planning roadmap. Source: Phaal et al. (2001).

Capabilities and knowledge planning:

Here, Roadmaps let the firm align its knowledge capabilities and business goals.

! ]

Business

goals + + N —

Projects and i
activities

Knowledge management / /
enablers f
Processes related /
to knowledge f f f *
Intellectual
resources

Time

Figure 59: Capabilities and knowledge planning roadmap. Source: Phaal et al. (2001).

Managing the Fuzzy Front-End of Innovation 202




Project planning:

The roadmap can also align the different project activities, e.g. R&D projects with technological

development.

Market Knowledge flow

erspectives
persp \ \ / /
Processes \ /
to analyze
Technical v v
perspective Knowledge flow

\ __/
</
™

Time \)

Figure 60: Project planning roadmap. Source: Phaal et al. (2001).

Process planning:

Roadmapping permits managing knowledge and focusing on a particular area of the firm.

. ] I ]
Project flow
] I
Project
milestones A A A
Decision
points VANNVANRVAN

Technological
developments

Time

Figure 61: Process planning roadmap. Source: Phaal et al. (2001).
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Integration planning:

Through this roadmap, it is possible to have a vision about integration and evolution of the technology,

and how they combine with products and systems in order to create new technologies.

Corgpor;eﬂtS/ Prototypes/ | Systems/ Systems in
supsystems test technologies use
technology

[

PR

— L

[ |:|—>-—
T

]

Figure 62: Integration planning matrix. Source: Phaal et al. (2001).
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Innovation roadmap’s development process

The objective of this subchapter is to illustrate the methodology for developing technology roadmaps. As
previously seen, there are different kinds of roadmaps; nevertheless, this guide will focus on the design
of a technology roadmap for planning products, which will be named innovation roadmap because of its

capital use. These roadmaps are formed by six core steps (Nippa & Labriola, 2008):

analyzed

Research about
the object to be

l Y
Development of Development of
the Technology the Roadmap
Roadmap for products

| |
v

Generation of a Technological
provisional Innovation echnologica
Benchmarking

Roadmap

Generation of the
Finall Innovation

Roadmap

Figure 63: Generation process of an Innovation Roadmap, according to Nippa & Labriola (2008)

The following description of the model is based on Nippa & Labriola (2008) and Specht & Behrens
(2008).
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Step 1: Restricting the scope of research

This is the first step of roadmapping. Here the objective is defined: which future development will be
analysed with the roadmapping methodological framework. The object to be analysed will be linked to
relevant technologies for its development, as well as to the related products that the firm aims to offer in

the future.

Step 2: Development of the Technology Roadmap

The technology roadmap shows the most relevant technologies that permit the development of the ana-
lyzed object, while taking the time factor into account.

For this analysis, technologies must be taken into account, especially the ones available within the
Roadmap's time scope (Specht & Behren, 2008). Accordingly, future developmental approaches must be
established for three technological categories (Nippa & Labriola, 2008):

e Current technologies in the firm, which are included or serve as base for other products,
or which are part of previous innovation plans.
e Technologies intended to be developed in the medium and long run.

e Technologies able to be developed by external providers of technology.

In addition, dynamics of technology development, like technologies’ life cycles, must be taken into ac-
count. Particularly, relevant tendencies of the market as well as the tendencies of consumers’ needs are

dynamics that can deeply influence the rhythm of development of these technologies.
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Object

T5
T4
T6
» Time
Technology as result of
Technology T 2 fusion &Y
Improved technology T Newtgchnology stream,
resulting from other technology

Figure 64: Basic structure of a Technology Roadmap.

Step 3: Development of the roadmap for products

Because of their closeness to the market, the sales and marketing department must adopt the leading role
for the development of roadmap for products (Nippa & Labriola, 2008), which will be simultaneously
developed with the technology roadmap.

Conversely, as in the technology roadmap, where the presence of an expert in marketing accompanying
the development is necessary, the roadmap for products must have an expert in technology for collabo-
rating with the development of the roadmap.

According to Nippa & Labriola (2008), in the development of the future scenario for the product analy-

sis, two groups must be considered:

*  The concepts of the firm’s products: which parts can be improved in the future as a
result of some related technological development? The products' use is based on
the concept of incremental innovation.

*  The concepts as a result of the analysis of future market and client’s requirements.

This kind of product use is related to radical innovations.
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The dynamics of the market is another factor to think about when developing the roadmap for products.
Although this dynamic depends on several factors, the development of clients is the most important one.
This dynamic has a direct influence on the product development speed. Research results by Nippa &
Labriola (2008) showed that the market launch of products based on incremental innovations must be
faster than products based on radical innovations. This happens because this kind of innovation is being
,»waited for” by consumers, thus, they must be immediately available for the clients.

As in the technology roadmap, it must be considered that the products could merge or separate for for-

ming different categories of products (see Figure 65)

Object

[

»  Time

“ Product p Product based on a fusion
Improved Product p New streams of products
based on other products

Figure 65: Basic structure of a Product Roadmap.

