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Institutional Presentation
iN4iN

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 management, 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, deliYHU LPPHGLDWH LPSOHPHQWDWLRQ VROXWLRQV LQ WKH ÀHOG RI LQQRYDWLRQ PDQDJHPHQW DQG UHODWHG DUHDV
In4in 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

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 mediumsized 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 successful 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
PDLQ JRDO LV WR WUDQVPLW WKLV NQRZOHGJH WR LQVWLWXWLRQV DQG ÀUPV IURP DOO RYHU WKH ZRUOG WKDW DUH ORRNLQJ
forward to implementing successful strategies in the promotion of SMEs.

Conoscope GmbH

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 respecWLYH ÀHOGV DQG KDYH FRPPRQ URRWV DV WKH\ ZHUH DOO VSLQRIIV IURP WKH /HLS]LJ 8QLYHUVLW\ &2126&23(
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 innovation 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
WKDW ZLWKLQ WKHLU H[SHULHQFHV LQ WKH GLIIHUHQW ÀHOGV RI HFRQRPLF DFWLYLW\ WKH\ KDYH UHSHDWHGO\ ZLWQHVVHG
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
EHFDXVH RI PLVWDNHV RU GHÀFLHQFLHV LQ WKH PDQDJHPHQW RI WKHLU IURQW HDUO\ SKDVHV DQG WKHVH IDLOLQJV
are often explained on one hand by the lack of analysis and poor planning, and on the other hand, by the
LQVXIÀFLHQW XVH RI PDQDJHPHQW WRROV WKDW FDQ EULGJH NQRZOHGJH VWUDWHJ\ DQG SUDFWLFHV
7KH WZR VHFWLRQV RI WKLV ERRN SXUVXH WZR PDLQ REMHFWLYHV ÀUVW WR GHOLYHU WKH UHDGHU WKH FRQFHSWXDO EDsis 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
ZLWKRXW GHÀQLQJ SULRULWLHV JHQHUDOO\ OHDGV WR UHDOL]LQJ SRLQWOHVV HIIRUWV DQG LQFXUULQJ FRVWV ZKLFK FRXOG
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 way, 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.
%RWK WKH FRQFHSWXDO DSSURDFK LQ WKH ÀUVW VHFWLRQ RI WKH ERRN DQG WKH VHW RI WRROV SUHVHQWHG LQ WKH VHFRQG
section, arise from the practices of German companies and their successful innovation approaches.
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After completing his PhD at the University of Jena and a Master in Small and Medium-sized Enterprises
Development at the Leipzig University, Germany in the year 2000, Utz Dornberger became Director of
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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
WKDW RI LGHD GHYHORSPHQW ZKLFK KH GHÀQHV DV ÅLQQRYDWLRQµ 8QOLNH WKLV GHÀQLWLRQ FXUUHQWO\ WKH WHUP
ÅLQQRYDWLRQµ LV XVHG WR SRLQW RXW D QHZ RU PRGLÀHG SURGXFW 7DNLQJ WKLV LQWR FRQVLGHUDWLRQ GLIIHUHQW
FRQFHSWLRQV DQG SRLQWV RI YLHZ OHG WR REWDLQ GLIIHUHQW GHÀQLWLRQV RI ÅLQQRYDWLRQµ LQ OLWHUDWXUH +DXVFKLOGW
  $OWKRXJK WKHUH LV D FRQVHQVXV WR DFFHSW WKH QRYHOW\ DV D FHQWUDO FULWHULD IRU WKH GHÀQLWLRQ RI WKH
innovation, among the main authors exist fundamental differences in the use of the term innovation referring 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.
,Q OLWHUDWXUH LQQRYDWLRQV DUH RIWHQ GHÀQHG DV D VHTXHQFH RI DFWLYLWLHV DQG GHFLVLRQV UHODWHG WR D WHPSRUDU\
DQG HFRQRPLF ZD\ ,Q WKH FRQFHSWLRQ RI LQQRYDWLRQ DV D SURFHVV LW ZRXOG EH QHFHVVDU\ DV D ÀUVW VWHS WR
recognize that „invention” and the economical use of it are different. Roberts (1987) leads this conceptiRQ WR D VLPSOH IRUPXOD ÅLQQRYDWLRQ

LQYHQWLRQ  H[SORLWDWLRQµ $FFRUGLQJ WR WKLV GHÀQLWLRQ LQQRYDWLRQ

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:
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LQ SURGXFWV DQG VHUYLFHV DV SURGXFW·V LQQRYDWLRQV RU



LQ LQWHUQDO PDQDJHPHQW SURFHVVHV DQG PDUNHW LQWHUDFWLRQ DV SURFHVV LQQRYDWLRQV
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Figure 1 illustrates in more detail this general description of the dimensions of innovation.

)LJXUH   'LPHQVLRQV RI LQQRYDWLRQ 6RXUFH 0RGLĆHG IURP %XOOLQJHU  

1HZ WHFKQRORJLFDO GHYHORSPHQWV KDYH D GHFLVLYH LQÁXHQFH RYHU QHZ SURGXFW DQG VHUYLFH FRQFHSW GHYHORSPHQW 'LPHQVLRQ  DQG VLPXOWDQHRXVO\ GHÀQH WKH VWDUWLQJ SRLQW IRU WKH GHYHORSPHQW RI QHZ LQWHUIDFHV ZLWK FOLHQWV 'LPHQVLRQ   DV ZHOO DV GHÀQH D QHZ V\VWHP RI SURGXFWV DQG VHUYLFHV GHOLYHU\ WR
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
D FRPSDQ\ 7KH VWDUWLQJ SRLQW LV WKH LGHQWLÀFDWLRQ RI RSSRUWXQLWLHV IRU WKH HQWHUSULVH 7KLV ZLOO DOORZ WR
search for novelties in the idea generation phase. In this stage new proposals and approaches will be evaluated 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
LQQRYDWLYH LGHD PDLQO\ GHÀQHV SDUDPHWHUV VXFK DV FKDUDFWHULVWLFV FRVWV DQG WLPH UHTXLUHPHQWV IRU WKH
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
ÀQDQFLDO FDSLWDO KXPDQ FDSLWDO WLPH DPRQJ RWKHUV LQ SURMHFWV WKDW SURPLVH WR EH VXFFHVVIXO )LQDOO\
in the commercialization phase, innovation should be directed to the needs of customers and promptly
implemented in the market (time-to-market).

)LJXUH  7KH LQQRYDWLRQ SURFHVV LQVLGH FRPSDQLHV 6RXUFH $GDSWHG IURP &KHVEURXJK  

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
+DXVFKLOGW  GHQRWHV LQQRYDWLRQ PDQDJHPHQW DV ÅWKH RSHUDWLYH FRQÀJXUDWLRQ RI WKH SURFHVVHV RI
innovation“. The tasks of innovation management border closely with those of general management.
'HFLVLRQV RQ WKH LPSOHPHQWDWLRQ RI LQQRYDWLRQV VKRZ VSHFLÀF FKDUDFWHULVWLFV ZKLFK GLIIHU IURP URXWLQH
tasks in the administration:


&RPSOH[LW\ PXOWLVWHS



2ULHQWDWLRQ WRZDUGV IXWXUH



8QFHUWDLQW\ DQG ULVN



&UHDWLYLW\LPSRVLWLRQ

These characteristics clarify the substantial differences in innovation management and the general management of routine processes within a company. The task of the innovation management is “a processoriented work” and not an isolated work, being responsible for a unifying task (and integral), because in
WKH ÀHOG RI LQQRYDWLRQ SURFHVVHV GLIIHUHQW GHSDUWPHQWV DUH LQYROYHG 7KLV ´LQWHUGLVFLSOLQDU\µ ZRUN LV RQH
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
DOORZ UHGXFLQJ WKLV IDLOXUH UDWH DQG WKXV LQFUHDVLQJ WKH HIÀFLHQF\ RI WKH LQQRYDWLRQ SURFHVV JXDUDQWHeing 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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)LJXUH  .H\ LVVXHV IRU PLQLPL]LQJ ULVN LQ LQQRYDWLRQ SURFHVVHV 6RXUFH 2ZQ HODERUDWLRQ

Time-to-Market Management
7KH IDVW GHYHORSPHQW LQ VFLHQWLÀF UHVHDUFK DQG WHFKQRORJLFDO GHYHORSPHQW DQG WKH FKDQJHV LQ FRQVXPHUV· EHKDYLRXU HVSHFLDOO\ LQ WKH ÀHOG RI FRQVXPHU JRRGV HQFRXUDJH WKH SURJUHVVLYH VKRUWHQLQJ RI WKH
products’ life cycle (see Table 1).

Construction

Automotive

Machinery

Electronics

IT

Chemical

90s

9,3

7,3

7,1

6,3

5,3

5,5

70s

13,0

10,9

12,0

11,6

11,1

9,8

7DEOH  $YHUDJH OHQJWK LQ \HDUV RI WKH SURGXFW OLIH F\FOH LQ GLIIHUHQW LQGXVWULDO VHFWRUV FRPSDULQJ WKH èV WR WKH èV RI WKH WK FHQWXU\ 6RXUFH
'HYHORS EDVHG RQ GLIIHUHQW VRXUFHV

Simultaneously, one can observe the lengthening of the time required for the development of new products. 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 development 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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)LJXUH  ,QWHJUDWHG SURGXFW OLIH F\FOH 6RXUFH 0RGLĆHG IURP %XOOLQJHU  

7KH LQWHJUDWHG OLIH F\FOH RI WKH SURGXFW LQFOXGHV ERWK WKH REVHUYDWLRQ RI WKH VFLHQWLÀFWHFKQRORJLFDO SUH
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 companies require management tools that enable them to assess which impulses produce technological progress
and market innovation. It is therefore necessary to generate innovation plans through the synchronization
RI WKH WHFKQRORJLFDO SRWHQWLDO DQG WKH PDUNHW GHPDQG 7KLV DOORZV GHÀQLQJ WKH WLPLQJ RI LQQRYDWLRQ LQ
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-ToMarket (price when launching a new product to the market). Many projects fail because of underestimating costs. For this reason, it is essential to pay close attention to the management of the Price-To-Market

Managing the Fuzzy Front-End of Innovation

22

since the beginning of the innovation process. Doing so, the innovation project is in line with the target
PDUNHW VLQFH LWV LQFHSWLRQ DQG KHQFH WKH SURÀWDELOLW\ RI WKH SURGXFW RU VHUYLFH KROGV D FRPSHWLWLYH
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 competitive 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 actions. This implies the need for a paradigm shift in the management of innovation projects, which traditiRQDOO\ KDYH SRVHG WKH TXHVWLRQ +RZ PXFK ZLOO WKH QHZ SURGXFW FRVW DQG KRZ FDQ WKH SURÀWDELOLW\ RI WKH
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
SURÀWDELOLW\ RI WKH FRPSDQ\" 7KHUHIRUH WKH FRVW IDFWRU WDUJHW FRVWLQJ LV FUXFLDO ZKHQ GHÀQLQJ WKH QHZ
SURGXFW RU VHUYLFH PRGHO VHH ÀJXUH  

)LJXUH   7KH 0HDQLQJ RI WKH FRVW IDFWRU LQ WKH GHĆQLWLRQ RI D SURGXFW PRGHO LQ WKH FRQWH[W RI 7LPH7R0DUNHW 0DQDJHPHQW 6RXUFH 2ZQ HODER
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 innovation 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 reductions 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 temSRUDULO\ HQMR\ D ´PRQRSROLVWLF SRVLWLRQµ DQG FDWFK WKH SURÀWV RI WKH HDUO\ VWDJHV LQ WKH SURGXFW OLIH F\FOH
The adaptation of a new product or service to the customer’s demands is undoubtedly a major aim of inQRYDWLRQ PDQDJHPHQW +RZHYHU LW PXVW EH UHFDOOHG WKDW WKH FXVWRPHU·V FDSDFLW\ WR SUHGLFW KLVKHU WDVWHV
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.
6XJJHVWLRQV WR UDGLFDO LQQRYDWLRQV ZKLFK FDQ EH GLVWLQJXLVKHG IRU EHLQJ IXQFWLRQV RU FRQÀJXUDWLRQV
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 automobile”.
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
RI WKH SURGXFWV OLIH F\FOH XQH[SHFWHG HQWULHV WR QHZ PDUNHWV DQG UDGLFDO GHÀQLWLRQV RI WKH OLPLWV RI WKHLU
business core (D’Aveni, 1995). Quality and price are basic conditions required to be competitive (Forcadell 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, ídem). 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 gloEDO EXVLQHVV VWUDWHJ\ RI WKH FRPSDQ\ 7KXV WKLV FKDSWHU ZLOO DSSURDFK LQ ÀUVW SODFH DQG RQ D VXFFLQFW
ZD\ WKH GHÀQLWLRQ RI VWUDWHJ\ LQ WKH VHFRQG SODFH WKH EXVLQHVV VWUDWHJ\ ODWHU RQ KRZ WKH LQQRYDWLRQ
VWUDWHJ\ FDQ EH LQWHJUDWHG LQWR WKH EXVLQHVV VWUDWHJ\ ÀQDOO\ WKH HOHPHQWV FRQIRUPLQJ DQ LQQRYDWLRQ
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.
$FFRUGLQJ WR 3RUWHU   D VWUDWHJ\ IRFXVHG HVVHQWLDOO\ LQ WKH RSHUDWLRQDO HIÀFLHQF\ ZDV VXFFHVVIXO LQ
the early 70´s and 80´s. Japanese companies were able to penetrate and lead markets with pioneer practices 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,
XOWLPDWHO\ OHDGLQJ SURÀWV WR GHFOLQH *DODYDQ 0XUUD] \ 0DUNLGHV   5REHUW %XUJHOPDQ 
IURP 6WDQIRUG 8QLYHUVLW\ GHÀQHV VWUDWHJ\ DV D ZD\ WR JDLQ DQG PDLQWDLQ FRQWURO RYHU RQH·V RZQ GHVWLQ\
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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)URP WKH GHÀQLWLRQV SUHVHQWHG LW FDQ EH FRQFOXGHG WKDW D EXVLQHVV VWUDWHJ\ EDVHG RQ V\VWHPDWLF DQG FRQtinuous 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 inherent to innovations, the innovation effort deployed by companies must be focused and planned in a consistent 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
FRPSDQ\·V DLP LV UHÁHFWHG LQ LWV YLVLRQ JRDOV DQG REMHFWLYHV ZKHUHDV LWV DFWLRQV DUH IXOÀOOHG LQ LWV PLVVLRQ VWUDWHJLHV DQG WDFWLFV VHH )LJXUH   7KH ÀUVW JURXS LV UHODWHG WR D VWDWH WKDW WKH FRPSDQ\ ZDQWV WR
achieve in the future. The second group represents courses of action to be taken in order to achieve the
proposed end.
7KH YLVLRQ LV ZKDW WKH FRPSDQ\ ZDQWV WR ÅEHFRPH RU UHDFKµ LQ D JLYHQ WLPH 7KH JRDOV GHÀQH DQG VKDSH
what the company understands as the established vision. These have to be demanding enough yet realistic. 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 potential, 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 obtained. 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.
7KH PLVVLRQ LV E\ FRQWUDVW ZKDW WKH FRPSDQ\ PXVW ÅGRµ WKH SXUSRVH RI LWV H[LVWHQFH DQG WKH MXVWLÀcation 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 established 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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)LJXUH  %XVLQHVV SODQQLQJ PRGHO 6RXUFH $GDSWHG IURP ì%XVLQHVV 5XOH 0RWLYDWLRQ 0RGHOë 7KH %XVLQHVV 5XOHV *URXS  

$FFRUGLQJ WR WKH PRGHO SUHVHQWHG RQ ÀJXUH  WKH VWUHQJWKV ZHDNQHVVHV RSSRUWXQLWLHV DQG WKUHDWV HYDOXDWLRQ DOORZV WR GHOLPLW ULVNV DQG UHZDUGV ZKLFK DULVH IURP WKH LQÁXHQFH RI H[WHUQDO DQG LQWHUQDO IDFWRUV
both in the purposes (vision, goals and objectives) and in the actions (mission, strategies and tactics). If
WKH\ DUH QRW LGHQWLÀHG DQDO\VHG DQG HYDOXDWHG LQ D FRQVLVWHQW ZD\ WKHVH IDFWRUV ZLOO QRW KDYH DQ LPSDFW
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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.

)LJXUH  ([DPSOH RI YLVLRQ PLVVLRQ DQG VWUDWHJLF D[HV RI WKH EXVLQHVV 6RXUFH $XWKRUvV 2ZQ HODERUDWLRQ EDVHG RQ 3 * ZHEVLWH DQG 0F'RQDOG  

Once the model of Business Strategic Management has been presented, it is possible to identify the starting 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).
)LJXUH  FODULÀHV WKLV FRQFHSW
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)LJXUH  ,QQRYDWLRQ HIIRUW LQ %XVLQHVV 6WUDWHJ\ 6RXUFH 2ZQ HODERUDWLRQ

,I D VWDWH ZRXOG EH GHÀQHG DV D SLFWXUH RI WKH FRPSDQ\ UHVXOWV LQ D JLYHQ PRPHQW RI LWV H[LVWHQFH LW
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
PDNLQJ FKDQJHV WKDW ZLOO SURGXFH D VLJQLÀFDQW GLIIHUHQFH
,QGHHG WKH GLIIHUHQFH EHWZHHQ WKH WDUJHWHG VWDWH DQG WKH SURMHFWHG VWDWH HVWDEOLVKHV WKH JDS WR EH ÀOOHG E\
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 hypercompetition 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.
7KH LQQRYDWLRQ HIIRUW RI WKH FRPSDQ\ ZLOO EH GHSOR\HG LQ WZR ELJ VWDJHV 7KH ÀUVW RQH LV WKH VWUDWHJLF
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 sector 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
RI WKH SURGXFWV WKH W\SLFDO WUDMHFWRULHV RI VDOHV DQG SURÀWV DUH DOVR UHÁHFWHG VHH )LJXUH  
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)LJXUH  3URGXFW /LIH &\FOH 0RGHO 6RXUFH /HQN \ =HOHZVNL  

6WDUWLQJ IURP WKH ÀQGLQJ RI D QHZ VROXWLRQ WR D SUREOHP DQ LQYHQWLRQ  WKH SURGXFW ZLOO EH GHYHORSHG XQtil 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
ÀQDQFLDO UHVRXUFHV $ SRVLWLYH WUDQVIRUPDWLRQ ZLOO RFFXU RQ WKH UHWXUQ RI LQYHVWPHQW RQO\ LQ WKH VRFDOOHG
JURZWK DQG PDWXULW\ SKDVHV ,Q WKH ODVW SKDVH WKH GHFOLQLQJ SKDVH VDOHV DQG SURÀWV ZLOO GHFUHDVH
3URGXFWV DUH JHQHUDOO\ QRW VROG LQ WKHLU RULJLQDO VKDSH LQGHÀQLWHO\ 3ODQQLQJ SURGXFWV RU VHUYLFHV ZLWKRXW FRQVLGHULQJ WKHLU ÀQLWH QDWXUH LQ WKH PDUNHW LV OLNHO\ WR EHFRPH TXLFNO\ DQ REVROHWH SODQQLQJ 7KH
absence of a previously developed business strategy would avoid the recognition of this problem. If the
FRPSDQ\ OLPLWV WR ´H[SHFWµ LQFUHPHQWDO UHYHQXHV DQG SURÀW JURZWK LQ WKH IXWXUH LW ZLOO VRRQ ÀQG D GLYHUJHQFH EHWZHHQ WKH H[SHFWHG QXPEHUV DQG WKH DFWXDO DFKLHYHG ÀJXUHV )LJXUH  
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)LJXUH  7KH SUREOHP RI 6WUDWHJLF *DS 6RXUFH /HQN \ =HOHZVNL  

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 development 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
GLIÀFXOW\ WKDW FRPSDQLHV KDYH WR FKDQJH DQ DOUHDG\ HVWDEOLVKHG WHFKQRORJ\ WR D PRUH HIÀFLHQW RQH VHH
)LJXUH   6KRZLQJ D W\SLFDO 6 VKDSH WHFKQRORJLHV KDYH ÀUVW D JURZLQJ VXFFHVV ZKLFK WKHQ GHFUHDVHV
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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)LJXUH  0F.LQVH\vV 7HFKQRORJ\ OLIH F\FOH 6RXUFH 7DNHQ IURP 3HULOOLHX[  S 

7KH FODVVLÀFDWLRQ RI D WHFKQRORJ\ DFFRUGLQJ WR LWV SRVLWLRQ LQ WKH OLIH F\FOH SURSRVHG E\ $UWKXU ' /LWWOH
can help not only to recognize internal technological problems, but also to identify external technologies
DV ZHOO DV WKH KLJK DQG ORZ DWWUDFWLYHQHVV RI D WHFKQRORJ\ ,Q WKLV FODVVLÀFDWLRQ LW·V SRVVLEOH WR GLIIHUHQtiate the following stages:


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



Setting pace technologies
he first effects of its usage in the potential market and the competitive dynamic can
be already recognized.



Key Technologies
They influence significantly the current competitiveness.



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 position 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 diOHPPDV DQG WKH SUHURJDWLYHV RI WKRVH LQ SRZHU LQ WKH FRPSDQ\ 7KH %XVLQHVV 5XOHV *URXS LGHP  7KH
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 enviURQPHQW ZKLFK LV FRQVWLWXWHG E\ ÀYH IRUFHV )LJXUH  LPPHGLDWHO\ LQÁXHQFLQJ WKH SHUIRUPDQFH RI WKH
company and, thus, the strategy’s design. Michael Porter proposed a very practical model for analyzing
the competitive environment.

)LJXUH  0LFKDHO 3RUWHUèV ĆYH FRPSHWLWLYH IRUFHV 6RXUFH 3RUWHU   S

Managing the Fuzzy Front-End of Innovation

34

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

Wide target Market

Costs leadership

Differentiation

Narrow target Market

Focus on costs

scope

Competitive

Competitive Advantage

Focused
differentiation

7DEOH  %XVLQHVV VWUDWHJLHV 6RXUFH 3RUWHU  

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
HQVXUHV WKH VXUYLYDO FDSDFLW\ RI WKH FRPSDQ\ 7KH FRVWOHDGHU FDQ EH LGHQWLÀHG LQ WKH PDUNHW EHFDXVH RI
its low prices, whereas a company with a differentiation strategy highlights the superior performance of
its products.
6LPLODUO\ WKH GHFLVLRQ RI WKH FRPSDQ\ V VWUDWHJLF PDQDJHPHQW LV VWURQJO\ LQÁXHQFHG E\ WKH GHÀQLWLRQ RI
what is relevant in the market. In this way, the entire market can be reached or a niche strategy can be
LQWHQWLRQDOO\ FKRVHQ ,Q WKH ODWWHU WKH FRPSDQ\ PXVW IRFXV RQ WKH VSHFLÀF UHTXLUHPHQWV DFFRUGLQJ WR LWV
market segment. This course leads thus either to a cost leadership or to a differentiation strategy.
7KH EDVLF GHÀQLWLRQ RI VXFK VWUDWHJ\ KDV D KLJKO\ VLJQLÀFDQW HIIHFW LQ WKH LQQRYDWLRQ PDQDJHPHQW ,Q WKH
context of a cost-leadership strategy, the innovation on the company’s processes acquires a great importance. 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 specifying 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 necessary measures are taken in a timely manner. The need of these measures will become evident by:


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 added (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
LQWHJUDWHG FLUFXLWV +RZHYHU WKH LQGXVWU\ LV GHÀQHG E\ D JHQHULF SUREOHP RI WKH FOLHQW IRU ZKLFK WKHUH LV
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).

)LJXUH   $GGLWLRQ RI SURGXFW DQG OLIH F\FOH RI WKH SURGXFW JHQHUDWLRQ 6RXUFH /HQN DQG =HOHZVNL  

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 procesVLQJ V\VWHPV XVHG LQ WKH RIÀFH
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)LJXUH  7\SLFDO LQGXVWU\ OLIH F\FOH IRU FRPSXWHU EDVHG LQIRUPDWLRQ SURFHVVLQJ V\VWHPV XVHG LQ WKH RIĆFH 6RXUFH /HQN \ =HOHZVNL  

Recognizing maturity and decline
There are recognizable indicators that help predict turning points in the sales of an industry. A particularly important point is the transition from the maturity phase to the decline phase of the industry. This
WUDQVLWLRQ LV DFFRPSDQLHG E\ D VHULHV RI HDVLO\ LGHQWLÀDEOH LQGLFDWRUV )LJXUH  


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.

)LJXUH  'HFUHDVH LQ VHFWRUèV JURZWK 6RXUFH /HQN \ =HOHZVNL  

Innovation strategy design
The design of the innovation strategy of the company will be given, on one hand, by the innovation approach, 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 innovation 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
0HWDSKRULFDOO\ WKH FRPSDQ\ PXVW ÀUVW GHFLGH ZKHUH WR SOD\ DQG WKHQ GHÀQH KRZ WR ZLQ 0F'RQDOG
  7KH GHFLVLRQ RI ZKHUH WR SOD\ ZLOO GHÀQH WKH IRFXV RI LQQRYDWLRQ WKDW ZLOO FRQVLVW RI WKH IROORZLQJ
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).

)LJXUH  ,QQRYDWLRQ DSSURDFK 6RXUFH 2ZQ HODERUDWLRQ

Scope of Innovation
7KH FRPSDQ\ PXVW GHÀQH ZKHWKHU WKH RSSRUWXQLW\ IRU LQQRYDWLRQ DQG JURZWK LV


:LWKLQ WKH FRUH EXVLQHVV



2XWVLGH EXW QRW WRR IDU IURP LWV FRUH EXVLQHVV



$ FRPSOHWHO\ QHZ EXVLQHVV IRU WKH FRPSDQ\

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
KDV VHW 7KHUH DUH HYHQ FRPSDQLHV WKDW RSW IRU GLYHUVLÀFDWLRQ PHDQLQJ WKDW WKHLU VFRSH LV VHW LQ DQG RXW
from their core competency areas, which obviously requires a strategy which shows greater challenges.
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*OREDO OHDGLQJ FRPSDQLHV UHIRUPXODWH WKHLU DUHDV RI DFWLRQ DQG LQQRYDWLRQ ÀHOGV EDVHG RQ JOREDO WUHQGV
in technology and consumption needs of the population (Ebert, Chandra and Liedtke, 2008). This is because 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
%OLVFKRN   7KHVH GULQNV QRW RQO\ IXOÀO WKHLU WUDGLWLRQDO IXQFWLRQ RI TXHQFKLQJ WKLUVW EXW DOVR LQFOXde 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
WHFKQRORJLHV ÀQGLQJ QHZ ZD\V WR XQGHUVWDQG FXVWRPHUV EHWWHU HWF 0F 'RQRXJK =DQFN DQG %HUGURZ
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
QHHGV $ERX=HLG DQG &KHQJ  7URWW   0DUNHWLQJ LQQRYDWLRQ LV WKH LPSOHPHQWDWLRQ RI D QHZ
trading method related to product, promotion, positioning and price (OECD, 2005). The focus of process
LQQRYDWLRQV LV WR LPSURYH HIÀFLHQF\ RU UHGXFH FRVWV LQ SURGXFWLRQ DGPLQLVWUDWLYH DQG ORJLVWLFDO SURcesses (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,
LI D FRPSDQ\ KDQGOHV ERWK GHPDQGGULYHQ LQQRYDWLRQ SURGXFW LQQRYDWLRQ PDUNHWLQJ DQG  RU PDUNHW
DQG LQQRYDWLRQV JHDUHG WRZDUGV HIÀFLHQF\ DQG FRVW UHGXFWLRQ RUJDQL]DWLRQDO DQG SURFHVV LQQRYDWLRQV 
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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
WKH GHJUHH RI SURDFWLYLW\ DQG UHDFWLYLW\ RI WKH FRPSDQ\ 7KH RUGHU RI PDUNHW HQWU\ LV FODVVLÀHG DV ´ÀUVW
mover” “early follower” and “late entrant”.
7KH WHUP WLPHWRPDUNHW LV GLUHFWO\ UHODWHG WR WKH SURÀWDELOLW\ RI LQQRYDWLRQ *LYHQ WKH QDWXUH RI WKH PDUket (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
FDQQRW TXLFNO\ JHW WR PDUNHW ZLWK WKHLU RZQ LQQRYDWLRQV YDOXDEOH WLPH LV ORVW DQG WKH SURÀWDELOLW\ RI WKH
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 perIRUPDQFH DQG HIÀFLHQF\  D PHDVXUH WKDW LV RIWHQ WDNHQ E\ ODUJH FRPSDQLHV
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
WLPH PXVW EH SODQQHG DQG VHW LQ RQH RI WKH HDUO\ VWDJHV $OWKRXJK PDUNHW IRUFHV PD\ LQÁXHQFH WKH GXUDWLRQ RI WKH GLIIHUHQW SKDVHV RI WKH SURMHFW D FRPSDQ\ FDQ H[HUW PRUH FRQWURO E\ UHGHÀQLQJ WKH OHQJWK RI
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
LQ RUGHU WR H[WHQG WKH VWDJHV RI JURZWK DQG PDWXULW\ DQG WKXV JHWWLQJ PRUH EHQHÀWV IURP WKH LQQRYDWLRQ
Because of this, the launch strategy gains importance for the commercial success of the innovation.
$FFRUGLQJ WR 0F 'RQRXJK HW DO   WKH ÀUVW PRYHUV FRPLQJ LQWR WKH PDUNHW ZLWK QHZ SURGXFWV
vie for having next generation products and are the ones who usually make drastic movements in their
SURGXFWPDUNHW SRVLWLRQ 7KHUHIRUH D ´ÀUVW HQWUDQWµ VWUDWHJ\ IRFXVHV PDLQO\ RQ SURGXFW LQQRYDWLRQV 7KH
´HDUO\ IROORZHUVµ PRQLWRU WKH DFWLRQV RI WKH ´ÀUVW PRYHUVµ LQ RUGHU WR DGRSW DQG  RU DGDSW WKH QHZ LQWURduced 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.
%ULHÁ\ LW LV SRVVLEOH WR GLIIHUHQWLDWH EHWZHHQ WZR EDVLF VWUDWHJLHV IRU ODXQFKLQJ 7LPLQJ 6WUDWHJLHV  WKH
´ÀUVW PRYHUVµ DQG WKH ´IROORZHUVµ
7KH ÀUVW PRYHUV DUH WKRVH FRPSDQLHV ZKLFK DUH WKH ÀUVW WR RIIHU DQ LQQRYDWLRQ WR WKH PDUNHW ,Q WKLV UHVSHFW WKH SLRQHHU VWUDWHJ\ LV XVHG DV D V\QRQ\P IRU ÀUVW PRYHU VWUDWHJ\ 7KH\ KDYH JUHDW FDSDFLW\ DQG
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 product launch to achieve as much sales as possible at the highest prices that the market is willing to pay. In
WKLV ZD\ LW LV SRVVLEOH WR H[SORLW D WHPSRUDU\ PRQRSRO\ SRVLWLRQ RSWLPL]DWLRQ RI 7LPH7R3URÀW 
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
WKH ÀUVW PRYHU ,I WKLV LV WKH ÀUVW FDVH WKH FRS\FDW VWUDWHJ\ FDQ EH FRQVLGHUHG WR PHHW RU SRVVLEO\ H[FHHG
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
D IHZ PRQWKV RU HYHQ ZHHNV PD\ EH FULWLFDO WR EH OLVWHG DV WKH ÀUVW LQ WKH PDUNHW ,Q WKLV FRQVWHOODWLRQ
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
D PDWXUHG PDUNHW ZLWK H[LVWLQJ VWDQGDUGV KRZHYHU WKH\ PXVW DFKLHYH KLJK SURGXFWLYLW\ DQG HIÀFLHQF\ LQ
their processes in order to reduce prices to levels that will allow achieving the necessary sales volumes
and thus, reach their goals.
7DEOH  VKRZV WKH DGYDQWDJHV DQG GLVDGYDQWDJHV RI WKH ´ÀUVW PRYHUVµ DQG IROORZHUV LQ JHQHUDO )LQDOO\
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

ï 3LRQHHU SURĆWV

ï /RZHU 5 ' FRVWV

ï $W ODXQFK WKHUH LV QR LQIOXHQFH RI FRPSHWLWLRQ

ï /HDUQLQJ IURP WKH H[SHULHQFH RI WKH ILUVW

ï 5HSXWDWLRQ DQG ,PDJH

HQWUDQW êILUVW PRYHUê

ï ([SHULHQFH

ï /RZHU XQFHUWDLQW\ DERXW WKH GHPDQG DQG

ï *UHDWHU PDUJLQV IRU SULFLQJ

Advantages

Followers

buyer's needs

ï 7KH DGYDQWDJH WKDW JLYHV WKH H[SHULHQFH FXUYH

ï 5HGXFHG ULVN RI WHFKQLFDO HUURUV LQ WKH SURGXFW

can be transformed into a cost advantage
ï 'HĆQLWLRQ RI VWDQGDUGV
ï 3RWHQWLDO IRU UDGLFDO RU GLVUXSWLYH LQQRYDWLRQV
ï &KDQJLQJ FRQVXPSWLRQ SDWWHUQV
ï (DUO\ FRQVWUXFWLRQ RI PDUNHW NQRZKRZ
ï 'HWHUPLQDWLRQ RI GLVWULEXWLRQ FKDQQHOV
ï 3ODFHPHQW RI EDUULHUV

UHJLVWUDWLRQ IHHV

patents)

ï /RQJHU GHYHORSPHQW WLPH DQG KLJKHU FRVWV
ï &RVWV RI PDUNHW DFFHVV HJ UHJXODWLRQV
ï 8QFHUWDLQW\ ULVN RI ORVV RI LQYHVWPHQW
ï (UURUV LQ WKH QHZ SURGXFW

Disadvantages

ï *HWWLQJ WR WKH HTXLOLEULXP SULFH  YDOXH RI WKH
product for the customer
ï &KDQJHV LQ WKH EX\HU V QHHGV
ï 8QFHUWDLQW\ DERXW WKH QH[W VWHSV RI WKH PDUNHW
ï +LJK FRVWV RI PDUNHW DFFHVV
ï 5LVN RI WHFKQRORJLFDO OHDSV
ï (IIRUWV WR FRQYLQFH SRWHQWLDO FXVWRPHUV FDQ EH
very high
ï 'DQJHU RI LPLWDWRUV DUH DEOH WR FRPH RXW WR
market soon

ï ([LVWHQFH RI HQWU\ EDUULHUV DQG ULVN RI QRW
overcoming them
ï 7KH ILUVW HQWUDQW êILUVW PRYHUë KDV HVWDEOLVKHG
itself as market and technology leader
ï /RZHU LPDJH EHQHILW LQ WKH ORQJWHUP
ï 1HHG WR DGDSW WR WKH VWDQGDUGV VHW
ï 1RYHOW\ LV QR ORQJHU D FRPSHWLWLYH DGYDQWDJH RU
marketing
ï (YHQWXDOO\ LW LV QHFHVVDU\ WR DOLJQ WKH VWUDWHJ\
with that of the pioneer
ï 7KH QHHG IRU UDSLG UHDFWLRQ FDSDELOLW\ DQG
H[FHOOHQW FRRUGLQDWLRQ
ï ,W LV OLNHO\ WKDW RWKHU FRPSHWLWRUV DUH DERXW WR
enter the market

ï 3DWHQW FDQ EH D FDXVH IRU WKH FRPSHWLWRU WR
have access to technology

7DEOH  $GYDQWDJHV DQG GLVDGYDQWDJHV RI WKH PDUNHW HQWU\ RUGHU 6RXUFH $GDSWHG IURP 6FKHZH  
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Degree of Novelty
,QQRYDWLRQV DUH FODVVLÀHG DFFRUGLQJ WR WKHLU QRYHOW\ GHJUHH LQ LQFUHPHQWDO GLVUXSWLYH DQG UDGLFDO LQQRYDWLRQV
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 company. 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
ULVN\ DQG LQYROYH WKH UHFRQÀJXUDWLRQ RI WKH FRPSDQ\ LQ WHUPV RI NQRZOHGJH DQG UHVRXUFHV LQYHVWPHQW DQG LQ
terms of the usual practices of the organization.
On the other hand, disruptive innovations are not great technological breakthroughs such as radical innovations, but they create a break in the market by supplying marginal segments not considered by radical innovations. 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 expectations. 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 customers 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
KDYH WR DGDSW WKHLU ZD\ RI ZRUNLQJ WR SURGXFWV WKDW GR QRW PHHW WKHLU QHHGV RU FXVWRPHUV ZKR GRQ W ÀQG ZKDW
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).
&RPSDQLHV OHDGLQJ LQ LQQRYDWLRQ WU\ WR ÀQG D EDODQFH EHWZHHQ WKH GLIIHUHQW GHJUHHV RI QRYHOW\ RI WKHLU LQQRvations. As seen in Figure 7, P & G in its third strategy focuses on reaching low-income consumers. This strategy opens the way for disruptive solutions that provide more basic products that meet the needs of marginal
PDUNHW VHJPHQWV $Q H[DPSOH LV 385 D ORZFRVW ZDWHU SXULÀFDWLRQ SURGXFW IRU GRPHVWLF XVH WKDW UHDFKHV
very low-income markets. His second strategy is the drive to achieve more radical innovations, since the apSURDFK LV WR GHYHORS QHZ SURGXFWV DQG K\EULGV WKDW IROORZ JOREDO WUHQGV ,Q WKH ÀUVW VWUDWHJ\ 3

* DLPV WR

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, organizaWLRQDO VWUXFWXUH IRU LQQRYDWLRQ NQRZOHGJH SODWIRUP ÀQDQFLDO DQG WLPH UHVRXUFHV IRUHLJQ DLG DQG LQIUDstructure. Each of them is a strategic axis that must be aligned with the rest (see Figure 17).

