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Preface

The global objective of ERIMA (European Research on Innovation and Management Alliance) is
to constitute a “Network of European Excellence” in the field of Innovation and Industrial
Management (I&IM). ERIMA is currently formed by 13 highly qualified Europeans Universities
and Research Centres from 10 countries in Europe. The aim of this network is to promote new
theories, methods, and techniques in 1&IM issues.

This second edition of “Towards new challenges for innovative management practices” is
resulting from the scientific and industrial contributions of ERIMA’08 Symposium. This
conference was held in November 2008 in Porto, Portugal.

Once again in 2008, the ERIMA conference has gathered together researchers, business
leaders of both SMEs and large companies, public sector representatives, and practitioners
focused on innovation management. The objective of the conference was to provide an inspiring
background and stimulus for a focused, target-oriented discussion regarding the new concepts
in collaborative working environment, systematic innovation, and their respective management
and support ICT tools and technologies.

The topics of ERIMA’'08 were:

- Models, Tools and Methods for Innovation Management
- Fieldwork, Case studies and Storytelling of Innovative Management Practises
- Intra & Entrepreneurship initiatives

- Innovative services

- Creative routines, cultures and behaviours

- Education, learning and knowledge flows in practise

- Professional virtual and informal communities

- Collaborative environment

- Enterprise interoperability

- Combining economic social and environmental objectives
- Innovative sustainable public policies

- Innovative welfare development

Reference to the papers of this book should be made as follows: Initiale(s), Name(s), “Title of
the paper”, in the book “Towards new challenges for innovative management practices”, Vol.2,
n°l, pp. xx-xx, Editors: J. Legardeur, J. Pinho de Sousa, ERIMA Publication, 2008. ISSN 2100-
0778

Example: F. Sousa, R. Pellissier, 1. Monteiro, “Creativity and Problem Solving in the
Development of Organizational Innovation”, in the book “Towards new challenges for innovative
management practices”, Vol. 2, n’L, pp. 4-10, Editors: J.Legardeur, J. Pinho de Sousa, ERIMA
Publication, 2008. ISSN 2100-0778

Jérémy Legardeur
Jorge Pinho de Sousa
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Creativity and problem solving in the development o f
organizational innovation

F. Sousa'’, R. Pellissier?, |. Monteiro®
! President, Apgico, INUAF, Loulé, Portugal.

2 Department of Business Management, University of South Africa.
®Board member, Apgico, University of Algarve, Faro, Portugal.

* Corresponding author: cardoso_sousa@hotmail.com, +351 918296843

Abstract: This research focuses on creativity and innovation management in organizations. We present a
model of intervention that aims at establishing a culture of organizational innovation through the internal
development of individual and team creativity focusing on problem solving. The model relies on
management’s commitment and in the organization’s talented people (creative leaders and employees) as
a result of their ability in defining a better organization. The design follows Min Basadur’'s problem solving
approach consisting of problem finding, fact finding, problem definition, solution finding and decision
implementation. These steps are carried out using specific techniques and procedures that will link
creative people and management in order to initiate the process until problems are defined. For each
defined problem, project teams will develop possible solutions and implement these decisions. Thus, a
system of transformation of the individual and team creativity into organizational innovation can be
established.

Keywords: Organizational creativity, Organizational innovation, Creative leadership, Creative problem
solving, Kelly’'s Grid.

I- Organizational INNOVATION

Innovation within the framework of a knowledge-based economy goes far beyond the linear or
chain linkage models that have long been used in innovation theory to explain innovation
processes in high-tech industries (Strambach, 2002). Innovation is to be understood as the
result of cumulative dynamic interaction and learning processes involving many stakeholders.
Here innovation is seen as a social, spatially embedded, interactive learning process that
cannot be understood independently of its institutional and cultural context (Cooke Heidenreich,
& Braczyk, 2004; Lundvall, 1992; Freeman, 1998). Since Roberts’ (1999) definition [of
innovation] maintains that an innovation can only be seen as innovation if it is has
implementation and commercial value, it is important to measure the impact of innovation.
Ravichandran (2000: 263) believes that measuring the impact of innovation activities will
depend on (1) the typology, (2) the degree of departure from the preceding product, service or
process, (3) the extent of usefulness of the innovation and, (4) the volume of profitability
generated.