Step 4: Generation of a provisional Innovation Roadmap
In this step, the synchronization of the technology roadmap and the roadmap for products is accomplis-

hed. Generally, this task must be carried out by the marketing department or any equivalent area.

According to Nippa & Labriola (2008), there are two ways of synchronization:
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e In the first way, the time point in the distant future for the materialization of technology
development plans is defined, but not the definitive relations between technology and
products. Then, products and technologies that do not have a technological complement
must be found, and respectively eliminated.

*  Asecond way of synchronization is based on adjusting the time period of the develop-
ment of technologies, to the planned point of launch to the market of the related
products. In the case that the time for developing the technology that supports the
product to be launched is not enough, the development of this product can be elimi-

nated or market launch can be postponed to the future.

According to Labriola (2007), the synchronization of these two roadmaps can result in the following

consequences:

e The acceleration of critical technological development

e The deceleration of not-so-important technologies

e Start-up of external technological acquisition activities

*  Removal of technological developments that are not so significant for the firm

*  Advance on the development of products, which technological development has
occurred before it was expected.

*  Postponement of innovation plans that are associated to important technologies,
which will be developed and acquired later than expected.

*  Amplification of product development plans.

*  Removal of product concepts, from the non-viable technologies.

Finally, the objective of synchronization is to define what technologies are going to develop the product’s
functions, which will make it possible to satisfy specific needs of clients.

In the following figure, after the synchronization, it has been established that to develop the product P4’
it is necessary to have the T1, T5, and T6 technologies ready. Technology T1 is necessary for generating

the FP4 function, and T5 and T6 technologies are necessary for generating the FP4’ function’.
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ROADMAP OF PRODUCTS

PL }—-I P1° l—-{ P17 ‘
P2 [ ]
[P ]
P3
P4 - FF4 - T1*
4 TS
» FP4
TG
TECHNOLOGY ROADMAP
p Product T Technology
Fp Functiones of the product

Figure 66: Example of Technology and Product Roadmaps’ synchronization.

Step 5: Analysis of the competitors’ technology and innovation

This analysis intends to identify the time point in which the competitors will probably launch innova-
tions that are similar to the ones planned by the firm. In some economic sectors it is very difficult to find
information related to the time points for the launch of innovative products. Therefore Nippa & Labriola
(2008) defined some ,,signals” which could be detected, which indicates in an indirect way how the com-
peting technology is developing:

Patents published by competitors or the presentation of their products’ prototypes.

Another source of information is formed by the mutual providers and clients. A lot of times, competitors
conduct customer and provider surveys in order to identify the right point to launch their innovative
products to the market. They use surveys to prove their own Technology Roadmaps. This is how the firm
can indirectly access this data.

On the other side, the firm must not abandon the efforts for obtaining direct information about the time
points for launching to the market. As an example, many firms communicate to their partners and clients

their technology development plans as an instrument of their marketing strategy. In addition, information
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about firms’ innovation plans is exchanged during fairs and trade shows. The search for development
standards is an important source of information for the analysis of technological competition, especially

in products that are developed in networks (e.g. in the telecommunication sector).

Step 6: Generation of the final Innovation Roadmap

With the collected information from the competitors’ technology and innovation analysis, it is possible
to make adjustments that have an influence on the development of in-house technologies and products to
the provisional roadmap.

Once the adjustments are done, the final innovation roadmap can be divided into innovation plans (pro-

jected to the medium run) and innovation projects (projected to the short run).
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Failure Mode Effect
Analysis (FMEA)

Definition

n the case of many services, the definition of quality standards at a level of 99,9% may be insufficient.

Given the high involvement of the customers and the constant contact with them during the service-

providing process, failures in the developing the process of addressing the customer requirements may

have harmful consequences for the company. In general, it has been established that a dissatisfied custo-

mer communicates his discontent to at least 10 potential customers, while a satisfied customer shares his

positive experience with maximum to 5 other potential customers. This highlights the importance of the

attention that must be paid to taking care of the quality of the service provision (Eversheim et al., 2006).

Here, the Failure Mode Effect Analysis (FMEA) is presented as one of the most suitable tools for the

detection of potential failures in complex systems. According to Stamatis (2003), the FMEA in services

is a method to identify potential or known failures and makes it possible to implement corrective actions

before the first real service is provided, the service that is no longer being tested.

Application fields

Overall, the FMEA in services can be applied to any type of service. As examples, we can mention the

following areas:

Companies that work with hazardous materials or where safety is very important:

this is precisely the type of companies where the concept of ,,zero defects” is essential
or the success in the provision of services.

Facility maintenance companies: this method helps to plan preventive maintenance
based on the machinery failures analysis.

Financial institutions: they are a typical example of service companies. The FMEA allows to
analyze the possible failures in the different type of monetary transactions made by customers.
Government institutions: the increase of the public service processes productivity is

a point in which this methodology can be efficiently implemented.

Health services: is a field in which failure rate minimization is very important due to

the serious consequences they could bring.
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*  Accommodation service: the intensive contact with the customers during the provision

of the service makes the possible failures analysis indispensable.