)LJXUH  $OLJQPHQW DQG FRPSOHPHQWDULO\ EHWZHHQ VWUDWHJLF LQQRYDWLRQ D[HV 6RXUFH 2ZQ HODERUDWLRQ

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
WKH JRDOV LQ HDFK RI LWV VWUDWHJLF D[HV PXVW VXSSRUW WKH LQQRYDWLYH DSSURDFK WKDW ZDV GHÀQHG DQG GHULYHG
from the business strategy (see Figure 18 and see also Figure 8). The strategic innovation plan should
FOHDUO\ GHVFULEH WKH DFWLYLWLHV PLOHVWRQHV KXPDQ ÀQDQFLDO DQG WLPH UHVRXUFHV UHTXLUHG WR DFKLHYH WKH
objectives which were set.
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)LJXUH  %XVLQHVV 6WUDWHJ\ LQQRYDWLRQ DSSURDFK DQG LQQRYDWLRQ VWUDWHJ\ 6RXUFH 2ZQ HODERUDWLRQ

Christiansen (2000) argues that the design of the innovation system, and therefore the innovation strategies, 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 innovation strategies. This approach will help in the analysis of the strategic innovation axes shown below.

47

Managing the Fuzzy Front-End of Innovation

Numerous/low risk

Numerous/high risk

ï Focus: diversification

ï Focus on areas with a

ï ([DPSOH 0DVV FRQVXPSWLRQ
industry

competitive advantage
ï ([DPSOH SKDUPDFHXWLFDO

Many Ideas

industry

Abundance of
Ideas
Few Ideas

Limited/low risk

Limited/high risk

ï Addressed search of ideas

ï 5DFH WR EH WKH ILUVW ZLWK WKH

ï ([DPSOH FHPHQW LQGXVWU\
chemicals, commodities

best product
ï ([DPSOH HOHFWURQLFV

Low

High

7DEOH  5HODWLRQVKLS EHWZHHQ LGHDV DEXQGDQFH DQG LQYHVWPHQW ULVN 6RXUFH $GDSWHG IURP &KULVWLDQVHQ  

Strategic axis: Innovation process
,Q WKH FDVH RI WKH LQQRYDWLRQ SURFHVV D[LV WKH VWUDWHJ\ ZLOO FRQVLVW ÀUVWO\ RQ VHOHFWLQJ WKH NLQG RI SURFHVV
that will be used and later on optimizing it.
According to Robert G. Cooper, creator of the stage-gate process3 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, incremental innovations having lower risk may require a process with fewer gates and therefore with more
1HZ SURGXFW GHYHORSPHQW SURFHVV ZKLFK JRHV IURP WKH LGHD PDQDJHPHQW XQWLO WKH SURGXFW ODXQFKLQJ ,W FRPSULVHV VWDJHV VHW RI DFWLYLWLHV DQG LV
IROORZHG E\ JDWHV ZKHUH WKH FRQWLQXLW\ RI WKH SURMHFW LV HYDOXDWHG
3
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focused stages. Due to the lower cost and risk of these projects, the involvement of senior management
ZLOO EH PRUH VSHFLÀF DOORZLQJ MXQLRU VWDII HYHQ WR PDNH LQYHVWPHQW GHFLVLRQV
The second strategic checkpoint is to optimize the innovation process. Cooper (2009) points that, like all
SURFHVVHV WKH LQQRYDWLRQ SURFHVV LV OLNHO\ WR EH RSWLPL]HG 7KH VWUDWHJ\ LV WR DQDO\]H WKH YDOXH ÁRZ RI
the innovation process in order to improve the activities that are adding value and remove those which
DUH QRW 7KLV VWUDWHJ\ ZLOO UHGXFH WKH FRVW RI WKH LQQRYDWLRQ SURFHVV LPSURYLQJ WKH 7LPH7R3URÀW DQG
shorten the Time-To-Market.

Strategic axis: Innovative culture
Innovation is a complex phenomenon that largely comprises the management of social processes. Ensuring that staff cooperates with each other is crucial to unleash the creativity and leadership required to
innovate.
$ VWUDWHJ\ DLPHG DW EXLOGLQJ DQ LQQRYDWLYH FXOWXUH VKRXOG ÀUVW RI DOO JHW VWDII PHPEHUV WR LGHQWLI\ WKH
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.
6SHFLÀF H[DPSOHV RI VWUDWHJLF DFWLRQV LQ WKLV D[LV DUH JLYHQ E\ ,UL]DU D 6SDQLVK FRPSDQ\ OHDGHU LQ LQQRvation. 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
3ROLF\PDNLQJ RULHQWHG VWUDWHJLHV WKDW HQFRXUDJH GHFHQWUDOL]DWLRQ RI SRZHU DQG GHFLVLRQ PDNLQJ ÁH[LEL-
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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
$XK  VXJJHVW WKDW ÀUPV FRPELQLQJ ERWK LQFUHPHQWDO DQG UDGLFDO LQQRYDWLRQV VKRXOG QRW KDYH FRPpletely formal (more standardized and mechanical) nor completely informal structures (less bureaucratic
and organic).
,Q LQGXVWULHV VXFK DV WKRVH LQ WKH TXDGUDQW ´QXPHURXV  ORZ ULVNµ VHH 7DEOH  ZKLFK KDYH D KROLVWLF
DSSURDFK WR LQQRYDWLRQ DQG VHHN WR LPSOHPHQW D VLJQLÀFDQW DPRXQW RI LGHDV LV SDUWLFXODUO\ YLWDO WKDW
structures encourage individuals to take initiative and provide collaborative spaces for them. In indusWULHV ZKHUH QHZ SURGXFW LGHDV DUH YHU\ UDUH TXDGUDQW ´OLPLWHG  ORZ ULVNµ  ÀUPV FRPSHWH FRPPRQO\
LQ HIÀFLHQF\ WKURXJK SURFHVV LQQRYDWLRQV IRU ZKLFK WKH\ QHHG LQFOXVLYH RUJDQL]DWLRQDO VWUXFWXUHV WKDW
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
7DEOH   $ FODVVLF H[DPSOH LV ;HUR[ ZKLFK EXLOW WKH ÀUVW 3& SHUVRQDO FRPSXWHU LQ WKH 86 LQ 
However, his laboratory, located in Palo Alto Research Center, was so separated from the functional areas that they did not understand the concept of the PC, rejecting it and categorizing it as useless. Researchers 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. However, 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 structure is another way to unleash the innovative potential of employees. These systems range from the
UHZDUG IRU LPSURYHPHQW LGHDV RU FRQWULEXWLRQV XQWLO WKH ÀQDQFLQJ RI IXOO SURMHFWV LQ WKH IRUP RI DQ LQWHUnal 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 establisKHG DQG WKH RWKHU LQ 5 ' $QRWKHU W\SH RI FROODERUDWLRQ LV WKH FDVH RI ÀUPV ZLWK GLIIHUHQW WHFKQRORJLFDO
know-how which integrate efforts to create a product derived from the “technology mix”.
7KLV VWUDWHJLF D[LV LV YHU\ LPSRUWDQW IRU LQGXVWULHV RI WKH TXDGUDQW ´QXPHURXV  KLJK ULVNµ VHH 7DEOH  
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 knowledge is acquired through participation in young and dynamic technology companies. The importance of
WKH 5 ' FRRSHUDWLRQ ZLWK VFLHQWLÀF LQVWLWXWLRQV XQLYHUVLWLHV LQVWLWXWHV DQG WKH FRQWULEXWLRQV RI UHJLRQDO LQQRYDWLRQ QHWZRUNV RI VFLHQFH SROLWLFV ÀQDQFH DQG EXVLQHVV VKRXOG EH DOVR HPSKDVL]HG $FFRUGLQJ
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
EH VXIÀFLHQWO\ SUHFLVH WR EDODQFH WKH GHYHORSPHQWV PDGH DW KRPH DQG SDUWQHUVKLSV VR WKDW EXVLQHVV JRDOV
are not affected.
Another example of this partnership is that of Buckman Laboratories Inc., a specialist in chemical products. 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 successful, 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 strategy in this axis. Its bankruptcy in 2001 was due to the fact that Polaroid Corporation wanted to change
WKH FRUH RI LWV EXVLQHVV IURP DQDORJXH FDPHUDV DQG LQVWDQW ÀOPV PDQXIDFWXULQJ WR GLJLWDO V\VWHPV ZLWKRXW
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, companies that do not achieve a substantial updating of its knowledge platform should align their goals to
their capabilities.
,W LV QHFHVVDU\ WR NHHS LQ PLQG WKDW WKLV D[LV GRHV QRW UHIHU RQO\ WR JDSV LQ WHFKQLFDO DQG VFLHQWLÀF NQRZledge, but also those existing within project management, portfolio management, innovation management, 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 system. 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
$V WKH LQQRYDWLRQ SURMHFW SURJUHVVHV LW PXVW EH QRXULVKHG ZLWK ÀQDQFLQJ KXPDQ UHVRXUFHV DQG WKH WLPH
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 decision will have no sense and the project will be queued along with other projects without reaching the
required time-to-market.
7KH PRVW LPSRUWDQW VWUDWHJLF DFWLRQV RI WKLV D[LV ZLOO EH RULHQWHG WRZDUG IXQGUDLVLQJ RU ÀQDQFLQJ IRU
innovation projects of the company. Internally, the optimization of the innovation process can be a mean
WR UHGXFH FRVWV UHODWHG WR LQQRYDWLRQ VR WKDW WKHVH VDYLQJV ZLOO VHUYH WR ´VHOIÀQDQFHµ PRUH LQQRYDWLRQ
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 developments regarding good business practice begins with a process of trial and error, and over time, the
OHDUQLQJ SURFHVV DOORZV WR ÀQG UXOHV WKDW VWUXFWXUH WKH NQRZOHGJH *RRG LQQRYDWLRQ SUDFWLFHV DUH LQ DQ
intermediate state of structuring. As knowledge becomes more structured, it will be “more easily consumed” 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., 2006).
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Evolution of the innovation model in the firm
%DVHG RQ WKH SUHYLRXV VHFWLRQV LW LV HDV\ WR VHH WKDW WKHUH DUH PDQ\ SRVVLEOH FRPELQDWLRQV WR GHÀQH WKH
innovation approach of the enterprise and the innovation strategies to achieve the proposed approach.
(VWDEOLVKLQJ WKH VXSHULRULW\ EHWZHHQ GLIIHUHQW DSSURDFKHV DQG VWUDWHJLHV RI LQQRYDWLRQ LV GLIÀFXOW EHFDXVH
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 identifying 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:


7KH D[HV WKDW DUH SULRULWLHV IURP WKH PDQDJHPHQW SHUVSHFWLYH



7KRVH WKDW VHHP WR KDYH JUHDWHU LPSDFW RQ LQQRYDWLRQ RXWFRPHV SHUIRUPDQFH



7KRVH WKDW DUH WKH HDVLHVW WR FKDQJH XQWLO WKH PDQDJHPHQW WHDP DFTXLUHV PRUH
skills and can focus on other axes



7KRVH SUHVHQWLQJ PRUH PDQDJHDEOH H[FKDQJH ULVN DQG WKXV ZLOO QRW ZUHDN KDYRF LQ
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
WRZDUGV WKH DFKLHYHPHQW RI H[FHOOHQFH LQ WKLV ÀHOG
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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 simSOHVW GHÀQLWLRQ FDQ EH XQGHUVWRRG DV DELOLW\ WR FUHDWH WKDW LV WR SURGXFH VRPHWKLQJ RXW RI QRWKLQJ &UHDtivity 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.
3V\FKRORJ\ KDV GHDOW ZLWK FUHDWLYLW\ DV D VWXG\ REMHFW +RZHYHU FUHDWLYLW\ LV PXFK PRUH GLIÀFXOW WR DQDO\]H EHFDXVH XQOLNH LQWHOOLJHQFH FUHDWLYLW\ LV HOXVLYH DW WKH WLPH RI EHLQJ PHDVXUHG 7KH LGHQWLÀFDWLRQ
RI WKH PRPHQW ZKHQ FUHDWLYLW\ LV DFWLYDWHG LQWR DQ LQGLYLGXDO LV QRW VRPHWKLQJ WKDW LV À[HG E\ SUHVVLQJ D
button. American psychologist Joy Paul Gilford came to the conclusion that creativity involves several
psychic characteristics of human beings (Guilford, 1950):


6HQVLWLYLW\ WR SUREOHPV UHFRJQL]H ZKHQ DQG ZKHUH WKHUH LV D SUREOHP



)OXHQF\ SURGXFH PDQ\ LGHDV LQ D VKRUW WLPH



)OH[LELOLW\ DEDQGRQ WKH WUDGLWLRQDO ZD\V RI WKLQNLQJ DQG GHYHORS QHZ SHUVSHFWLYHV



5HGHÀQLWLRQ JLYLQJ QHZ XVHV WR IDPLOLDU REMHFWV LPSURYLVH



3UHSDUDWLRQ DGDSWDWLRQ RI LGHDV WR UHDOLW\



2ULJLQDOLW\ LGHDV VKRXOG QRW EH UHSOLFDWLRQV RI SUHH[LVWLQJ LGHDV

According to Guilford, there are two different types of thinking: convergent thinking and divergent thinking. Convergent thinking starts from a general knowledge and moves on closing its scope but increasing
LQ GHWDLO 7KLV SURFHVV FDQ EH XVHG WR GHÀQH SUREOHPV LQ D FRQFUHWH DQG FOHDU ZD\ 'LYHUJHQW WKLQNLQJ
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 identiÀHG $OWKRXJK GLYHUJHQW WKLQNLQJ LV XVHG LQ WKH JHQHUDWLRQ RI LGHDV WKH FUHDWLYH SURFHVV LQFOXGHV QRW RQO\
RQH EXW ERWK W\SHV RI WKLQNLQJ &UHDWLYLW\ QHHGV D VWDUWLQJ SRLQW DQG WKLV PXVW EH FOHDUO\ GHÀQHG 7KLV LV
DFKLHYHG WKURXJK FRQYHUJHQW WKLQNLQJ GHÀQLQJ SUREOHPV WKLQNLQJ FRUULGRUV RU DUHDV RI LQQRYDWLRQ 6XEsequently, 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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)LJXUH  7KRXJKW GXULQJ WKH FUHDWLYH SURFHVV 6RXUFH 2ZQ HODERUDWLRQ

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 generate alternative thinking directions, in opposition to vertical thinking, which seeks to develop ideas in a
WKLQNLQJ GLUHFWLRQ WKDW LV DOUHDG\ GHÀQHG 1RUPDOO\ WKH PLQG DFFXPXODWHV H[SHULHQFHV DQG SDWWHUQV WKDW
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
WKRXJKW DUH QRW DQWDJRQLVWLF ,Q WKLV VHQVH ODWHUDO WKLQNLQJ PD\ EH XVHIXO WR ÀQG LGHDV RU GLUHFWLRQV IRU
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
PRYLQJ LQ WKH DLU OHDUQLQJ WR VZLP ZRXOG QRW EH VR GLIÀFXOW RU ZRXOG EH DV GLIÀFXOW DV OHDUQLQJ WR ZDON
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,
WKH ÀUVW JLYHQ VHTXHQFH WKH VXP RI WKH WZR WULDQJOHV UHVXOWV LQ D VTXDUH 7KH PLQG DFFXPXODWHV WKLV UHsult, which can help to deduce that if instead of having two triangles there would be four, the result may
be two squares.

=

)LJXUH  3DWWHUQ RI WKRXJKW 6RXUFH 2ZQ HODERUDWLRQ

7KH XVH RI NQRZOHGJH RI WKH ÀUVW SDWWHUQ LQ ZKLFK WZR WULDQJOHV UHVXOWV LQ D VTXDUH SHUVXDGHV WKH PLQG
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.

+

=

)LJXUH  $OWHUQDWLYH VROXWLRQ WR HVWDEOLVKHG SDWWHUQ 6RXUFH 2ZQ HODERUDWLRQ
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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
WKDW SUREOHP LQ WKH ÀHOG RI NQRZOHGJH RI PHFKDQLFV HYHQ ZKHQ WKH PRVW HIIHFWLYH VROXWLRQ LV LQ WKH ÀHOG
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 creativity, 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
DVVRFLDWLRQV ZKLFK DUH PDGH LQ D SDUWLFXODU ÀHOG RI DFWLRQ LQ RUGHU WR UHDFK QHZ DVVRFLDWLRQV RU QHZ LGHDV
The objective of creativity is, then, to break with these pre-established patterns in order to get new ways
WR ÀQG LGHDV RU VROXWLRQV WR SUREOHPV 7KH GHYHORSPHQW RI FUHDWLYLW\ LV WKHUHIRUH WKH DELOLW\ WR ÀQG QHZ
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 experience 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 improving existing ones objectives which are increasingly elusive. The use of creativity in analyzing problems
DQG ÀQGLQJ VROXWLRQV WR WKHP DOORZV WKDW WKH FRPSOH[LW\ RI SURGXFWV DQG WHFKQRORJ\ GR QRW EHFRPH D
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, creaWLYLW\ VKRXOG EH GHÀQHG RQO\ DV WKH FUHDWLRQ RI VRPHWKLQJ QHZ EXW DW WKH VDPH WLPH YDOXDEOH 7KH YDOXH
RU TXDOLW\ RI ZKDW LV QHZ GHWHUPLQHV LWV LQÁXHQFH RQ DQ LQQRYDWLRQ LQ RWKHU ZRUGV WKH PRUH YDOXDEOH
the result of creativity (e.g. an idea), the more likely that this will become an innovation. By becoming
LQQRYDWLRQ WKH LGHD WKDW UHVXOWV IURP FUHDWLYLW\ ZLOO SURYLGH D EHQHÀW DW WKH HQG RI WKH LQQRYDWLRQ SURFHVV
when the idea hit the market after becoming a product.
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Stages of the creative process
$OWKRXJK FUHDWLYLW\ FDQQRW ÀW LQWR WKH IUDPHZRUN RI D SURFHVV DV WKLV FDQQRW EH DFWLYDWHG DQG GHDFWLYDted 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 generating ideas divergent thinking is used. But which are the phases where these different types of thinking are
XVHG" 7KH SUREOHP LGHQWLÀFDWLRQ LGHD JHQHUDWLRQ DQG LWV HYDOXDWLRQ DUH SDUW RI WKH DFWLYLWLHV WR EH GRQH
GXULQJ WKH ÅFUHDWLYH SURFHVV´ EXW PRUH DFWLYLWLHV FDQ EH LGHQWLÀHG ZKLOH JHQHUDWLQJ LGHDV


3UREOHP LGHQWLÀFDWLRQ SKDVH



Research phase



Incubation phase



Enlightenment phase



Development phase

$W ÀUVW WKHUH PXVW EH D PRWLYDWLRQ WR XVH FUHDWLYLW\ 7KLV LV WKH SUREOHP LGHQWLÀFDWLRQ SKDVH 7KLV SKDVH
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
VLPSOH LW PD\ EH WR FUHDWH D PDUNHW QHHG 7KH LPSRUWDQFH RI WKH SUREOHP LGHQWLÀFDWLRQ SKDVH LV FODULÀHG
MXVW E\ DVNLQJ ZKDW WKH SRLQW RI D EULOOLDQW LGHD LV LI WKLV À[HV D SUREOHP LQ WKH ZURQJ SODFH /LQNLQJ
this issue directly with the innovation process can be thought that this phase corresponds to the phase in
ZKLFK DUHDV RI LQQRYDWLRQ DUH LGHQWLÀHG IRU ZKRP ODWHU RQ LGHDV VKRXOG EH JHQHUDWHG
7KH IROORZLQJ LV WKH UHVHDUFK SKDVH 2QFH LGHQWLÀHG WKH SUREOHP RU DUHD LQ ZKLFK FUHDWLYLW\ LV ZDQWHG WR
EH DSSOLHG LW·V QHFHVVDU\ WR VWDUW JDWKHULQJ LQIRUPDWLRQ 7KLV LQIRUPDWLRQ KHOSV WR EHWWHU GHÀQH WKH SURElem 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.
2QFH WKH SUREOHP KDV EHHQ GHÀQHG DQG WKH DQDO\VLV RI WKHLU HQYLURQPHQW SHUIRUPHG WKHQ DQ LQFXEDWLRQ
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 exSHULHQFHG ,Q VRPH FDVHV ZH WU\ WR ÀQG WKH SDWWHUQ RI VWDQGDUG SUREOHP LQ RUGHU WR JLYH D VROXWLRQ WR LW
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
ZKHUH LW FDQ EH SUHVHQWHG 0DQ\ WLPHV WKH LGHD PXVW EH IDFHG ZLWK WKH SUREOHP RI YHULI\LQJ WKDW LW GHÀQLWHO\ RIIHUV D VROXWLRQ WR WKH SUREOHP RU WUXO\ DGGUHVVHV WKH QHHG WKDW KDG EHHQ LGHQWLÀHG
2WKHU FODVVLÀFDWLRQV RQO\ LQFOXGH IRXU SKDVHV SUHSDUDWLRQ LQFXEDWLRQ HQOLJKWHQPHQW DQG YHULÀFDWLRQ
The content of the phases is similar; the difference is only in the differentiation between problem identiÀFDWLRQ DQG ÀQGLQJ LQIRUPDWLRQ RQ WKH FODVVLÀFDWLRQ GHVFULEHG DERYH ZKLOH WKLV RWKHU FODVVLÀFDWLRQ RQO\
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 sometimes 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 methods (Winkelhofer, 2006) (Figure 22). Intuitive methods aim to generate insights that lead immediately
WR LGHDV 7KHVH FDQ EH FODVVLÀHG DV LQWXLWLYH PHWKRGV RI DVVRFLDWLRQ RI JXLGDQFH DQG RI FRQIURQWDWLRQ
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)LJXUH  &UHDWLYLW\ PHWKRGV FODVVLĆFDWLRQ 6RXUFH :LQNHOKRIHU 

:LWKLQ LQWXLWLYH DVVRFLDWLRQ PHWKRGV ZH FDQ ÀQG WKH Å%UDLQVWRUPLQJ´ ZKLFK WKURXJK D QRQMXGJPHQWDO
GLVFXVVLRQ LGHDV DQG SDUWQHUVKLSV DUH GHYHORSHG 7KH ´%UDLQZULWLQJµ PHWKRG LV DOVR FODVVLÀHG LQ WKLV
category. This method consists in writing ideas and associations spontaneously on a paper that must be
passed to other group members.
$PRQJ WKH LQWXLWLYH PHWKRGV RI RULHQWDWLRQ LV ELRQLFV 7KHVH PHWKRGV LQYROYH ÀHOGV XQUHODWHG WR WKRVH
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.
)XUWKHUPRUH V\VWHPDWLFDQDO\WLFDO PHWKRGV VWXG\ PRUH LQ GHSWK D VLWXDWLRQ WR ÀQG LQ D V\VWHPDWLF ZD\
the causes of problems or circumstances that result in ideas to solve problems or proposed challenges.
7KH ÀUVW FDWHJRU\ LV WKH V\VWHPDWLFDQDO\WLFDO PHWKRGV RI DVVRFLDWLRQ 7KHVH PHWKRGV GLYLGH WKH SURblem 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 morphological 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.
7KH FDWHJRU\ RI V\VWHPDWLFDQDO\WLF PHWKRGV RI SUREOHP VSHFLÀFDWLRQ FRQVLVWV RI PHWKRGV WKDW GLYLGH
and prioritize the problem and its parts in order to make visible the main problem on this basis and develop 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).

)LJXUH  &RPSRQHQWV RI FUHDWLYLW\ 6RXUFH 2ZQ HODERUDWLRQ

7KH H[SHUWLVH LV DOO WKH NQRZOHGJH WKH SHUVRQ SRVVHVVHV 7KLV RIIHUV GLIIHUHQW DSSURDFKHV RU ZD\V WR ÀQG
D VROXWLRQ 7KH GHYHORSPHQW RI H[SHUWLVH LQFOXGHV FRQGXFWLQJ VHPLQDUV DQG FRXUVHV RQ D VSHFLÀF WRSLF
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 techniques are part of these creative thinking skills. It can be concluded, therefore, that the use of creativity
WHFKQLTXHV DV WKRVH GHVFULEHG DERYH WR LQFUHDVH WKH FUHDWLYLW\ LQ DQ RUJDQL]DWLRQ LQÁXHQFHV RQO\ D WKLUG
part of the creativity.
7KH FUHDWLYLW\ RI DQ RUJDQL]DWLRQ FDQ EH LQÁXHQFHG E\ ZRUNLQJ RQ WKH WKUHH FRPSRQHQWV RI FUHDWLYLW\
EXW GHSHQGLQJ RQ WKH RUJDQL]DWLRQ WKH LQÁXHQFH WKDW RQH FRPSRQHQW RU WKH RWKHU KDV FDQ EH ELJJHU RU
VPDOOHU 6RPH VWXGLHV FRQFOXGH WKDW PRWLYDWLRQ KDV WKH ELJJHVW LQÁXHQFH LQ RUGHU WR LPSURYH FUHDWLYLW\
(Amabile, 2005); nevertheless, it is important to keep in mind the other components to get good results.
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%HVLGHV LGHQWLI\LQJ WKH WKUHH FRPSRQHQWV RI FUHDWLYLW\ $PDELOH KDV LGHQWLÀHG VL[ SUDFWLFHV RI WKH PDnagement contributing to creativity, namely, challenge, freedom, resources, teamwork characteristics,
supervisor encouragement and strong support from the organization.


Challenge: 5HIHUV WR DVVLJQLQJ WKH ULJKW SHUVRQ WR IXOÀO HDFK DFWLYLW\ 7KLV LQYROYHV
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
HVWDEOLVKHG JRDOV )RU WKLV LW LV LPSRUWDQW WKDW JRDOV DUH FOHDUO\ GHÀQHG DQG QRW
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: 7KLV SUDFWLFH UHIHUV WR KDYLQJ DQ LQÁXHQFH LQ WKH
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.
7KXV WKH FUHDWLYH WHDP ZLOO EH PRUH HIÀFLHQW



Encouragement of supervisor: 5HIHUV WR WKH LQÁXHQFH WKDW WKH VXSHULRU KDV RQ WKH
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
E\ DQ HPSOR\HH WR GHYHORSV LGHDV ZKLFK IDYRXU WKH DFKLHYHPHQW RI JRDOV 7KHUH DUH DOVR RWKHU GLIÀFXOties, 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 business 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
WR HIIHFWLYHO\ LQÁXHQFH WKH FUHDWLYLW\ RI WKH RUJDQL]DWLRQ PDQDJHPHQW PXVW EH DFWLYHO\ LQYROYHG WR IDFLlitate the actions and elements that stimulate creativity.
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Innovation culture
Introduction
2UJDQL]DWLRQDO FXOWXUH LV DPRQJ WKH LQWDQJLEOH HOHPHQWV WKDW KDYH WKH JUHDWHVW LQÁXHQFH RQ LQQRYDWLRQ
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 expectations that they have concerning the opportunistic behaviour of other members, or about the internal
FRPSHWLWLRQ LQÁXHQFHG E\ SHUFHSWLRQV DQG LQWHUHVWV RI HDFK DFWRU LQYROYHG ,Q WKLV ZD\ WUXVW GHWHUPLQHV
the levels of cooperation and commitment within the organization and its sub-structures, whether they
DUH SHUPDQHQW DV GHSDUWPHQWV RU WHPSRUDU\ DV WHDPV IRUPHG IRU D VSHFLÀF SURMHFW
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 predispoVLWLRQ WR FUHDWLYLW\ OLPLWV WR ODWHUDO WKLQNLQJ RU WROHUDQFH WR ULVN DQG IDLOXUH 2I FRXUVH WKLV LQÁXHQFH LV
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 stages of development towards excellence in culture for innovation (see Table 5).
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The elements of promotion or support to the innovation culture are evident: values and norms for innoYDWLRQ SURPRWLRQ DQG WKH EDVLF DVVXPSWLRQV RI WKLV SURPRWLRQ 7KHVH WKUHH W\SHV RI IDFWRUV DUH UHÁHFWHG
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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7DEOH  &XOWXUH DQG GLPHQVLRQV RI WKH LQQRYDWLRQ SURPRWLRQ $GDSWHG IURP $7 .HDUQH\  

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
VKDSH WKH FXOWXUH IRU LQQRYDWLRQ D WKUHHSRLQW PRGHO EULQJV WKHP WRJHWKHU DQG FODVVLÀHV WKHP LQ VXFFHVV
factors (see Figure 24).
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)LJXUH  6XFFHVV IDFWRUV IRU WKH RUJDQL]DWLRQèV FXOWXUH GHYHORSPHQW 6RXUFH 2ZQ HODERUDWLRQ

Barriers to innovation
A barrier to innovation is an obstacle which inhibits, conditions or prevents the establishment of a suitable environment and hinders the proper management of the elements of the innovation promotion dimensions and, thus, constitute impediments to innovation itself.
These obstacles may originate within the entity or outside it. Examples of external barriers are the difÀFXOW\ RI DFFHVV WR H[WHUQDO IXQGLQJ KLJK ULVN LQ WKH QDWLRQDO HFRQRP\ RU LQ WKH PDUNHWV RI WKH RUJDQL]DWLRQ OLPLWHG DYDLODELOLW\ RI TXDOLÀHG SHUVRQQHO LQ WKH UHJLRQ RU WKH EXUHDXFUDF\ LQ WHUPV RI VORZ
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 interweaving 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 innovaWLRQ WKH RQHV UHODWHG WR DQ LQVXIÀFLHQW UHVRXUFHV DOORFDWLRQ DQG PRVW LPSRUWDQWO\ EHKDYLRXUDO EDUULHUV
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Unfavourable organization to innovation
$Q RUJDQL]DWLRQ XQIDYRXUDEOH WR LQQRYDWLRQ LV UHÁHFWHG LQ VWUXFWXUHV WKDW GR QRW UHVSRQG WR WKH QHHGV WKDW
innovation activities require. The improperly established roles and responsibilities hinder the consistent
H[HUFLVH RI DXWKRULW\ DQG GHOHJDWLRQ ZLWK FOHDUO\ GHÀQHG IDFXOWLHV DQG UHVSRQVLELOLWLHV DV WKH GXDOLW\ DQG
lack of clarity of roles leads to a decreasing commitment to the established objectives and the impossibility of making effective decisions at the levels remaining in the grey area of authority and responsibility.
2Q WKH RWKHU KDQG WKH SURFHVVHV DQG SURFHGXUHV UHOHYDQW WR LQQRYDWLRQ ZKLFK DUH QRW FOHDUO\ GHÀQHG
XVXDOO\ HQG LQ GLVRULHQWHG DFWLRQV DQG DQ LQHIÀFLHQW XVH RI DOO NLQG RI UHVRXUFHV
3RRU PHDVXUHPHQW LQVXIÀFLHQW PRQLWRULQJ DQG FRQWURO PDNH WKH YLVXDOL]DWLRQ RI WKH VWDWXV RI LQQRYDWLRQ
SURMHFWV DQG SURFHVVHV GLIÀFXOW
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 potential synergies could arise, causing scattered efforts rather than progress towards the achievement of
objectives.