Strambach (2002) suggests that the interdisciplinary view of innovation systems is concerned
with understanding the general context of the generation, diffusion, adaptation and evaluation of
new knowledge which determines innovativeness. It follows that the focus is on non-technical
forms of innovation as defined above. Common characteristics of the different approaches to
innovation identified by Edquist (1997) include (1) innovation and learning at the centre, (2) a
holistic and evolutionary perspective, and (3) an emphasis on the role of institutions. The
increasing interdependence of technological and organisational change is a significant feature
of systems of innovation, which means that technological innovation and organisational
innovation have become increasingly important. These are combined with more diverse
knowledge requirements which include not only technical know-how, but also economic,
organisational, and sociological knowledge and competencies. The second reason for the
increased interest in non-technical innovations is associated with the connection between the
organisational innovation and the corresponding learning capacity. The acceleration of change
that is part of the globalisation process means that organisational learning processes are more
and more important for creating and maintaining competitiveness.
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Ultimately, whether innovation is successfully diffused, requires some absorptive capacity on
the part of the target audience. Cohen & Levinthal (1990: 128) define absorptive capacity as ‘...
the ability of a firm to recognise the value of new, external information, assimilate it and apply it
to commercial ends.” The diffusion of the innovation is normally dependent upon the specific
innovation typology, the innovation champions, the time element to successful diffusion and the
absorptive capacity of the adopters. Schnepp, Bhambri, & Von Glinow (1999) define technology
transfer as a process whereby the knowledge is passed from one entity to another. This
process involves the dissemination of documentation describing the technology, the training
(called software) to transmit the knowledge and the transfer of the equipment, components or
raw materials (called hardware). Gee (2006) maintains that technology transfer is the
application of technology to a new use or a new user. Thus, technology transfer links the
existing technology base and the innovation process in order to increase productivity.

There is no doubt that innovation has become a core driver for growth, performance and
valuation. Although there are no best practice solutions to seed and cultivate innovation, Barsh,
Capozzi and Davidson (2008) identify three building blocks for innovation: (1) formally integrate
innovation into the strategic management agenda (thus innovation is managed, tracked and
measured as a core element of the organisation’s growth); (2) Create conditions that allow
dynamic innovation networks to emerge and flourish and (3) Take explicit steps to foster a
culture of innovation by valuing ideas and collectively overseeing risk. This is complemented by
taking the following steps to advance innovation: (1) Identify the type of innovation that can
drive growth and strategic objectives; (2) Add innovation to the formal agenda at regular
leadership meetings; (3) Set performance metrics and targets for innovation and (4) turn
selected managers into innovation leaders.

In organizational innovation, the unit for innovation is the organization itself (Wolfe, 1994).
Although the outcome of the innovation may be process, product or service, the innovation
needs to be undertaken through the creative inputs of the individuals and/or the management.
We will suggest a project approach.

[I- Organizational CREATIVITY and INNOVATION

Even though authors such as Stein (1994), describe creativity as a process that results in
novelty which is accepted as useful, tenable, or satisfying by a significant group of others at
some point in time and innovation as the intentional introduction and application within a role,
group or organization of ideas, processes, products or procedures, new to the relevant unit of
adoption, designed to significantly benefit the individual, the group, organization or wider society
(West and Farr, 1990), it remains difficult to separate the idea from its implementation,
especially when we move from the individual level to team and organizational levels.

On the other hand, innovation concerns the processes of implementation, relying mainly on
organizational communication and power and, as the product of that communication process,
innovation appears connected to what is perceived as new and useful by someone other than
its originator, or as the putting to use of an idea (Kanter, 1983), in the domains of production,
adoption, implementation, diffusion, or commercialisation of creations (Kaufmann, 1993;
Spence, 1994). Once again, the construct of creativity remains exclusive to the relation
established between the creator and his product, where nor even originality and usefulness are
important, but only the “trying to do better”, connected to cognitive and emotional processes
taking place at the individual level (Sousa, 2007)

Even if we relate creativity to problem definition, and innovation to decision implementation, this
last step requires a series of problem definitions, in order to carry out a decision or an idea,
thereby making it difficult to separate these concepts at an organizational level. In fact, when
we move from the individual level to the team and organizational levels, creativity and
innovation become more and more difficult to separate, so that we must agree with Basadur
(1997), when he says there is no difference between organizational creativity and innovation.
Therefore, the moment we move to other levels besides the individual, we will use these terms
(creativity and innovation) as synonyms, in order to simplify the discussion, and we refer
organizational creativity, in the intervention model, depicted in Figure 1, as a system devoted to
enhance creativity in organizations, thus using the definition proposed by Basadur .
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[lI- Creative problem solving using BASADUR'S SIMPL EX MODEL

From the Creative Problem Solving (CPS) approach, Basadur (1997, 1999, 2000) proposed a
new model, the Simplex model. Basadur’'s Simplex is a cyclic process in three distinct phases
and eight steps. In each step there is a moment for active divergence, when individuals or
groups produce as many ideas or options they can find, in a supporting climate in which
judgment is deferred to allow the perception of new relationships between facts. During the
divergence moments everyone must make extended efforts to avoid stopping too early, before
all possible options have been produced. During active convergence, the participants will select
one or more options to carry on to the next step. One last skill will allow the process to go on
systematically through its eight steps and three phases: it's called vertical deferral of judgment.
This skill helps the participants to distinguish between unclear situations and well defined
problems, and between defining a problem and solving a problem.