Phases of the FMEA

The development process of and FMEA in services is developed in two phases: the preparation phase and

the application phase.

The preparation phase

The preparation phase starts at the time of the service definition. The reason for this is that the more the
features of the service are based on the customer needs, the lower the probability of their un-satisfaction
during the service provision process. In addition to this factor, there is the need for proper understanding
of what the service should provide and therefore, an adequate definition of its design specifications. All
these conditions can be fulfilled with the help of an appropriate application of the service creation pro-

cess and the use of the appropriate tools to support it.

Understand your Create an effective
customer needs FMEA team
| 1
I I
®© ©o ©® @
1
' i
! |
Develop and evaluate Define the
service concepts FMEA scope

Figure 67: Preparation phase of the FMEA.

The first two steps are focused on the conception and the design process of the service. In a customer-
focused approach, these processes must be based on the analysis of the voice of the customer (VOC).
These initial processes can be implemented with the help of other tools such as the benchmarking and the
quality function deployment (QFD) for the customer requirement analysis and the service blueprinting
for the design of the service. Once the service has been defined, a leading team for the FMEA process
must be formed. This team must be multidisciplinary and must involve between 4 and 6 people. The roles

and functions to be distributed are:
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*  Team leader: the principal function is to coordinate the participation of the whole
FMEA team. The person performing this role must have good management skills
and must be able to lead the team without being authoritarian.

*  Champion or sponsor: the person who allocates the resources and the support necessary to
for the development of the team meetings. He/she promotes the interaction among team
members, shares the authority with them and does the necessary tasks in the preparation stage.

*  Facilitator: the most knowledgeable person in the development process of the FMEA.
Among the responsibilities are keeping the team members informed about the
procedures to follow and ensures that all participants are involved.

*  Recorder: the person leading the documentation of the team work. Primary

responsibility is keeping the FMEA table up to date.

Once the FMEA team has been established, the next step is to determine its scope. In this way, the ana-
lysis can be limited to a particular sub-process of the service, for example, the process of initial contact
with the customer, the service provision process and the process of handling customer complaints, etc.

This scope must be made very clear to all the FMEA team members.

Implementation phase of the tool

Once the requirements of the preparation phase have been covered, we proceed to apply the FMEA tool.
The process described below is based on the definition of a suitable format for the presentation of the
results and the severity, occurrence and detection rating. In the case of the rating presented in this guide,
it only exposes an initial reference provided as an example. The rating can be subsequently adapted for
every company, so that it can reflect its needs.

The process to follow consists of 7 steps that are shown in the figure below.

Determine ,effects” Develop
Determine of the failure mode Determine ,controls" and drive
process functions (Severity rating) (detection rating) action plan
1 1 1 |
1 1 1
1 1 1 i
© © 00 6 0 0O
1 1 1
1 1 1
Determine Determine ,causes” Calculate and
failure modes of the failure mode asses risk
of functiones (Occurrence rating)

Figure 68: FMEA development process.
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Table 23 shows the fillable model form to document the FMEA process.
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Table 23: Form to develop the FMEA.
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Development process of the tool

Each one of the 7 steps shown in Figure 68 will be explained in detail in the following paragraphs.

Step 1: Determining the process functions

This step consists on identifying the different roles involved in the processes to be analysed. This can be
carried out using tools such as the service blueprinting. The objective is to identify those functions in which
the process could fail. This requires an analysis of the process as it really is and not how it should be.

The function must be described in such a way that it can be easily construed. For its definition, we should
seek to use active verbs and appropriate nouns whose combination can adequately describe the service to

be provided, for example:
e Contact the customer

e  Receive customer order

e Prepare invoice.

Step 2: Determining the potential failure modes
In the case of services, there are many possible sources of failure. However, we have identified several
factors that must be taken into account when making the failure analysis in services. In this situation
there are two types of failure modes (Stamatis, 2003):

e Evaluation (testing/inspection): to accept or refuse good or bad services respectively.

*  Process: customer concerns, incorrectly rendered and/or forgotten services.
It should be possible to identify the potential failures of each function identified in the previous step. As

a support, the function can be defined in a negative form, for example:

e Itis not possible to contact the customer

o Calculation error in the invoice.
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Step 3: Determining the potential effects of failure

When we speak of potential effects, we refer to the consequences of failures that can occur during the
service provision. If the service under analysis is already in progress, the effects can be found in docu-
ments such as the suggestions form and customer complaints.

Typically, this is a very sensitive topic in companies because many employees do not want to admit their
errors in the processes. For this reason, it is necessary to maintain an open and truthful communication
during the development process of the FMEA. The multidisciplinary and multifunctional character of the
FMEA team facilitates this task (Stamatis, 2003).

Severity of effect Rating

The failure is serious and will lead to an irremediable loss of 10

Extreme
customers. 9
Hich The customer is greatly annoyed by the failure, he will com- 8
& plain immediately. 7
6
Moderate The customer is unhappy, yet he will not complain. 5
4
Low The customer will identify the failure but will not feel unsa- 3
tisfied because of it. 2
None Customers will not perceive the failure. 1

Table 24: Scale to determine the severity degree of the effect.