Insufficient resources allocation
7KH DOORFDWLRQ RI LQVXIÀFLHQW KXPDQ UHVRXUFHV LV UHÁHFWHG LQ WKH SURYLVLRQ RI IHZ SRVWV RU WKH DOORFDWLRQ
RI SHRSOH ZLWK LQDGHTXDWH SURÀOH WR SURMHFWV DQG DUHDV UHODWHG WR LQQRYDWLRQ ,Q PDQ\ FDVHV KXPDQ UHsources 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
LQVXIÀFLHQW HTXLSPHQW ZLWK OLPLWHG VSHFLÀF WHFKQRORJLFDO UHVRXUFHV ZKLFK DUH RIWHQ H[SHQVLYH DQG
ZLWK OLPLWDWLRQV UHJDUGLQJ DFFHVV WR NH\ LQIRUPDWLRQ DQG NQRZOHGJH DV VFLHQWLÀF OLWHUDWXUH DQG UHFHQW
and reliable market information.

Behavioral Barriers
%HKDYLRXUDO EDUULHUV DUH WKH PRVW FULWLFDO VLQFH WKH\ IUHTXHQWO\ LQÁXHQFH GLUHFWO\ LQ WKH GHYHORSPHQW
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, departments and teams.
One of the most common forms is the traditional administrative behaviour, which can be seen in the excessive rigidity in the control of activities and processes through excessive regulation and bureaucracy.
7KLV LQYROYHV WKH HVWDEOLVKPHQW RI LQÁH[LEOH URXWLQHV WKDW WDNH XS DOO HIIRUWV RI WKH VWDII DQG SUHYHQW WKH
exercise of their creative abilities. Also typical is the excessive rigidity of the hierarchy, which prevents
WKH GLUHFW ÁRZ RI LGHDV IURP ORZ WR PLGGOH DQG VHQLRU PDQDJHUV 3UREDEO\ RQH RI WKH PRVW GHWULPHQWDO
barriers is the inadequate distribution of working time of employees: if this time is used solely or primarily 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
EDFN LVVXHV RI WUXVW ZKLFK LQ WXUQ FDXVHV DQG UHDIÀUPV D ODFN RI IDPLOLDULW\ WR ZRUN LQ WHDPV DQG WR
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 projects 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
ZKHQ WKHVH KDYH EHHQ FOHDUO\ LGHQWLÀHG ,W LV QHFHVVDU\ WR ZRUN RQ WZR RWKHU FULWLFDO IDFWRUV WR RYHUFRPH
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 described 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
7KLV DQDO\VLV VKRXOG IRFXV RQ WKH DWWLWXGH RI WKH SHUVRQ LQYROYHG WRZDUG FKDQJH DQG KLV SRZHU DQG LQÁXence 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 strucWXUHV RI DQ RUJDQL]DWLRQ VLQFH SRZHU DQG LQÁXHQFH RI SHRSOH LV RIWHQ EDVHG RQ WKHP EH\RQG IRUPDO
positions and roles. This means that some relationships which have more to do with sympathy and antipathy among members, common characteristics or personal goals and simple preferences, play a role
VRPHWLPHV GLIÀFXOW WR GHWHFW EXW RIWHQ YHU\ LPSRUWDQW
2WKHU IDFWRUV LQÁXHQFLQJ WKH SRZHU DQG UHODWLRQVKLSV DUH WKH VHQLRULW\ WKH SURIHVVLRQDO SURÀOH DQG WKH
VKDUHG H[SHULHQFHV 6RPH RI WKHVH IDFWRUV KDYH GLUHFW LQÁXHQFH RQ WKH FRQÀGHQFH OHYHOV RI LQGLYLGXDOV
towards others.
7KH LGHQWLÀFDWLRQ HYDOXDWLRQ DQG DQDO\VLV VKRXOG EH GHYHORSHG WKURXJK DFWLYLWLHV SODQQHG HVSHFLDOO\ IRU
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 barriers 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:


$Q LQFUHDVH LQ RYHUDOO FRQÀGHQFH DQG WUXVW DPRQJ WKH DFWRUV LQYROYHG



Mediation between fears and prejudices about the processes of innovation



(VWDEOLVKPHQW RI EULGJHV IRU FRPPXQLFDWLRQ LQ WKRVH VWUXFWXUHV EORFNHG E\ FRQÁLFWV
or mistrust, opening up the way for building positive relationships



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 communication skills, abstract reasoning ability and temperament to generate sympathy and, at the same time,
WKH\ PXVW EH ÀUP 2I FRXUVH D SUHUHTXLVLWH LV WKDW WKH VWUXFWXUH GHWHUPLQHG IRU WKH LQQRYDWLRQ SURFHVV
allows the integration of promoters. This depends mainly on the decisions, the convictions and commitment of senior management. From there, the promoter or team of promoters will achieve step by step the
HOLPLQDWLRQ RI EHKDYLRXU EDUULHUV ÀUVW DQG WKHQ WKH XQIDYRXUDEOH RUJDQL]DWLRQ EDUULHUV DQG WKH LQDSSURSriate 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
D ÀUP SHUIRUPV WDVNV LQ WKH DUHD RI LQQRYDWLRQ LV D IRUP RI SHUPDQHQW RUJDQL]DWLRQ DQG FRUUHVSRQGV WR D
form of line organization. In contrast, a project for the development or improvement of a product, service
RU SURFHVV LV VSHFLÀF DQG WHPSRUDU\ LQ QDWXUH LW ODVWV XQWLO WKH REMHFWLYHV DUH PHW DOWKRXJK WKH SURMHFW
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 accorGLQJ WR WKH W\SH RI SURMHFWV 7KHVH XVXDOO\ LQFOXGH WKH GLYLVLRQ ZLWK VSHFLÀF UHVSRQVLELOLW\ IRU LQQRYDWLRQ
DQG 5 ' DQG PHPEHUV RI GLIIHUHQW DUHDV VXFK DV PDUNHWLQJ SURGXFWLRQ ÀQDQFH DGPLQLVWUDWLRQ HWF $V
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 frameZRUN 8QGHU WKLV RUJDQL]DWLRQ WKH VWUXFWXUH RI WKH UHVSRQVLELOLWLHV RI WKH SURMHFW LV FODULÀHG ZLWKLQ WKH
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.
7KH RUJDQL]DWLRQ RI WKH SURMHFW QRW RQO\ LQYROYHV JLYLQJ VXIÀFLHQW SRZHUV RI FRRUGLQDWLRQ DQG GHFLVLRQ
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 separaWLRQV DFFRUGLQJ WR IXQFWLRQV SURGXFWLRQ PDUNHWLQJ SXUFKDVLQJ DGPLQLVWUDWLRQ ÀQDQFH HWF QRUPDOO\
imposes some obstacles to teamwork because it pays more attention to isolated linear functions of the
FRPSDQ\ WKDQ WR SURMHFWV )RU WKLV UHDVRQ WKHUH DUH RIWHQ FRQÁLFWV RI LQWHUHVW EHWZHHQ WKH ´OLQH RUJDQL]Dtion” 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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3RRU FRRUGLQDWLRQ RI WKH WDVNV RI WKH GLIIHUHQW GLYLVLRQV



3UHVVXUH FDXVHG E\ GHDGOLQHV HJ IRU WKH GHOLYHU\ RI DQ RIIHU



/LWWOH NQRZOHGJH DQG DWWHQWLRQ RI SXUFKDVLQJ SURFXUHPHQW DQG PDUNHWLQJ VWDII IRU
technical issues



/LWWOH NQRZOHGJH DQG DWWHQWLRQ RI WHFKQLFDO VWDII IRU EXVLQHVV DIIDLUV



,VVXHV WR GHÀQH UHVSRQVLELOLW\ DQG LQWHUORFXWRUV IRU H[DPSOH LQ FDVH RI FXVWRPHU
questions)



/LWWOH DWWHQWLRQ WR EXVLQHVV REMHFWLYHV

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 projectoriented 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 responsibility. 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.
7KLV IRUP RI RUJDQL]DWLRQ HQVXUHV D ÀUP SURMHFW PDQDJHPHQW D FOHDU OLPLWDWLRQ RI OLDELOLWLHV DQG WKH
unity of tasks and competences. The pure projects organization is highly recommended for large projects
and especially for important R&D projects.
7KH DGYDQWDJHV DUH UHÁHFWHG LQ WKH SURSHU ÁRZ RI LQIRUPDWLRQ ZKLFK LV DVVRFLDWHG ZLWK D ORZHU QXPEHU
of levels that decisions and information must go through. The project team can work focused on their
EXVLQHVV DQG WKH VWDII IHHOV PRUH LGHQWLÀHG VR WKDW PRWLYDWLRQ LV DOVR HQKDQFHG
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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)LJXUH  3XUH SURMHFWV RUJDQL]DWLRQ 6RXUFH 3OHVFKDN6DELVFK  3 

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 normal tasks line of the linear organization while dealing with the project. The manager of the area or department 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.
:KLOH WKH DOORFDWLRQ RI HPSOR\HHV WR WKH SURMHFW LV ÁH[LEOH ZLWK WKLV IRUP RI RUJDQL]DWLRQ WKH GLYLVLRQ
of competences (powers) between the project manager and area manager can be very problematic. The
GRXEOH VXERUGLQDWLRQ UHTXLUHV DQ H[FHSWLRQDOO\ FOHDU GHÀQLWLRQ DQG DJUHHPHQW RQ SULRULWLHV DUHDV RI DXWKRULW\ DQG UHVSRQVLELOLWLHV WKXV SRWHQWLDO FRQÁLFWV DUH DYRLGHG IURP WKH RXWVHW
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.

)LJXUH  0DWUL[ RUJDQL]DWLRQ 6RXUFH 3OHVFKDN6DELVFK  3 

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.

Managing the Fuzzy Front-End of Innovation

74

)LJXUH  2UJDQL]DWLRQDO 6WDII 6RXUFH 3OHVFKDN6DELVFK  3 

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
7KLV IRUP RI RUJDQL]DWLRQ LV DSSOLFDEOH WR DOO NLQGV RI SURMHFWV DV LW DOORZV YHU\ ÁH[LEOH FRQÀJXUDWLRQ
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 vacation, 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.
$ ÁDWWHQHG RUJDQL]DWLRQ RU ZLWK IHZ OHYHOV LQ LWV KLHUDUFK\ HQDEOHV JUHDWHU WUDQVSDUHQF\ ZLWKLQ WKH ÀUP
clear responsibilities and short cuts for making decisions. This, in turn, increases the responsibilities of
employees and with it, their motivation levels.
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$Q HIÀFLHQW GLYLVLRQ RI ZRUN LV HVVHQWLDO IRU ZRUNHUV WR GHYHORS VNLOOV DQG VSHFLÀF NQRZOHGJH WR DSSO\
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 cooperation 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.
)L[LQJ DPELWLRXV JRDOV DOORZV HPSOR\HHV WR ÀQG WKH FKDOOHQJH LQ WKHLU ZRUN DQG WKXV WKH H[SORLWDWLRQ RI
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
ÁH[LELOLW\ RI WKH IRUPV RI RUJDQL]DWLRQ ZKLFK DUH DGRSWHG LV FUXFLDO )RU H[DPSOH LW VKRXOG EH SRVVLEOH
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 supports 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
LGHDV LV RIWHQ YHU\ GLIÀFXOW WR PHDVXUH PDNLQJ LW LPSRVVLEOH WR HVWDEOLVK D UHZDUG V\VWHP IRU FUHDWLYH
work which is based on the performance of creativity. However, a reward should be given for this creative 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 necessary 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 appliFDWLRQ DQG WKH SUHVHQWDWLRQ RI SURGXFW YDULDQWV EDVHG RQ WHFKQLFDO DQG  RU DHVWKHWLF LQQRYDWLRQ RSWLRQ
&RQVHTXHQWO\ WKH WDVNV RI WKH LQQRYDWLRQ PDQDJHU GHÀQH WKH VNLOOV ZKLFK KH PXVW KDYH


'LUHFWLRQ RI WKH ÅNQRZKRZ´ ERWK IURP WKH VWUDWHJLF DQG RSHUDWLRQDO SRLQWV RI YLHZ



,QWHUGLVFLSOLQDU\ ZRUN DELOLW\ WR ZRUN LQ WHDP



8VH RI FRPPXQLFDWLRQ DQG SUHVHQWDWLRQ VNLOOV



,QÁXHQWLDO SURPRWLRQ IRU QHZ LGHDV RUJDQL]DWLRQ RI MRLQW ZRUN ZLWK LQWHUQDO DQG
external experts



3URPRWLQJ FUHDWLYLW\ DPRQJ HPSOR\HHV



3ODQQLQJ RI HIÀFLHQW DQG JRDORULHQWHG LQQRYDWLRQV VR WKDW WKHVH ZLOO EH DFFHSWHG
in the market.

In many small and medium enterprises, innovation management is a task of the general manager. Due
WR WKH KLJK ZRUNORDG LQ YDULRXV DUHDV RI WKH FRPSDQ\ PDQDJHPHQW KH RIWHQ FDQQRW PHHW WKH VSHFLÀF
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.
)URP WKH WDVNV RI WKH LQQRYDWLRQ PDQDJHU DULVH GLIIHUHQW ÀHOGV RI DFWLYLWLHV VHH 7DEOH   ZKLFK DUH PRUH
VSHFLÀFDOO\ RXWOLQHG DQG WKHQ FRQFUHWH LQ WKHLU VXEWDVNV $Q RYHUYLHZ RI WKH ZKROH VSHFWUXP JLYHV DQ
idea of the complexity of the scope of an innovation manager.
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$FWLRQ ĆHOG

Innovation
Decisions
3UHSDUDWLRQ

Innovation manager tasks

ï

,GHQWLĆFDWLRQ RI LQQRYDWLRQ SRWHQWLDO ZLWKLQ WKH FRPSDQ\

ï

'HĆQLWLRQ DQG SUHVHQWDWLRQ RI FRPSDQ\èV LQQRYDWLRQ DOWHUQDWLYHV

ï

Selection

of

innovation

alternatives

based

in

factors

such

as

ì7LPHWR0DUNHWë DQG ì3ULFH7R0DUNHWë

ï

2YHUFRPLQJ UHVLVWDQFH DJDLQVW LQQRYDWLRQ

ï

Internal communication of innovations within the company

ï

Factors selection to control innovations

ï

$FFHVV WR H[WHUQDO NQRZOHGJH

Knowledge

ï

0DQDJHPHQW DQG LQWHUFRQQHFWLRQ RI LQWHUQDO NQRZOHGJH ZLWKLQ WKH FRPSDQ\

Management

ï

,GHQWLĆFDWLRQ RI NQRZOHGJH JDSV ZLWKLQ WKH FRPSDQ\

ï

&DOO IRU LQWHUQDO NQRZOHGJH EHDUHUV LQ WKH FRPSDQ\

Innovations
Implementation

7DEOH  ,QQRYDWLRQ PDQDJHU WDVNV 6RXUFH $GDSWHG IURP %HVVDX  

7KH ÀUVW DUHD RI DFWLRQ RI WKH LQQRYDWLRQ PDQDJHU LV WKH SUHSDUDWLRQ RI LQQRYDWLRQ GHFLVLRQV ZLWKLQ WKH
company. Innovation decisions have a high complexity. On one hand, at the beginning of the innovation process, structures are not recognizable to the innovation manager. For this reason, many problems
related to innovation or its consequences are often overlooked.
$V SDUW RI WKH SUHSDUDWLRQ RI LQQRYDWLRQ SURMHFWV WKH PDQDJHU LV UHVSRQVLEOH DW ÀUVW RI ÀQGLQJ DOO WKH
possible potential of innovation both inside and outside the company.
)LQDOO\ DOO LQQRYDWLRQ DOWHUQDWLYHV GHULYHG IURP WKH SRWHQWLDO RSSRUWXQLWLHV PXVW EH GHÀQHG ,W LV QRZ
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 implementation. 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
WKDW DUH JHQHUDWHG HJ GXH WR LQVXIÀFLHQW KXPDQ DQG ÀQDQFLDO UHVRXUFHV  +H PXVW DOVR VKRZ WKH FKDQges needed in the structure of the company (e.g. in order to establish a multidisciplinary team for the
project).
7KH VHFRQG ÀHOG RI DFWLRQ LV WKH LPSOHPHQWDWLRQ RI LQQRYDWLRQ LQ WKH HQWHUSULVH 7R EHJLQ WKH PDQDJHU
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 defensive 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 initiaWLQJ DQG GLUHFWLQJ WKH ÁRZ RI LQIRUPDWLRQ DFURVV WKH HQWHUSULVH 7RGD\ NQRZOHGJH LV RQH RI WKH PRVW
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
SURMHFWV )LUVW WKH PDQDJHU KDV WR ÀQG RXW ZKDW NLQG DQG TXDOLW\ RI NQRZOHGJH LV DOUHDG\ DYDLODEOH LQ
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 decisive. 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 actuDOO\ GHWULPHQWDO WR WKH FRPSDQ\ V SURÀW DQG UHWXUQ RQ LQYHVWPHQW GHSHQGV RQ WKH EHKDYLRXU
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
EX\HUV )RU H[DPSOH WKH GHPDQG IRU D SURGXFW LQ D VSHFLÀF JURXS RI EX\HUV FRXOG EH UHGXFHG
VOLJKWO\ IURP D VLJQLÀFDQW SULFH LQFUHDVH )RU VRPH SURGXFWV WKHUH LV D FXVWRPHU EHKDYLRXU
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) ,Q WKH FDVH RI VRPH SURGXFWV WKH FRQVXPSWLRQ LV YHU\ GLIÀFXOW WR UHGXFH RU OLPLW HYHQ ZKHQ
the price increases. While it is usually accepted as a rule, the inverse relationship between price 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
LV UHFRPPHQGHG WKDW DQ LQQRYDWLYH FRPSDQ\ LQYHVW VXIÀFLHQW UHVRXUFHV IRU VXFK VHUYLFHV  7KH UHVXOWV
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
FDQ EH XVHG WR HVWLPDWH WKH EHQHÀWV SURGXFHG E\ D SDUWLFXODU SXUFKDVH IURP WKH FXVWRPHU V SHUVSHFWLYH
A method so far not widely used by SMEs is to put themselves in the client's position and evaluate a new
RZQ SURGXFW LQ WHUPV RI WKH EHQHÀW LW RIIHUV WR WKH FXVWRPHUV ,Q WKH DUHD RI FDSLWDO JRRGV WKLV LV PXFK
easier (and possible to do with known mathematical procedures of calculation) than in the case of consumer goods, for which usually one has to investigate various psychological preferences and the willingness 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
EHQHÀWV HJ ORQJWHUP VDYLQJV DORQJ ZLWK WKH SULFH RIIHUHG 2I FRXUVH WKLV LV GLIIHUHQW IRU SURGXFWV
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
DOWHUQDWLYHV IURP WKH SRLQW RI YLHZ RI LWV HFRQRPLF EHQHÀW WKH FRPSDQ\ FDQ EHWWHU PDWFK RZQ LQQRYDtions 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 beginning 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
 &RPSDULVRQ RI SURÀWDELOLW\ DFFRXQW
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 dynamic 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
FRPSDULVRQ GRHV QRW DOORZ VHHLQJ WKH EHQHÀWV LQ WKH ORQJ WHUP DV QRUPDOO\ H[SHFWHG IURP WKH SXUFKDVH
of innovative products. The simple comparison of prices is not a good idea, as demonstrated by countless
H[SHULHQFHV ZKLFK IRU LWV VLJQLÀFDQFH KDYH HYHQ EHFRPH SRSXODU VD\LQJV ´FKHDS LV H[SHQVLYHµ RU ´ZKR
buys cheap, buys twice”.
Static methods are also unsatisfactory. For decades, they were part of the strategy and management
SUDFWLFH LQ PDQ\ FRPSDQLHV 7KHVH SURFHVVHV PDNH DQ RYHUVLPSOLÀFDWLRQ RI UHDOLW\ DQG IRU WKDW UHDVRQ
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 successfully. The main causes for the inaccuracy of these processes are:


7KH FRQVHTXHQFHV RI D SURGXFW V SXUFKDVH ZKLFK XVXDOO\ ODVW D ORQJ SHULRG RI WLPH
DUH UHGXFHG WR D ÀFWLWLRXV SHULRG RI WLPH ZKLFK LQ DYHUDJH LV XVXDOO\  \HDU 6WDWLF
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 laWHU 2I DOO WKH FDVK ÁRZV D VLQJOH DYHUDJH LV HVWLPDWHG ZLWKRXW WDNLQJ LQWR DFFRXQW WKDW
WKHUH DUH DGYDQWDJHV LQ UHFHLYLQJ FDVK ÁRZV DV VRRQ DV SRVVLEOH DQG XVH WKHP IRU RWKHU
purposes, or, at least, to save for the payment of interest.



1R RQH FRQVLGHUV WKH VXPV RI PRQH\ UHPDLQLQJ DV D UHVXOW RI SXUFKDVLQJ D SURGXFW DW D
lower price compared to other products, even when these sums mean an advantage.



$UWLÀFLDO DX[LOLDU\ ÀJXUHV DUH FRQVWUXFWHG HVWLPDWHG LQWHUHVW DQG GHSUHFLDWLRQ DOW
hough the actual values are accurately known: the statutory depreciation and interest
DJUHHG ZLWK WKH EDQN LQ FDVHV RI LQYHVWPHQW ÀQDQFLQJ

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
WKH LQYHVWPHQWV WKH FKDUDFWHU RI D VHULHV RI FDVK ÁRZV ZKLFK XVXDOO\ KDYH D QHJDWLYH LQLWLDO SD\PHQW
IROORZHG E\ D VHULHV UHWXUQ ÁRZV RI GLIIHUHQW PDJQLWXGHV 7KLV PHDQV WKDW WKH FDVK ÁRZV DW GLIIHUHQW
points in time are mathematically processed and valued economically. The earlier occurrence of a posiWLYH UHWXUQ ÁRZ RU QHJDWLYH  WKH JUHDWHU LWV HIIHFW RQ WKH RXWFRPH WKDW PHDQV LQ WKH FDSLWDO YDOXH RU LQ
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 customer 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
7KLV VXEFKDSWHU GHVFULEHV ERWK WKH ÀQDQFLQJ RSWLRQV IRU LQQRYDWLRQ SURMHFWV DQG LQQRYDWLYH FRPSDQLHV
and the respective decision criteria of the funders.
To maximize opportunities and minimize the risks that the acquisition of a funding implies, it is necesVDU\ WR PDNH D UHDVRQDEOH VHOHFWLRQ RI WKH FRPSRQHQWV RI WKH EXVLQHVV ÀQDQFLQJ DQG LQQRYDWLRQ SURMHFWV
as well as an intensive preparation to negotiate the funding.
7KH PHDQLQJ RI ÀQDQFLQJ LV WKDW LW DOORZV WDNLQJ D OHDS LQ JURZWK ,Q IDFW PDQ\ EXVLQHVVHV DUH SRVVLEOH
thanks to funding.
By providing liquidity, funding allows further investment, to cover distribution costs and maintain inventory at levels that correspond to a market quota and sales volume which have not been achieved yet. This is
ZKDW RIWHQ DOORZV UHDO JURZWK :LWKRXW IXQGLQJ WKH JURZWK ZRXOG EH YHU\ VORZ LW ZRXOG RQO\ EH ÀQDQFHG
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 resources that funding allows to have in advance, lead to greater sales volumes, if everything goes as planned.
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)LJXUH  7KH VHQVH RI ĆQDQFLQJ WR HQDEOH WKH XSVFDOLQJ RI VDOHV DQG WKH FRPSDQ\ VL]H 6RXUFH 2ZQ HODERUDWLRQ

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 innovation projects.

Financing

Debt Capital

Equity

Internal
Financing

ï Debts
ï 5HVHUYHV

ï
ï
ï
ï

6HOIILQDQFLQJ
5HWDLQHG EHQHILWV
(TXLW\ UHVHUYHV
(TXLW\ LQFUHDVH

External
Financing

Long-term:
ï Loans, leasing
ï Liabilities
Short-term:
ï Supplier credits
ï Customer credits
ï Current account loans

ï New shareholders
ï 6KDUHG HTXLW\ LQFUHDVH VKDUHV LVVXLQJ

7DEOH  )LQDQFLQJ 0DWUL[ 6RXUFH 2ZQ HODERUDWLRQ
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)LQDQFLQJ VRXUFHV DUH FODVVLÀHG LQWR IRXU FDWHJRULHV LQWHUQDO DQG H[WHUQDO ÀQDQFLQJ RQ WKH RQH KDQG DQG
equity and debt capital on the other.
Both equity and borrowed capital may come from outside or from inside, from the perspective of a particular period; for example, if new partners are included to raise equity, this own capital is considered
DV H[WHUQDO ÀQDQFLQJ 2Q WKH FRQWUDU\ DQ HTXLW\ LQFUHDVH WKURXJK FRQWULEXWLRQV IURP WKH H[LVWHQW VKDUHKROGHUV ZRXOG UHSUHVHQW DQ LQWHUQDO ÀQDQFLQJ $IWHU WKH LQFOXVLRQ RI QHZ VKDUHKROGHUV WKHVH ÅEHORQJµ WR
the company and therefore, these new contributions would not be designated as external funding. Then,
WKH GLIIHUHQWLDWLRQ EHWZHHQ LQWHUQDO DQG H[WHUQDO ÀQDQFLQJ GHSHQGV DOVR RQ WKH VLWXDWLRQ DW D VSHFLÀF
moment. However, the difference between equity and borrowed capital is independent of the situation.
7KH DXWKRUL]HG VKDUHKROGHU FDSLWDO UHSUHVHQWV HTXLW\ DQG LQ PRVW FDVHV LQFUHDVHV ZLWK LQFRPH SURÀW
DQG GHFUHDVHV ZLWK WKH ORVVHV RI WKH FRPSDQ\ $GGLWLRQDOO\ WKHUH LV QR À[HG LQWHUHVW UDWH RQ WKLV FDSLWDO
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 commitment 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:
7KRVH FRPPRQO\ NQRZQ DV ÀQDQFLDO LQYHVWRUV DUH YHQWXUH FDSLWDO ÀQDQFLHUV RU EXVLQHVV DQJHOV DQG KDYH
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
WKDW KDV UDLVHG LWV YDOXH LV XVXDOO\ WKH PDLQ VRXUFH RI ÀQDQFLDO VXFFHVV RI YHQWXUH FDSLWDO LQYHVWPHQWV
)RU EXVLQHVVHV WKHVH LQYHVWRUV WHQG WR EH JRRG SDUWQHUV ZKR VXSSRUW E\ ÀQDQFLDO LQYHVWPHQWV EXW DOVR
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
DUH JHQHUDOO\ QRW ÀQDQFLDO LQYHVWRUV 6WUDWHJLF LQYHVWRUV XVXDOO\ SODQ WKH IXOO DFTXLVLWLRQ RU DW OHDVW WKH
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,
SHUVRQDO JXDUDQWHHV HWF 7\SLFDOO\ WKLV FDSLWDO JHQHUDWHV À[HG RU YDULDEOH LQWHUHVWV ZKLFK DUH DOZD\V VHW
RXW LQ D FRQWUDFW 7KLV LQWHUHVW PXVW EH SDLG UHJDUGOHVV RI SURÀW RU ORVV JHQHUDWLRQ E\ WKH FRPSDQ\
2QH DGYDQWDJH RI WKLV IRUP RI H[WHUQDO FDSLWDO LV WKDW OHQGHUV KDYH OLWWOH RU QR LQÁXHQFH RYHU FRPSDQ\
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
HFRQRPLF DFWLYLW\ 7KLV LV SUHFLVHO\ ZKDW LV VRXJKW WR JHQHUDWH DQ DFFHSWDEOH SURÀW IRU WKH RZQHUV RI WKH
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).
$QRWKHU IRUP RI ÀQDQFLQJ WKDW LV FRQVWDQWO\ JURZLQJ LV FDOOHG PH]]DQLQH FDSLWDO ZKLFK LV D PL[HG IRUP
It is considered a type of equity, as responsibilities lie on the capital in case of problems. However, this
DSSURDFK LQYROYHV QRW RQO\ SDUWLFLSDWLRQ LQ SURÀWV RU ORVVHV WKXV DYRLGLQJ WKH WRWDO ULVN RI HTXLW\ ORVV
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.
,Q WKLV FDVH WKH LQWHUHVWV VHW DUH À[HG DW D KLJK UDWH 7KH PH]]DQLQH FDSLWDO RSWLPL]HV WR D FHUWDLQ H[WHQW
WKH LQYHVWRUV· EHQHÀWV WKH\ REWDLQ SDUWLFLSDWLRQ LQ WKH RZQHUVKLS RI WKH FRPSDQ\ EXW DUH DOVR H[SRVHG
to eventual losses by bankruptcy risk. Still, on average, they continuously receive higher interests, if the
FRPSDQ\ GRHV QRW IDOO LQWR VHULRXV GLIÀFXOWLHV

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
WKDW FRXOG RFFXU 7KH VXEVLGLHV DUH LQVWUXPHQWV RI WKH JRYHUQPHQWV WR VXSSRUW VSHFLÀF HFRQRPLF VHFWRUV
At the same time, they have the risk of making companies direct themselves towards the objectives of
SXEOLF DFWRUV 7KHUHIRUH FRPSDQLHV DUH ZHOO DGYLVHG ZKHQ WKH\ UHFHLYH GHYHORSPHQW IXQGV WKDW ÀW WKHLU
EXVLQHVV VWUDWHJ\ 7KH IROORZLQJ ÀJXUH SURYLGHV D JHQHUDO RYHUYLHZ RI WKH ÀQDQFLQJ PHWKRGV DFFHVVLEOH
to businesses at different stages.
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)LJXUH  )RUPV RI ĆQDQFLQJ DFFRUGLQJ WR WKH GHYHORSPHQW VWDJH RI WKH FRPSDQ\

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
$ YHU\ ULVN\ LQYHVWPHQW LV WKDW ZKLFK LV LQWHQGHG WR ÀQDQFH WKH HDUO\ VWDJH RI WKH FRPSDQ\ WKH VRFDOOHG
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
ORVW )RU WKLV UHDVRQ LQ D ORW RI FRXQWULHV WKH ÀQDQFLQJ RI WKH VHHG VWDJH LV XVXDOO\ PDQDJHG ZLWK SXEOLF
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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
WKHUH DUH RWKHU UHTXLUHPHQWV WKH H[LVWHQFH RI D FOHDU EHQHÀW IRU WKH FOLHQW DQG WKH H[LVWHQFH RI XQLTXH
selling points (USP or unique selling proposition, which are the critical differentiation factors that convinces 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
HYHQWXDOO\ WKH\ FRXOG EH SURÀWDEOH ZKHQ VROG

2.

Is it the appropriate team of entrepreneurs?

3.

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:


,I WKH WHDP LV FRPSOHWH $OO NH\ DUHDV VKRXOG EH FRYHUHG E\ WKH DSSURSULDWH
shareholders.



,I WKH WHDP LV FRQYLQFLQJ UHJDUGLQJ WKH VRFDOOHG 0·V 0DQDJHPHQW 0DQDJHPHQW
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 income 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
YHU\ HDUO\ VWDJH ZLWK D ODUJH ULVN $V LQGLYLGXDOV WKHLU JRDO LV WKH KLJK SURÀWDELOLW\ RI WKHLU LQYHVWHG FDpital 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.
1RQHWKHOHVV WKH ÀUVW JRDO ZKHQ HQWUHSUHQHXUV GR QRW KDYH HQRXJK VWDUWXS FDSLWDO LV JHQHUDOO\ WKH )·V
Friends, Fools and Family. Obtaining funds from these sources is interesting for several reasons, although
LW LV RIWHQ LQVXIÀFLHQW )DPLO\ DQG IULHQGV RIWHQ SURYLGH PRQH\ ZLWKRXW LQWHUHVWV DQG XVXDOO\ XQFROODWHUDOL]HG $W WKH VDPH WLPH HQWUHSUHQHXUV IHHO D GHHS REOLJDWLRQ WR UHWXUQ WKH PRQH\ WR WKHLU ÀQDQFLHUV DQG
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.
7KH SULYDWH LQYHVWRUV FDQ DOVR DFW ZKHQ WKH FRPSDQ\ IDFHV GLIÀFXOWLHV EXW VWLOO KDV D JRRG SURVSHFW IRU
WKH IXWXUH DIWHU WKH DGGLWLRQ RI QHZ FDSLWDO ,Q WKHVH FDVHV IXQGHUV H[HUW PRUH LQÁXHQFH RQ WKH VHOHFWLRQ
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
FDVH WKH H[SHFWDWLRQ RI GHYHORSPHQW RI SURÀWV DQG VDOHV RI WKH FRPSDQ\ LV DOVR ORQJWHUP RULHQWHG

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
PRGLÀHG ZLWK UHVSHFW WR WKH SURÀWV RI WKH ERUURZHU &RQVHTXHQWO\ EDQNV DUH QRW DIIHFWHG E\ WKH VXFFHVV
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
LQÁXHQFHG E\ D FRQYLQFLQJ EXVLQHVV FRQFHSW RU WKH DSSURSULDWH PDUNHW FRQGLWLRQV
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$Q LQGLVSHQVDEOH FRQGLWLRQ LV D VXIÀFLHQW HTXLW\ UDWLR 7KLV UHTXLUHPHQW RI WKH EDQNV
varies by country, but it is usually between 10% and 70% of equity within the total
capital.