First phase — Problem definition.
The following steps are involved:

1. Problem finding
This step consists in identifying problems and opportunities for change or improvement
within or outside the organization. In the first moment of active divergence, judgment
deferral is required and sustained until the participants feel they cannot collect more
relevant problems or changes opportunities. It is then time for active converge, selecting
the problems that will deserve further exploration.

2. Fact finding
Begins with a divergence moment, when the group defers judgment in order to gather
as many information as possible on the selected problem, always accepting all the data
that is produced. When there is a perception that all useful or possible facts have been
collected, the group can converge and select a few facts that are considered to deserve
further expansion.

3. Problem definition

In this step the group will reformulate the facts selected into creative opportunities or
challenges. Then the more promising problem will be selected to carry on to the next
step. For Basadur et al. (1994) this is a crucial step and skilled participants will really
help the process by asking the right questions that will be answered further on. In this
step they elaborate maps reframing the problems using the question “How might we...”,
considered the most important question in the Simplex process. Another question will
help to deepen the problem: “What is blocking...”, “What is stopping..” or “why". The
challenge mapping process helps to see the hierarchy or problems and the relations
between them, clarifying the big picture.

Second phase — Problem solving.
The following steps are involved:

4. Generating potential solutions
This step requires the participants to actively create as many potential solutions as
possible to solve the selected problems or challenges. Divergence moment allows
creating the most radical and apparently impossible solutions. In the convergence
moment, some of them will be selected for evaluation.

5. Evaluating potential solutions
Here it is required to generate as many criteria as possible to help evaluating the
potential of each solution that has been developed in the previous step. Having
established the criteria, participants will evaluate the potential solutions against each
criterion and decide which should be implemented.
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Third phase — Solution implementation.
The following steps are involved:

6. Action planning
Divergence skills are required to generate a number of specific actions that may help
the implementation of solutions generated previously. Then convergence skills will allow
selecting the most adequate actions.

7. Gaining acceptance
This step aims at overcoming resistance to change and involve people needed in the
process to assure its feasibility. This is directed essentially to people who did not
participate in the earlier steps, but whose commitment is indispensable to bring the
project to success.

8. Taking action

Taking action is not the final step of the model, assumed as a circular process. As
Basadur (2000) mentions, the organizational level is a continuous flow of products,
services and processes that foster a better interaction with the environment. In this step,
participants may find reasons not to fully implement the project, as a result of fear of
failure and of resistance to change. To undermine these problems the author adopts
Lakein (1973) techniques that advise to start with simple, specific and realistic actions,
to address the fear of unknown by analyzing what could happen and then generating
ideas to cope with fear of failure, trying to turn it into advantages.

IV- Proposed model of organizational innovation usi ng creative problem solving

After an initial organizational investigation of all information and the problems the organization
faces (problem finding) using interviews with management (the formal approach), an
understanding of how it works from the point of view of its employees (the informal approach) is
required. As it is not feasible to ask each individual, this can be made by identifying the implicit
theories (ideas and concepts) people use to describe the organization (fact finding). In fact,
most research in an organizational context has to deal with people who often speak in one way,
but act differently. As Argyris (1999) reports, espoused theories (i.e., values and objectives that
people declare as guiding their behaviour) differ from theories in use (the latter which really
guide behaviour). Using Kelly's repertory grid method (Kelly, 1963) to design a questionnaire it
becomes easier to use theories and overcome the espoused ones.

In his theory of personal constructs, Kelly stated that people anticipate events and that their
behaviour is thus guided by this interpretation. Kelly’'s method allows people to vocalize their
perceptions (sometimes in a way they have never verbalized before). Through a structured
interview, this method allows us to design a questionnaire from the participant’s viewpoint, thus
reducing the observer’s bias.

Using an organizationally adapted questionnaire, it becomes possible to spot weak and strong
points in the organization. Although the questionnaire can address any organizational climate
issue, it is preferable to ask people to describe their line managers in order to identify creative
leaders and their teams, Nevertheless, other types of climate questionnaires (D’Amato & Burke,
2008) can be used and variables analysed, if some type of organizational evaluation has
already been made.

Creative leaders, preferably designated by their teams, are interviewed and their perceptual
maps identified in order to have a first approach to problem identification. Perceptual maps can
be obtained through content analysis of the responses and then using factor analysis to
categorise these (Sousa & Monteiro, 2005). Here, the innovative leaders are not the ones who
have good or creative ideas, but those who develop the co-workers creativity and ability to
innovate, in a definition quite consistent with Basadur’'s (2004) creative leadership conception.
An innovative manager permanently seeks the continuous quality improvement and gets the co-
workers to invest in the constant enhancement of the performance, which is the essence of
innovation.
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As can be seen from Figure 1, the 4" step consists of managers and creative people teaming
up, where talented employees are identified and integrated into development teams together
with other technicians in order to contribute to the project development. These teams receive
creative problem solving training and list organizational problems from which management will
select those that deserve to be subjected to the ‘idea finding’ step, until a decision is made and
implemented in the last step (called project implementation). Creative people, either managers
or employees, are committed to their work and organization, and so they may bring in important
issues, provided that top management values their work and ideas. In fact, according to a
Gallup Management Journal (GMJ) survey (Hartel et al., 2003) , engaged employees are more
likely to “think outside of the box” and produce creative ideas than disengaged people; they also
are more receptive to new ideas. The research concludes that engaged people tend to find and
suggest new ways to improve their work and business processes, which may lead to the
assumption that the more creative people have a deeper understanding of the organizational
processes, being in a privileged position to identify, define and find the relevant organizational
problems