When defining the effects, their severity must be determined as well. The severity is a subjective mea-
surement of how ,,bad” or ,,serious” is the effect of the failure (El-Haik and Roy, 2005). The severity

degrees can be calculated with the help of a 10 level scale measurement (see Table 24.).
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Step 4: Determining the failure modes

This step will establish the causes that have produced a certain failure. Each cause is associated to an
effect produced by the failure. The sources of theses causes may be diverse. However, they can be clas-

sified into 5 categories:

. Staff: the personnel that is involved in the service provision.

. Material: the material used during the service provision.

. Process: refers to the sequence of activities necessary to provide the service.

. Equipment: the equipment or machinery necessary to provide the service.

. Work environment: refers to the external factors that can have an influence on the

normal development of the service.

To facilitate this classification of causes and their relation to their effects, we can use the ,,fishbone” dia-
gram also known as Ishikawa diagram. In Figure 89 there is an example for the delivery service of orders

made to an online store. In this case, the effect of the failure is the delay in the delivery of the order.

Material Equipment Process
s \
. \
Defective product Technical ' Late
to be replaced problem \ payment
% |
Late delivery System Shipping |
from supplier \ e address error \
\
e e pmmm e M e R [N _Order
Tt K K delivered late
raffic )
conditions III Slow loading =,
/ ’I
7 s
’ 4
/ Bad weather /' Driveris late
I, I,
Z ’
A
Environment Staff

Figure 69: Example of the Ishikawa diagram.

Regarding the causes, our main concern is their probability of occurrence in order to avoid them. To do

so, we will use a 10 level scale (see table 25).
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Probability of occurrence

10
Very high The failure is almost inevitable.
9
8
High Most failures are due to this cause.
7
6
Moderate The failure occurs occasionally but can be avoided. 5
4
3
Low Sporadic occurrence of the failure.
2
Remote The failure is not expected to occur. 1

Table 25: Scale to determine the probability of occurrence of a failure cause. Source: Hoeth and Schwarz (2002).

Step 5: Determining the controls

When we speak of current controls, we refer to the different procedures established in the company to

detect the causes of failures or the failure itself, before or after the provision of the service.

The controls can be as simple as checklists of activities or labeling systems for materials or as complex

as temperature control systems for food or data control computer systems.

The evaluation of the probability that these controls detect the causes of failures is associated to the

determination of controls. Table 26, shown below, defines a reference scale to perform this assessment.

Managing the Fuzzy Front-End of Innovation

220




221

Probability of detecting the cause of failure

(Detection)

Very low There are not known controls to detect the failure. 10
] The controls have aremote probability of detecting the fai- U
ow
lure. 3
7
Moderate The controls could detect the failure. 6
5
4
High The controls have a good chance of detecting the failure.
3
2
Very high Failures are detected automatically.
1

Table 26: Scale to determine the probability of decting a failure. Source: Hoeth and Schwarz (2002).

Step 6: Calculation and evaluation of risks

This step consists first, on calculating the risk priority number (RPN). This number can be calculated

using the following formula:

This simply makes it possible to classify the failures, in order to have a reference point (the highest RPN

indicates a greater preference) to initiate improvements to the process.

At this point, we can start determining the activities that must be carried out to eliminate the detected

failures with a higher RPN and those that have a simple and inexpensive solution. The action plan to be

defined should always assign a person responsible for each activity.
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Step7: Development and implementation of the Action Plan

Once the action plan has been defined, the next logical step is its implementation. Since there can be
changes during the implementation of the plan, we must keep a track of the activities that were really
undertaken and the date they were completed on.

Once the action plan has been fully implemented, the severity, occurrence and detection ratings for each
failure will be recalculated. These ,,improved” ratings will result in new RPN’s that imply a new classifi-
cation of risks. With this new categorization, a new action plan can be initiated. This cycle will continue
until the FMEA decides that all the necessary corrective actions have been taken.

This chapter presented in detail the process to implement the FMEA in services. As we could see, the
active involvement of all the FMEA team members is very important. However, it is even more important
that the process is not conducted only once, the team should meet regularly to reassess the new possible
failures that may arise, whether it is in services already or new services that could be developed by the

company.
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Investment evaluation methods

Net Present Value method

Using a discount rate (unlike the static method), the cash flows resulting from the purchase of a product
will be included in a mathematical model in a differentiated manner, taking into account the time in
which these flows occurs.

The discount rate used is not equivalent to the real interest rate in the market, but it represents a minimum
rate of return desired by the entrepreneur. The observation of annual periods is very common. However,
with the use of standard software like Microsoft EXCEL, it is possible to have an accurate estimate, daily
if desired, of the impact that income and expenses can have at any given time.