*XDUDQWHHV LQ WKH IRUP RI PRUWJDJHV RI ODQG DQG UHDO HVWDWH RU RWKHU DVVHWV
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:


7KH HTXLW\ UDWLR



6DOHV



3URÀW RU ORVVHV LQ UHFHQW \HDUV



7KH PDUJLQ DQG LWV HYROXWLRQ



7KH FRPSDQ\ DVVHWV LQFOXGLQJ SDWHQWV



'HYLDWLRQV RI WKHVH GDWD FRQFHUQLQJ SDVW SODQQLQJ

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:


0DQDJHPHQW DQG RUJDQL]DWLRQ



7HDP



6WUDWHJ\



3URGXFW DQG PDUNHW SRVLWLRQ



6HFWRU HQYLURQPHQW DQG FRPSHWLWLYH HQYLURQPHQW

These factors say more about the opportunities and future risks to the lender and, therefore, of the reSD\PHQW +RZHYHU WKH\ DUH GLIÀFXOW WR TXDQWLI\ DQG SXW LQWR DQ DVVHVVPHQW VFKHPH %DQNV GHYHORS DQG
UHÀQH WKHLU PRGHOV RI DVVHVVPHQW DOWKRXJK IRU D QXPEHU RI TXDOLWDWLYH IDFWRUV D VXEMHFWLYH DVVHVVPHQW
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 customers. 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
WR WKH EDQN V SURÀWDELOLW\ WKURXJK LQWHUHVW RQ ORDQV 5HJDUGLQJ WKLV PDWWHU LWV EHKDYLRXU LV VLJQLÀFDQWO\
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 assume 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 guarantee 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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Management of the fuzzy
front end of innovation
In the management of an innovation process there are three different phases (see Chapter 1):


7KH HDUO\ SKDVH RI WKH LQQRYDWLRQ SURFHVV FRQVLVWV RI DQDO\]LQJ PDUNHW RSSRUWXQLWLHV
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.



7KH VHFRQG SKDVH RI WKH LQQRYDWLRQ SURFHVV LV PDLQO\ IRFXVHG RQ WKH LPSOHPHQWDWLRQ RI
the innovation project, that is, the development of the new product or process.



$W WKH HQG RI WKH LQQRYDWLRQ SURFHVV FRPHV WKH LQWURGXFWLRQ SKDVH RI WKH QHZ SURGXFW
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
RI WKH ÀUVW SKDVH RI WKH LQQRYDWLRQ SURFHVV
Before innovation projects are born or set up, ideas must be developed in the early stages. But this process also needs to be structured and oriented. Ideas do not come out of nowhere and they should be reJXODWHG E\ WKH VRFDOOHG WKLQNLQJ FRUULGRUV ZKLFK PXVW EH SUHYLRXVO\ LGHQWLÀHG 7KLV PHDQV GHWHUPLQLQJ
the directions in which ideas will be developed. This does not depend, in turn, on random decisions, but
RQ D SURIRXQG DQDO\VLV RI WKH LQWHUQDO DQG H[WHUQDO GHPDQGV WR GHÀQH WKH DUHDV ZLWK WKH PRVW SURPLVLQJ
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
DQG SURGXFWV WKDW GR QRW DGG D VLJQLÀFDQW YDOXH WR WKH FXVWRPHUV RU WKH FRPSDQ\
:KHQ WKH LQQRYDWLRQ ÀHOGV DUH GHÀQHG WKH JHQHUDWLRQ RI LGHDV FDQ WDNH SODFH 7KH LGHD JHQHUDWLRQ SKDVH
LV QRW QHFHVVDULO\ D OLQHDU SURFHVV LW SUREDEO\ LQFOXGHV VHYHUDO URXQGV WR ÀQDOO\ UHDFK WKH ULJKW LGHDV
0RYLQJ DORQJ WKLV VHTXHQFH LGHDV PXVW EH HYDOXDWHG DFFRUGLQJ WR WKH GHÀQHG FULWHULD 6RPHWLPHV WR
quickly detect the best ideas within a group or „pool” of ideas, not only one but several processes of evaOXDWLRQ DUH UHTXLUHG 7KHVH LGHDV QHHG WR EH GHYHORSHG WR KDYH LQ WKH HQG D GHÀQHG FRQFHSW WDNLQJ LQWR
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. Finally, the plan is evaluated and in the best case, adopted by the next stage of the process: the NPD phase
1HZ 3URGXFW 'HYHORSPHQW LQ ZKLFK LWV GHYHORSPHQW EHJLQV VHH ÀJXUH  
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)LJXUH  7KH IURQWHQG SKDVH RI WKH LQQRYDWLRQ SURFHVV 6RXUFH 2ZQ HODERUDWLRQ

However, this process shown above is not so simple. For example, in the phase of the demand and opportunity 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 generation 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.
$V LW ZDV SUHYLRXVO\ PHQWLRQHG LQ WKH ÀUVW FKDSWHU RI WKH ERRN UHJDUGLQJ WKH ÅFUHDWLYH GHVWUXFWLRQµ WKH
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 repreVHQWV DV VKRZQ LQ )LJXUH  WKH SDUW RI WKH SURFHVV LQ ZKLFK LQQRYDWLRQ FDQ EH PRUH LQÁXHQFHG VLQFH
the front-end of innovation management shows a high potential for improvement.
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)LJXUH  ,QćXHQFH FRVW RI FKDQJHV DQG LQIRUPDWLRQ LQ WKH LQQRYDWLRQ SURFHVV 6RXUFH +LSSHO ( YRQ   :KHHOULJKW DQG

&ODUN  

Demand and Opportunity Analysis
The demand and opportunity analysis should be divided into the analysis of market demands and opportunities (external) on the one hand, and the analysis of demands (internal) on the other.
7KH PDUNHW GHPDQGV DQG RSSRUWXQLWLHV DUH WKH ÀUVW VLHYH RI LGHDV IRU IXUWKHU SURFHVVLQJ 7KHUH LV D YDULHW\ RI LQIRUPDWLRQ VRXUFHV DQG WRROV WR FROOHFW DQG V\VWHPDWL]H WKHP $PRQJ WKHVH ZH FDQ ÀQG


0DUNHW UHVHDUFK UHSRUWV



,QWHUYLHZV ZLWK FXVWRPHUV



0DUNHW WUHQG DQDO\VLV



7HFKQRORJLFDO DQDO\VLV



,QWHUYLHZV ZLWK H[SHUWV



&RPSHWLWRU DQDO\VLV

There are several methods for structuring the collection of customers and market information
VHH ÀJXUH  
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)LJXUH  0DQDJHPHQW WRROV LQ WKH IURQWHQG RI WKH LQQRYDWLRQ SURFHVV 6RXUFH 2ZQ HODERUDWLRQ

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
IRU GHÀQHG PDUNHWV ZLWK VSHFLÀF FKDUDFWHULVWLFV ,Q WKLV ZD\ WKH LQIRUPDWLRQ RI WKH PDUNHW FDQ EH PDQDged 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
DFKLHYHG WKURXJK D FOHDU GHÀQLWLRQ RI WKH FXVWRPHU UHTXLUHPHQWV :KDW GRHV WKH FXVWRPHU ZDQW" DQG LWV
IXOÀOPHQW +RZ LV WKLV DFFRPSOLVKHG"  %RWK WKH GHPDQGV DQG WKH IDFWRUV WKDW VDWLVI\ WKHP DUH LQWURGXced 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.
)LQDOO\ WKH LPSOHPHQWDWLRQ RI WKH EHQFKPDUNLQJ ZLWKLQ WKH 4)' HQDEOHV WKH FRPSDQ\ WR UHGHÀQH WKH
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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 customers in a short period of time complementing qualitative elements, such as Focus Groups, with quantitative 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’
DQG RQ WKH XVH RI WKH UHVXOWV JDLQHG IRU LQQRYDWLRQV ,Q WKH SURGXFW FOLQLF ÀQLVKHG SURGXFWV RU ZHOOGHveloped 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,
LWV JRDOV DQG REMHFWLYHV LQ WKH ORQJ WHUP 7KH FRPSDQ\ ZLOO KDYH FRPPHUFLDO REMHFWLYHV DQG ÀQDQFLDO
JRDOV DV ZHOO DV RWKHU W\SHV RI REMHFWLYHV LQ HDFK VSHFLÀF FDVH 7KHUHIRUH LW ZLOO EH QHFHVVDU\ WR EH FOHDU
on what the product represents for the company in strategic terms in the present and the future. Thus, we
GHWHUPLQH KRZ QHFHVVDU\ DQG SURÀWDEOH LW LV WR FDUU\ RXW DQ LQQRYDWLRQ SURMHFW RI WKH SURGXFW RU VHUYLFH
in question.
The tools that contribute to this analysis are:


5HYLHZ DQG DQDO\VLV RI SROLFLHV YLVLRQ DQG PLVVLRQ RI WKH FRPSDQ\



3URGXFW OLQH DQG SURGXFW PL[ DQDO\VLV



3URGXFW SRUWIROLR DQDO\VLV

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 partiFLSDWLRQ WKDW WKH FRPSDQ\ KDV LQ WKH SURGXFW PDUNHW WKH PDWUL[ SURYLGHV DQ RYHUYLHZ RI WKH SURÀWDELOLW\
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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7KH )0($ )DLOXUH 0RGH (IIHFW $QDO\VLV WHFKQLTXH LV YHU\ XVHIXO IRU WKH FODVVLÀFDWLRQ DQG FDWHJRUL]DWLRQ RI LGHQWLÀHG ULVNV LQ SURGXFWLRQ DQG VHUYLFH SURYLVLRQ SURFHVVHV 7KH GHWHFWLRQ DQG IXUWKHU PDQDJHment 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
WKH EDVLV IRU VHOHFWLQJ VRPH RI WKHVH DQG GHYHORSLQJ PDQXDOV IRU WKHLU DSSOLFDWLRQ )RU WKLV ÀUVW SKDVH RI
the process, four tools have been selected: Personas, QFD (Quality Function Deployment), FMEA, and
the Scenarios Technique.

Idea generation
:KHQ WKH IUDPHV DQG WKH GLUHFWLRQ RI LQQRYDWLRQ DUH GHÀQHG WKH JHQHUDWLRQ RI LGHDV FDQ WDNH SODFH 7KH
LGHD JHQHUDWLRQ SKDVH LV QRW QHFHVVDULO\ D OLQHDU SURFHVV LW SUREDEO\ LQFOXGHV PRUH URXQGV WR ÀQDOO\ UHDFK
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
FDQ ÀQG


%UDLQVWRUPLQJ



%UDLQZULWLQJ ²  PHWKRG



%LRQLFV



$QDORJLHV 6\QHFWLFV

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 characWHULVWLFV RI WKH SURGXFWVHUYLFH $PRQJ WKHVH DUH


&KHFNOLVW



0RUSKRORJLFDO DQDO\VLV PRUSKRORJLFDO ER[



5HOHYDQFH WUHH



6L[ WKLQNLQJ KDWV PHWKRG
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7KH XVH RI D PHWKRG RU DQRWKHU GHSHQGV RQ WKH FRQGLWLRQV WKHUHIRUH LW LV VXJJHVWHG WR GHÀQH ZKLFK DSplication 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
PRGLÀFDWLRQ DGDSWDWLRQ RU LPSURYHPHQW RI H[LVWLQJ SURGXFWV RU VHUYLFHV
7KH WKHRU\ RI LQYHQWLYH SUREOHP VROYLQJ 75,= LV D PHWKRGRORJ\ WKDW FRQWDLQV D VHW RI WRROV WR JHQHrate ideas for solving a given problem. This methodology provides methods that facilitate the problem
IRUPXODWLRQ WKH DQDO\VLV RI V\VWHPV IDLOXUH DQDO\VLV DQG HYHQ WKH LGHQWLÀFDWLRQ RI V\VWHP HYROXWLRQ
patterns. This systematic process has been generated in the area of engineering, but can be applied in
GLIIHUHQW DUHDV 7KH GLIIHUHQW WRROV RI WKH 75,= DUH VWUXFWXUHG LQ D NQRZOHGJH EDVH D VHTXHQFH RI DFWLRQV
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:


%UDLQVWRUPLQJ



$QDORJLHV 6\QHFWLFV



&KHFNOLVW



0RUSKRORJLFDO PDWUL[



6L[ WKLQNLQJ KDWV PHWKRGV

Idea evaluation
A simple method for the assessment of ideas is the clustering and prioritization of ideas. This consists
RQ WKH SULRULWL]DWLRQ RI WKH JURXSV RI LGHDV LQ TXDGUDQWV WDNLQJ LQWR DFFRXQW WKH FXVWRPHU EHQHÀW WKH
FRPSDQ\·V EHQHÀW VL]H DQG PDUNHW JURZWK DQG WKH PDWXULW\ RI WKH PDUNHW 7KH JURXSV RI LGHDV PXVW
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
LQ SURYLGLQJ WKH VHUYLFH DV D ZKROH 7KHQ LW LV UDWHG DFFRUGLQJ WR D SUHGHÀQHG UDQJH KRZ PXFK WKH SURduct 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 market, 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:
3URGXFW6HUYLFH


%HQHÀW IRU WKH FXVWRPHU



'HJUHH RI GLIIHUHQWLDWLRQ



2SSRUWXQLW\ IRU DGGLWLRQDO SURGXFWV



%DUULHUV SRVVLELOLW\ DJDLQVW FRPSHWLWRUV



(FRQRPLF EHQHÀW



3RVLWLRQ LQ WKH PDUNHW

Market attractiveness


0DUNHW VL]H



0DUNHW JURZWK



0DUNHW G\QDPLFV



$GMXVWPHQWV RI WKH IRFXV DUHDV



:HDNQHVV RI WKH FRPSHWLWRUV



/RZ HQWU\ EDUULHUV



0DUNHW DFFHVVLELOLW\

Competence and technology


&RPSHWHQFLHV



7HFKQRORJLHV



:LQGRZ WR WKH PDUNHW



7HFKQRORJLFDO FRPSOH[LW\



&RPSOH[LW\ LQFUHDVH
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Ability to manage risks


7HFKQLFDO ULVNV



5LVN RI UXSWXUH RI WKH PDUNHW



/DFN RI VNLOOV



6WUHQJWK RI WKH FRPSHWLWRUV



&DQQLEDOLVP DPRQJ WKH RZQ SURGXFWV

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
FDUULHG RXW WKH\ FDQ EH JURXSHG LQ DFFRUGDQFH ZLWK WKHLU DIÀQLW\ LQWR YDULRXV JURXSV
If at this point ideas have been evaluated and selected according to the key criteria outlined above, it
VLJQLÀFDQWO\ GHFUHDVHV WKH ULVN RI ZDVWLQJ YDOXDEOH UHVRXUFHV RI WKH FRPSDQ\ GXULQJ WKH GHYHORSPHQW
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 deWHUPLQLQJ LWV ORFDWLRQ DORQJ WKH OLQH RI WKH WHFKQRORJLFDO DQG VFLHQWLÀF GHYHORSPHQW 7KH FRQFHSW RI WKH
SURGXFW VHUYLFH RU SURFHVV PXVW EH GHÀQHG ZLWK SUHFLVLRQ DQG FRKHUHQFH
7KH GHÀQLWLRQ RI WKH FRQFHSW RI SURGXFWV VHUYLFHV RU QHZ RU PRGLÀHG SURFHVVHV LV RQH RI WKH PRVW LPportant stages of the innovation planning. The importance lies on the coherence that the innovation result
must have regarding the set objectives.
,W LV DGYLVDEOH WR GHWHUPLQH WKH KLHUDUFK\ RI REMHFWLYHV DW WKH WLPH RI LWV GHÀQLWLRQ :KHQ SUHVHQWLQJ
them graphically, it is possible to understand which goals are developed from others and which are more
FORVHO\ UHODWHG )RU D FRPSUHKHQVLYH RYHUYLHZ RI WKH REMHFWLYHV LW LV QHFHVVDU\ WR GHÀQH WKH LQYROYHPHQW
of people, the motivations and the rationale for decisions, including the timeframe. Of course, the objectives must be determined with a strict market orientation.
7KH FRQFHSW VKRXOG GHÀQH WKH QHHGV DQG GHVLUHV WKDW WKH QHZ SURGXFW RU VHUYLFH PXVW VDWLVI\ 7KH FRPbination 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,
RSHUDWLRQDO DQG HPRWLRQDO  7KH GHÀQLWLRQ RI WKH FRQFHSW PXVW VSHFLÀFDOO\ DQVZHU WKH IROORZLQJ TXHVWLRQV
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:KDW LV WKH SURGXFW RU VHUYLFH"



:KDW QHHG RU GHVLUH PXVW WKH SURGXFW PHHW"



:KR LV WKH WDUJHW RI WKH SURGXFW RU VHUYLFH"



+RZ LV WKH SURGXFW RU VHUYLFH GLIIHUHQW IURP WKH FRPSHWLWRUV·"



+RZ LV WKH SURGXFW RU VHUYLFH JHQHUDWHG"



:KDW LV WKH SURGXFW PDGH RI"



:KDW DUH WKH SDUWV RU FRPSRQHQWV RI WKH SURGXFW RU VHUYLFH"

6KRXOG LQQRYDWLRQ EH GLUHFWHG WR D SURFHVV RU VROYH D VSHFLÀF SUREOHP WKH FRQFHSW PXVW EH GLUHFWO\
OLQNHG WR WKH VSHFLÀF DSSURDFK RI WKH SUREOHP RU WKH FXUUHQW GHÀQLWLRQ RI WKH SURFHVV
The functional analysis allows analyzing the interaction of the components of a system. This tool analyzes the functions performed by these components and is useful for checking the coherence of the attriEXWHV WKDW DUH PHDQW WR EH JHQHUDWHG LQ WKH SURGXFW RU VHUYLFH LQ UHODWLRQ WR VSHFLÀF JRDOV 6LPLODUO\ WKH
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 BlueSULQWLQJ WKH OD\RXW RI WKH VHUYLFH LV GHVFULEHG LQ D ÁRZFKDUW $V D UHVXOW ZH REWDLQ WKH SUHVHQWDWLRQ RI
the chronological sequence of activities in the service process (in the horizontal plane). Each individual
DFWLYLW\ LV FODVVLÀHG LQ GLIIHUHQW YHUWLFDO SODQHV DFFRUGLQJ WR WKHLU FORVHQHVV WR WKH FXVWRPHU :LWK WKLV
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
UDLVLQJ FXVWRPHU VDWLVIDFWLRQ LQFUHDVLQJ WKH HIIHFWLYHQHVV DFKLHYHPHQW RI REMHFWLYHV DQG WKH HIÀFLHQF\
EHQHÀWFRVW UDWLR RI WKHVH VHUYLFH SURFHVVHV FRQVLGHULQJ HDFK RQH RI LWV VWDJHV
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
WR PDNH DGMXVWPHQWV DQG PRGLÀFDWLRQV DOUHDG\ DW WKLV VWDJH
7R IXOÀO WKLV SXUSRVH WKH 7DUJHW &RVWLQJ PHWKRG LV DQ HIÀFLHQW HIIHFWLYH DQG UHODWLYHO\ VLPSOH RSWLRQ
Considering their great usefulness and versatility, the Service Blueprinting and the Target Costing have
been selected to be explained in more detail later on.

Managing the Fuzzy Front-End of Innovation

104

Project planning
Core elements of project planning are:


3ODQ RI DFWLYLWLHV



6FKHGXOLQJ



5HVRXUFH SODQQLQJ



&RVW DQG ÀQDQFLDO SODQQLQJ



6WUXFWXUH SODQQLQJ UROHV DQG SHRSOH LQ FKDUJH



5LVN PDQDJHPHQW

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 appropriate 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 aggregation levels (corporate, industrial) as well as in terms of time (extrapolation, retrospective). Additionally,
WKLV WRRO SURPRWHV WKH FRRUGLQDWLRQ RI UHTXLUHPHQWV DQG GHPDQGV ZLWK WKH VFLHQWLÀFWHFKQRORJLFDO RIIHU
through the collaboration and integration of relevant actors. Roadmapping is a wonderful tool for planQLQJ DQG DOORFDWLQJ UHVRXUFHV LQ WKH VKRUW PHGLXP DQG ORQJWHUP IDFLOLWDWLQJ WKH ÁH[LELOLW\ DQG DGDSWDELOLW\ WKURXJK WKH LGHQWLÀFDWLRQ DQG GHOLQHDWLRQ RI DOWHUQDWLYH SDWKZD\V
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 alORFDWLRQ RI UHVRXUFHV IRU HDFK VSHFLÀF DFWLYLW\ ,W ZLOO DOVR EH QHFHVVDU\ WR SHUIRUP DQ DGHTXDWH UHVRXUFH
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
EH FOHDUO\ GHÀQHG DV ZHOO DV WKH QDWXUH RI WKH RUJDQL]DWLRQ LQ WHUPV RI IRUPDOLW\ DQG DGPLQLVWUDWLRQ +Xman 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.
$ UHVSRQVLELOLW\ PDWUL[ FDQ FRPELQH WKH FRUUHFW DVVLJQPHQW RI VXIÀFLHQW KXPDQ UHVRXUFHV WR WKH SURMHFW
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tasks, indicating their roles, their authority and the necessary and conferred competences. The analysis
RI NH\ SHRSOH H[DPLQHV WKH UROH SDUWLFXODU LQWHUHVWV DQG WKH LQÁXHQFH RI NH\ LQGLYLGXDOV RQ WKH SURMHFW
7KLV WRRO DOVR DOORZV HVWDEOLVKLQJ SRVVLEOH FRQÁLFWV DQG GHVLJQV PHDVXUHV WR WDNH LQ WKH IXWXUH
Since the information management is crucial for the success of the innovation projects, it is recommenGHG WR SODQ WKH LQIRUPDWLRQ ÁRZV WKDW ZLOO EH QHHGHG 7KH LQIRUPDWLRQ PDWUL[ FDQ LGHQWLI\ ZKR WKH NH\
people are and what information they should receive. This instrument can still be used later in the project
management phase.
0RUHRYHU WKH ÀQDQFLDO SODQQLQJ DQG WKH FRQWURO RI SURMHFW FRVWV FDQ EH PDGH WKURXJK D EXGJHW ZKLFK
can determine any time the balance between what has been planned, what has been executed and the variations. This will allow taking timely preventive and corrective actions and redirecting the capture and
allocation of the project resources.
7UDGLWLRQDO DFFRXQWLQJ DQG ÀQDQFLDO FRQWURO LQVWUXPHQWV VXFK DV WKH LQFRPH VWDWHPHQW DQG WKH FDVK ÁRZ
VKRXOG DOZD\V EH NHSW XS WR GDWH WR TXLFNO\ REWDLQ D UHOLDEOH YLHZ RI WKH SURMHFW·V ÀQDQFLDO VLWXDWLRQ
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:


6WUXFWXUH SODQV DQG WDVNV OLVWV



3(57 FKDUW RU QHWZRUN GLDJUDP



*$177 FKDUW RU EDU FKDUW



5RDGPDSSLQJ

Feasibility assessment
It is necessary to include a feasibility assessment in the plan for several reasons, for example to present
WKH SODQ WR SRWHQWLDO ÀQDQFLHUV RU WR WKH WRS PDQDJHPHQW RI WKH FRPSDQ\
,Q DGGLWLRQ WR WKH WHFKQLFDO IHDVLELOLW\ WKH ÀQDQFLDO IHDVLELOLW\ RI WKH SODQ PXVW EH SURYHG DV ZHOO 7R GR
VR ZH FDQ XVH WKH FRPPRQ WHFKQLTXHV IRU LQQRYDWLRQ SURÀWDELOLW\ DQDO\VLV VKRZLQJ LQGLFDWRUV EDVHG
RQ GLVFRXQWHG FDVK ÁRZV VXFK DV WKH QHW SUHVHQW YDOXH 139  DOVR NQRZQ DV QHW SUHVHQW ZRUWK 13:
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
,Q HDFK SKDVH RI WKH LQQRYDWLRQ SURFHVV GLIIHUHQW LQWDQJLEOH IDFWRUV WKDW VLJQLÀFDQWO\ LQÁXHQFH WKH VXFcess 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 favourable 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.
7KH DEVHQFH RI D GRFXPHQW WKDW SURYLGHV D IUDPHZRUN DQG JXLGHV WKH DFWLRQV RIWHQ OHDGV WR LQHIÀFLHQFLHV
related to the dispersion of efforts, to distant perceptions among members of the organization regarding
WKH SURMHFW WR LQDGHTXDWH RU SRRUO\ GHÀQHG RUJDQL]DWLRQ WR GLVRUJDQL]DWLRQ RI WKH FRQWULEXWLRQV DQG DFWLvities 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
FRPSDQ\ WR KDYH DQ LQWHJUDWHG YLVLRQ RI WKH LQQRYDWLRQ SURMHFW ZLWK FOHDUO\ GHÀQHG HOHPHQWV ZKLFK FDQ
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
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$QDO\VLV RI H[WHUQDO DQG LQWHUQDO GHPDQG



$QDO\VLV RI WHFKQRORJLFDO RSWLRQV
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1HZ SURGXFWVHUYLFHSURFHVV LGHD DQG LWV YDOXH SURSRVLWLRQ



&RQFHSW RI QHZ SURGXFWVHUYLFHSURFHVV



,PSDFW RQ ÀUP SHUIRUPDQFH

Part 2


.H\ DFWLYLWLHV IRU SURMHFW LPSOHPHQWDWLRQ DQG WLPHWDEOH



.H\ UHVRXUFHV



.H\ SDUWQHUV LQ SURMHFW LPSOHPHQWDWLRQ



&RVW DQG IHDVLELOLW\ RI WKH SURMHFW

7KH ÀUVW SDUW LV LQWHQGHG WR GRFXPHQW WKH RSSRUWXQLWLHV QHHGV DQDO\VHV UHDVRQV LGHDV VROXWLRQV WKDW
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
WKH ÀUVW SDUW
The document structure is designed in a way that responds certain key questions when it comes to elaborate the project innovation:


,Q ZKDW SURGXFW VHUYLFH RU SURFHVV ZH ZDQW WR LQQRYDWH"



+RZ GR ZH ZDQW WR LQQRYDWH LQ WKLV QHZ SURGXFW VHUYLFH RU SURFHVV"



+RZ LV WKH FRQFHSW RI WKH QHZ SURGXFWVHUYLFHSURFHVV"

To answer these questions it is necessary to perform an analysis of the internal and external demands that
GULYH LQQRYDWLRQ ,W LV DOVR QHFHVVDU\ WR LGHQWLI\ WKH WHFKQRORJLFDO RSWLRQV DQG ÀQDOO\ PDQDJH WKH LGHDV
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, continuous improvement practices and the observation of our customers’ portfolio, their needs and satisfaction are often among the most important demands. Of course, problems and risks generated in production
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SURFHVVHV SURYLVLRQ RI VHUYLFHV RU ORJLVWLFV FRXSOHG ZLWK WKH FRQVWDQW QHHG WR LQFUHDVH HIÀFLHQF\ DQG
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 external demands that motivate innovation. Many demands are generated by external regulations and other
HQYLURQPHQWDO IRUFHV WKDW VHW QHZ FKDOOHQJHV WR SURGXFWV VHUYLFHV RU EXVLQHVV RI WKH ÀUP PDNLQJ LW
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
7KH H[LVWLQJ WHFKQRORJLFDO RSWLRQV VKRXOG EH LGHQWLÀHG DQG GHVFULEHG WKRURXJKO\ 2QO\ WKHQ WKH EHVW
FRPELQDWLRQ RI DYDLODEOH DQG DFFHVVLEOH WHFKQRORJLHV IRU WKH FRPSDQ\ FDQ EH LGHQWLÀHG ZKLFK DOORZV WR
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 technology 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
H[SORLW LGHQWLÀHG RSSRUWXQLWLHV 2QFH WKH LGHDV ZHUH JHQHUDWHG DQG FROOHFWHG WKHVH VKRXOG EH IXUWKHU GHveloped and evaluated in order to select the idea or set of combined ideas which will generate additional
YDOXH E\ H[SORLWLQJ D QHZ PDUNHW LQFUHDVLQJ WKH XVHIXOQHVV DQG HIÀFLHQF\ VROYLQJ D SUREOHP UHGXFLQJ
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.
7KH YDOXH SURSRVLWLRQ PXVW EH GHVFULEHG LQ DFFXUDWH WHUPV DQG KDV WR UHÁHFW IRU H[DPSOH D FKDQJH LQ WKH
EHQHÀWV GHOLYHUHG WR FXVWRPHUV DQ LQFUHDVH LQ WKH HIÀFLHQF\ DQG VDIHW\ RI WKH SURFHVVHV DQG VHUYLFHV RU
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 process. 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,
PDUNHWLQJ DQG GLVWULEXWLRQ VKRXOG EH FOHDUO\ GHÀQHG 7KH VDPH DSSOLHV WR FKDQJHV LQ SURGXFWLRQ SODQWV
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
FDOFXODWHG $OO QHFHVVDU\ PHDVXUHV UHODWHG WR WKH ÀHOG RI LQWHOOHFWXDO SURSHUW\ OLFHQVLQJ DQG RWKHU UHODWHG
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 according to the nature of the project.
It is of utmost importance to quantify the expected impact. For this purpose, different tools can be used
VXFK DV VDOHV SURMHFWLRQV SURMHFWHG FDVK ÁRZV RU SURMHFWHG FRPSHWLWLYH DVVHVVPHQW UHSRUWV DPRQJ RWKHUV
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 activities that will make possible the achievement of the goals. All tasks to be done must be listed and described 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 resSRQVLELOLWLHV DQG EHQHÀWV WKDW HDFK RI WKH SDUWLHV LQYROYHG ZLOO JHW ZKHQ SDUWLFLSDWLQJ LQ WKH SURMHFW PXVW
EH DOVR FOHDUO\ GHÀQHG

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
SURMHFW LQFOXGLQJ WKH LQLWLDO LQYHVWPHQW UHTXLUHG &RQYHUVHO\ À[HG FRVWV UHODWHG WR SURGXFWLRQ SURYLVLRQ
RU IXQFWLRQLQJ RI QHZ SURGXFWV VHUYLFHV RU SURFHVVHV VKRXOG EH LQFOXGHG LQ WKH ÀUVW SDUW RI WKH GRFXPHQW
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
GDWD GRFXPHQWHG LQ WKH ÀUVW SDUW RQ WKH FKDSWHU UHODWHG WR WKH LPSDFW RQ ÀUP SHUIRUPDQFH %\ GRLQJ VR
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
DXWKRUV SURSRVH WKH IROORZLQJ VWUXFWXUH IRU WKH FDQYDV VHH ÀJXUH EHORZ 

)LJXUH  ,QQRYDWLRQ 3URMHFW &DQYDV

Given the qualities of the innovation project canvas, this tool is ideal for communication within the company 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
LQ D SURSHU ZD\ ZKLFK PDNHV WKHP XVHDEOH LQ DQ HIÀFLHQW ZD\ E\ WKH LQQRYDWLRQ WHDP 3HUVRQDV DUH RQH
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 customer into a form, which is easy and accessible for the innovation team. The suggested solution is the
GHYHORSPHQW RI ÀFWLYH FXVWRPHU SURÀOHV 3HUVRQDV ZKLFK FRXOG EH WKH SRWHQWLDO XVHU RI WKH VHUYLFH RU
product, which has to be developed.