The creative problem solving training (Isaksen, Dorval & Treffinger, 2000), is a cognitive
training method for the development of critical and creative thinking abilities, represented in the
mental skills of data conceptualizing, analysis, synthesis and evaluation, as well as in the
process of gathering information through direct observation, experimentation or reflection. This
further allows for the training of leadership and team work skills. This methodology uses a
series of tools and structures with ill defined problems, the latter of which do not have a single
possible solution, or problems that have not produced satisfactory solutions using other
problem-solving methods. It includes the steps of problem finding, fact finding, problem
definition, solution finding and decision implementation. Each of these steps has two moments:
one divergent, in which the group tries to find the maximum possible number of alternatives;
and another convergent, in which only one alternative (or just a few) is selected. The process
continues until a system of organizational innovation is developed.

Suipuly wa|qo.d

Solution implementation

UoI1eIIHIIUBPI W|qOo.d

Problem solving
Figure 1: Proposed model of organizational innovation using creative problem solving

Other central aspects of organizational innovation (management control measures, knowledge
management, organizational communication and culture, and employee commitment) will be
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addressed in this cycle, for instance the outcomes of the change process that will establish (if
successful), a different culture in the organization, allowing for a shared thinking process that
will facilitate knowledge management and the fit between the organization and its changing
environment (Basadur & Gelade, 2006).

If successful, the model will allow for the creation of a culture of innovation within the
organization, committing more and more of its constituents, as more development projects
become profitable innovations (Basadur & Paton, 1993; Isaksen et al., 2000).

V- Conclusion

This model of organizational creativity has proved to give useful contributions to organizational
innovation, in the steps before solution implementation, due to the research and applications
made (Sousa & Monteiro, 2005; Sousa, 2007). As the creative problem solving tools have
already demonstrated their usefulness in finding solutions and helping organizations to improve,
what remains to be proved is the value of selecting and organizing creative people in an
organization, by giving them time, space, knowledge and the opportunity to team up and direct
their individual creativity to the organizational problems. The process of developing
organizational innovation and creativity is complex and non-linear with ups and downs, which
can only give rise to a culture of innovation with the management’s total commitment. Future
research will allow for testing of the model, in its wide complexity, and will provide new insights
into the process of organizational creativity and innovation.
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Abstract: Today, the automotive industry is operating, in common with other manufacturing industries, in
turbulent environments, mainly caused by changing customer purchase behaviour, increased international
competition, overcapacities and decreasing margins. These developments affect the industry in two ways.
Firstly, customers demand vehicles that are built to individual specifications. This has resulted in a
dramatic products and parts variants proliferation and has subsequently led to an increase in operations
and logistics costs. Secondly, delivery time has become a competitive factor to the OEMs. Both,
researchers and practitioners state that the automotive industry’s demanding customers no longer accept
long delivery times. Therefore, they have discussed build-to-order (BTO) as a new concept to cope with
the new challenges. BTO refers to a demand-driven production approach where a product is scheduled
and built in response to a confirmed order received for it from a final customer. Only parts beyond a
defined decoupling point are produced based on forecasts. In such a manufacturing network the whole
supply chain must be flexible enough to adjust to short-term demand fluctuations without loosing
economies of scale. Today, the flexibility of a manufacturing system is mainly restricted by inflexible
product structures, labour conditions and subsequently inflexible supply chains.

Keywords: production network, collaborative management system, build-to-order (BTO), flexibility,
collaborative processes, supply chain planning, automotive industry

I- Introduction: Initial situation in the automotiv e industry

Similar to other industries, the automotive industry has been experiencing fundamental changes
in market requirements, technologies and customer purchase behaviour in the last years.
Academics argue in this context that the markets have changed from "push markets" to "pull
markets" and consider the key drivers for this shift are economic, social and technological
developments. As a result of this shift and based on other related microeconomic and
macroeconomic factors such as industry maturation, worldwide overcapacity and globalisation,
new competitive factors emerged. The automotive industry, in particular, is facing two major
challenges. Firstly, customers are demanding more and more vehicles built to their individual
specifications. However, with respect to the high number of possible combinations of options
and equipments, it is impossible to forecast the exact features of demanded cars in advance.
Secondly, delivery time has become a competitive factor to vehicle manufacturers. Rich and
Hines contend that in industries characterised by overcapacity and intense international
competition, time becomes a further source of competitive advantage (Rich and Hines 1997).
Both, researchers and practitioners state that the automotive industry’'s ever-demanding
customers no longer accept long delivery times.