The basic principle of the net present value (also simply referred to as NPV in the literature and software
applications) is to transfer all the cash flows to a common point in time: time O; that is, the time of the
product purchase. The later a cash flow occurs, the more devalued it will be when bringing it to time O
due to the action of the discount factor:

The discount factor contains the number of periods in which the future cash flow will occur (= number
of years) and the interest rate and represent the degree of the loss of advantages due to the time elapsed.

The formula for the Net Present Value CO, referred to as NVP is:

n
1

co=-Pt*(1+i)t-PU+2(It-Pt)* .

y (1+i)

Where:
P= Payment (currency)
| = Income (currency
t= Time (years)
f= Minimum rate of return desired (%)
n= Useful life of product (years)
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Here, it is important to note that P and I are liquidity variables and are in the formula exactly at the time
in which the payment flow occurs.

Variables that do not generate cash flows such as depreciation do not have any influence. The same
applies to paid interests, because the formula already comprises and interest rate, and with an eventual
financing of the investment.

The net present value is easily calculated with Microsoft Excel using the NPV function included in it. It
applies the following formula:

It is important to make a correct interpretation of the NPV: the monetary advantage of the investment
from the perspective of the present time or time O (that is, the time of purchase of the product) compared
to a financial investment of the same amount in the capital market with an assumed interest rate i.

This interpretation is somewhat abstract and hinders the correct understanding of the method. Further-
more, there are often errors in the interpretation, in the sense that it is considered as a result of the profit
generated by an investment. However, it is ,,only” about the additional advantage that the investment
offers compared to an investment of the same amount in the capital market.

In any case, the net present value is an indicator through which we can compare very well different pro-
ducts or variants of products from a supplier and its competitors from the perspective of the customer. In
any case, it is evident that a purchase by the customer offers and additional monetary advantage, compa-
red to savings, when the NPV result is greater than 0.

We must put ourselves in the place of the buyers or the customers and get to know or calculate their
incomes and payments.

Another method, the internal rate of return, shows how high the return on the invested capital is in the

example.

Internal Rate of Return (IRR)

The return on an investment can be calculated on the same mathematical basis: by equating the NPV
formula to zero and developing the equation, we obtain the interest rate based on the same assumptions

and the same principle, to value less payments and subsequent returns than those that occur earlier.

Co= 0

t 1

-P. *(1+4i) - P, +2 (It - p:)*

t=1

o
i

(1+i}|t
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The term on the right side implies a number of roots, the longer we use a product, the more roots it will
have and therefore, some of a higher degree. This can lead to the lack of a mathematical solution for
the formula, or that the solutions are not easy to calculate. In this case, the solutions will have to be de-
termined by interpolation. But, also here, Microsoft EXCEL provides a function that makes it easier to

calculate the internal rate of return (IRR).
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Elimination of behavioral barriers

Barriers to innovation

Barriers to innovation are obstacles that inhibit, influence or avoid the establishment of a suitable envi-
ronment and the appropriate management of the elements that constitute the dimensions of the promotion
of innovation and thus, represent impediments to innovation itself.

These constraints may be originated within the entity or outside of it. Examples of external barriers are
the difficulty on the access to external financing, the lack of intellectual property rights protection, etc.
To overcome these exogenous barriers, the company must adapt itself to the environment and seek for
solutions using different strategies. However, internal barriers are obstacles that impede or hinder inno-
vation to a large extent. Many of these barriers are rooted in the culture within the organization, and this
influences the behaviour of the stakeholders in the company. Such behaviour, at the same time, determi-
nes the organizational culture by perpetuating it or turning it in repetitive cycles.

Barriers within the organization are usually interrelated and interact with each other, forming a complex
interweaving of obstacles that can result in vicious cycles of repetitive behaviour, trapping the organi-
zation into a status quo that impedes, decelerates or remove effectiveness of the innovation processes.
This is why it is so important to generate changes in the culture of the organization through the removal
of the behavioural barriers.

There are three main types of internal barriers: those related to an organization that is not favourable to
innovation, the inadequate allocation of resources and most importantly, the barriers related to beha-
viour. This guide aims to solve the latter. For this, we present tools for the measurement of the cultural
disposition to innovation, which will help to identify behavioural problems that must be overcome. Then,

it will indicate concrete actions to overcome these barriers.

Importance of culture of innovation

Among the intangible elements that have a major influence on innovation and its results is the organi-
zational culture. This determines the manner in which its members assume their roles, face the different
tasks, set their goals, design their strategies and cooperate or compete to materialize them. In simple

words, the culture is derived from the way of doings things beyond the quality and the relevance of the
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formal rules that the organization has, as these will be ultimately interpreted and assumed within the
cultural framework of the organization.

The direct relationship between organizational culture and climate affects factors such as trust, not so
much in terms of the security regarding the capabilities of those involved, but rather in terms of the
expectation that they have about the opportunistic behaviour from other members, or about internal
competition influenced by the perception and interests of each stakeholder involved. In this way, trust
determines the levels of cooperation and commitment in the organization and its sub-structures, whether
they are permanent as the departments or temporary as the teams formed for a project.