Description
Personas are detailed, accessible archetypes, which are representative for actual groups of users and their
QHHGV 7KH\ DUH EDVHG RQ UHVHDUFK ZLWK UHDO SHRSOH DQG FRQVWUXFWHG RXW RI VSHFLÀF GDWD DERXW WKHVH UHDO
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
IDFWV IURP PDUNHW UHVHDUFK UHSRUWV ,W LV DOVR HDVLHU WR GHYHORS IRU D VSHFLÀF SHUVRQ LQVWHDG RI GHYHORSLQJ
for „the user”.
3HUVRQDV DUH QRW UHÁHFWLYH RI HYHU\ FXVWRPHU RU PDUNHW VHJPHQW DQG WKH\ DUH LGHDOO\ EDVHG RQ TXDOLWDWLYH
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
SURMHFW KLVKHU RZQ YLHZ DQG H[SHFWDWLRQV RQ KRZ WKH ÀQDO SURGXFW RU VHUYLFH VKRXOG ORRN OLNH 2QH RI
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.
)RU LQQRYDWLRQ WHDPV ZKLFK PRVW RI WKH WLPH FRQVLVW RI H[SHUWV IURP ÀHOGV ZKLFK KDYH QRWKLQJ WR GR
ZLWK PDUNHWLQJ LW LV RIWHQ GLIÀFXOW WR LGHQWLI\ DQG FRPPXQLFDWH WKH LQIRUPDWLRQ ZKLFK LV YDOXDEOH WR XQGHUVWDQG WKH FXVWRPHU UHTXLUHPHQWV (YHQ LI WKH LQIRUPDWLRQ LV LGHQWLÀHG DQG FRPPXQLFDWHG D FRQVLVWHQW
interpretation by all team members is not guaranteed. Personas offer an elegant way to escape from this
dilemma.
$ ORW RI FRPSDQLHV SHUIRUP LQWHQVLYH PDUNHW UHVHDUFK OLNH FXVWRPHU LQWHUYLHZV ÀHOG VWXGLHV WHOHSKRQH
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 ofWHQ QR UROH DW DOO 7KH PDMRULW\ RI WKH GHFLVLRQV DUH EDVHG RQ VRPH IDFWV DQG D ORW RI XQVSHFLÀF DVVXPSWLRQV
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.
,Q JHQHUDO LQQRYDWLRQ SURMHFWV DUH VHW XS WR WDUJHW DV PDQ\ DV SRVVLEOH FXVWRPHUV 7KLV PDNHV LW GLIÀFXOW
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 products or services for markets is problematic because they are consumed by individual customers and not
E\ ÅPDUNHWVµ 3HUVRQDV DOORZ WKH GHYHORSPHQW IRU D UHVWULFWHG QXPEHU RI FRQFUHWH GHÀQHG FXVWRPHUV
7KH\ GHÀQH ZKR LV D WDUJHW FXVWRPHU DQG ZKR LV QRW 7KLV OLPLWV WKH RSWLRQV DQG HQDEOHV EHWWHU GHFLVLRQV
ZKLFK IHDWXUHV VKRXOG EH LPSOHPHQWHG DQG ZKLFK GRQ·W 7KH TXDOLW\ RI D VHUYLFH RU SURGXFW FDQ EHQHÀW
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 developed 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
WKDW WKH 3HUVRQD ZDV GHYHORSHG IRU WKLV VSHFLÀF SURMHFW DQG LQFOXGHV DWWULEXWHV DFFRUGLQJ WR WKLV SXUSRVH
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
7RP LV  \HDUV ROG DQG ĆQLVKHG FROOHJH ZLWK D 0%$ GHJUHH 1RZ KH LV ZRUNLQJ
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.
+HQFH WKH GD\V KH ZRUNV LQ /RQGRQ KH KDV WR JR WR WKH RIĆFH LQ WKH PRUQLQJ E\ FDU D %0:  2QH RI KLV
KREELHV LV ĆVKLQJ )URP WLPH WR WLPH KH DQG KLV EHVW IULHQGV UHQW D ERDW DQG JR IRU D ĆVKLQJ WULS IRU  RU
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
7KH ÀUVW VHSDUDWLRQ RI 3HUVRQDV LV WKH RQH EHWZHHQ 3ULPDU\ DQG 6HFRQGDU\ 3HUVRQDV 3ULPDU\ 3HUVRQDV
attract the most of the attention during the development process. They are the main focus the service or
SURGXFW LV GHYHORSHG IRU 7KH RXWFRPH RI WKH XVH RI 3ULPDU\ 3HUVRQDV ZLOO EH VXIÀFLHQW IRU PRVW RI WKH
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.
6HFRQGDU\ 3HUVRQDV DUH UHOHYDQW IRU VSHFLÀF UHTXLUHPHQWV ZKLFK ZRXOG QRW ÀW LQWR WKH SURÀOH RI 3ULPDU\
Personas. They represent requirements of customers which could not be incorporated into Primary Personas. 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
UHDGDEOH EHFDXVH RI HOGHUO\ SHRSOH RIWHQ FDQQRW VHH D ZHOO DV \RXQJHU RQHV 7KH GHYHORSHG VROXWLRQ ĆWV
to all target groups and excludes none by its attributes. If we had chosen the teenager and his requirePHQWV DV SULPDU\ IRFXV WKH UHVXOW FRXOG EH QRW VXIĆFLHQW IRU RWKHU WDUJHW JURXSV OLNH WKH HOGHUO\ SHRSle. 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
3HUVRQDV FDQ EH GLIIHUHQWLDWHG E\ WKH SHUVSHFWLYH WKH\ DUH GHVFULEHG 'HVFULSWLYH 3HUVRQDV SURÀOHV LQclude mainly data how the Persona is seen by others like the marketing department. On the other hand,
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,QGLYLGXDOL]HG 3HUVRQDV SURÀOHV VHW WKH FXVWRPHU LQWR WKH FRQWH[W RI WKH EX\LQJ GHFLVLRQ XVLQJ VFHQDULR
7KH\ UHÁHFW KRZ KH VHHV KLPVHOI

$Q H[DPSOH IRU D GHVFULSWLYH 3HUVRQD SURĆOH LV -RQ LV D  \HDU ROG PDQDJHU LQ D FRPSDQ\ð KH OLNHV WR
SOD\ JROI DW WKH ZHHNHQGV ð ðKH LV PDUULHG DQG KDV WZR FKLOGUHQð
$Q H[DPSOH IRU DQ LQGLYLGXDOL]HG 3HUVRQD SURĆOH LV , P $OLVRQ DQG , P  \HDUV ROGð ðWR VSHDN LQ IURQW
RI PDQ\ SHRSOH PDNHV PH IHHO YHU\ LQVHFXUHð

Special form: Assumption Personas
Assumption Personas are Personas which are developed without any prior market studies or other information 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 Personas 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.

)LJXUH  3HUVRQDV GHYHORSPHQW SURFHVV
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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 Personas 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:


$ GHÀQLWLRQ RI WKH VFRSH RI WKH SURMHFW DQG WKH DVVRFLDWHG JRDOV IRU WKH 3HUVRQDV
core team



$ GHVFULSWLRQ RI D FRPPXQLFDWLRQ VWUDWHJ\ <RX KDYH WR HGXFDWH RWKHUV DERXW WKH
Personas method and how to use them)



$ OLVWLQJ RI PLOHVWRQHV DQG GHOLYHUDEOHV 7KH 3HUVRQDV GHYHORSPHQW SURFHVV KDV WR
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
3HUVRQDV 3HUVRQDV VKRXOG EH GHYHORSHG LQ D VFLHQWLÀF ZD\ DQG EDVH RQ FRQFUHWH IDFWV +HQFH WKH VWDUting 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.


([LVWLQJ PDUNHW RU XVHU VWXGLHV



)LHOG VWXGLHV



&XVWRPHU VXUYH\V



7DUJHW JURXS UHSRUWV



0DUNHW VHJPHQW DQDO\VLV

Additionally the following data sources can be helpful to:


5HVXOWV RI XVDELOLW\ WHVWV



8VHU SURÀOHV H[WHQVLYH GHVFULSWLRQV RI UHDO XVHUV



&XVWRPHUDFFRXQW EULHÀQJV EDFNJURXQG LQIRUPDWLRQ DERXW NH\ FXVWRPHUV



$FWRUV RI XVH FDVHV



'RFXPHQWDWLRQV RI FXVWRPHU REVHUYDWLRQV



8VHU UHTXHVWV VDOHV GDWD VWUDWHJ\ GRFXPHQWV LQIRUPDWLRQ DQG WUDLQLQJ PDWHULDO IRU
sales staff, business plan.

7R GHYHORS YDOXDEOH 3HUVRQDV D VHOHFWLRQ RI WKH SUHYLRXVO\ QDPHG GDWD VRXUFHV VKRXOG EH VXIÀFLHQW IRU
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-themematrix. 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
ÀOO WKH JDSV PRVW RI WKH WLPHV D FXVWRPHU VXUYH\ LV SHUIRUPHG

Additional data
A direct survey with the future users of the service or product is the best method to obtain all the necesVDU\ LQIRUPDWLRQ WR ÀOO WKH GLVFRYHUHG JDSV )RU D TXDOLWDWLYH TXHVWLRQQDLUH WKH IROORZLQJ WRSLFV FDQ EH
valuable:
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*RDOV RI WKH FXVWRPHUV LQ UHODWLRQ ZLWK \RXU REMHFWLYH



$FWXDO SURFHHGLQJ RI WKH FXVWRPHUV WR UHDFK WKH JRDOV
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+RZ WKH FXVWRPHUV LQWHUDFW ZLWK H[LVWLQJ SURGXFWV RU VHUYLFHV



:KDW GR WKH\ OLNH RU GLVOLNH DERXW H[LVWLQJ SURGXFWV RU VHUYLFHV



:KDW DUH WKH VXUURXQGLQJV RU WKH FRQWH[W WKH FXVWRPHU XVHV WKH SURGXFW RU FRQVXPHV
the service



&RPPRQ SHUVRQDOLW\ RU FKDUDFWHU DWWULEXWHV



&XOWXUDO HQYLURQPHQW RI WKH FXVWRPHU

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 behaviour and thoughts of the customer. These stakeholders in general have developed a keen sense for the
requirements of the customer.
,I LW LV LPSRVVLEOH WR ÀOO WKH GLVFRYHUHG JDSV ZLWK UHDO GDWD LW LV EHWWHU WR IDOO EDFN WR DVVXPSWLRQV LQVWHDG
of ignoring them.

Restaurant Example
,Q WKH IROORZLQJ H[DPSOH D QHZ UHVWDXUDQWEDU FRQFHSW KDV WR EH GHYHORSHG 7R ĆOO WKH NQRZOHGJH JDSV
about the customers a survey was performed. The following questions are a sample from the questionnaire.
ï +RZ RIWHQ GR \RX YLVLW D UHVWDXUDQW"
ï :KR LV ZLWK \RX RU GR \RX JR DORQH"
ï +RZ PXFK GR \RX VSHQG"
ï +RZ LPSRUWDQW DUH WKH IROORZLQJ SRLQWV IRU \RXU VHOHFWLRQ RI D UHVWDXUDQW"
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


UHOHYDQW IRU WKH SURGXFW RU VHUYLFH DQG WKH EXVLQHVV JRDOV



EDVHG RQ GDWD RU FOHDUO\ IRUPXODWHG DVVXPSWLRQV



HQJDJLQJO\ LQIRUPDWLYH DQG LQVSLULQJ IRU WKH RUJDQL]DWLRQ

2Q WKLV RFFDVLRQ WKH GHYHORSPHQW RI 3HUVRQDV LV EDVHG RQ GDWD ZKLFK ZDV LGHQWLÀHG LQ WKH ÀUVW SKDVH
7KH GHYHORSPHQW RI WKH 3HUVRQDV FDQ EH SHUIRUPHG LQ ÀYH VWHSV

,GHQWLÀFDWLRQ RI LPSRUWDQW XVHU FDWHJRULHV
7KH ÀUVW VWHS LV WR LGHQWLI\ JURXSV RI XVHUV ZKLFK DUH LPSRUWDQW IRU WKH EXVLQHVV DUHD 7KH HDUO\ GHYHlopment 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
EH FUHDWHG 8VHU FDWHJRULHV FDQ EH GHÀQHG WKURXJK GHVFULSWLRQV RI XVHU UROOV XVHU WDUJHWV RU XVHU JURXSV
which are important for the business.
7KH GHÀQLWLRQ RI FDWHJRULHV EHIRUH WKH GDWD DQDO\VLV LV SHUIRUPHG DOORZV LQWURGXFLQJ D WRS GRZQ DSSURDFK
into the more bottom up based method. It also makes it simpler to process the information to Personas.

Restaurant Example
)RU RXU UHVWDXUDQW H[DPSOH WKH SUHGHĆQHG JURXSV ZHUH FRXSOHV ZKR ZDQW WR KDYH D URPDQWLF HYHQLQJ
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
WKLV DQDO\VLV VWHS 7KH ÀUVW RQH LV WR VHSDUDWH WKH FXVWRPHU EDVH LQWR D QXPEHU RI JURXSV DQG WKH VHFRQG
RQH LV WR LGHQWLI\ WKH VSHFLÀF VLPLODULWLHV EHWZHHQ WKH FXVWRPHUV LQ WKH JURXSV

Grouping of customers „by hand”
<RX FDQ WU\ WR FODVVLI\ WKH FXVWRPHUV E\ KDQG XVLQJ WKH SUHYLRXVO\ LQ VWHS RQH GHÀQHG FDWHJRULHV :LWK
WKLV KDQGPDGH FODVVLÀFDWLRQ \RX JHW DQ LQVLJKW ZKHWKHU \RX ÀQG FXVWRPHUV IRU HDFK JURXS LQ \RXU VDPSOH
RU QRW )XUWKHUPRUH \RX VHH ZKHWKHU WKH\ DUH GLVWULEXWHG KRPRJHQHRXVO\ EHWZHHQ WKH SUHGHÀQHG JURXSV
,I \RX GRQ·W ÀQG DQ\ FXVWRPHU IRU VRPH JURXSV RU WKHLU GLVWULEXWLRQ LV YHU\ XQHTXDO \RXU JURXSV UHSUHsent 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
RI JURXSV ZKLFK LV RSWLPDO EHFDXVH LW GHSHQG YHU\ VWURQJ RQ WKH VSHFLÀF GRPDLQ DQG SURMHFW JRDOV 7KH
„manual” approach is well suited if the data source allows no statistical examination.

Restaurant Example
7R GR D EDVLF FODVVLĆFDWLRQ LQ RXU H[DPSOH ZH XVH WKH SUHGHĆQHG XVHU JURXSV ,Q RXU FXVWRPHU VXUYH\ ZH
asked about their companion when they visit a restaurant and use this information to separate the whole
VDPSOH LQWR WKUHH JURXSV ,I ZH KDG VSHFLĆHG WKH SUHGHĆQHG XVHU JURXSV LQ PRUH GHWDLO DOVR RWKHU DWWULEXWHV OLNH DJH PRQH\ WKH\ VSHQG IRU D UHVWDXUDQW YLVLW DQG VR RQ FRXOG EH UHOHYDQW IRU WKH FODVVLĆFDWLRQ

Statistical data analysis
7R XVH VWDWLVWLFDO PHWKRGV WR ÀQG KLGGHQ LQVLJKWV \RX QHHG D KRPRJHQHRXV GDWD EDVLV <RX FDQ SHUIRUP
statistical tools like correlation analysis, cluster analysis, or principal component analysis on your data.
7KH ÀUVW RQH ZLOO VKRZ \RX GHSHQGHQFLHV EHWZHHQ VSHFLÀF DWWULEXWHV RI WKH FXVWRPHUV LQ \RXU VDPSOH
For example, with correlation analysis you can receive the information, that there is a dependency between the number of children a person has and the frequency of visiting restaurants or bars. If a strong
FRUUHODWLRQ EHWZHHQ WZR DWWULEXWHV LV YHULÀHG WKHVH VKRXOG LQÁXHQFH WKH GHÀQLWLRQ RI WKH 3HUVRQDV ,Q
our example it would be appropriate that a Persona without children goes twice a week for dinner in a
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UHVWDXUDQW EXW IRU D PRWKHU RI WKUHH LW ZRXOG EH LQDSSURSULDWH WR LQFOXGH WKLV IDFW LQWR WKH SURÀOH
Cluster analysis is the assignment of a set of observations into subsets (called clusters) so that observations 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
FOXVWHUV  ZKLFK DUH SRVVLEOH VWDUWLQJ SRLQWV IRU \RXU 3HUVRQDV )RU HDFK LGHQWLÀHG FOXVWHU \RX FDQ GHÀQH
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 uncorrelated 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 customer 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 restaurant 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
DQDO\VLV ZDV SHUIRUPHG 7KH ĆQGLQJV RI WKLV DQDO\VLV FDQ EH IRXQG LQ WKH WDEOH ZLWK DEVROXWH FRUUHODWLRQ
numbers below.

In the following table (see table 9) the cells with a grey background, for example, can give some impliFDWLRQV IRU WKH 3HUVRQD GHYHORSPHQW 7KH ÀUVW RQH VKRZV D FRUUHODWLRQ EHWZHHQ WKH H[SHFWDWLRQ WR KDYH
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
WKH UHTXLUHPHQW WR KDYH UHDVRQDEO\ SULFHG IRRG DQG GULQNV 7KLV ÀQGLQJV VKRXOG EH LQFRUSRUDWHV LQ WKH
description of the Personas.
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41 32
25 16 05
27 48 32 04
07 26 14 16 14
25 31 22 12 44 17
15 05 12 20 13 23 30
19 07 22 40 03 04 07 40
18 20 90  22 07 12 22 52
21 16 03 26 20 12 08 17 33 30

22 40 12 15 09 32 30 14 27 34 20

35 39 27 12 33 13 25 11 14 12 06 10

7DEOH  &RUUHODWLRQ PDWUL[
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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
VDOHV ÀJXUHV

Development of Persona skeletons
7KH WKLUG VWHS LV WR GHÀQH 3HUVRQD VNHOHWRQV IRU HDFK JURXS RI XVHUV ZKLFK ZHUH GHÀQHG LQ WKH SUHYLRXV
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:


D QDPH DQG SLFWXUH



GHPRJUDSKLFV DJH HGXFDWLRQ HWKQLFLW\ IDPLO\ VWDWXV



MRE WLWOH DQG PDMRU UHVSRQVLELOLWLHV



JRDOV DQG WDVNV LQ UHODWLRQ WR \RXU VHUYLFH RU SURGXFW



HQYLURQPHQW SK\VLFDO VRFLDO WHFKQRORJLFDO



D TXRWH WKDW VXPV XS ZKDW PDWWHUV PRVW WR WKH SHUVRQD ZLWK UHOHYDQFH IRU \RXU VHUYLFH
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 EDQNHU DQQXDO LQFRPH  3RXQGV
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 I 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
PRVW LPSRUWDQW GHFLVLRQ IDFWRU LV WKH VLJQLÀFDQFH RI WKH 3HUVRQDV IRU WKH EXVLQHVV VWUDWHJ\ DQG WKH SURMHFW
goal. With this prioritization you can make a selection of skeletons, which will be developed towards
ÀQDO 3HUVRQDV LQ WKH QH[W VWHS
With the decision which Personas are most valuable for the company and the project also the number
RI 3HUVRQDV LV ÀQDOL]HG 7KH RSWLPDO QXPEHU RI 3HUVRQDV GHSHQGV VWURQJO\ RQ WKH W\SH RI GHYHORSPHQW
SURMHFW \RX SODQ WR GR ,I \RX SODQ WR GHYHORS YHU\ VSHFLÀF VRIWZDUH IRU DFFRXQWLQJ \RX QHHG MXVW D IHZ
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
LPDJLQH LW LV DOPRVW LPSRVVLEOH WR GHYHORS D UHVWDXUDQW FRQFHSW ZKLFK VDWLVĆHV WKH êIDPLO\ë FXVWRPHUV
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.

'HÀQH 3HUVRQDV LQ GHWDLO
Add more detailed information to the skeletons to form complete Personas. Individualized details and stoU\WHOOLQJ HOHPHQWV JLYH 3HUVRQDV UHDO SHUVRQDOLW\ DQG FRQWH[W 3HUVRQDV EHFRPH VSHFLÀF ZLWK GHWDLOV WKDW
make them real: names, families, pet peeves, homes, jobs, type of computer used, goals, tasks, needs, etc.
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Additional information


DWWLWXGHV QHHG IRU WUXVW DQG DVVXUDQFH



JUHDW TXRWHV IURP WKH 3HUVRQDV



LQIRUPDWLRQ QHHGV



EDFNJURXQG WKH 3HUVRQD V VWRU\



VFHQDULRV VWRULHV RI ZK\ DQG KRZ WKH\ ZRXOG XVH WKH VHUYLFH RU SURGXFW

6FHQDULRV DUH D GHHSHQLQJ RI WKH 3HUVRQD <RX VKRXOG NHHS WKHP WDVN IRFXVHG )RXU WR ÀYH SDUDJUDSKV
DUH PRVWO\ VXIÀFLHQW 6FHQDULRV VKRXOG DOVR LQFRUSRUDWH WKH 3HUVRQD·V HQYLURQPHQW 7KH\ FDQ EH PHVV\
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 electric shaver. The Persona is 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
LPSRUWDQW PHHWLQJ DW  DP DQG KH ZLOO QHHG RQH KRXU WR WKH RIĆFH EHFDXVH KH LV VWXFN LQ WUDIĆF MDP IRU 
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
FRQWH[W DW ZRUN RU DW OHLVXUH WLPH  6KRZ PHPEHUV RI WKHLU IDPLO\ WKHLU KRXVH RIÀFH RU RWKHU ORFDWLRQV
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:
 IRUPDO

 LQIRUPDO

 DQG VXEOLPLQDO

The most common way to introduce Personas in your organization is through formal presentations or
HGXFDWLRQ VHVVLRQV <RX FDQ SULQW SRVWHUV RI WKH 3HUVRQD GHVFULSWLRQV DQG KDQJ WKHP XS LQ WKH RIÀFH RU
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
IRU DQ\ GLVFXVVLRQ RI ÅZKDW XVHUV ZDQWµ LV D VXEOLPLQDO ZD\V WR XVH WKHP 0RVW LPSRUWDQW LV WR ÀQG ZD\V
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
LV WKH LGHQWLÀFDWLRQ RI IHDWXUHV DQG IXQFWLRQV IRU WKH QHZ SURGXFW RU VHUYLFH 7KH UHTXLUHPHQWV LPSOLHG LQ
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 development 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
7KHUH LV QR VLQJOH GHÀQLWLRQ RI TXDOLW\ IXQFWLRQ GHSOR\PHQW 4)'  EXW WKH IROORZLQJ VWDWHPHQW GHVFULbes 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
LQWR PHDVXUDEOH WHUPV ZKLFK WKH ÀUP ZLOO XVH IRU GHVLJQLQJ DQG UHGHVLJQLQJ LWV SURGXFWV DQG VHUYLFHV

QFD for products
In order to undertake the product development, it is necessary to „translate” these fuzzy requirements
LQWR PHDVXUDEOH SURGXFW GHVLJQ UHTXLUHPHQWV 7KLV SURFHVV LQYROYHV ÀYH PDLQ VWDJHV

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.

)LJXUH  7KH 4)' DSSURDFK IRU VHUYLFHV

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 requirements.
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 structure 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.

)LJXUH  +RXVH RI TXDOLW\

Voice of the customer - VOC (What?)
QFD starts by establishing objectives (called „What?”). The objectives normally derive from client requests and are called the „voice of the costumer”.
Client‘s requirements (What?)

7DEOH  ì:KDWë OLVW
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)RU D EHWWHU GHÀQLWLRQ WKHVH FXVWRPHU UHTXLUHPHQWV FDQ EH FODVVLÀHG DFFRUGLQJ WR WKHLU FRQWULEXWLRQ WR
the functionality of the product or service.
7KH NDQR PRGHO LV D KHOSIXO WRRO IRU WKLV FODVVLÀFDWLRQ ,Q WKLV PRGHO WKUHH NLQGV RI VHUYLFH FKDUDFWHristics must be differentiated: performance, basic and emotive. The requirements mentioned directly by
WKH FOLHQWV ZLOO EH FDOOHG ÅSHUIRUPDQFH UHTXLUHPHQWVµ RWKHU ZDQWV DUH GLIÀFXOW IRU FOLHQWV WR YHUEDOL]H
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
NQRZQ DV ÅEDVLF UHTXLUHPHQWVµ (PRWLYH UHTXLUHPHQWV DUH D WKLUG NLQG RI SURGXFW IHDWXUH WKDW UHÁHFW D
need the client has not appreciated before. Figure 38 depicts the sorts of quality in a client satisfaction
OHYHO YV WKH IXOÀOPHQW OHYHO RI WKH QHHG

)LJXUH  .DQR PRGHO

Design requirements (How?)
7KH QH[W VWHS DIWHU FDUU\LQJ RXW WKH Å:KDWµ OLVW LV WKH GHÀQLWLRQ RI Å+RZµ IRU HDFK Å:KDWµ ,Q IDFW
the „How” are the requirements of the product’s design. These are the measurable features that will be
HYDOXDWHG LQ WKH ÀQLVKHG SURGXFW
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Design requirements (HOW?)

7DEOH  ì+RZë OLVW

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.

7DEOH  5HODWLRQ PDWUL[
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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?)
Å+RZ PXFKµ LV WKH PHDVXUH IRU WKH Å+RZµV 7KHVH YDOXHV PDNH FOHDU KRZ HIÀFLHQW WKH ÀUP PXVW EH LQ
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
WKH Å+RZµ GHÀQLWLRQ ZDV QRW H[KDXVWLYH HQRXJK

7DEOH  4)' EDVLF WDEOH
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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.
7KH DLP LV WR LGHQWLI\ ZKLFK UHTXLUHPHQWV VXSSRUW HDFK RWKHU DQG ZKLFK RQHV JHW LQWR FRQÁLFW
7KH SRVLWLYH FRUUHODWLRQV DOORZ IRU LQFUHDVLQJ WKH SURGXFW GHYHORSPHQW HIÀFLHQF\ ZLWKRXW ULVN RI GXplicate 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.

7DEOH  &RUUHODWLRQ PDWUL[
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Benchmarking
The QFD technique allows for a competitor assessment based on benchmarking. The competitor’s products 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, client 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
DVVHVVPHQWV ,I QRW SHUKDSV VRPHWKLQJ VLJQLÀFDQW ZDV QRW WDNHQ LQWR DFFRXQW
For the evaluation, scores between 1 (very poor) and 5 (very good) could be used.

7DEOH  %HQFKPDUNLQJ
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Importance level
7KH LPSRUWDQFH OHYHO DOORZV VWDWLQJ WKH UHODWLYH VLJQLÀFDQFH RI HDFK Å:KDWµ DQG Å+RZµ WR DFKLHYH WKH
ZDQWHG ÀQDO JRDO Å:KDWµV UHODWLYH VLJQLÀFDQFH LV HVWDEOLVKHG WKURXJK FRQVXPHU HYDOXDWLRQ 7KH UHODWLYH VFDOH XVHG QRUPDOO\  RU  PXVW H[SUHVV PRUH VLJQLÀFDQFH IRU WKH FRQVXPHU E\ ODUJHU QXPEHUV
(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 relation:
Weak relation

1

Medium relation

3

Strong relation

9

7DEOH  :HLJKWV IRU WKH UHODWLRQV

)RU HDFK Å+RZµ FROXPQ WKH Å:KDWµV VLJQLÀFDQFH OHYHO LV PXOWLSOLHG E\ WKH V\PERO·V ZHLJKW 7KLV
makes a value for each relation. The importance of „How” is computed adding these values.

7DEOH  ,PSRUWDQFH OHYHOV
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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 limit 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 explanation as well as illustrates its use in the real world.

&DVH 2IĆFH FKDLU PDQXIDFWXUHU
7KLV H[DPSOH FRPHV IURP D UHDO ĆUP EDVHG LQ 0LFKLJDQ 86$ WKDW ZLOO EH UHIHUUHG WR DV êWKH FRPSDQ\ë IRU
UHDVRQV RI DQRQ\PLW\ 7KH ĆUP KDV EHHQ LQ WKH IXUQLWXUH LQGXVWU\ IRU  \HDUV
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 ambitious 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
H[SORLW WKH KXJH êKROHë RU JDS LQ WKH FRPSHWLWLYH ĆHOG RI FXVWRPL]DWLRQ
The Service Manager determined, based on a feasibility study, that this methodology, helped with BrainVWRUPLQJ DQG 3DUHWR DQDO\VLV FRXOG VKRZ WKH HDUOLHVW UHVXOWV 4)' LV HQYLVLRQHG WR DLG LQ WKH LGHQWLĆFDWLRQ RI WKH FXVWRPHUV XQVDWLVĆHG DQG XQVSRNHQ QHHGV
$GDSWHG IURP .XPDU HW DO   LQWHJUDWLQJ TXDOLW\ IXQFWLRQ GHSOR\PHQW DQG EHQFKPDUNLQJ WR DFKLHYH JUHDWHU SURĆWDELOLW\ %HQFKPDUNLQJ
$Q ,QWHUQDWLRQDO -RXUQDO 9RO  1R 

Project team
Before the QFD starts, a multidisciplinary team should be established with members form different departments 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.
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&DVH 2IĆFH FKDLU PDQXIDFWXUHU
The company s organization is as follows: service and staff functions are together in the service area. In
DGGLWLRQ WKH VHUYLFH DUHD HQFRPSDVVHV DOO RI WKH FOLHQW VDWLVIDFWLRQ IXQFWLRQV DOO DFWLYLWLHV WKDW LQYROve 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.
3URMHFW GHĆQLWLRQ
4)' WHDP GHĆQHG WKH IROORZLQJ DSSURDFK IRU WKH SURGXFWV WKDW ZHUH SHUIRUPLQJ ZHOO LQ WKH PDUNHW
([WHQGHG 4)' VFRSH VWDWHPHQW 7R PRGLI\ RU UHGHVLJQ SRSXODU H[LVWLQJ RIĆFH IXUQLWXUH SURGXFWV WR PDximize customer satisfaction through a maximum customization and faster time performance.
A similar determination was established for home furniture products. When applied to its fullest potenWLDO 4)' SURFHVVHV JURZ UDSLGO\ (YHQ ZLWK UHDVRQDEOH HOLPLQDWLRQ RI FKRLFHV DW HDFK VWDJH ĆQDO 4)'V
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
2QH RI WKH EHVWVHOOLQJ SURGXFWV ZDV D KLJKHQG RIĆFH FKDLU ZLWK SRZHUIXO HUJRQRPLF GHVLJQ IHDWXUHV ,WV
17° back inclination was a result of a one-year long study. This chair had also other features that provided 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
DQG NHHS FRVWV ZLWKLQ D UDQJH FRQGXFLYH WR WKH PDUNHWDELOLW\ RI WKH RIĆFH FKDLU

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
IHDWXUHV 7KHUH DUH WZR NH\ IDFWRUV LQÁXHQFLQJ WKH IRUPDWLRQ RI RSLQLRQ DERXW D SURGXFW WKH WHFKQLFDO
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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,QWHUYLHZV ZLWK XVHUV



/HDG XVHUV



6XUYH\V



)RFXV *URXSV



([LVWLQJ LQIRUPDWLRQ VWRUHG ZLWKLQ WKH FRPSDQ\

7KH LQIRUPDWLRQ FROOHFWHG E\ ÅKHDULQJµ WKH YRLFH RI WKH FXVWRPHU VKRXOG ÀUVW EH RUJDQL]HG LQ ORJLFDO
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
DW WKLV SRLQW VR WKDW WKH SURFHVV JRHV RQ ZLWK DOO RI WKH SRVVLEOH LGHQWLÀDEOH FXVWRPHU QHHGV

&DVH 2IĆFH FKDLU PDQXIDFWXUHU
“Voice of the Customer”
In this case, customer´s needs or requests regarding to the chair´s heightadjustment mechanism were
GUDZQ IURP WKH ĆUVW 4)' ZKLFK ZDV GHYHORSHG IRU WKH WRWDO RIĆFH FKDLU 5HTXLUHPHQWV ZHUH HVWDEOLVKHG
E\ LQYROYLQJ D IRFXVHG JURXS RI FXVWRPHUV KLJK OHYHO RU VHQLRU H[HFXWLYHV RI  ĆUPV  VDOHV VWDII DQG
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
VKRZQ RQ WKH FROXPQ RI WKH ĆJXUH EHORZ

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
 VFDOHV  EHLQJ WKH ZRUVW SRVVLEOH VFRUH IRU D IHDWXUH  ,I WKHUH LV D FOLHQW FRPSODLQWV JDWKHULQJ V\Vtem, this is a valuable information source for the QFD team. Client complaints can be brought together
DQG TXDQWLÀHG WR GHWHUPLQH ZKLFK IHDWXUHV DUH LPSRUWDQW WR WKHP

&DVH 2IĆFH FKDLU PDQXIDFWXUHU
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

'HÀQLWLRQ RI SURGXFW UHTXLUHPHQWV
Consumer needs must be translated into measurable characteristics. The comprehension and interpretatiRQ RI WKH QHHGV WKURXJK WKH GHÀQLWLRQ RI VLJQLÀFDQW REMHFWLYHV LV DQ LPSRUWDQW VWHS LQ 4)' ,I WKLV VWHS LV
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.

)LJXUH  ,VKLNDZD RU )LVK 'LDJUDP

&DVH 2IĆFH FKDLU PDQXIDFWXUHU
Engineering, sales and marketing staff and the external consultant were used to identify and draw proGXFW FKDUDFWHULVWLFVUHTXLUHPHQWV WKDW FRXOG LQćXHQFH RU ZRXOG PHHW FOLHQWvV UHTXHVWV DV ZH FDQ VHH RQ

STB

STB

LTB

STB

STB

LTB

LTB

LTB

Location of
adjustment

LTB

Adjustment
increments

WKH ĆJXUH EHORZ

Meeting federal
regulations

&RPSOH[LW\

Number of
adjustments

Knee Space

Effort to adjust

Time adjust

Adjustment
range

3URGXFW FKDUDFWHULVWLFV  'HVLJQ UHTXLUHPHQWV
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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),
PRGHUDWHG  RU ZHDN  GHJUHH ,W LV UHFRPPHQGHG WR ÀOO LQ WKH PDWUL[ E\ FROXPQV ,Q DGGLWLRQ LQ WKLV
step, those values for design requirements that achieve consumer´s satisfaction are determined.

&DVH 2IĆFH FKDLU PDQXIDFWXUHU
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
FHOO  VKRZV ORZ UHODWLRQ  UHSUHVHQWV PHGLXP UHODWLRQ DQG  LQGLFDWHV D VWURQJ UHODWLRQ

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.

143

Managing the Fuzzy Front-End of Innovation

&DVH 2IĆFH FKDLU PDQXIDFWXUHU
7R EHQFKPDUN WKH H[WHQW WR ZKLFK RXU SURGXFW VDWLVĆHG FXVWRPHUV UHTXLUHPHQWV ZDV DVVHVVHG DGMXVted to a scale between 1 and 5 and was situated in the column named “our company” .
7KH WKUHH ZRUOGFODVV FRPSHWLWRU ĆUPV +DZRUWK +HUPDQ 0LOOHU DQG 6WHHOFDVH ZHUH DOVR HYDOXDWHG IRU
the level of satisfaction for their respective products. These assessments are located in the next three
columns.
7KHQ RQ WKH EDVLV RI WKH FRPSHWHQFH ZHDNQHVVHV LQ WKHLU SURGXFWV UHćHFWHG LQ UDWLQJV ORZHU WKDQ  DQG
taking into account each requirement importance rating, future objectives for our outputs for each request 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).
$GGLWLRQDOO\ OLWWOH LPSURYHPHQWV FRXOG JXDUDQWHH ELJ SURĆWV DV FRPSHWLWRUV DUH QRW GRLQJ DGGUHVVLQJ
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.
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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
GHYHORS FRPSDUDWLYH LQIRUPDWLRQ IRU HDFK SURGXFW FKDUDFWHULVWLFGHVLJQ UHTXLUHPHQW

&DVH 2IĆFH FKDLU PDQXIDFWXUHU
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)..