Under these circumstances, the traditional forecast-based mass production system of the
automotive industry does not fit the new market requirements and cannot meet sophisticated
customer needs any longer. As a result, the whole industry is suffering from excess inventories
of cars that customers do not want, while being unable to deliver custom-built cars within a short
and reliable delivery lead time. Build-to-order (BTO)/Assemble-to-order (ATO) has been
considered as a new concept to cope with these new challenges, and as a source of
competitive advantage. The idea behind this concept is to assemble the vehicles just after the
final customer order has been generated. Yet, the potential of such a concept has also been
recognised by the industry. Most of the vehicle manufacturers have meanwhile implemented
internal projects focusing on the development of company-specific BTO concepts to provide
customers with exactly the cars they want within a short and fixed order-to-delivery (OTD) lead
time. Examples include the majority of the Original Equipment Manufacturer (OEM) of the
automotive industry. However, all of these projects are still in their initial phases and no
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manufacturer has a pure BTO system in place. Furthermore, the developed BTO concepts are
mainly company specific and do not involve the corresponding production network.

Implementing a BTO concept in the automotive industry is not trivial, as cars are highly complex
products which are built in networks consisting of various suppliers, logistics service providers
and final assembly plants. Today, the flexibility of a production network is mainly restricted by
inflexible product structures, inflexible labour conditions and the lack of seamless processes as
well as information and communication technology (ICT) systems. Fine argues that a BTO
environment requires a three-dimensional concurrent engineering effort where product
structure, processes and supply chain all have to be taken into consideration (Fine 2000). The
goal of this synchronisation is to provide customers with exactly the products they want in short
order-to-delivery (OTD) lead times at minimum costs without loosing economy of scale.

In this context the supporting ICT systems, and in particular the order management and
scheduling systems, play a crucial role. This paper provides a generic concept for new
collaborative BTO-processes in production networks of the automotive industry based on the
results of the EU research project "Intelligent Logistics for Innovative Product Technologies”
(ILIPT). The goal of this project is to develop product-related, network-related and logistics
concepts for a pure BTO manufacturing system for short OTD lead times of a minimum of five
days.

[I- Current ICT systems as a barrier for a pure BTO = manufacturing system

Academics identified today’s isolated ICT systems as one of the main barriers to reducing OTD
lead times and implementing BTO concepts successfully. Howard et al. argue in this context
that today’s legacy systems were originally built for a ‘different world’ of IT capability and
specific tasks, where technology was associated with ‘control’ (Howard 2001). They were once
developed based on the functional and departmental orientation of companies and are hence
still driven by in-bound logistics and pushed by production rather than by order demand. The
results of the analyses, conducted in the UK 3DayCar Programme, revealed that in Europe
there are five to seven different ICT systems implemented in the automotive supply chains
starting at the dealers up to the 1* tier suppliers for order management, order submission, order
scheduling, sequencing, supply planning and supplier scheduling (figure 1).

In some cases there are automated interfaces between these systems where the data and
information is forwarded up the supply chain by means of batch runs once a day. However,
these batch runs also delay the information flow. In cases where no automated interfaces are
implemented, redundancy in data capturing is caused. This leads to longer lead times and
delays the information flow, too. Consequently, more than 75% of total OTD lead time, i.e. on
average 33 days, are spent on scheduling and order management.

production order subsidiary's dealer
scheduling  data base system system

supplier's supplier
ERP /legacy scheduling

o e
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Supplier ' Vehicle ma nufacturer ' Subsidiary ' Dealer

sequencing

G

Figure 1. The customer order passes various ICT sys  tems along the supply chain

In a pure BTO environment, the order management process is no longer triggered by forecasts
but only by customer orders. Holweg and Pil emphasise on linking customer requirements
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directly to production, so that the decisions are based on real customer demand rather than on
forecasts (Holweg and Pil 2001). Moreover, the customer specifications have to be linked to the
relevant manufacturing and supply processes. Standardised and seamless processes which
connect the dealers, final assembly plants and relevant suppliers eliminate the unnecessary
times and artificial delays in the scheduling process. Realising such a concept requires a
spatially distributed system, which captures, processes and schedules orders for both, vehicle
manufacturers and BTO suppliers, while taking all relevant capacity and product information into
account.