On the other hand, culture has a temporal dimension as it originates from recognizable patterns in the his-
tory of the organization, for example, from the way of exercising authority and communication, from the
readiness to accept changes, challenges and commitments and from the importance attributed to certain
areas, among others. It is not surprising that this impulse of the past tends to outline the future path, and
this often results in barriers to innovation. Culture determines therefore, behaviours and intangible fac-
tors inherent to innovation such as the predisposition to creativity, lateral thinking limits or the tolerance
of risk and failure. This influence is also visible through more tangible means such as assigned funds or
staff and the attribution of greater or lesser importance to innovation activities.

The links between the culture and the dimensions and elements that promote or, at least, make innovation
possible within an organization are complex. To give some structure to this multiplicity of factors and
behaviours that make part of the culture of the innovation topic, a three-point model gathers them and

classifies them into success factors (see Figure 73)

Removal of
behavioral
barriers

Innovation Stakeholder
promoters analysis

Figure 70: Success factors in the development of innovation culture in the organization.
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Behavioral barriers

Behavioural barriers are the most critical issue, because they often directly influence the occurrence,
elimination and impact of other barriers such as the inadequate allocation of resources and the inappro-
priate design of the structure. These barriers are usually found in all the levels of the organization and

especially, between levels, departments and teams.

In the chapter, culture for innovation, there is a more detailed explanation of the different types of beha-
vioural barriers. However, it should be noted that most of these barriers have effects on the resistance to
change and on the perceptions of individuals and groups, and ultimately influence again the behaviour
of groups and individuals.

The behavioural barriers can and must be overcome in order to pave the way for innovation. This can be
accomplished only when these barriers have been clearly identified. It is necessary to work on the other
two critical factors to be able to conquer these obstacles.

This tool for the elimination of behavioural barriers and the encouragement of a culture for innovation

assumes a sequence of actions to achieve this:

1. Measurement process of the innovation cultural disposition towards innovation.
Identification of barriers and solutions.

Analysis of stakeholders.

Sl

Incorporation of innovation promoters.

Step 1: Measuring the cultural disposition
towards innovation

The first step towards improving the culture and overcoming the barriers is the measurement of the cultu-
ral disposition to innovation. This will achieve transparency and a common understanding of the barriers
that must be eliminated taking into account their relative importance and the time frames in which they
have to be overcome.

Preconditions for a successful change are the willingness of the managers to change and the real disposi-
tion to support initiatives to systematically remove barriers, taking into account the social characteristics
of the organization, because the company, as any other organization, is composed of people. It is for this

reason that many internal barriers are based on behaviour.
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Fill out the

Steps questionnaire

o Ask as many people as
possible to complete
the questionnaire

Activities » Consolidate the
results of all
questionnaires

Map of the current
cultural disposition
towards innovation

Results

|dentify the greatest
weaknesses of

the cultural disposition
towards innovation

« Achieve acommon
understanding and
agreement on the major
barriers in the cultural
disposition towards
innovation

Prioritize the major
barriers in terms of
strategic impact and the
ease of removal

Agreed and prioritized
list of the major barriers
in disposition towards
innovation

Define actions to
remove high priority
barriers

¢ Define clear and measurable
actions for each criterion to
reach the next stage of
excellence

* Define key performance
indicators to measure the
success of the actions

* Define roles and responsibil-
ties and deadlines for actions

Agreed action plan to
remove the barriersin
the disposition towards
innovation

Improved

cultural disposition
towards innovation

Figure 71: Measurement process of the cultural disposition in regard to innovation. Source: A. T. Kearney (2007).

The following table is a questionnaire which displays the evaluation of the company’s cultural dispositi-

on to innovation within the company:

Criteria

Very

often

The organization encourages the staff to be

creative

The managers support the initiatives sugges-

ted by the staff

The organization carries out observations to

find ways to be more innovative

The staff is ready to accept changes in how the

work is done
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Someti-

mes

Rarely

Never



The organization has not been able to success-
fully introduce new things in the past (e.g. ISO
9002, etc.)

There is constant communication between the

managers and the staff

The work culture support the implementation

of new ideas

Managers do not like to implement new things

The ,Status Quo“ is more important to the or-

ganization than the ,constant change*

The team cohesion is promoted more by the

staff than by the managers

Managers do not communicate with each

others

Table 27: Questionnaire for measuring the cultural disposition to innovation. Source: A. T. Kearny (2007).

Step 2: Simultaneous identification of
barriers and solutions

The best way to identify barriers is through working sessions in which those involved are participating.

The goals of this activity are the following:

*  Achieving consensus on the behavioural barriers that must be changed
*  Confirming the underlying reasons
*  Defining the effects for the organization

*  Define the required interventions for the specific behavioural changes
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For this, it is recommended to organize a workshop with the following stages:

1. Introduction to the objective of the workshop
Identification and definition of the behavioural barriers to be changed

Barrier analysis

Sl

Determine the required interventions

Given that many times the participants need to be motivated to comment on problematic issues, the mo-
derator or facilitator of the workshop should be a neutral person. If there are internal political tensions
or intense rivalries in the company, it convenient to hire a consultant specialized in the facilitation of

workshops.