Correlation matrix
This is the roof-like looking part of the „House of Quality”. The objective of this matrix is to determine
ZKLFK RI WKH GHVLJQ UHTXLUHPHQWVSURGXFW FKDUDFWHULVWLFV DUH OLQNHG DQG KRZ VWURQJ WKDW OLQN LV
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&DVH 2IĆFH FKDLU PDQXIDFWXUHU
The QFD team evaluated which chair features were related and how strong these were. To determine
WKH UHODWLRQ VWUHQJWK  LQWHQVLW\ OHYHOV ZHUH GHĆQHG 6WURQJ QHJDWLYH 61  1HJDWLYH 1  3RVLWLYH 3 DQG
6WURQJ 3RVLWLYH 63  7KH IROORZLQJ ĆJXUH VKRZV WKH REWDLQHG UHVXOWV

Importance level calculation
7KH ODVW 4)' VWHS LV WKH FDOFXODWLRQ RI WKH DEVROXWH LPSRUWDQFH OHYHO RI RXU SURGXFW FKDUDFWHULVWLFVGHsign requirements. These values are calculated by multiplying the importance factor for the consumer
E\ WKH DVVLJQHG YDOXH RI WKH UHODWLRQ EHWZHHQ FXVWRPHU UHTXLUHPHQW DQG SURGXFW FKDUDFWHULVWLFVGHVLJQ
requirements.
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&DVH 2IĆFH FKDLU PDQXIDFWXUHU
,Q RXU H[DPSOH RI WKH RIĆFH FKDLU ZH FDQ FOHDUO\ VHH WKDW DGMXVWPHQW UDQJH DQG NQHH VSDFH DUH WKH PRVW
LPSRUWDQW FKDUDFWHULVWLFV LQ IXOĆOOLQJ FXVWRPHU UHTXLUHPHQWV
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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).
7KH VFHQDULR PHWKRG VHHNV WR SURYLGH ÁH[LELOLW\ UREXVWQHVV DQG FRQVLVWHQF\ WR WKH SURFHVVHV RI VWUDWHJLF
decision making concerning complex systems (complex adaptive systems or CAS), especially in environments 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
SRVVLEOH IXWXUH K\SRWKHWLFDO IDFWV GHULYHG IURP WKH REMHFWLYH VXEMHFWLYH DQGRU FUHDWLYH LQWHUSUHWDWLRQ
RI DQWLFLSDWRU\ TXDQWLWDWLYH DQG TXDOLWDWLYH HOHPHQWV GLIÀFXOW WR IRUPDOL]H IRU H[DPSOH IDFWV RU HYHQWV
WUHQGV FKDQJHV DQG GLVUXSWLRQV LQ ÀHOGV VXFK DV GHPRJUDSKLFV SROLWLFV VFLHQFH DQG WHFKQRORJ\ HFRQRmy, 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 foretelling 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
GHFLVLRQ PDNHUV WR GLVFHUQ ULVNV DQG RSSRUWXQLWLHV WR DYRLG SUREOHPV DQG REWDLQ EHQHÀWV
From the perspective of strategic management of innovation and technology, the scenario method conWULEXWHV PDLQO\ WR WKH HDUO\ LGHQWLÀFDWLRQ RI RSSRUWXQLWLHV DQG FUHDWLYH LGHDV IRU LQQRYDWLRQ FXVWRPHU
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
WKHDWULFDO SORW RFFXUV DQG WKH VXPPDU\ RU VHW RI GLUHFWLRQV RI DQ DFWLRQ VHTXHQFH RI D ÀOP WKDW LV ZKHUH
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 environment 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
VLWXDWLRQV DV VRPHWKLQJ UHDO OLYHG E\ ÅDFWRUVµ HJ D FXVWRPHU LQ D VSHFLÀF VHFWRU VR WKDW GHFLVLRQ PDkers can understand the consequences and implications of the given situation in the scenario. While it
LV VDLG WKDW LQ SODQQLQJ WKH ZRUG VFHQH ÀUVW DSSHDUHG LQ WKH )UHQFK SODQQLQJ LW ZDV +HUPDQQ .DKQ ZKR
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 individuals, 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 Germany, 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
,Q YLHZ RI WKH IDFW WKDW WKH IXWXUH FDQQRW EH NQRZQ SUHFLVHO\ DQGRU HQWLUHO\ GXH WR WKH PXOWLSOLFLW\ RI
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 instrument for communicating information about complex situations.
,Q D SULPDU\ GHÀQLWLRQ D VFHQDULR LV D GHVFULSWLRQ RI D K\SRWKHWLFDO IXWXUH VLWXDWLRQ WKDW FRXOG DGRSW D
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
WKDW LV EHOLHYHG FDQ RU ZLOO KDSSHQ LQ WKH IXWXUH SURYLGLQJ FRPSUHKHQVLYH GHWDLOV RI WKDW ÀFWLWLRXV UHDOLW\
so it can be understood and the given situation can be analyzed in a concrete way.
7KH VFHQDULRV DUH VWRULHV RI WKH IXWXUH %\ GHÀQLWLRQ D VFHQDULR LV D QDUUDWLYH GHVFULSWLRQ RI WKH IXWXUH
therefore, implicitly, a scenario is commonly a formal prose narration about a possible future. However,
GHSHQGLQJ RQ WKH FRPSOH[LW\ DQG VSHFLÀFLW\ RI WKH FRQWHQW LI WKH LQIRUPDWLRQ LV TXDQWLWDWLYH RU TXDOLtative and on the expertise on the issues of the audience receiving the message, the scenarios can be a
WKHDWULFDO SHUIRUPDQFH VKRUW ÀOPV RU YLGHRV DQLPDWLRQV DQG FRPSXWHU VLPXODWLRQV LOOXVWUDWLRQV JUDSKV
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
HOHPHQWV QDPHO\ YDULDEOHV RI LQÁXHQFH VRFLDO DFWRUV WLPH DQG VSDFH 7KHVH HVVHQWLDO HOHPHQWV FRQVWLtute the essence (the DNA) of scenarios:


9DULDEOHV RI LQÁXHQFH HYHU\ V\VWHP UHFHLYHV WKH LQÁRZ RI D VHW RI IDFWRUV RU IRUFHV
(in domains such as politics, economy, society, technology and environment) that
FRQÀJXUHV WKH SXQFWXDO VWDWXV RI WKH V\VWHP $W WKH VDPH WLPH WKH YDULDEOHV WKDW KDYH
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LQÁXHQFH RQ D V\VWHP SUHVHQW UHODWLRQVKLSV DPRQJ WKHPVHOYHV DQG ZLWK WKH V\VWHP
different in nature, meaning and magnitude. In this way, different types of variables
LQKLELW RU SURPRWH VSHFLÀF FKDQJHV RI VWDWXV RI WKH V\VWHP GHSHQGLQJ RQ WKH VWUXFWXUH
and shape effects and degree of overlapping in the group.


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.



Space: UHJDUGOHVV RI WKH FDVH HDFK VFHQDULR H[HUFLVH UHIHUV VSHFLÀFDOO\ WR D GHOLPLWHG
DUHD 6SDFH LV WKH SODFH ZKHUH WKH V\VWHP REMHFW RI VWXG\ RSHUDWHV DQG PD\ EH GHÀQHG
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 extUDSRODWLRQ RI WKH VDPH VLWXDWLRQ VOLJKWO\ PRGLÀHG E\ D JHQHUDOO\ PXOWLSOLFDWLYH FRHIÀFLHQW $W WKH VDPH
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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Plausibility: to be possible



Internal consistency: to be free of contradictory or illogical conjectures



Description of casual processes: to explain why they could happen



Utility: relevance for the achievement of strategic objectives



Exhaustiveness: to reliably explore the universe of possible solutions.



Plurality: WR EH GLIIHUHQW DQG VXIÀFLHQW IRU WKH GHFLVLRQPDNLQJ SURFHVV

Types of scenarios
,Q SODQQLQJ WKH JUHDWHU WKH WLPH KRUL]RQ DQGRU WKH JUHDWHU WKH YDULDELOLW\ LQ WKH SRVVLEOH VWDWHV RI WKH
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
²LQ WKHRU\ D SRVVLEOH VFHQDULR ,Q SUDFWLFH PDQ\ RI WKH LQÀQLWH SRLQWV LQ WKLV JHRPHWU\ DUH QRW SRVVLEOH
due to internal inconsistencies.
7KH REMHFWLYH RI WKH VFHQDULR PHWKRG LV WR GLVWLQJXLVK WKH DEHUUDWLRQV RI WKH VLJQLÀFDQW VROXWLRQV IRU WKH
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.

)LJXUH  &RQFHSWXDO PRGHO DQG W\SHV RI VFHQDULRV
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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
VSHFLÀF IXWXUH LW LV QHFHVVDU\ WR GHVLJQ D VHTXHQFH RI GLDFKURQLF VFHQDULRV RYHU
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.



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.



Target: it is that which the planner aims to reach (goal or target scenarios); generally,
WKLV LV WKH VFHQDULR WKDW UHSUHVHQWV OHVV SURÀW ORVVHV IRU DOO WKH VRFLDO VWDNHKROGHUV ZLWK
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 organization, 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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)LJXUH  6FHQDULRV GHVLJQ SURFHVV

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 raising, organizational support, etc., every design exercise of scenarios is preceded by a phase of strategic
GHÀQLWLRQ RI LVVXHV WKDW FDQ GHWHUPLQH WKH TXDOLW\ RI WKH REWDLQHG UHVXOWV 7KH SUHSDUDWLRQ SKDVH LQYROYHV
GHÀQLQJ WKH IROORZLQJ


'HFLVLRQ WR EH PDGH WR GHÀQH H[SOLFLWO\ ZKLFK GHFLVLRQ ZLOO EH PDGH EDVHG RQ WKH
scenarios and what the needs or the prospective questions are.



(VVHQWLDO NQRZOHGJH WR HVWDEOLVK ZKLFK NQRZOHGJH LV UHTXLUHG WR PDNH WKH GHFLVLRQ



2EMHFW RI VWXG\ WR GHÀQH ZKLFK V\VWHP ZLOO EH WKH REMHFW RI VWXG\ LQFOXGLQJ WKH
boundaries or limits and interesting aspects of it.



6SDFH WR FOHDUO\ VSHFLI\ WKH VSDFH WKDW ZLOO LQFOXGH WKH VWXG\ IRU WKH FRQVWUXFWLRQ RI
the scenarios.



7LPH WR VHW D SURVSHFWLYH WLPH KRUL]RQ RQ WKH RQH KDQG DQG WKH UHWURVSHFWLYH WLPH
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.
)LQDOO\ WR GHÀQH WKH HOHPHQWV RI WKH DQDO\VLV IUDPHZRUN RI D VFHQDULR GHVLJQ H[HUFLVH
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,
i.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
WDNHV SODFH VSHFLÀFDOO\ 7KH GHVLJQ SURFHVV KDV WKUHH JHQHULF VWDJHV QDPHO\


$QDO\VLV VFHQDULR 7KH SXUSRVH RI WKLV VWHS LV WR XQGHUVWDQG WKH VWUXFWXUH RI WKH V\VWHP
LWV FRPSRQHQWV RU VXEV\VWHPV RU VHW RI LQÁRZV WKH VWUXFWXUDO DQDO\VLV LV HVVHQWLDOO\
WR LGHQWLI\ DQG VHOHFW WKH YDULDEOHV RI LQÁXHQFH DQG NH\ VRFLDO DFWRUV $Q H[KDXVWLYH
OLVWLQJ RI YDULDEOHV RI LQÁXHQFH VL[W\ RU HYHQ PRUH PD\ EH DFFRPSOLVKHG E\ XVLQJ
simple techniques such as brainstorming, 6-3-5, cognitive-maps, system-sketches.
7KH NH\ YDULDEOHV DUH WKRVH WKDW H[KLELW D JUHDWHU GHJUHH RI LQÁXHQFH WR YLVXDOL]H DQG
select key variables it is useful to construct a map of activities (the extent to which a
YDULDEOH LQÁXHQFHV WKH RWKHUV DQG GHSHQGHQF\ WKH H[WHQW WR ZKLFK D YDULDEOH LV
LQÁXHQFHG E\ RWKHUV DV VKRZQ LQ )LJXUH  7KH TXDQWLW\ RI NH\ YDULDEOHV WR VHOHFW
RVFLOODWHV EHWZHHQ ÀYH DQG WZHQW\ÀYH GHSHQGLQJ RQ WKH PHWKRG

)LJXUH  'HVLJQ SURFHVV RI VFHQDULRV

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
SODQV DFFRUGLQJ WR FRQÁLFW K\SRWKHVLV RU FROODERUDWLRQ RSSRUWXQLWLHV ZLWK WKH VRFLDO VWDNHKROGHUV DW WKH
end of the process.
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Prospection scenario: the challenge at this stage of the process is to determine different
SRVVLEOH VWDWHV RU IXWXUH FRQÀJXUDWLRQ RI WKH NH\ YDULDEOHV IRU WKH À[HG SODQQLQJ WLPH
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.



7KH IXWXUH FRQÀJXUDWLRQV RI WKH NH\ YDULDEOHV WKHUHIRUH GHWHUPLQH WKH VSDFH RI SRVVLEle futures. The more dynamic the planning environment (e.g. with rapid technological
development or economic or political instability) or the higher the planning horizon
HJ ZKHUH VFLHQWLÀF GLVFRYHULHV RU GLVUXSWLYH LQQRYDWLRQV PD\ RFFXU  WKH JUHDWHU WKH
SUREDELOLW\ RI ÀQGLQJ KLJK YDULDWLRQ LQ WKH PHWULFV RI WKH NH\ YDULDEOHV WKHUHIRUH WKH
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 brainVWRUPLQJ DQG GHOSKL DUH XVHIXO WR LGHQWLI\ EHWZHHQ WZR DQG ÀYH SRVVLEOH FRQÀJXUDWLRQV
clearly distinct and relevant for each key variable.



Construction scenario: it is a scenario that results from the combination of a future
FRQÀJXUDWLRQ RI HDFK RQH RI WKH NH\ YDULDEOHV IUHH RI LQFRQVLVWHQFLHV WKH FRH[LVWHQFH
RI WZR IXWXUH FRQÀJXUDWLRQV LV WRWDOO\ RU SDUWLDOO\ FRQWUDGLFWRU\ FRQÁLFWLQJ RU LOORJLFDO 
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.



,Q D VFHQDULRV H[HUFLVH ELOOLRQV RI FRPELQDWLRQV RI IXWXUH FRQÀJXUDWLRQV RI WKH NH\
variables can be established. However, not all combinations are solutions, only the combinations free of inconsistencies can be considered solutions (possible scenarios).



)RU VFHQDULR H[HUFLVHV ZLWK PRUH WKDQ WKUHH RU IRXU IXWXUH FRQÀJXUDWLRQV IRU ÀYH WR VHYHQ NH\ YDULDEOHV LW LV QHFHVVDU\ WR DSSO\ WHFKQLTXHV VXFK DV ÀHOG DQRPDO\ UHOD[DWLRQ
cross-impact-matrix, cross-consistency analysis and morphological analysis. Low complexity exercises can be performed by manually using morphological analysis.



2QFH WKH PRVW FRQVLVWHQW GLIIHUHQW DQG UHOHYDQW VROXWLRQV KDYH EHHQ LGHQWLÀHG DQG VHlected, 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
SRVVLEOH FRQÀJXUDWLRQV H[SUHVVLQJ WKH UHVXOWV LQ D QDUUDWLYH IRUP ZLWK GHWDLOV RI GHVLJQ
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 scenarios 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 viewed 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
WKH\ DUH YHU\ VLJQLÀFDQW RU TXDOLWDWLYHO\ GLIIHUHQW WKDW ZLOO QRW RQO\ EH FRPSDUHG ZHLJKWHG DQG HYHQWXally 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:


3URPRWHV V\VWHPLF FUHDWLYH DQG SUREOHP VROYLQJ WKLQNLQJ



3URPRWHV WKH XQGHUVWDQGLQJ RI WKH LPSOLFDWLRQV RI FXUUHQW GHFLVLRQV DQG WKH VHOHFWLRQ
of long-term strategies.



:RUNV DV D SODWIRUP IRU GLVFXVVLRQ DQG DQDO\VLV SURPRWLQJ FRPPXQLFDWLRQ WHDP
work and the creation of a common language.



&RQWULEXWHV WR WKH RUJDQL]DWLRQ DQG VWUXFWXULQJ RI GLVSHUVHG NQRZOHGJH



$OORZV UHFRJQL]LQJ DQDO\]LQJ DQG VHOHFWLQJ PHDQLQJIXO RSWLRQV IRU WKH IXWXUH
(creating knowledge and „memory” of the future).



$OORZV EULQJLQJ DZDUHQHVV DQG DFKLHYLQJ ZLOOLQJQHVV WR VXSSRUW LGHDV RU LVVXHV
expressed in the scenarios (it creates census and shared visions).



(QDEOHV FRPPXQLFDWLRQ DQG ÅVHOOLQJµ LGHDV KHOSV WR SURGXFH LPDJHV WKDW ZLOO EH XVHG
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,
WKH UHDVRQ ZK\ LW LV VR GLIÀFXOW WR LPSOHPHQW DV WKH EHVW RUJDQL]DWLRQ SUDFWLFH 1RQHWKHOHVV LW GLIIHUV
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 (Winkelhofer, 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.

)LJXUH  &ODVVLĆFDWLRQ RI FUHDWLYLW\ PHWKRGV :LQNHOKRIHU  

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
FODVVLÀHG ZLWKLQ WKLV FDWHJRU\ 7KLV PHWKRG FRQVLVWV LQ ZULWLQJ VSRQWDQHRXV LGHDV DQG DVVRFLDWLRQV LQ D
paper that are passed on to the other members of the group.
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:LWKLQ WKH PHWKRGV RI LQWXLWLYH JXLGDQFH ZH FDQ ÀQG ELRQLFV 7KHVH PHWKRGV LQYROYH ÀHOGV H[WHUQDO WR
WKH SUREOHP IRU H[DPSOH WKH ÀHOG RI QDWXUH LQ RUGHU WR UDLVH LGHDV WKDW FRQWULEXWH WR GHYHORS WKH GHYHlopment 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.
6\VWHPDWLFDQDO\WLFDO PHWKRGV IXUWKHU H[SORUH D VLWXDWLRQ LQ RUGHU WR V\VWHPDWLFDOO\ ÀQG WKH FDXVHV RI WKH
problems or circumstances that lead to ideas that can solve problems or proposed challenges.
7KH ÀUVW FDWHJRU\ LV WKH V\VWHPDWLFDQDO\WLFDO PHWKRGV RI DVVRFLDWLRQ 7KHVH PHWKRGV GLYLGH WKH SURElem 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-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.
7KH FDWHJRU\ RI V\VWHPDWLFDQDO\WLFDO PHWKRGV RI SUREOHP VSHFLÀFDWLRQ GLYLGHV WKH SUREOHP LQWR SDUWV
and arranges them into hierarchies in order to make the main problem visible and based on that, to develop 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 appropriate way). This method consists in generating ideas through the interaction of an interdisciplinary
JURXS  WR  SHRSOH WR GLVFXVV LGHDV WKRXJKWV DQG VROXWLRQV DURXQG D VSHFLÀF WRSLF ,GHDV DULVH E\ IUHH
association and the interaction of different points of view; the generation of new ideas proliferates.
Steps:


'HÀQLWLRQ DQG SUHVHQWDWLRQ RI WKH SUREOHP WKH FRQGLWLRQV DQG WKH HYDOXDWLRQ FULWHULD

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.

3.

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:


'HÀQLWLRQ RI WKH SUREOHP



5HYLHZ RI HDFK LWHP RQ WKH FKHFNOLVW WDNLQJ WKH GHÀQHG SUREOHP LQWR FRQVLGHUDWLRQ

3.

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?

1HZ XVDJH RSWLRQV" 8VDJH IRU RWKHU SHRSOH" 2WKHU XVDJH RS
tions through changes on the object?

Adapt?

What is it like? What other ideas does the object suggest? Are
WKHUH VLPLODU H[DPSOHV LQ WKH SDVW" :KDW FDQ ZH DGDSW IURP
WKHP" :KDW FDQ EH WDNHQ DV DQ H[DPSOH"

Change?

Can the 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
TXHQF\ EH LQFUHDVHG" &DQ LW EH PDGH PRUH UREXVW ELJJHU ORQ
ger, fatter, and thicker? Can it be given additional value? Can
the number of parts be increased? Can it be duplicated or mul
WLSOLHG" &DQ LW EH H[DJJHUDWHG" &DQ LW EH PRUH H[SHQVLYH"

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
PRGHOV" &DQ WKH RUGHU EH FKDQJHG" ([FKDQJH WKH FDXVH DQG WKH
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?
&KDQJH SHRSOHèV SRVLWLRQV" &KDQJH WKH RUGHU RI WKH SURFHVV"

Combine?

7U\ D FRPELQDWLRQ" 0DNH D FRPSRXQG" $ VHOHFWLRQ" *URXS D
new selection? Join multiple objects into one? More action
fields instead of just one? More goals? Less goals?

7DEOH  &KHFNOLVW 2VERUQ 
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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
WKH SDUDPHWHUV DQG WKH GHÀQLWLRQ RI WKH SRVVLEOH YDOXHV RU FKDUDFWHULVWLFV RI HDFK SDUDPHWHU FDQ EH PDGH
in groups.

Parameter

Possible values or characteristics of the parameter

Light source

Candle

Bulb

+DORJHQ OLJKWLQJ

Fluorescent tube

Diffusion of
light

2SDTXH JODVV

3DSHU

Natural fibers

Indirect lighting

Energy
source

Electricity

Batteries

Solar energy

Material

Madera de
Cedro

Aluminum

3RO\HWK\OHQH
plastic

Style

Medieval

5HWUR

3RS

*ODVV

7DEOH  0RUSKRORJLFDO 0DWUL[ /DPS H[DPSOH

In the example of the table above (see Table 19) there is a description of parameters of a lamp and possible characteristics that each of these parameters could have. For example, as light source, it is possible
WKH XVH RI D FDQGOH D EXOE KDORJHQ OLJKWLQJ RU D ÁXRUHVFHQW WXEH 7KH SRLQWV FRQQHFWHG ZLWK OLQHV LGHQWLI\
the selection within the possible characteristics of each parameter
Steps:


'HÀQLWLRQ RI WKH SUREOHP



'HÀQLWLRQ RI WKH SDUDPHWHUV RI WKH REMHFW RU SUREOHP WR EH VROYHG



'HÀQLWLRQ RI WKH YDOXHV RU FKDUDFWHULVWLFV RI HDFK SDUDPHWHU

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.
7KH ÀUVW VWHS LV WR LGHQWLI\ WKH FDWHJRULHV RI LGHDV WKDW ZRXOG EH XVHG DV D[HV RI WKH PDWUL[ NHHSLQJ LQ
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 umbrella could be used). If these two axes were selected, the appearance of the matrix could be as follows:

)LJXUH  7ZRGLPHQVLRQDO PDWUL[ 6RXUFH 0X³R]  

This example shows an 11x11 matrix (121 items) and it is clear that it is possible to add more items to
HDFK D[H :LWK D FRPELQDWLRQ RI LGHDV OLNH WKLV WKH SRVVLELOLWLHV RI ÀQGLQJ RQH RU WZR WKDW DUH FRUUHFW
increase greatly.
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The three-dimensional matrix
$ SDFNDJLQJ PDQXIDFWXUHU ZDQWV WR ÀQG QHZ LGHDV WR EXLOG QHZ PDUNHWV $JDLQ WKH VXFFHVV GHSHQGV
on determining axes that are relevant to the problem and that are appropriate. For example, a three-dimensional 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.

)LJXUH  ([DPSOH RI D WKUHHGLPHQVLRQDO PDWUL[ 6RXUFH $GDSWHG IURP 6LPRQ 0DMDUR 

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
7KLV DSSURDFK LV EDVHG RQ WKH SULQFLSOH WKDW RIWHQ FUHDWLYH SHRSOH ÀQG LW HDVLHU WR ZRUN ZLWK LGHDV WKDW DUH
H[SUHVVHG YLVXDOO\ 7KLV FDQ EH DFKLHYHG LQ WKH FDVH RI D IRXUGLPHQVLRQDO PDWUL[ LI WKH ÀUVW WKUHH D[HV DUH
presented in the form of a cube. In this visual representation, the best ideas are selected and evaluated in
FRPELQDWLRQ ZLWK WKH IRXU D[LV XVLQJ D WZRGLPHQVLRQDO PDWUL[ ,I LW WXUQV RXW WKDW WKHUH LV D ÀIWK D[LV ZH
PXVW EXLOG D QHZ FXEH LQ ZKLFK ZH ZLOO WDNH WKH EHVW LGHDV WKDW ZHUH REWDLQHG LQ WKH ÀUVW FXEH WR HYDOXDWH
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
VLPSO\ WR RWKHU VFHQDULRV 7KLV VWLPXODWHV WKH ÁH[LELOLW\ RI WKH DOUHDG\ HVWDEOLVKHG WKLQNLQJ VWUXFWXUHV
facilitating linkages to generate new ideas. The essential part of this method is the selection of the analoJ\ ,W LV SRVVLEOH WKDW D JURXS FDQQRW ÀQG D VXLWDEOH DQDORJ\ RU WKDW WKH IRXQG DQDORJ\ GRHV QRW OHDG WR WKH
generation of good ideas. We should also take into account the knowledge of the selected area. Although
WKH RYHUDOO H[HUFLVH VLPSO\ DWWHPSWV WR PDNH WKH PLQG PRUH ÁH[LEOH D JUHDWHU NQRZOHGJH FDQ OHDG WR QHZ
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
QHWZRUNV LV WR ÀQG WKH EHVW ZD\ WR FRPPXQLFDWH ,Q RUGHU WR GHYHORS LGHDV IRU D PRUH HIÀFLHQW FRPPXnication, we used the analogy with intelligent swarms within nature. Analyzing the topic, we found that
DQWV OHDYH D SKHURPRQH E\ WKH SODFHV ZKHUH WKH\ ZDON WKURXJK VR WKDW RWKHU DQWV FDQ ÀQG D PRUH HIÀFLHQW
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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IRUPV RI PHVVDJLQJ SURFHVVHV DQG WKXV PDNH LWV WUDQVPLVVLRQ DQG VWRUDJH PRUH HIÀFLHQW
Steps:


'HÀQLWLRQ RI WKH SUREOHP

2.

Search for the analogy

3.

Analysis of the selected analogy

4.

Search for the analogy elements that are linked to the problem.

5.

Generation of ideas from the analogies.

6.

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.
(DFK YLHZ LV UHSUHVHQWHG E\ D ÅKDWµ ZKLFK LV FKDUDFWHUL]HG LQ D VSHFLÀF ZD\




:KLWH KDW LW LV IRFXVHG RQ GDWD IDFWV DQG LQIRUPDWLRQ DERXW WKH SUREOHP


:KDW LQIRUPDWLRQ LV DYDLODEOH"



:KDW GDWD IDFWV RU LQIRUPDWLRQ DUH PLVVLQJ"



:KDW GDWD PXVW EH REWDLQHG DQG E\ ZKR"

5HG KDW ZLWK WKLV RQH ZH FDQ H[SUHVV DQ\ IHHOLQJ RU LQWXLWLRQ DERXW WKH SUREOHP 7KH
perception and the feelings should be expressed without being criticized by other mem
bers of the team.





+RZ GR \RX IHHO"



+RZ GR \RX IHHO DERXW WKH SUREOHP"



:KDW VHQVDWLRQ FRPHV WR \RXU PLQG"

%ODFN KDW ZH PXVW EH FDUHIXO ZLWK LW 7KLV UROH LQGLFDWHV WKH HUURUV DQG JLYHV D FULWLFDO
look at the solution of a problem or the implementation of an idea.
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,V WKH SRVVLEOH VROXWLRQ SURÀWDEOH"



,V DQ\ ODZ RU UHJXODWLRQ YLRODWHG"



:KDW DUH WKH ULVNV"
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<HOORZ KDW LW LV RSWLPLVWLF :KHQ ZHDULQJ WKH \HOORZ KDW LW LV QHFHVVDU\ WR IRFXV RQ
FRQVFLRXVO\ LGHQWLI\LQJ WKH EHQHÀWV RI D SURMHFW RU DQ LGHD





:KDW DUH WKH DGYDQWDJHV"



:KDW GRHV HYHU\RQH JHW"



:KDW DGYDQWDJHV FDQ LW EULQJ WR RWKHU SHRSOH"

*UHHQ KDW LW FRQFHQWUDWHV RQ FUHDWLYH WKLQNLQJ ,Q WKLV VSDFH QHZ LGHDV FDQ EH
generated by complementing the already existing ones.





:KDW DUH WKH DOWHUQDWLYHV"



:KHUH GR \RX WKLQN \RX FDQ KDYH IDOOHQ LQWR SDUDGLJPV"



+RZ FDQ WKH SURFHVV EH DFFHOHUDWHG"

%OXH KDW 7KLV KDW HPSKDVL]HV WKH FRQWURO RI PHWKRGV DQG SURFHVVHV 7KH LVVXHV WKDW
PXVW EH UHÁHFWHG RQ DQG WKH VWHSV WR EH IROORZHG DUH GHWHUPLQHG KHUH


:KDW DVSHFWV VWLOO QHHG WR EH FRQVLGHUHG"



:KDW LV QRW FOHDU \HW"



:KDW VKRXOG EH GLVFXVVHG"

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
WKH GLVFLSOLQH LQ RUGHU WR IXOÀOO HDFK UROH
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Service Blueprinting
Description
Service blueprinting is a service planning help tool. It can be used for developing new innovative services 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
VWDJHV ,Q HDFK SURFHVV VWHS FRQWDFW SRLQWV EHWZHHQ FOLHQW DQG ÀUP DQG SK\VLFDO HOHPHQW LI D WDQJLEOH
service) become visible. It is possible to identify failure points and discover areas for innovation as well.
7KLV WHFKQLTXH HDVHV WKH LGHQWLÀFDWLRQ RI FRVW VDYLQJ SRWHQWLDOV DQG RIIHUV DQ H[FHOOHQW EDVH IRU IXUWKHU
service process management.

Objectives
6HUYLFHV DUH GLIÀFXOW WR FRQFHSWXDOL]H LQ GHYHORSPHQW GXH WR WKHLU LQWDQJLELOLW\ ,W QRW SRVVLEOH WR ÅH[SHrience” 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
RQO\ WKH FOLHQW UHTXLUHPHQWV GXULQJ WKH SURFHVV GHVLJQ EXW DOVR WKH ÀUP·V LQWHUQDO UHTXLUHPHQWV

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:


&OLHQW UHTXLUHPHQWV IRU HDFK FOLHQWWDUJHWHG VHJPHQW



'RFXPHQWDWLRQ RI SURFHVVHV DQG VXESURFHVVHV RI H[LVWLQJ VHUYLFHV



5HODWHG UHVRXUFHV IRU HDFK SURFHVV VWHS SHUVRQQHO PDFKLQHV DFFHVVRULHV HWF



7LPH IUDPH RI WKH SURFHVVHV GXUDWLRQ RI WKH VWHS

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
UHTXLUHPHQWV 7DUJHW JURXSV PXVW EH SUHFLVHO\ GHÀQHG DQG FDQ EH IRUPHG WKURXJK GLIIHUHQWLDWLQJ FKDUDFteristics 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
6HUYLFHEOXHSULQWLQJ GLIIHUHQWLDWHV EHWZHHQ ÀYH GHJUHHV RI FOLHQW LQWHUDFWLRQ DQG LQWHJUDWLRQ 6HH )LJXUH  


7KH client interaction line separates the process steps of the service activities that
the client carries out independently.
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7KH 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.



7KH 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
RI D VNL OLIW RU WKH FOHDQLQJ RI DQ RIÀFH



7KH control line separates the preparation activities from the general management
activities.

)LJXUH  ,QWHUDFWLRQ SODQHV RI VHUYLFH EOXHSULQWLQJ

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 accomplished.
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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; focusing on one or two possibilities typically leads to better results.
'HSLFWLQJ WKH VHUYLFH SURFHVV DV LW VKRXOG ÁRZ LQ WKH IXWXUH LV YLWDO WR WKH SURFHVV 7KH GHSLFWLRQ RI HYHU\
„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:

)LJXUH  6HUYLFH EOXHSULQWLQJSURFHVV IRU QHZ VHUYLFHV



'HÀQLWLRQ RI WKH LGHDO FXVWRPHU LQWHUDFWLRQ SURFHVV IURP LQLWLDO FRQWDFW WR
the end of service interaction



,GHQWLÀFDWLRQ RI WKH FRQWDFW SRLQWV EHWZHHQ WKH FOLHQW DQG VHUYLFH SURYLGHU
This includes all client-perceivable process steps performed by the service



,GHQWLÀFDWLRQ RI WKH LQWHUDFWLRQV EHWZHHQ WKH IURQW RIÀFH DQG WKH EDFN RIÀFH



'HÀQLWLRQ RI WLPH VWDQGDUGV WROHUDQFH OHYHOV DQG RI WKH UHVRXUFHV UHTXLUHG

Depiction of the service process from the client’s point of view
7KH ÀUVW VWHS LQ VHUYLFH EOXHSULQWLQJ LV WKH LGHQWLÀFDWLRQ DQG GHOLPLWDWLRQ RI WKH VHUYLFH +HUH WKH VHUYLFH LV
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
FOLHQWV PD\ EH DFFXVWRPHG WR YLVLW WKH RULJLQDO UHWDLOHU SHUVRQDOO\ \RXQJHU FOLHQWV PD\ FKRRVH WR HVWDElish contact via the Internet.

$ ÁRZ GLDJUDP LOOXVWUDWHV WKH VHUYLFH SURFHVV $FWLRQV DUH UHSUHVHQWHG E\ UHFWDQJOHV SURFHVV WUDQVLWLRQV
DUH UHSUHVHQWHG E\ DUURZV 6WDUW(QG SRLQWV DUH URXQGHG UHFWDQJOHV DQG GHFLVLRQVUDPLÀFDWLRQV DUH GLDmond 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
SURFHVV FRPSRVHG RI LQGLYLGXDO VHTXHQWLDO VWHSV (YHU\ SRWHQWLDO LQÁXHQFH RQ WKH SURFHVV LQSXWV DQG
outputs, must be represented.