[ll- The role of the decoupling point in a pure BTO manu  facturing system

In order to allow all cars to be produced only based on final customer orders within a short OTD
lead time, new technological innovations will be needed to support real time communication and
computation. Systems must be able to interact without downloading or uploading activities, and
without overnight batch processing, resulting in a seamless information and communication flow
between the partners of the value chain. As network partners dealers, final assembly plants, 1*
tier BTO and build-to-stock (BTS) suppliers (1* step before final assembly) and 2" tier BTO and
BTS suppliers (2nd step before final assembly) can be defined. Within this network the order
decoupling point (DP) determines which partner needs what information at what time. The DP
will be one of the most essential strategic variables within the future automotive industry
representing the interface between those stakeholders which manufacture all products on a
build-to-order basis and those that produce on build-to-stock principles (figure 2). As described
by Parry and Graves the DP represents the last buffer in the supply chain where parts are
stored that do not belong to a specific order (Parry and Graves 2008). The position of the
decoupling point varies between different types of supply chains. It depends on production
technology, production lead time for the components, degree of modularisation of the product,
product type and structure, the distance between buyer and supplier as well as the OEM’s
postponement strategy and the delivery lead time demanded by the customer.
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Figure 2. The two sections of a customer driven network

Based on the BTO/BTS border three different business cases can be identified which describe
the relationship between the stakeholders of the network:

e BTO/BTO scenario
e BTS/BTO scenario
e BTS/BTS scenario
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Within these defined scenarios the overall production, configuration and delivery for all build-to-
order and build-to-stock parts take no longer than 2-3 days. The final assembly of cars can be
realized within one day as it is already standard in today’s automotive production. Assuming an
optimized allocation of final assembly plants and dealers the delivery of cars to the final
customer takes no longer than 1-2 days throughout Europe.

The BTO/BTO scenario is characterized by a stockless production and a radical reduction of
lead times at the 1% and 2™ tier suppliers. It describes a highly specific product with high
number of variants. In this business case high demand fluctuations can occur due to the
dependence of the production volumes on real market demand. This leads to a 1:1 relationship
between BTO parts and final customer orders.

The BTS/BTO scenario is characterized by a stockless production at 1* tier suppliers triggered
by individual customer orders and vendor managed inventory at 2" tier suppliers. BTS refers to
products that are built before a final customer has been identified, with production volume driven
by historical demand information. Producing on stock in a pure BTO system is needed for parts
that have a longer lead time than the planned 2-3 days.

The BTS/BTS scenario indicates a vendor managed inventory at 1% and 2" tier suppliers.
Products with a low number of variants like electronic components are typical for such a
scenario.

IV- Flexibility as a key requirement for a pure BTO production system

A key aspect to achieve the target of a pure BTO production network is the improvement of
flexibility in all areas, i.e. with respect to product structure, processes, supporting ICT systems
as well as production and logistics networks. In this case, the whole supply chain needs to be
synchronised based on the final customer order so that all stakeholders are able to adjust their
capacities and operations to short-term market demand without losing economy of scale.

Ensuring coverage against unused or inefficiently utilised capacities is a prerequisite of every
competitive company and especially of a BTO aligned network. This can be enabled for
instance by flexible working time. That means that employees do not get a weekly working time
anymore but an annual working time budget. Their daily working time will then vary according to
the demand. A bonus for the “additional hours” they work in times of high demand will not be
paid. This model of flexible working times allows companies to better adjust their capacities to
sudden market fluctuations and to increase the plant flexibility (Holweg and Pil 2001). Also, this
concept enables the companies to have a range of minimum and maximum capacity and makes
one of the main restrictions, namely capacity more “elastic” (figure 3). Unfortunately this model
is not always applicable for companies with a 3-shifts-per-day-model.

When developing a pure BTO production network which is characterized by flexible processes
different customer order types have to be defined. These order types differ in number of cars
that are offered and the available time between the customer order and the required delivery
date.

Customer Orders (short-term and long-term) are orders that are issued by a single end
customer. These orders make up the largest share of the overall demand volume. As short-term
order the customer issues his order short before the desired delivery date. Thus, the earliest
and latest production dates are the same for this type of standard customer order.

Long-term orders differ from the short-term orders by having an earlier fixation point for the
ordered configuration. This fixation period is at least 2 weeks before delivery. Therefore, fixed
long-term orders can be produced in advance in order to smooth capacity demand peaks or
gaps. Consequently, long-term orders have an earliest production date and a latest production
date.
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Fleet orders differ in quantity from a single car to orders up to several hundred cars. Today,
most of the vehicle manufacturers use these orders such as of rental car companies, taxi
companies, police, etc. as a base for the planning of their production volumes. These orders are
usually issued several weeks up to several months before delivery. Hence, fleet orders can
usually be produced well in advance in order to smooth capacity demand peaks or gaps.
Furthermore, the production of the cars of a fleet order can be split amongst several final
assembly plants. In order to increase the capacity flexibility in a BTO production network
customer orders are scheduled prior to fleet orders. Fleet orders serve as flexible orders to
utilise the remaining unused capacity.

Volume flexibility is given, when it is possible to produce many different products and variants
on the same production line. Also, the use of external assembly service provider (EASP) give a
considerable degree of volume flexibility since it reduces the necessary maximum capacity to be
installed at the final assembly plant (FAP). EASPs can offer additional capacities to several
FAPs simultaneously. The FAPs will only set up production and assembly facilities as well as
capacities to cover a defined range (e.g. 75%-90%) of their forecasted demand. The remaining
required capacity will be provided by EASP. This enables FAPs to run their facilities at a higher
overall utilization level. By sharing their capacities for different OEM’s, the EASPs can optimize
their utilization and flatten the market demand fluctuations for different brands (Schulz 2004).