Step 2.1: Identification and definition of the behavioural
barriers to be changed

Based on the results obtained from the questionnaire applied, we can start by suggesting behavioral bar-
riers that are evident. Qualitative interviews can also be carried out; that is individual conversations in
advance with the employees. The results of these interviews must be summarized and systematized to be
presented at the workshop. However, participants should be asked to suggest or name the barriers that
they consider important at the time. This can be done through the use of cards that will be deposited into

a box, in that ways, if it is necessary, the suggestions can even be anonymous.

Step 2.2: Barrier analysis

In order to start the analysis and the discussion, it is necessary to show the findings from the qualitative
interviews and the applied questionnaires. It is advisable to lead the participants to discuss on the fol-

lowing aspects or topics:
e Personal and behavioural barriers to be changed

o Related official and unofficial rules

e Consequences on employee behaviour.
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It is necessary to allow reasonable time for discussion and questions as we follow the material. The ex-
ample below gives an idea of how to show the barriers and the information related to it:
Barrier: the need of being recognized and having a god network leads to poor results and a weak disci-

pline

Unofficial rules

« Willingness to provide “help”

o Loyalty

« Possibility to provide assistance

o Accept excuses

e Cover for others

o Act normal and function like everyone else

Official rules

» Average results
B ] « Behavior/ Loyalty of the group
« Not added to the commitments f
« Thereis not “trigger” to improve
results ¢ 8 Networ

— +/- —— | » i . Sl

Plant
. Reward

Behavior to be stopped | i ’

« Not added to the commitments E L - Colleagues ! i =

« Abide by “average “ objetives ' T 7 |
1 1 . id 1
1 1 -
[ e - — = - G R e R -7
H L7 Possible interventions:
E Acknowledgment i 1. Formalize teamwork
' P3e 2. Rewarding teamwork

------------- Work undisturbed

Figure 72: Example of the systematic analysis of behavioural barriers. Source: AT. Kearney (2007).

For presenting and analyzing the barriers from the perspective of unofficial rules or habits that have been
established in the company, we can create a diagram that relates these unofficial rules, its aspects, and
the barrier they contribute to, as it is shown in the following example which analyzes the problem of a

short-term vision:
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Unofficial rules Aspects

Reach numbers+ put maximum
pressure+ play with
the resources

Nobody has long-term visions

Do not worry about things that
do not affect your bonus

Think only of their own .
short-term impact Barrier

Short-term vision
Poeple worry about their next job,

Jump from position to position not for long-term plans

Do not accept excuses + do what
the senior managers say+
please the boss

A deviation from the short-term
approach is not allowed

Pl

Figure 73: Example of the analysis of unofficial rules, aspects and barriers. Source A.T. Kearney (2007).

To conclude this part of the workshop, it is necessary to determine the cause-effect relationships of the
barriers, in other words, the why of these barriers and their consequences.

At the time of giving instructions for this part of the session of the analysis, it is convenient to form
groups, define the topics for each one of them, indicate which results are required and how they should
be presented and finally indicate the time available for the group work.

The teams must analyze the reasons of the barriers. However, to understand the cause and the effect can
be complicated and requires repetitive steps. The material is complex and is not obvious to customers.
Metaphors and other elements can be used to describe the causes and effects.

It is important that the facilitator classifies and helps groups to focus their efforts on clearly defining the
problems and not on trying to solve them. This is done at a later stage of the process.

The teams can employ the brainstorming technique for the reasons, writing them on cards and then put-
ting them together.

Finally, to close the analysis section of the workshop, the information generated by the groups is syste-
matized and the results are shown in front of all the participants. In order to move to the next stage of the
process, we must establish which behavioural barriers of those that have been identified must be solved
first. For this, they can be placed in a matrix that combines its strategic importance with the ease of re-

moving them as shown in Figure 74.
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High

Barrier
A

STRATEGIC
IMPACT

Barrier
B

Low

EASE OF REMOVAL

Figure 74: Prioritization matrix of barriers. Source: A. T. Kearney (2007).

Step 2.3: Determining the required interventions

Once the consequences of certain behaviours have been discussed and we have identified which beha-
viours should be encouraged and which ones should be stopped, we can formulate concrete actions or
measures to address the prioritized behavioural barriers.

The following figure displays a sequence that can be used to specifically define these interventions:

Behavior to be Behavior to be

discouraged improved New behavior

Barrier

Figure 75: Process to determine the required interventions. Source: AT. Kearney (2007).

After completing this activity, the workshop must be concluded, and the part of the process in which the

company is at the moment should be explained to all the participants.
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Step 3: Stakeholder analysis

As previously explained, companies are often faced with resistance to change, which in turn is based on the
behavioural barriers. To analyze the reason and source of these barriers, all the stakeholders involved in an
organization that are relevant for innovation must be studied. The required interventions that were defined
in the workshop will help to identify the stakeholders that are connected with those barriers and solutions.