Identification of client contact points
7KH GLIIHUHQWLDWLRQ RI WKH FOLHQW DQG WKH VHUYLFH ÀUP DFWLRQV LV DQ HVVHQWLDO HOHPHQW RI VHUYLFH EOXHSULQWLQJ ,Q WKH VHFRQG VWHS WKH FRQWDFW SRLQWV EHWZHHQ WKH FOLHQW DQG WKH ÀUP DUH LGHQWLÀHG 7KH SURFHVV
steps that are performed exclusively by clients are placed above the client interaction line. Process steps
ZLWK GLUHFW FRQWDFW EHWZHHQ WKH FOLHQW DQG WKH ÀUP DUH ORFDWHG EHWZHHQ WKH FOLHQW LQWHUDFWLRQ OLQH DQG
WKH YLVLELOLW\ OLQH )LQDOO\ WKH FOLHQWSHUFHLYHG DFWLYLWLHV SHUIRUPHG E\ WKH ÀUP EXW GR QRW LPSO\ GLUHFW
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 interaction between the client and the service provider, but is perceivable by the client.

Identification of front and back-end integration
$IWHU LGHQWLI\LQJ WKH GLUHFWO\ SHUFHLYDEOH DFWLYLWLHV WKH QH[W VWHS LV WR GHÀQH WKH XQSHUFHLYDEOH VWHSV 7KH
process steps will be placed between the visibility line and the interaction line. Depending on the objectives 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 relaWHG FRVWV DQG WKH QHFHVVDU\ HPSOR\HH FRXQW DUH UHTXLUHG $SSURSULDWH SURFHVV GXUDWLRQV DUH GHÀQHG IRU
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 experience. 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
VHTXHQFH &UHDWLQJ YLVXDO UHSUHVHQWDWLRQV VXSSRUW SURFHVV LPSURYHPHQW E\ VKRZLQJ WKH ÁRZ DQG KLJKlighting potential points for incremental adjustment.

)LJXUH  %OXHSULQWLQJ SURFHVV IRU H[LVWLQJ VHUYLFHV

Service documentation and decomposition into component processes
)LUVW WKH VHUYLFH SURFHVVHV PXVW EH GRFXPHQWHG PDQ\ PHWKRGV VXFK DV REVHUYDWLRQIROORZXS RU VHUYLFH
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
%DVHG RQ WKH SURFHVV GRFXPHQWDWLRQ D ÁRZ GLDJUDP LQFOXGLQJ DOO SURFHVV VWHSV KDV WR EH GHYHORSHG DQG
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
FDVHV HDFK SURFHVV VWHS FDQ EH RUGHUHG LQWR D SUHYLRXVO\ GHÀQHG H[HFXWDEOH UROH $SSO\LQJ WKH 5$&,
Model (responsible, accountable, consulted and informed) is recommended for bigger service organizations. In addition to having responsibility for the process step or component process, the advisor and information 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
%DVHG RQ WKH DQDO\VLV RI XVHG UHVRXUFHV WLPH FRQVWUDLQWV RU LGHQWLÀHG FRPPXQLFDWLRQ JDSV DQ LPSURYHment of the existing service delivery process can be developed and documented in a new service blueprint.

Service-blueprinting example

)LJXUH  ([DPSOH VHUYLFH EOXHSULQW +RXVHKROG DSSOLDQFH PDLQWHQDQFH
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Example: Household appliance maintenance
Figure 49 illustrates a service blueprint for household appliance maintenance service. There are two
PDLQ REMHFWLYHV RI WKH EOXHSULQW 7KH ĆUVW LV WR DQDO\]H DQG YLVXDOL]H WKH FXVWRPHU LQWHUDFWLRQV ZKLOH
the second is to have a map that enables better estimation of the typical costs and time needed for perIRUPLQJ RI WKH VHUYLFH GHOLYHU\ SURFHVV )RU WKH SXUSRVH RI VLPSOLĆFDWLRQ WKH WZR GHHSHVW OHYHOV RI WKH
blueprint were not included.
The starting point of the service process is the breakdown of the machine. The client at this stage contacts the service company. Typically, the clients will describe the problem from their perspective and
DQ DSSRLQWPHQW WR YLVLW WKH FXVWRPHU LV PDGH 1H[W WKH PHFKDQLF DUULYHV RQVLWH LQ WKH HYHQW WKDW WKH
client is not there, a second appointment has to be made. After speaking with the client about the problem, 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
D WLPH HVWLPDWLRQ LV JLYHQ $IWHU VXFFHVVIXO UHSDLU WKH ĆUP SURYLGHV DQ LQYRLFH IRU VHUYLFHV UHQGHUHG
)LQDOO\ WKH FOLHQW PDNHV SD\PHQW DQG WKH SURFHVV LV ĆQLVKHG ,Q WKLV FDVH IROORZXS FXVWRPHU VHUYLFH LV
considered a separate service function.

$V )LJXUH  VKRZV QRW DOO RI WKH SURFHVV VWHSV ÁRZ LQ WKH VDPH OHYHO 7KH GHVFULSWLRQ RI WKH SUREOHP
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
OHYHO DUH DOO SHUFHLYDEOH E\ WKH FOLHQW KHVKH LV LQWHJUDWHG LQ WKH SURFHVV 7KH EDFNVWDJH SURFHVVHV VSDUH
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
SURFHVV WLPH DUH RIWHQ QRW LQFOXGHG LQ WKH SODQ WKHUHIRUH WKH\ DUH GLIÀFXOW WR SODQ DV D ÅFRQVWDQWµ LQ WKH
process. Waiting times typically appear where processes are blocking or competing with one another.
2QO\ WKURXJK SURFHVV REVHUYDWLRQ REVHUYLQJ WKH SURFHVV ÁRZ DQG ZKLFK RI WKH SURFHVVHV FRPSHWH RU
FRQÁLFW ZLWK RWKHUV RYHU DQ H[WHQGHG SHULRG LV LW SRVVLEOH WR PDNH FRQFOXVLRQV DERXW VHUYLFH RSHUDWLRQ
SURFHVV DQG F\FOH WLPHV &RPSXWHU VLPXODWLRQV FDQ DVVLVW LQ ÀQGLQJ SRWHQWLDO ERWWOHQHFNV GXH WR D ODFN RI
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 siPXODWLRQV LW LV SRVVLEOH WR YDOLGDWH SURFHVV PRGLÀFDWLRQV 6HUYLFH VLPXODWLRQ LV DQ HIIHFWLYH PHWKRG IRU
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 possible 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 interaction and visibility lines.
The FMEA method has three phases:


,GHQWLI\ ² :KDW FRXOG JR ZURQJ"



$QDO\VH ² :KDW LV WKH SUREDELOLW\ RI IDLOXUH DQG WKH SRWHQWLDO FRQVHTXHQFHV"



7DNH DFWLRQ ² :KDW FDQ EH GRQH WR DYRLG WKH IDLOXUHV RU WR GLPLQLVK WKH KHDY\ FRQVHTXHQFHV"

For this phase, valuable information can be obtained by means of service blueprinting; developed solutions 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 producer, Toyota.
According to Syska (2006), a high pressure on prices and costs characterizes intensively competitive marNHWV +HQFH SULFHV EDVHG RQ FRVWV FDQ EH IRUFHG WR GHFUHDVH FRPSURPLVLQJ WKH EHQHÀWV 7KH WDUJHW FRVWLQJ
tool is an instrument that helps to manage this problem.
According to traditional costing, costs generated during the products fabrication or service delivery procesVHV FRQVWLWXWH WKH EDVLV IRU GHÀQLQJ WKH ÀQDO SURGXFW RU VHUYLFH SULFH 7DUJHW FRVWLQJ HOXGHV WKLV SDUDGLJP DV
LW EDVHV RQ WKH FRVW FDOFXODWLRQ DFFRUGLQJ WR WKH YDOXH FOLHQWV ÀQG PRUH VDWLVIDFWRU\ LQ SURGXFWV DQG VHUYLFHV
7KH VRRQHU WKH FRVWV FHLOLQJ LQ WKH PDUNHW DUH GHÀQHG WKH EHWWHU EHFDXVH WKH LQÁXHQFH RI WKH FRVWV LQ SUHventive measures offers more promising results and with less expenses than during subsequent adjustments.
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Target costing process
The Figure 50 shows the target costing process.

)LJXUH  7DUJHW FRVWLQJ SURFHVV 6RXUFH )LVFKHU  
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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
7KLV ÀUVW VWHS LV LQ UHJDUGV WR WKH GHVFULSWLRQ RI WKH IXQGDPHQWDO SURSHUWLHV RI WKH SURGXFWVHUYLFH LH WKH
GHÀQLWLRQ RI LWV IXQFWLRQ LQ KDUPRQ\ ZLWK WKH FOLHQW·V QHHGV 7RROV DOUHDG\ SUHVHQWHG LQ SUHYLRXV FKDSWHUV
VXFK DV 4)' 6HUYLFHEOXHSULQWLQJ DQG PRUSKRORJLFDO PDWUL[ FDQ KHOS WR GHÀQH WKHVH IXQFWLRQV $OO WKHVH
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.).
7KH JRDO LV QRW RQO\ WR GHWHUPLQH WKH PHQWLRQHG SURSHUWLHV EXW DOVR WR NQRZ WKH YDOXH WKH FOLHQWV ÀQG LQ
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 showed 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.
Given that in average 15 people participate in this course and that it lasts for 8 days, the potential market
SULFH ZDV GHĆQHG E\
15 people x 8 days x 185 €/ person per day = 22.200 €

Step 2: Defining the target costs
)RU GHÀQLQJ WKH WDUJHW FRVWV LW LV SRVVLEOH WR GHFLGH EHWZHHQ GLIIHUHQW DSSURDFKHV 2QH FDQ IRFXV RQ WKH
ÀUP·V FRVWV RQ WKH FRPSHWLWRUV· FRVWV DV ZHOO DV WKH DFKLHYDEOH PDUNHW SULFH )LVFKHU  GHVFULEHV
ÀYH SRVVLELOLWLHV
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Å0DUNHW LQWR FRPSDQ\´ %DVHG RQ WKH DFKLHYDEOH PDUNHW SULFH 



Å2XW RI FRPSDQ\ ´ %DVHG RQ DOUHDG\ GHÀQHG FRVWV ZKHUH WKH FRVWV SURMHFWLRQ IRU WKH
new product is rooted in its accountable characteristics).



Å,QWR DQG RXW RI FRPSDQ\´ &RPELQDWLRQ EHWZHHQ PDUNHW LQWR FRPSDQ\ DQG RXW RI
company).



Å2XW RI VWDQGDUG FRVWV´ 7KH WDUJHW FRVWV DUH GHGXFHG IURP UHGXFWLRQV LQ WKH VWDQGDUG
costs, i.e. the attained costs under actual procedures).



Å2XW RI FRPSHWLWRU´ %DVHG RQ FRVWV DQG SULFHV RI FXUUHQW FRPSHWLWRUV 

The overall costs should be established in such a way, that they sustain an optimal service design, i.e. satisfying 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.
%XF]NRZVNL  GHÀQHV D WHFKQLTXH IRU WKH GHÀQLWLRQ RI WKH WDUJHW FRVWV )LJXUH   WKHVH DUH DOVR
called allowable costs. This technique is based on the target price which represents the value for our cliHQW LQ RXU VHUYLFH 7KHQ WKH WDUJHW SURÀW PXVW EH VXEWUDFWHG IURP WKH WDUJHW SULFH LQ RUGHU WR REWDLQ WKH
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.

)LJXUH  'HĆQLWLRQ RI DOORZDEOH FRVWV 2ZQ HODERUDWLRQ EDVHG RQ %XF]NRZVNL  
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Case study: “In-house” engineering project management training
Target costing
)RU WKH FDOFXODWLRQ RI WDUJHW FRVWV ĆUVW ZH PXVW GHĆQH WKH WDUJHW SURĆW PDUJLQ WKDW WKH FRPSDQ\ H[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
LQ RUGHU WR DFKLHYH D ORQJWHUP UHODWLRQVKLS WKH SURĆW PDUJLQV DUH LQ D PHGLXP WR ORZ OHYHO LQ WKLV FDVH
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
XQGHU DFWXDO SURFHGXUHV 7KH WDUJHW FRVWV RI WKH SURGXFW DUH GHÀQHG DW VRPH SRLQW EHWZHHQ WKH DOORZDEOH
costs and the drifting (standard) costs. The target costs must be optimized. However, in spite of recognizing the need of optimization, a problem remains open: the way the difference between target costs and
DOORZHG FRVWV LV KDQGOHG VWD\V FRPSOHWHO\ RSHQ ZLOO WKH H[SHFWHG SURÀW PDUJLQ EHFRPH ORZHU RU PXVW
the original price be increased?). It will be necessary to deploy a procedure with consistency and transparency. When the allowable costs are not reachable, the possibility to abate the original target emerges,
DV VKRZQ LQ WKH GHFLVLRQ DQG SODQQLQJ FKDUW LQ )LJXUH  7KH SURFHGXUH SUHVHQWHG LQ WKLV ÀJXUH KDV D
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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)LJXUH  3URFHGXUH SURSRVDO IRU QRQ DFKLHYDEOH WDUJHW FRVWV 6RXUFH )LVFKHU  
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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
D JXLGH IRU WKH LPSOHPHQWDWLRQ RI WKLV WRRO  :LWK WKLV WHFKQLTXH ZH GHĆQHG WKH SURFHVVHV WR IROORZ IRU
WKH VHUYLFH SURYLVLRQ 7KH ĆJXUH EHORZ VKRZV WKH UHVXOWLQJ %OXHSULQW

$IWHU WKH SURFHVVHV ZHUH GHĆQHG ZH SHUIRUPHG D VLPXODWLRQ RI WKH HQWLUH VHUYLFH SURFHVV LQ RUGHU WR
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
VWDQGDUG FRVWV LQ RUGHU WR DFKLHYH WKH WDUJHW FRVWV DQG WKHUHIRUH WKH H[SHFWHG SURĆW PDUJLQ $IWHU IROORZLQJ WKH SURFHVV SUHVHQWHG LQ ĆJXUH DERYH ZH KDYH FRQFOXGHG WKDW LW LV QHFHVVDU\ WR PRGLI\ WKH SURcesses that compose the service. In the following steps we will show how to identify the processes that
PXVW EH LPSURYHG RU PRGLĆHG VR WKDW ZH FDQ WR DFKLHYH WKH WDUJHW FRVWV

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 inÁXHQFH RI GLIIHUHQW LQWHQVLW\ RQ WKH FXVWRPHU
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Therefore, it is necessary to divide into target costs and standard costs. In the case of products, this diviVLRQ FDQ EH EDVHG RQ LWV PDLQ FRPSRQHQWV ,Q WKH FDVH RI VHUYLFHV WKLV GLYLVLRQ LV D PRUH GLIÀFXOW WDVN
Their intangible nature allows only the division based on the sub-processes that are part of the service.
7KH 6HUYLFH %OXHSULQWLQJ LV D WRRO WKDW ZLOO JUDSKLFDOO\ GHÀQH WKH GLIIHUHQW SURFHVVHV RI WKH VHUYLFH *Lven 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
7KH GLUHFW SDUWLFLSDWLRQ RI WKH FOLHQW LQ WKH VHUYLFH KDV D GLUHFW LPSDFW RQ WKH GHÀQLWLRQ RI SURFHVVHV ZLWKLQ
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:


)LUVW JUDGH SURFHVVHV KDYH D GLUHFW UHODWLRQVKLS ZLWK WKH UHQGHULQJ RI WKH VHUYLFH LH
with the clients. For example, the assembling of a machine by clients through service
personal of the provider.



6HFRQG JUDGH SURFHVVHV KDYH DQ LQGLUHFW UHODWLRQVKLS ZLWK WKH UHQGHULQJ RI WKH VHUYLFH
DQG RIWHQ VHUYH DV VXSSRUW RI ÀUVW JUDGH SURFHVVHV HJ WKH SUHSDUDWLRQ RI WKH DVVHPEO\
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
VWDQGDUG FRVWV ZH FDQ HDVLO\ GHĆQH WKH ĆUVW DQG VHFRQGGHJUHH SURFHVVHV ,Q WKLV ZD\ ĆUVWGHJUHH SURFHVVHV DUH WKRVH WKDW RFFXU LQ WKH )URQW 2IĆFH
 Write and send the proposal
 Send materials
 Training
 Internal control during the training
6LPLODUO\ WKH VHFRQGGHJUHH SURFHVVHV FDQ EH GHĆQHG DV WKRVH WKDW WDNH SODFH LQ WKH %DFN 2IĆFH
 'HĆQH PDWHULDOV DQG VFKHGXOH
 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
DFFRUGLQJ WR WKH XVHV DEOH WR EH TXDQWLÀDEOH E\ WKH FOLHQWV 7KH KLJKHU WKH SURYLVLRQ RI EHQHÀWV RQ WKH
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.
7KLV IRUP FDQ EH ÀOOHG RXW IROORZLQJ WKH SURFHGXUH EHORZ


'HÀQLQJ WKH FRQWULEXWLRQ RI HDFK RI WKH LGHQWLÀHG UHTXLUHPHQWV WR WKH WRWDO FXVWRPHU
satisfaction (second row of table 20).



7KH WRWDO FRQWULEXWLRQ WR WKH VDWLVIDFWLRQ RI HDFK UHTXLUHPHQW PXVW EH GLYLGHG DPRQJ
each of the processes, according to the level of participation of the process when
covering the respective requirement.



)LQDOO\ ZH PXVW DGG WKH FRQWULEXWLRQ RI HDFK SURFHVV HDFK URZ WR WKH WRWDO FXVWRPHU
satisfaction. These rows will be the percentage shares out of the total costs for each
process.

Functions

Client’s
requirement 1

Client’s
requirement 2

Function’s
contribution
to total use
(in %)
Process 1
Process 2
Process 3
Process 4

7DEOH  7HPSODWH IRU D SURFHVV FRVWLQJ PDWUL[ %XF]NRZVNL 
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Client’s
requirement 3

Client’s
requirement 4

Total
(in%)

100

Case study: “In-house” engineering project management training
Process costing matrix
)RU WKH FDVH VWXG\ WKH FOLHQWvV PDLQ UHTXLUHPHQWV ZHUH LGHQWLĆHG ZLWK WKH KHOS RI D PHQWDO PDS

)URP WKH LGHQWLĆHG UHTXLUHPHQWV WKH PRVW LPSRUWDQW ZHUH GHWHUPLQHG JRRG UHSXWDWLRQ DIIRUGDELOLW\
standardized materials, short length. The process-costing matrix is done based on these requirements
DQG WKH SURFHVVHV LGHQWLĆHG LQ WKH SUHYLRXV SKDVH

Affordability

Good
Reputation

Short
length

Standardized
Materials

Total
(in %)

Functions contribution to
WRWDO XVHV LQ 

30

50

10

10

100

Training

20

30

5

5

60

1

1

Functions

Write and send
proposals
3UHSDULQJ WUDYHOV

5

'HĆQH FRQWHQWV
and schedule

5

Internal control
Submitting material

2
10

3

7
3

10

21
10

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.

TC Index =

Target costs fraction
Standard costs fraction

An index value over „one” means that the target costs are higher than the standard costs, i.e. clients estiPDWH KLJKHU XVH WKDQ WKH FRVW VKDUH LQ WKDW SDUW RI WKH SURFHVV VR WKDW WKH ÀUP FRXOG SRWHQWLDOO\ FRQGXFW
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).

Process

Share in the target
costs (in%)

Share in the drifting
costs (in%)

Process 1

Process 2

Process 3

Process 4

Process 5

7DEOH  7DEOH IRU WKH FRPSDULVRQ RI WDUJHW FRVWV DQG GULIWLQJ FRVWV IRU D WUDLQLQJ VHUYLFH 6RXUFH %XF]NRZVNL  
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T C Index

Case study: “In-house” engineering project management training
Process costing: costs comparison matrix
7KH SURFHVVHV LGHQWLĆFDWLRQ LQ ZKLFK D FRVW DGMXVWPHQW LV QHFHVVDU\ LV FDUULHG RXW WKURXJK WKH FRPparison 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

)URQW 2IĆFH  7UDLQLQJ

 õ



%DFN RIĆFH å 3UHSDULQJ WUDYHOV

 õ



)URQW 2IĆFH å :ULWH DQG VHQG SURSRVDO

 õ



%DFN RIĆFH å 'HĆQH FRQWHQW DQG VFKHGXOH

 õ



)URQW 2IĆFH å ,QWHUQDO FRQWURO GXULQJ WUDLQLQJ

 õ



)URQW 2IĆFH å 6XEPLWWLQJ PDWHULDO

 õ



19.922,39 €

100%

Total

Following the model presented above, the target cost indexes were calculated for each of the processe

Share in target
costs

Share in Standard
Costs

Target costs
Index

)URQW 2IĆFH  7UDLQLQJ





0,95

%DFN RIĆFH å 3UHSDULQJ WUDYHOV





0,11

)URQW 2IĆFH å :ULWH DQG VHQG
proposal





0,58

%DFN RIĆFH å 'HĆQH FRQWHQW DQG
schedule





5,23

)URQW 2IĆFH å ,QWHUQDO FRQWURO GXULQJ
training





3,33

)URQW 2IĆFH å PDWHULDO





0,00

Process
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Step 4: Simultaneous attainment of target costs and quality costs
7KH ÀQDO VWHS RI WKLV PHWKRGRORJ\ ZLOO EH WKH DFKLHYHPHQW RI DQ RSWLPXP FRVWLQJ VWUXFWXUH RI RXU VHUvice. This should allow satisfying the customer needs with the resources available to the company. According 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 achieving 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:
ï Training
ï Preparing travels
ï 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:
ï 'HĆQH FRQWHQW DQG VFKHGXOH
ï 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:
ï 6WDQGDUGL]H WKH SURSRVDO PRGHOV DQG FUHDWH WUDLQLQJ PRGXOHV ZKLFK DOORZ WR GHĆQH LQ D
more customized way the offers to the clients. This reduced the costs related to preparing
the proposal.
ï 'HĆQH DQ DYDLODELOLW\ VFKHGXOH ZLWK WUDLQHUV DQG FRPH WR DQ DJUHHPHQW ZLWK D WUDYHO DJHQF\
to prepare the travels. This leads to a reduction in the costs of preparing travels.
ï 5HJDUGLQJ WKH SURFHVVHV RI FRQWHQW GHĆQLWLRQ VFKHGXOH DQG LQWHUQDO FRQWURO GXULQJ WKH WUDLning, 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.

:KLOH QHZ 6WDQGDUG FRVWV GRQ W PDWFK H[DFWO\ WR WKH WDUJHW FRVWV SUHYLRXVO\ GHĆQHG WKH FRVWV SHU REMHFtive 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

)URQW 2IĆFH  7UDLQLQJ

 õ



%DFN RIĆFH å 3UHSDULQJ WUDYHOV

 õ



)URQW 2IĆFH å :ULWH DQG VHQG SURSRVDO

 õ



%DFN RIĆFH å 'HĆQH FRQWHQW DQG VFKHGXOH

 õ



)URQW 2IĆFH å ,QWHUQDO FRQWURO GXULQJ WUDLQLQJ

 õ



)URQW 2IĆFH å 6XEPLWWLQJ PDWHULDO

 õ



18.875,00 €

100%

Total
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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 paUDPHWHU IRU QHZ VWDQGDUG FRVWV ZLWK ZKLFK FRPSOLDQFH LV VRXJKW DQG PRQLWRUHG LQ WKH UHOHYDQW ÀUP·V
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
UHGXFH WKH FRVWV HYHQ PRUH %\ WKH UHVSHFWLYH FRVWV VSHFLÀFDWLRQV LQÁXHQFLQJ YDULDEOHV OLNH WKH OHDUQLQJ
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 clients‘ requirements in the design process. The respective standard costs of the components, and the other
UHTXLUHG LQIRUPDWLRQ DERXW FRVWV VKRXOG EH SUHSDUHG ZLWK WKH FRVWV FDOFXODWLRQ V\VWHP RI WKH ÀUP
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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
LV PRUH LQWHQVLYH DQG JHQHUDWHV KLJKHU SURÀW 7KLV DGYDQWDJH LQ WHUPV RI WLPH DOVR PDNHV LW SRVVLEOH WR
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.
3URMHFW SODQQLQJ UHSUHVHQWV D IRUHFDVW RI WKH GHYHORSPHQW RI D SURMHFW 7KLV UHTXLUHV D SUHFLVH GHÀQLWLRQ
of goals. The objectives related to the costs, time, and desired results must be formulated in a realistic,
FOHDU XQGHUVWDQGDEOH DQG YHULÀDEOH ZD\
7R VHW UHDOLVWLF JRDOV RI WLPH DQG GHDGOLQHV LW LV HVVHQWLDO WR KDYH D ZHOO IRXQGHG SODQQLQJ RI WKH ÁRZ DQG
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:


7KH GHWHUPLQDWLRQ RI WKH WRWDO SURMHFW GXUDWLRQ



7KH GHWHUPLQDWLRQ RI WKH EHJLQQLQJ DQG WKH HQG RI WDVNV DQG WKH GHÀQLWLRQ RI LPSRUWDQW
events (milestones).



7KH FRPSDULVRQ RI WKH UHTXLUHG WLPH IUDPHV ZLWK WKH QHFHVVDU\ RQHV DQG WKH LQWUR
duction of measures to shorten the total project duration according to the objectives.



7KH HVWDEOLVKPHQW RI WKH WLPHIUDPH UHTXLUHG DQG LWV DUWLFXODWLRQ ZLWK WKH DYDLODEOH
recourses as well as the achievement of balance in the workload.

Managing the Fuzzy Front-End of Innovation

194

Time planning provides the shortest possible time for implementing a project and ensures that there are
QR LQWHUUXSWLRQV WKDW FDQ OHDG WR GHOD\V DQG LQHIÀFLHQFLHV
To achieve the expected results, it is necessary to follow the steps of time planning:


([SODLQ LQ GHWDLO WKH ZRUN DQG WKH VHTXHQFH RI WKH SURMHFW LQ ZRUN SDFNDJHV WDVNV
and isolated procedures (activities).



3UHGHWHUPLQH WKH QHHGHG ZRUNLQJ WLPHV QHFHVVDU\ IRU WKH WDVNV DFFRUGLQJ WR JURXSV
of professions and the requirements of equipment and material.



'HWHUPLQH WKH HIIHFWLYH ZRUN WLPH EDVHG RQ WKH QXPEHU RI HPSOR\HHV DQG WKHLU
workload distribution.



'HWHUPLQH WKH SRVVLELOLWLHV RI FRRSHUDWLRQ IRU WKH SURMHFW LPSOHPHQWDWLRQ



7KH SURYLVLRQ RI FULWLFDO SRLQWV FULWLFDO HYHQWV DQG WKHLU GHDGOLQHV WDNLQJ LQWR
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.
7KH SXUSRVH RI WKLV GLYLVLRQ LQWR WDVNV LV WKH SUHSDUDWLRQ RI SODQQLQJ WKH VHTXHQFH WKURXJK WKH LGHQWLÀFDtion of actions or activities which, in turn, are necessary to complete the tasks. Another result of the division is the determination of the precedence conditions (predecessor-successor relationships) between tasks.


7DVNV FDQ EH UHFRJQL]HG DQG LGHQWLÀHG FRQVLGHULQJ WKH IROORZLQJ DVSHFWV



-REV IXQFWLRQ RU DFWLRQ WR EH SHUIRUPHG



2EMHFWV SURGXFWV RU SURGXFW W\SHV



5DQJH RI DFWLRQ GHFLVLRQ RU LPSOHPHQWDWLRQ



5DQJH RI WKH RYHUDOO SURFHVV SODQQLQJ LPSOHPHQWDWLRQ RU PRQLWRULQJ



5HODWLRQVKLS ZLWK WKH WDUJHW GLUHFWHG HYHQWXDOO\ RU LPPHGLDWHO\ WR PHHW WKH ÀQDO JRDO



8VH RI VSHFLDOL]HG ZRUNLQJ PHDQV



8VH RI FHUWDLQ SURIHVVLRQ VSHFLDOL]HG GLVFLSOLQHV RU TXDOLÀFDWLRQ OHYHOV



5HJLRQDO VSHFLÀFLW\

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)



)LQDOO\ D GLYLVLRQ RI WKH ZRUN SDFNDJHV DFFRUGLQJ WR ÁRZV DQG SKDVHV LV RYHUODSSHG

7KH IROORZLQJ ÀJXUH VKRZV D FRPELQHG SURMHFW VWUXFWXUH SODQ

)LJXUH  ([DPSOH RI D SURMHFW VWUXFWXUH SODQ 6RXUFH $GDSWHG IURP 5LQ]D  

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 implementation 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, demands certain skills, generates costs and can be clearly assigned to an organizational unit.
7R GHÀQH WKH OLVWLQJ LW LV HVVHQWLDO WR ÀUVW LGHQWLI\ DOO WKH QHFHVVDU\ DFWLYLWLHV 7KHQ DQ DQDO\VLV RI WKH
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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 inspected. There are different types of precedence relationships, for instance:


7HFKQRORJLFDO W\SH HJ KHDWLQJ D PDWHULDO EHIRUH ZRUNLQJ ZLWK LW



2UJDQL]DWLRQDO W\SH HJ VWDII WUDLQLQJ EHIRUH WKH SURGXFWLRQ SKDVH



(FRQRPLF W\SH HJ GHOLYHU\ WLPHV DFFRUGLQJ WR FRQWUDFWV

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 accomplishing such activity.
$V DQ H[DPSOH WKH IROORZLQJ WDEOH VKRZV D VLPSOLÀHG WDVN OLVW RI D VRIWZDUH GHYHORSPHQW SURMHFW

No.

Activity

Responsible
Managers

Predecessor
(No.)

1

3UREOHP DQDO\VLV DQG JRDO
setting

&XVWRPHU VXSSRUW 3URGXFW
development

1



2

Development of the solution
to the problem by establishing
a logic of functions and data

3URGXFW GHYHORSPHQW

1

1

3

Development of algorithms

3URGXFW GHYHORSPHQW

2

2

4

Implementation: translation
into a programming language

3URGXFW GHYHORSPHQW 3UR
grammers

3

3

5

Correction of errors through
the comparison between what
the software has projected
and what it has achieved

3URGXFW GHYHORSPHQW 3UR
JUDPPHUV 5HIHUHQFH FXVWR
mers

2

4

6

Documentation of the proce
dure for the user

3URGXFW GHYHORSPHQW 3UR
JUDPPHUV 5HIHUHQFH FXVWR
mers, Customer support

3

4

7

([HFXWLRQ RI WKH VRIWZDUH RQ
the practical application

3URJUDPPHUV &XVWRPHU
support

2

5,6

8

Maintenance and adjustment
of the listed software

Customer support

12

5,6

7DEOH  ([DPSOH RI D WDVN OLVW 6RXUFH $GDSWHG IURP 3OHVFKDN DQG 6DELVFK  
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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 precedence relationships.
This tool can be complemented with the introduction of milestones, which are nothing more than checkpoints 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.
(DFK ER[ LQ WKH JUDSK UHSUHVHQWV DQ DFWLYLW\ ,Q WKH ÁRZFKDUW IURP OHIW WR ULJKW ZH FDQ UHFRJQL]H WKH
predecessor activities from the successors and which activities can be parallel executed.
Each box shows the following information:

Name of the activity
3UHGHFHVVRU DFWLYLW\

3UHGHFHVVRU DFWLYLW\

Start date

Start date

)LJXUH  &RQWHQW RI WKH QHWZRUN PDS ER[HV 6RXUFH /HQN DQG =HOHZVN\  
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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
UHJDUGLQJ WKH QHHG RI PRUH SUHFLVLRQ LQ SODQQLQJ DFWLYLWLHV ZKLFK OHDGV WR D JUHDWHU HIÀFLHQF\ 7KH FKDQges that are intended to be introduced into the project become clearly visible together with their consequences 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.
7KLV LV D WRRO WKDW EULQJV LPSRUWDQW VXSSRUW WR WKH LQQRYDWLRQ PDQDJHU DOORZLQJ KHUKLP GHÀQH WKH ÀUP·V
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
5RDGPDSV FDQ KDYH GLIIHUHQW DSSOLFDWLRQV $FFRUGLQJ WR 3KDDO HW DO   WKHVH FDQ EH FODVVLÀHG LQWR  DUHDV

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.

)LJXUH  3URGXFW SODQQLQJ URDGPDS 6RXUFH 3KDDO HW DO  
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Planning of services and capabilities:
7KH IRFXV LV RQ KRZ WKH WHFKQRORJLHV IRVWHU WKH ÀUP·V GHYHORSPHQW RI FDSDELOLWLHV WKDW SHUPLW WKH UHQGHring of the service.

)LJXUH  3ODQQLQJ RI VHUYLFHV DQG FDSDELOLWLHV URDGPDS 6RXUFH 3KDDO HW DO  

Strategic planning:
This kind of Roadmap assesses the different opportunities that markets and business tendencies can offer,
at strategic level.

)LJXUH  6WUDWHJLF SODQQLQJ URDGPDS 6RXUFH 3KDDO HW DO  
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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.

)LJXUH  /RQJ UXQ SODQQLQJ URDGPDS 6RXUFH 3KDDO HW DO  

Capabilities and knowledge planning:
+HUH 5RDGPDSV OHW WKH ÀUP DOLJQ LWV NQRZOHGJH FDSDELOLWLHV DQG EXVLQHVV JRDOV

)LJXUH  &DSDELOLWLHV DQG NQRZOHGJH SODQQLQJ URDGPDS 6RXUFH 3KDDO HW DO  
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Project planning:
The roadmap can also align the different project activities, e.g. R&D projects with technological
development.

)LJXUH  3URMHFW SODQQLQJ URDGPDS 6RXUFH 3KDDO HW DO  

Process planning:
5RDGPDSSLQJ SHUPLWV PDQDJLQJ NQRZOHGJH DQG IRFXVLQJ RQ D SDUWLFXODU DUHD RI WKH ÀUP

)LJXUH  3URFHVV SODQQLQJ URDGPDS 6RXUFH 3KDDO HW DO  
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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.