This concept requires close partnerships between the OEMs and EASPs. Especially in the early
production phase the OEM has to train EASPs regarding assembly processes and the related
quality issues to ensure that the vehicles assembled externally correspond to the OEMs quality
standards. The EASP can either operate its own assembly plants or shared assembly plants of
cooperating OEMs.

Furthermore, the realisation of such a concept requires increased standardisation of parts and
components as well as in ICT systems to reduce the complexity and handling various brands
and customers in the same plant. Introduction of cross-brand platforms is a further key pre-
requisite for the extension of this concept and allowing assembly of various models and brands
in the same plant.
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= Enable manufacturers to define = Fleetomders serve as flexible to be installed
both max. and min. worker orders to utilise the remaining = EASPgive a considerable
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Figure 3. Flexi bility as the key requirement for a successful BTO manufacturing system
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V- Collaborative order management system for a pure BTO  production system

Research has shown that most of the time is lost between order entry and scheduling vehicles
to the appropriate final assembly lines. Very often, this takes days and weeks. A new order
management system must be able to directly process the vehicle orders entered by the dealer
or, in the future, by the customer itself, to assign them to suitable plants and feed them into a
spatially distributed system. This system, which substantially reduces the information flow times,
is called ,Virtual Order Bank" by the ILIPT consortium, or abbreviated to VOB, representing the
central unit of the new order management system.

Since the VOB is not able to accept orders in unlimited numbers, it is necessary to first define
the capacity data of the final assembly plants and all BTO suppliers and have them stored in the
VOB. These capacity data do not refer to fixed values but to capacity margins indicating minima
and maxima, which are adapted for each product every six weeks. Based on these margins in
the supply chain, the capacity buckets of the final assembly plants are defined on a daily basis
before being booked for the orders arriving in the VOB. Apart from directly booking the capacity
buckets, the network also buffers fluctuations in demand, making it more flexible.

Moreover, it is essential that such a system allows for a multi-level bill-of-material (BOM)
explosion for all BTO modules and all critical components across several stages of the supply
chain, forming the basis for a multi-level order management system (figure 4). This system not
only includes the entry, storage and continuous monitoring of orders, but also additional
functions such as the due date determination (ATP), capacity management, plant selection and
the creation of assembly and delivery schedules.
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Figure 4 . Order entry and call off until the decoupling poi nt

If the capacity buckets have been defined and an integrated Available-To-Promise (ATP)
component is being installed the due date determination function in the VOB can calculate a
reliable delivery date. The task of the capacity management function is to determine the
capacity requirements and match them with the capacity available at the relevant companies
across multiple levels of the supply chain. In selecting the plants, the VOB considers relevant
criteria such as costs, capacity and distance to final customer before choosing the appropriate
assembly plant for each individual customer order. Finally, daily assembly schedules for each
plant and delivery schedules for the BTO suppliers are created.
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During the whole process the concerned stakeholders have to be able to monitor the order
situation in real-time in order to increase their transparency for future orders. This makes them
more flexible and gives them more time to optimise their processes. However, due to security
issues each partner should only get access to the information they really need e.g. agreements
on capacity and stock levels. Nevertheless, for a seamless information flow the VOB has to be
linked to all relevant ICT systems of the stakeholders such as ERP systems and to all other
VOBs in the value chain. Furthermore, the relevant data such as capacity has to be updated
continuously in each VOB.

VI- Epilogue

The today’s mass production system cannot meet the new dynamic market requirements any
longer. BTO is an interesting alternative solution to the old mass production concept. However,
because of the high product complexity in this sector, the successful implementation of a BTO
manufacturing system requires a radical SCM approach. The legacy systems form of the
today’s vehicle manufacturers cannot provide the requirements of a pure BTO manufacturing
environment. They were originally developed to support the requirements of specific
departments in functional oriented companies of the past. In pure BTO manufacturing system
synchronisation of the supply chain is the most important fact for short OTD lead time. Orders
from the final customer have to be linked directly with the assembly planning and supplier
scheduling without any time delay and distortion by means of an inter-enterprise order
management system, which is referred to as VOB. The vehicle manufacturer as the focal
company has to synchronise the assembly operations together with supply and distribution
logistics. In order to meet all requirements of a pure BTO manufacturing environment, the VOB
has to provide five main functionalities: Firstly, management of customer orders, encompassing
order capturing, order storage, multi-tier BOM explosion for critical parts, components or
modules, as well as ongoing order status monitoring; secondly, delivery date calculation; thirdly,
capacity management including demand-capacity checking, as well as capacity allocation to
specific customer orders at various tiers of the supply chain; fourthly, selection of suitable
assembly sites by taking all relevant constraints and costs into account; finally, generation of
assembly and production orders for the assembly sites and BTO suppliers concerned.