The following figure shows an example of the typical process of the stakeholder analysis. It also provides

a structure to systematize the information required for the analysis.

Ditiine e Evaluate the position
Steps rellevemt towards change
stakeholders
« Define the scope of the « Define the power base
planned change and the level of
resistance to change of
« |dentify the stakeho- each stakeholder
. ders affected by the
Activities change o Define the dependencies
of each stakeholder
Vision of the Attitude of the
Results relevant stakeholders
stakeholders towards chang

Define actions
for the different
stakeholders

« Identify the most appropriate
strategies

« Anticipate potential reac-
tions of the stakeholders

« Define the “‘communicator”
to implement the strategies

Action plan for
the management of
stakeholders

Implement
actions

« Develop a “road map” for
implementing activities for
the management of
stakeholders, including
timelines and responsibilities

Monitor the success of the
implementation

Install risk mitigation
strategies as required

Reduced resistance/
Increased support
towards change

Successful
management
of stakeholders

Figure 76é: Process of the stakeholder analysis. Source: A. T. Kearney (2007).

The analysis should be focused on the attitude of the stakeholders towards change and their base of po-
wer and influence within the organization. For this, it is necessary to know in depth the attitude of each
stakeholder towards other members. One of the critical factors for a good evaluation and analysis is the
good knowledge of the informal structures of an organization, because in many cases the power and in-
fluence on people are based on these structures, beyond their formal positions and roles. This means that
some relationships have more to do with the sympathy and antipathy among members, common personal
characteristics or goals and with simple preferences, play sometimes a role and they are difficult to de-
tect, but often very important (see Figure 77).

Other factors that influence power and relationships are the length of service at the company, the pro-
fessional profile and the shared experiences. Some of these factors directly influence the trust levels of

individuals towards others.
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The identification, assessment and analysis must be developed through activities especially planned for
this purpose, e.g. a new workshop or session.

It is very important to visualize the relationships of the stakeholders, because these are the limitations to
the performance and behaviour of the people. The following figure gives an example of how to present

these relationships and their nature.

Power level
Show the consequences
Create sense of urgency General

Successfully associate Manager
/ Program
Manager
Technical

/ Manager

Program
Program Manager
Director
Program
Executive
Organizational Functional /
Engineering Representative
Director
Relationships
Strong — se— |
Weak — /
Positive —> Executive
Director
Conflict <
Against change In favor of change

Figure 77: Stakeholders relationships. Source: A. T. Kearney (2007).

Actions of the drivers of innovation

The drivers of innovation are individuals or groups of individuals that facilitate the removal of barriers
to innovation and in doing so raise the level of motivation and increase the chances of a successful im-
plementation of the changes and hence, the innovation projects.

These drivers are committed to the innovation process at a very personal level and their role inspires
other members of their organization to assume changes in behaviour, improving in this way the innova-
tion culture.

The drivers of innovation usually have strong leadership skills and personal traits that turn them into
people that are very respected and listed to more due to their ability of persuasion, their argumentation,
and knowledge than just by the mere exercise of authority. In this way, they achieve results and assume

key roles such as:
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e Increase the general trust, also among stakeholders

*  Mediation between fears and prejudices about the innovation processes

e Establishment of communication bridges in structures blocked by conflicts or mistrust,
opening the way for building positive relationships

*  Moderate the discussion of new ideas and approaches

e Equilibrium, mediation and conciliation between pre-existing and new relationships

and structures.

The main challenge of the driver is to facilitate an open discussion about the barriers and the reluctance
of employees regarding the innovation processes.

The following figure differentiates the steps-activities and the work processes of the driver of innovation.

|dentification of |dentification of Investigation of Support the Removed
Steps drivers concerns the causal relationships innovation process barriers

¢ |dentify potential ¢ Communicate the « |dentify gaps between o Usedrivers to eliminate
drivers (employees with changes that will be made expectations and the current mistrust
outstanding to the current processes perception of the innovation
performance and processes « Convince stakeholders of
o dedication) « Investigate concerns and the value of the innovaton
Activities possible rejection with « Differentiate between the and the planned initiatives
¢ Show the impact of the regard to the planned lack of motivation and the lack
innovation and good actions of capabilities
practice examples
Results DlEsamEtilEn el List of concerns AEEREETTHE Removal of barriers

good practices causal relationships

Figure 78: Work process of the driver of innovation. Sources A. T. Kearney (2007).

Among the critical factors of a driver or a team of drivers are their willingness and their ability to support
the innovation process and reduce concerns. This requires that the driver or drivers have well developed
communication skills, an abstract reasoning ability and a temperament that generates sympathy but that
is at the same time firm. Obviously, a prerequisite is that the structure which has been determined for the
innovation process allows the integration of drivers. This depends more on the decisions, the conviction
and the commitment of the senior management. From there, the driver or teams of drivers of innovation
will achieve, step by step, the removal of behavioral barriers, then the unfavorable organizational barriers

and finally, the misallocation of resources.
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