)LJXUH  ,QWHJUDWLRQ SODQQLQJ PDWUL[ 6RXUFH 3KDDO HW DO  
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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):

)LJXUH  *HQHUDWLRQ SURFHVV RI DQ ,QQRYDWLRQ 5RDGPDS DFFRUGLQJ WR 1LSSD

/DEULROD 

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
7KLV LV WKH ÀUVW VWHS RI URDGPDSSLQJ +HUH WKH REMHFWLYH LV GHÀQHG ZKLFK IXWXUH GHYHORSPHQW ZLOO EH
analysed with the roadmapping methodological framework. The object to be analysed will be linked to
UHOHYDQW WHFKQRORJLHV IRU LWV GHYHORSPHQW DV ZHOO DV WR WKH UHODWHG SURGXFWV WKDW WKH ÀUP DLPV WR RIIHU LQ
the future.

Step 2: Development of the Technology Roadmap
The technology roadmap shows the most relevant technologies that permit the development of the analyzed 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):


&XUUHQW WHFKQRORJLHV LQ WKH ÀUP ZKLFK DUH LQFOXGHG RU VHUYH DV EDVH IRU RWKHU SURGXFWV
or which are part of previous innovation plans.



7HFKQRORJLHV LQWHQGHG WR EH GHYHORSHG LQ WKH PHGLXP DQG ORQJ UXQ



7HFKQRORJLHV DEOH WR EH GHYHORSHG E\ H[WHUQDO SURYLGHUV RI WHFKQRORJ\

In addition, dynamics of technology development, like technologies’ life cycles, must be taken into account. Particularly, relevant tendencies of the market as well as the tendencies of consumers’ needs are
G\QDPLFV WKDW FDQ GHHSO\ LQÁXHQFH WKH UK\WKP RI GHYHORSPHQW RI WKHVH WHFKQRORJLHV
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)LJXUH  %DVLF VWUXFWXUH RI D 7HFKQRORJ\ 5RDGPDS

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 collaborating with the development of the roadmap.
According to Nippa & Labriola (2008), in the development of the future scenario for the product analysis, two groups must be considered:


7KH FRQFHSWV RI WKH ÀUP·V SURGXFWV ZKLFK SDUWV FDQ EH LPSURYHG LQ WKH IXWXUH DV D
result of some related technological development? The products' use is based on
the concept of incremental innovation.



7KH FRQFHSWV DV D UHVXOW RI WKH DQDO\VLV RI IXWXUH PDUNHW DQG FOLHQW·V UHTXLUHPHQWV
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.
7KLV G\QDPLF KDV D GLUHFW LQÁXHQFH RQ WKH SURGXFW GHYHORSPHQW VSHHG 5HVHDUFK UHVXOWV E\ 1LSSD
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 forming different categories of products (see Figure 65)

)LJXUH  %DVLF VWUXFWXUH RI D 3URGXFW 5RDGPDS

Step 4: Generation of a provisional Innovation Roadmap
In this step, the synchronization of the technology roadmap and the roadmap for products is accomplished. 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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,Q WKH ÀUVW ZD\ WKH WLPH SRLQW LQ WKH GLVWDQW IXWXUH IRU WKH PDWHULDOL]DWLRQ RI WHFKQRORJ\
GHYHORSPHQW SODQV LV GHÀQHG EXW QRW WKH GHÀQLWLYH UHODWLRQV EHWZHHQ WHFKQRORJ\ DQG
products. Then, products and technologies that do not have a technological complement
must be found, and respectively eliminated.



$ VHFRQG ZD\ RI V\QFKURQL]DWLRQ LV EDVHG RQ DGMXVWLQJ WKH WLPH SHULRG RI WKH GHYHORS
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 eliminated 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:


7KH DFFHOHUDWLRQ RI FULWLFDO WHFKQRORJLFDO GHYHORSPHQW



7KH GHFHOHUDWLRQ RI QRWVRLPSRUWDQW WHFKQRORJLHV



6WDUWXS RI H[WHUQDO WHFKQRORJLFDO DFTXLVLWLRQ DFWLYLWLHV



5HPRYDO RI WHFKQRORJLFDO GHYHORSPHQWV WKDW DUH QRW VR VLJQLÀFDQW IRU WKH ÀUP



$GYDQFH RQ WKH GHYHORSPHQW RI SURGXFWV ZKLFK WHFKQRORJLFDO GHYHORSPHQW KDV
occurred before it was expected.



3RVWSRQHPHQW RI LQQRYDWLRQ SODQV WKDW DUH DVVRFLDWHG WR LPSRUWDQW WHFKQRORJLHV
which will be developed and acquired later than expected.



$PSOLÀFDWLRQ RI SURGXFW GHYHORSPHQW SODQV



5HPRYDO RI SURGXFW FRQFHSWV IURP WKH QRQYLDEOH WHFKQRORJLHV

)LQDOO\ WKH REMHFWLYH RI V\QFKURQL]DWLRQ LV WR GHÀQH ZKDW WHFKQRORJLHV DUH JRLQJ WR GHYHORS WKH SURGXFW·V
IXQFWLRQV ZKLFK ZLOO PDNH LW SRVVLEOH WR VDWLVI\ VSHFLÀF QHHGV RI FOLHQWV
,Q WKH IROORZLQJ ÀJXUH DIWHU WKH V\QFKURQL]DWLRQ LW KDV EHHQ HVWDEOLVKHG WKDW WR GHYHORS WKH SURGXFW 3·
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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)LJXUH  ([DPSOH RI 7HFKQRORJ\ DQG 3URGXFW 5RDGPDSVè V\QFKURQL]DWLRQ

Step 5: Analysis of the competitors’ technology and innovation
This analysis intends to identify the time point in which the competitors will probably launch innovaWLRQV WKDW DUH VLPLODU WR WKH RQHV SODQQHG E\ WKH ÀUP ,Q VRPH HFRQRPLF VHFWRUV LW LV YHU\ GLIÀFXOW WR ÀQG
information related to the time points for the launch of innovative products. Therefore Nippa & Labriola
 GHÀQHG VRPH ÅVLJQDOVµ ZKLFK FRXOG EH GHWHFWHG ZKLFK LQGLFDWHV LQ DQ LQGLUHFW ZD\ KRZ WKH FRPpeting 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
SURGXFWV WR WKH PDUNHW 7KH\ XVH VXUYH\V WR SURYH WKHLU RZQ 7HFKQRORJ\ 5RDGPDSV 7KLV LV KRZ WKH ÀUP
can indirectly access this data.
2Q WKH RWKHU VLGH WKH ÀUP PXVW QRW DEDQGRQ WKH HIIRUWV IRU REWDLQLQJ GLUHFW LQIRUPDWLRQ DERXW WKH WLPH
SRLQWV IRU ODXQFKLQJ WR WKH PDUNHW $V DQ H[DPSOH PDQ\ ÀUPV FRPPXQLFDWH WR WKHLU SDUWQHUV DQG FOLHQWV
their technology development plans as an instrument of their marketing strategy. In addition, information
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DERXW ÀUPV· LQQRYDWLRQ SODQV LV H[FKDQJHG GXULQJ IDLUV DQG WUDGH VKRZV 7KH VHDUFK IRU GHYHORSPHQW
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
WR PDNH DGMXVWPHQWV WKDW KDYH DQ LQÁXHQFH RQ WKH GHYHORSPHQW RI LQKRXVH WHFKQRORJLHV DQG SURGXFWV WR
the provisional roadmap.
2QFH WKH DGMXVWPHQWV DUH GRQH WKH ÀQDO LQQRYDWLRQ URDGPDS FDQ EH GLYLGHG LQWR LQQRYDWLRQ SODQV SURjected to the medium run) and innovation projects (projected to the short run).
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Failure Mode Effect
Analysis (FMEA)
Definition
Q WKH FDVH RI PDQ\ VHUYLFHV WKH GHÀQLWLRQ RI TXDOLW\ VWDQGDUGV DW D OHYHO RI  PD\ EH LQVXIÀFLHQW
Given the high involvement of the customers and the constant contact with them during the serviceproviding process, failures in the developing the process of addressing the customer requirements may
KDYH KDUPIXO FRQVHTXHQFHV IRU WKH FRPSDQ\ ,Q JHQHUDO LW KDV EHHQ HVWDEOLVKHG WKDW D GLVVDWLVÀHG FXVWRPHU FRPPXQLFDWHV KLV GLVFRQWHQW WR DW OHDVW  SRWHQWLDO FXVWRPHUV ZKLOH D VDWLVÀHG FXVWRPHU VKDUHV KLV
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
EHIRUH WKH ÀUVW UHDO VHUYLFH LV SURYLGHG WKH VHUYLFH WKDW LV QR ORQJHU EHLQJ WHVWHG

Application fields
Overall, the FMEA in services can be applied to any type of service. As examples, we can mention the
following areas:


&RPSDQLHV WKDW ZRUN ZLWK KD]DUGRXV PDWHULDOV RU ZKHUH VDIHW\ LV YHU\ LPSRUWDQW
this is precisely the type of companies where the concept of „zero defects” is essential
or the success in the provision of services.



)DFLOLW\ PDLQWHQDQFH FRPSDQLHV WKLV PHWKRG KHOSV WR SODQ SUHYHQWLYH PDLQWHQDQFH
based on the machinery failures analysis.



)LQDQFLDO LQVWLWXWLRQV WKH\ DUH D W\SLFDO H[DPSOH RI VHUYLFH FRPSDQLHV 7KH )0($ DOORZV WR
analyze the possible failures in the different type of monetary transactions made by customers.



*RYHUQPHQW LQVWLWXWLRQV WKH LQFUHDVH RI WKH SXEOLF VHUYLFH SURFHVVHV SURGXFWLYLW\ LV
D SRLQW LQ ZKLFK WKLV PHWKRGRORJ\ FDQ EH HIÀFLHQWO\ LPSOHPHQWHG



+HDOWK VHUYLFHV LV D ÀHOG LQ ZKLFK IDLOXUH UDWH PLQLPL]DWLRQ LV YHU\ LPSRUWDQW GXH WR
the serious consequences they could bring.
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$FFRPPRGDWLRQ VHUYLFH WKH LQWHQVLYH FRQWDFW ZLWK WKH FXVWRPHUV GXULQJ WKH SURYLVLRQ
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
7KH SUHSDUDWLRQ SKDVH VWDUWV DW WKH WLPH RI WKH VHUYLFH GHÀQLWLRQ 7KH UHDVRQ IRU WKLV LV WKDW WKH PRUH WKH
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
RI ZKDW WKH VHUYLFH VKRXOG SURYLGH DQG WKHUHIRUH DQ DGHTXDWH GHÀQLWLRQ RI LWV GHVLJQ VSHFLÀFDWLRQV $OO
WKHVH FRQGLWLRQV FDQ EH IXOÀOOHG ZLWK WKH KHOS RI DQ DSSURSULDWH DSSOLFDWLRQ RI WKH VHUYLFH FUHDWLRQ SURcess and the use of the appropriate tools to support it.

)LJXUH  3UHSDUDWLRQ SKDVH RI WKH )0($

7KH ÀUVW WZR VWHSV DUH IRFXVHG RQ WKH FRQFHSWLRQ DQG WKH GHVLJQ SURFHVV RI WKH VHUYLFH ,Q D FXVWRPHU
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
IRU WKH GHVLJQ RI WKH VHUYLFH 2QFH WKH VHUYLFH KDV EHHQ GHÀQHG D OHDGLQJ WHDP IRU WKH )0($ SURFHVV
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
IRU WKH GHYHORSPHQW RI WKH WHDP PHHWLQJV +HVKH SURPRWHV WKH LQWHUDFWLRQ DPRQJ WHDP
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 analysis 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.
7KH SURFHVV GHVFULEHG EHORZ LV EDVHG RQ WKH GHÀQLWLRQ RI D VXLWDEOH IRUPDW IRU WKH SUHVHQWDWLRQ RI WKH
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
HYHU\ FRPSDQ\ VR WKDW LW FDQ UHÁHFW LWV QHHGV
7KH SURFHVV WR IROORZ FRQVLVWV RI  VWHSV WKDW DUH VKRZQ LQ WKH ÀJXUH EHORZ

)LJXUH  )0($ GHYHORSPHQW SURFHVV
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pOCC

pDET

pRPN

1HZ GHWHFWLRQ UDWLQJ

1HZ ULVN SULRULW\ QXPEHU

pSEV

Actions taken

Resp.

1HZ RFFXUUHQFH UDWLQJ

New severity rating

Actions taken to reduce RPN

Responsible person for action execution

Recommended
actions

RPN
Risk priority number

Actions to reduce RPN

DET

Current controls

OCC

Potential Causes

SEV

Potential effect of
failure

Potential failure
mode

Process
Function

Probability of failure detection
through the use of controls

Controls implemented to prevent
failures in the processes.

Frequency of failure occurrence

Possible causes of failures

Severity of the failures

Impact of failures on customers

Possible failures of the processes

Processes to be reviewed

7DEOH  VKRZV WKH ÀOODEOH PRGHO IRUP WR GRFXPHQW WKH )0($ SURFHVV

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.
7KH IXQFWLRQ PXVW EH GHVFULEHG LQ VXFK D ZD\ WKDW LW FDQ EH HDVLO\ FRQVWUXHG )RU LWV GHÀQLWLRQ ZH VKRXOG
seek to use active verbs and appropriate nouns whose combination can adequately describe the service to
be provided, for example:


&RQWDFW WKH FXVWRPHU



5HFHLYH FXVWRPHU RUGHU



3UHSDUH LQYRLFH

Step 2: Determining the potential failure modes
,Q WKH FDVH RI VHUYLFHV WKHUH DUH PDQ\ SRVVLEOH VRXUFHV RI IDLOXUH +RZHYHU ZH KDYH LGHQWLÀHG VHYHUDO
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):


(YDOXDWLRQ WHVWLQJLQVSHFWLRQ  WR DFFHSW RU UHIXVH JRRG RU EDG VHUYLFHV UHVSHFWLYHO\



3URFHVV FXVWRPHU FRQFHUQV LQFRUUHFWO\ UHQGHUHG DQGRU IRUJRWWHQ VHUYLFHV

,W VKRXOG EH SRVVLEOH WR LGHQWLI\ WKH SRWHQWLDO IDLOXUHV RI HDFK IXQFWLRQ LGHQWLÀHG LQ WKH SUHYLRXV VWHS $V
D VXSSRUW WKH IXQFWLRQ FDQ EH GHÀQHG LQ D QHJDWLYH IRUP IRU H[DPSOH
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,W LV QRW SRVVLEOH WR FRQWDFW WKH FXVWRPHU



&DOFXODWLRQ HUURU LQ WKH LQYRLFH
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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 documents 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

Extreme

The failure is serious and will lead to an irremediable loss of
FXVWRPHUV

10

High

The customer is greatly annoyed by the failure, he will com
SODLQ LPPHGLDWHO\

8

9

7
6

Moderate

7KH FXVWRPHU LV XQKDSS\ \HW KH ZLOO QRW FRPSODLQ

5
4

Low

The customer will identify the failure but will not feel unsa
WLVĆHG EHFDXVH RI LW

3

None

&XVWRPHUV ZLOO QRW SHUFHLYH WKH IDLOXUH

1

2

7DEOH  6FDOH WR GHWHUPLQH WKH VHYHULW\ GHJUHH RI WKH HIIHFW

:KHQ GHÀQLQJ WKH HIIHFWV WKHLU VHYHULW\ PXVW EH GHWHUPLQHG DV ZHOO 7KH VHYHULW\ LV D VXEMHFWLYH PHDsurement 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 clasVLÀHG LQWR  FDWHJRULHV


6WDII WKH SHUVRQQHO WKDW LV LQYROYHG LQ WKH VHUYLFH SURYLVLRQ



0DWHULDO WKH PDWHULDO XVHG GXULQJ WKH VHUYLFH SURYLVLRQ



3URFHVV UHIHUV WR WKH VHTXHQFH RI DFWLYLWLHV QHFHVVDU\ WR SURYLGH WKH VHUYLFH



(TXLSPHQW WKH HTXLSPHQW RU PDFKLQHU\ QHFHVVDU\ WR SURYLGH WKH VHUYLFH



:RUN HQYLURQPHQW UHIHUV WR WKH H[WHUQDO IDFWRUV WKDW FDQ KDYH DQ LQÁXHQFH RQ WKH
normal development of the service.

7R IDFLOLWDWH WKLV FODVVLÀFDWLRQ RI FDXVHV DQG WKHLU UHODWLRQ WR WKHLU HIIHFWV ZH FDQ XVH WKH ÅÀVKERQHµ GLDgram 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.

)LJXUH  ([DPSOH RI WKH ,VKLNDZD GLDJUDP

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

Rating
10

Very high

7KH IDLOXUH LV DOPRVW LQHYLWDEOH
9
8

High

0RVW IDLOXUHV DUH GXH WR WKLV FDXVH
7
6

Moderate

7KH IDLOXUH RFFXUV RFFDVLRQDOO\ EXW FDQ EH DYRLGHG

5
4
3

Low

6SRUDGLF RFFXUUHQFH RI WKH IDLOXUH
2

Remote

7KH IDLOXUH LV QRW H[SHFWHG WR RFFXU

1

7DEOH  6FDOH WR GHWHUPLQH WKH SUREDELOLW\ RI RFFXUUHQFH RI D IDLOXUH FDXVH 6RXUFH +RHWK DQG 6FKZDU]  

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
GHWHUPLQDWLRQ RI FRQWUROV 7DEOH  VKRZQ EHORZ GHÀQHV D UHIHUHQFH VFDOH WR SHUIRUP WKLV DVVHVVPHQW
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Probability of detecting the cause of failure
(Detection)
Very low

Low

7KHUH DUH QRW NQRZQ FRQWUROV WR GHWHFW WKH IDLOXUH
The controls have a remote probability of detecting the fai
OXUH

Rating
10
9
8
7

Moderate

7KH FRQWUROV FRXOG GHWHFW WKH IDLOXUH

6
5
4

High

7KH FRQWUROV KDYH D JRRG FKDQFH RI GHWHFWLQJ WKH IDLOXUH
3
2

Very high

)DLOXUHV DUH GHWHFWHG DXWRPDWLFDOO\
1

7DEOH  6FDOH WR GHWHUPLQH WKH SUREDELOLW\ RI GHFWLQJ D IDLOXUH 6RXUFH +RHWK DQG 6FKZDU]  

Step 6: Calculation and evaluation of risks
7KLV VWHS FRQVLVWV ÀUVW RQ FDOFXODWLQJ WKH ULVN SULRULW\ QXPEHU 531  7KLV QXPEHU FDQ EH FDOFXODWHG
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
GHÀQHG VKRXOG DOZD\V DVVLJQ D SHUVRQ UHVSRQVLEOH IRU HDFK DFWLYLW\
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Step7: Development and implementation of the Action Plan
2QFH WKH DFWLRQ SODQ KDV EHHQ GHÀQHG WKH QH[W ORJLFDO VWHS LV LWV LPSOHPHQWDWLRQ 6LQFH WKHUH FDQ EH
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
IDLOXUH ZLOO EH UHFDOFXODWHG 7KHVH ÅLPSURYHGµ UDWLQJV ZLOO UHVXOW LQ QHZ 531·V WKDW LPSO\ D QHZ FODVVLÀcation 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
8VLQJ D GLVFRXQW UDWH XQOLNH WKH VWDWLF PHWKRG  WKH FDVK ÁRZV UHVXOWLQJ IURP WKH SXUFKDVH RI D SURGXFW
will be included in a mathematical model in a differentiated manner, taking into account the time in
ZKLFK WKHVH ÁRZV RFFXUV
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
DSSOLFDWLRQV LV WR WUDQVIHU DOO WKH FDVK ÁRZV WR D FRPPRQ SRLQW LQ WLPH WLPH  WKDW LV WKH WLPH RI WKH
SURGXFW SXUFKDVH 7KH ODWHU D FDVK ÁRZ RFFXUV WKH PRUH GHYDOXHG LW ZLOO EH ZKHQ EULQJLQJ LW WR WLPH 
due to the action of the discount factor:
7KH GLVFRXQW IDFWRU FRQWDLQV WKH QXPEHU RI SHULRGV LQ ZKLFK WKH IXWXUH FDVK ÁRZ ZLOO RFFXU

QXPEHU

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 C0, referred to as NVP is:

Where:

223

3

3D\PHQW FXUUHQF\

,

,QFRPH FXUUHQF\

W

7LPH \HDUV

L

0LQLPXP UDWH RI UHWXUQ GHVLUHG 

Q

8VHIXO OLIH RI SURGXFW \HDUV
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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
LQ ZKLFK WKH SD\PHQW ÁRZ RFFXUV
9DULDEOHV WKDW GR QRW JHQHUDWH FDVK ÁRZV VXFK DV GHSUHFLDWLRQ GR QRW KDYH DQ\ LQÁXHQFH 7KH VDPH
applies to paid interests, because the formula already comprises and interest rate, and with an eventual
ÀQDQFLQJ RI WKH LQYHVWPHQW
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 0 (that is, the time of purchase of the product) compared
WR D ÀQDQFLDO LQYHVWPHQW RI WKH VDPH DPRXQW LQ WKH FDSLWDO PDUNHW ZLWK DQ DVVXPHG LQWHUHVW UDWH L
This interpretation is somewhat abstract and hinders the correct understanding of the method. FurtherPRUH WKHUH DUH RIWHQ HUURUV LQ WKH LQWHUSUHWDWLRQ LQ WKH VHQVH WKDW LW LV FRQVLGHUHG DV D UHVXOW RI WKH SURÀW
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 products 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, compared 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.
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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 determined 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
%DUULHUV WR LQQRYDWLRQ DUH REVWDFOHV WKDW LQKLELW LQÁXHQFH RU DYRLG WKH HVWDEOLVKPHQW RI D VXLWDEOH HQYLronment 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
WKH GLIÀFXOW\ RQ WKH DFFHVV WR H[WHUQDO ÀQDQFLQJ WKH ODFN RI LQWHOOHFWXDO SURSHUW\ ULJKWV SURWHFWLRQ HWF
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 innovation to a large extent. Many of these barriers are rooted in the culture within the organization, and this
LQÁXHQFHV WKH EHKDYLRXU RI WKH VWDNHKROGHUV LQ WKH FRPSDQ\ 6XFK EHKDYLRXU DW WKH VDPH WLPH GHWHUPLnes 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 organization 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 behaviour. 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
$PRQJ WKH LQWDQJLEOH HOHPHQWV WKDW KDYH D PDMRU LQÁXHQFH RQ LQQRYDWLRQ DQG LWV UHVXOWV LV WKH RUJDQLzational 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

Managing the Fuzzy Front-End of Innovation

226

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
FRPSHWLWLRQ LQÁXHQFHG E\ WKH SHUFHSWLRQ DQG LQWHUHVWV RI HDFK VWDNHKROGHU LQYROYHG ,Q WKLV ZD\ WUXVW
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 history 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 factors inherent to innovation such as the predisposition to creativity, lateral thinking limits or the tolerance
RI ULVN DQG IDLOXUH 7KLV LQÁXHQFH LV DOVR YLVLEOH WKURXJK PRUH WDQJLEOH PHDQV VXFK DV DVVLJQHG IXQGV RU
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
FODVVLÀHV WKHP LQWR VXFFHVV IDFWRUV VHH )LJXUH 

)LJXUH  6XFFHVV IDFWRUV LQ WKH GHYHORSPHQW RI LQQRYDWLRQ FXOWXUH LQ WKH RUJDQL]DWLRQ
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Behavioral barriers
%HKDYLRXUDO EDUULHUV DUH WKH PRVW FULWLFDO LVVXH EHFDXVH WKH\ RIWHQ GLUHFWO\ LQÁXHQFH WKH RFFXUUHQFH
elimination and impact of other barriers such as the inadequate allocation of resources and the inappropriate 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 behavioural barriers. However, it should be noted that most of these barriers have effects on the resistance to
FKDQJH DQG RQ WKH SHUFHSWLRQV RI LQGLYLGXDOV DQG JURXSV DQG XOWLPDWHO\ LQÁXHQFH DJDLQ WKH EHKDYLRXU
of groups and individuals.
The behavioural barriers can and must be overcome in order to pave the way for innovation. This can be
DFFRPSOLVKHG RQO\ ZKHQ WKHVH EDUULHUV KDYH EHHQ FOHDUO\ LGHQWLÀHG ,W LV QHFHVVDU\ WR ZRUN RQ WKH RWKHU
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.



,GHQWLÀFDWLRQ RI EDUULHUV DQG VROXWLRQV

3.

Analysis of stakeholders.

4.

Incorporation of innovation promoters.

Step 1: Measuring the cultural disposition
towards innovation
7KH ÀUVW VWHS WRZDUGV LPSURYLQJ WKH FXOWXUH DQG RYHUFRPLQJ WKH EDUULHUV LV WKH PHDVXUHPHQW RI WKH FXOWXral 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 disposition 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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)LJXUH  0HDVXUHPHQW SURFHVV RI WKH FXOWXUDO GLVSRVLWLRQ LQ UHJDUG WR LQQRYDWLRQ 6RXUFH $ 7 .HDUQH\  

The following table is a questionnaire which displays the evaluation of the company’s cultural disposition to innovation within the company:

Criteria

The organization encourages the staff to be
creative
The managers support the initiatives suggested by the staff
The organization carries out observations to
ĆQG ZD\V WR EH PRUH LQQRYDWLYH
The staff is ready to accept changes in how the
work is done
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Very

Someti-

often

mes

Rarely

Never

The organization has not been able to successfully 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 organization than the „constant change“
The team cohesion is promoted more by the
staff than by the managers
Managers do not communicate with each
others

7DEOH  4XHVWLRQQDLUH IRU PHDVXULQJ WKH FXOWXUDO GLVSRVLWLRQ WR LQQRYDWLRQ 6RXUFH $ 7 .HDUQ\  

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:


$FKLHYLQJ FRQVHQVXV RQ WKH EHKDYLRXUDO EDUULHUV WKDW PXVW EH FKDQJHG



&RQÀUPLQJ WKH XQGHUO\LQJ UHDVRQV



'HÀQLQJ WKH HIIHFWV IRU WKH RUJDQL]DWLRQ



'HÀQH WKH UHTXLUHG LQWHUYHQWLRQV IRU WKH VSHFLÀF EHKDYLRXUDO FKDQJHV
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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



,GHQWLÀFDWLRQ DQG GHÀQLWLRQ RI WKH EHKDYLRXUDO EDUULHUV WR EH FKDQJHG

3.

Barrier analysis

4.

Determine the required interventions

Given that many times the participants need to be motivated to comment on problematic issues, the moderator 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 barriers 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 way, if it is necessary, the suggestions can even be anonymous.

Step 2.2: Barrier analysis
,Q RUGHU WR VWDUW WKH DQDO\VLV DQG WKH GLVFXVVLRQ LW LV QHFHVVDU\ WR VKRZ WKH ÀQGLQJV IURP WKH TXDOLWDWLYH
interviews and the applied questionnaires. It is advisable to lead the participants to discuss on the following aspects or topics:
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3HUVRQDO DQG EHKDYLRXUDO EDUULHUV WR EH FKDQJHG



5HODWHG RIÀFLDO DQG XQRIÀFLDO UXOHV



&RQVHTXHQFHV RQ HPSOR\HH EHKDYLRXU
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It is necessary to allow reasonable time for discussion and questions as we follow the material. The example 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 discipline

)LJXUH  ([DPSOH RI WKH V\VWHPDWLF DQDO\VLV RI EHKDYLRXUDO EDUULHUV 6RXUFH $7 .HDUQH\  

)RU SUHVHQWLQJ DQG DQDO\]LQJ WKH EDUULHUV IURP WKH SHUVSHFWLYH RI XQRIÀFLDO UXOHV RU KDELWV WKDW KDYH EHHQ
HVWDEOLVKHG LQ WKH FRPSDQ\ ZH FDQ FUHDWH D GLDJUDP WKDW UHODWHV WKHVH XQRIÀFLDO UXOHV LWV DVSHFWV DQG
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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)LJXUH  ([DPSOH RI WKH DQDO\VLV RI XQRIĆFLDO UXOHV DVSHFWV DQG EDUULHUV 6RXUFH $7 .HDUQH\  

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
JURXSV GHÀQH WKH WRSLFV IRU HDFK RQH RI WKHP LQGLFDWH ZKLFK UHVXOWV DUH UHTXLUHG DQG KRZ WKH\ VKRXOG
EH SUHVHQWHG DQG ÀQDOO\ LQGLFDWH WKH WLPH DYDLODEOH IRU WKH JURXS ZRUN
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.
,W LV LPSRUWDQW WKDW WKH IDFLOLWDWRU FODVVLÀHV DQG KHOSV JURXSV WR IRFXV WKHLU HIIRUWV RQ FOHDUO\ GHÀQLQJ WKH
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 putting them together.
Finally, to close the analysis section of the workshop, the information generated by the groups is systematized and the results are shown in front of all the participants. In order to move to the next stage of the
SURFHVV ZH PXVW HVWDEOLVK ZKLFK EHKDYLRXUDO EDUULHUV RI WKRVH WKDW KDYH EHHQ LGHQWLÀHG PXVW EH VROYHG
ÀUVW )RU WKLV WKH\ FDQ EH SODFHG LQ D PDWUL[ WKDW FRPELQHV LWV VWUDWHJLF LPSRUWDQFH ZLWK WKH HDVH RI UHmoving them as shown in Figure 74.
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)LJXUH  3ULRULWL]DWLRQ PDWUL[ RI EDUULHUV 6RXUFH $ 7 .HDUQH\  

Step 2.3: Determining the required interventions
2QFH WKH FRQVHTXHQFHV RI FHUWDLQ EHKDYLRXUV KDYH EHHQ GLVFXVVHG DQG ZH KDYH LGHQWLÀHG ZKLFK EHKDviours should be encouraged and which ones should be stopped, we can formulate concrete actions or
measures to address the prioritized behavioural barriers.
7KH IROORZLQJ ÀJXUH GLVSOD\V D VHTXHQFH WKDW FDQ EH XVHG WR VSHFLÀFDOO\ GHÀQH WKHVH LQWHUYHQWLRQV

)LJXUH  3URFHVV WR GHWHUPLQH WKH UHTXLUHG LQWHUYHQWLRQV 6RXUFH $7 .HDUQH\  

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
RUJDQL]DWLRQ WKDW DUH UHOHYDQW IRU LQQRYDWLRQ PXVW EH VWXGLHG 7KH UHTXLUHG LQWHUYHQWLRQV WKDW ZHUH GHÀQHG
in the workshop will help to identify the stakeholders that are connected with those barriers and solutions.
7KH IROORZLQJ ÀJXUH VKRZV DQ H[DPSOH RI WKH W\SLFDO SURFHVV RI WKH VWDNHKROGHU DQDO\VLV ,W DOVR SURYLGHV
a structure to systematize the information required for the analysis.

)LJXUH  3URFHVV RI WKH VWDNHKROGHU DQDO\VLV 6RXUFH $ 7 .HDUQH\  

The analysis should be focused on the attitude of the stakeholders towards change and their base of poZHU DQG LQÁXHQFH ZLWKLQ WKH RUJDQL]DWLRQ )RU WKLV LW LV QHFHVVDU\ WR NQRZ LQ GHSWK WKH DWWLWXGH RI HDFK
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 inÁXHQFH RQ SHRSOH DUH EDVHG RQ WKHVH VWUXFWXUHV EH\RQG WKHLU IRUPDO SRVLWLRQV DQG UROHV 7KLV PHDQV WKDW
some relationships have more to do with the sympathy and antipathy among members, common personal
FKDUDFWHULVWLFV RU JRDOV DQG ZLWK VLPSOH SUHIHUHQFHV SOD\ VRPHWLPHV D UROH DQG WKH\ DUH GLIÀFXOW WR GHtect, but often very important (see Figure 77).
2WKHU IDFWRUV WKDW LQÁXHQFH SRZHU DQG UHODWLRQVKLSV DUH WKH OHQJWK RI VHUYLFH DW WKH FRPSDQ\ WKH SURIHVVLRQDO SURÀOH DQG WKH VKDUHG H[SHULHQFHV 6RPH RI WKHVH IDFWRUV GLUHFWO\ LQÁXHQFH WKH WUXVW OHYHOV RI
individuals towards others.
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7KH LGHQWLÀFDWLRQ DVVHVVPHQW DQG DQDO\VLV PXVW EH GHYHORSHG WKURXJK DFWLYLWLHV HVSHFLDOO\ SODQQHG IRU
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
WKH SHUIRUPDQFH DQG EHKDYLRXU RI WKH SHRSOH 7KH IROORZLQJ ÀJXUH JLYHV DQ H[DPSOH RI KRZ WR SUHVHQW
these relationships and their nature.

)LJXUH  6WDNHKROGHUV UHODWLRQVKLSV 6RXUFH $ 7 .HDUQH\  

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 implementation 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 innovation 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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,QFUHDVH WKH JHQHUDO WUXVW DOVR DPRQJ VWDNHKROGHUV



0HGLDWLRQ EHWZHHQ IHDUV DQG SUHMXGLFHV DERXW WKH LQQRYDWLRQ SURFHVVHV



(VWDEOLVKPHQW RI FRPPXQLFDWLRQ EULGJHV LQ VWUXFWXUHV EORFNHG E\ FRQÁLFWV RU PLVWUXVW
opening the way for building positive relationships



0RGHUDWH WKH GLVFXVVLRQ RI QHZ LGHDV DQG DSSURDFKHV



(TXLOLEULXP PHGLDWLRQ DQG FRQFLOLDWLRQ EHWZHHQ SUHH[LVWLQJ DQG QHZ UHODWLRQVKLSV
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.
7KH IROORZLQJ ÀJXUH GLIIHUHQWLDWHV WKH VWHSVDFWLYLWLHV DQG WKH ZRUN SURFHVVHV RI WKH GULYHU RI LQQRYDWLRQ

)LJXUH  :RUN SURFHVV RI WKH GULYHU RI LQQRYDWLRQ 6RXUFHV $ 7 .HDUQH\  

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
LV DW WKH VDPH WLPH ÀUP 2EYLRXVO\ D SUHUHTXLVLWH LV WKDW WKH VWUXFWXUH ZKLFK KDV EHHQ GHWHUPLQHG IRU WKH
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
DQG ÀQDOO\ WKH PLVDOORFDWLRQ RI UHVRXUFHV
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