Nevertheless, implementing a pure BTO production system throughout the whole supply chain
offers the following advantages:

» Higher customer satisfaction by providing the customers only with the products they
want at reasonable costs

» Higher customer satisfaction and loyalty by providing short order-to-delivery lead times
and a great adherence to delivery dates

» Provide customers with a great choice of product variants at high quality

» Avoid costly stocks at the most expensive point of the supply chain

» Increase margins for vehicle manufacturers, suppliers and logistics service providers
» Realization of even capacity utilizations within a defined range

Klimmek stated that cost advantages of build-to-order mainly result from reduced or eliminated
inventory, lower effort for forecasting, and abdication of supplementary customization efforts
(Klimmek 2005). Also, customer satisfaction is much higher since build-to-order allows for a
best match of customer needs, i.e. the customer receives an individual product at the right time.
Therefore, build-to-order as business model for the European automotive industry helps to gain
a competitive advantage from faster delivery, better prices and high customization. Also, this
approach reconnects the customer to the value chain.

The pure BTO approach links production and demand to the actual market demand. This makes
the system more vulnerable to changes in market demand and fluctuations. Therefore, flexibility
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in product structures, processes, supporting ICT systems as well as production and logistics will
be the key to a pure BTO production network.
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Abstract: In the context of this paper we examine if and in which degree the innovation management
techniques are used by the Greek enterprises in comparison to E.U. From the economy of knowledge,
theory and statistical data analysis, the innovation does not constitute an individual activity of enterprise.
On the contrary the new technologies influence the total of operations and the organisation. The analysis
is based on the conceptual frame that developed by the EUROSTAT and the OECD (Handbooks Oslo and
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entitled : "Woman and Innovation: The determinants factors and the obstacles of innovative activities in the
Greek enterprises: 2000-2003, TEI of Athens” funded by 75% by E.U.
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I- Introduction

In the context of the present work, we examine the innovative activities of the Greek enterprises,
operating in industry and services sectors, with respect to the “non-technical” aspects of
innovation, such as management techniques, organisational change, design and marketing
issues, at time interval 1998 until 2000. We examine if and in which degree the innovation
management techniques are used by the Greek enterprises. As an example consider the not
technological innovations, that according to the Oslo Manual, include organisational or
commercial nature innovations. The innovative performance of the Greek firms is compared to
European Union one, in order to identify similarities and differences. In the economy of
knowledge (OECD 2001), theory and statistical data, point out, that innovation does not
constitute an individual activity of enterprise. On the contrary the new technologies influence the
total of operations and the organization (Kitsos et. al. 2006, Kitsos and Hatzikian 2006). In the
knowledge-based economy (European Commission 2004), innovation has obtain the central
role in the business world achievements. In addition to traditional technological innovation, there is
innovation through new business models, new ways of organizing work, and innovation in design or
marketing. Managing and exploiting to the best effect of all these different kinds of innovation
represents a major challenge to businesses. Strategic and organizational changes applied in
business should take into account the challenge of the new knowledge economy. Within the
firms that actually implement strategic and organizational changes, the perspective involved is
that strategic and organizational changes can help their firms to foster competitive advantages
by increasing flexibility and efficiency. Therefore, there is a strong need for strategic and
organizational changes in Greece in order the Greek firms to reach or to absorb the information
and knowledge successfully.

II- Research background

We worked on the research project entitled : "Woman and Innovation: The determinants factors
and the obstacles of innovative activities in the Greek enterprises: 2000-2003, TEIl of Athens”
funded by 75% by European Union and 25% from the Greek Ministry of Education .The
analysis is based on the empirical research and, also, on the empirical data of Community
Innovation Survey. As to the conceptual frame, the analysis is based on that developed by the
EUROSTAT and the OECD (OECD 2005, OECD 1993).

Innovation management is a discipline and it involves focusing on the organization's mission,
searching for unique opportunities, determining whether they fit the organization's strategic direction,
defining the measures for success. Innovation process is characterized by an inherent
uncertainty. In comparison to traditional mechanistic command and control management, these
characteristics entail a fundamental change in the strategic perception of the organization, which
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accordingly has to consider the management challenges, such as to network with internal and
external partners and to balance individual and corporate motivation. Knowledge-based inno-
vation requires not a simple field of knowledge but many fields of knowledge. Furthermore, it
requires the convergence of many different kinds of knowledge retained by a variety of actors.
The systemic approach to innovation (Nelson 1993) recognises that innovation and knowledge
generation take place as a result of a variety of activities, many of them outside the formal
research process.

The increasing importance of knowledge is changing the way firms compete and the sources of
comparative advantage between countries. It is a reality that the balance between knowledge and
resources has shifted so far towards the former. Knowledge has become perhaps the most important
factor determining the standard of living (World Bank 1998). If the organization is to stay responsive
to external change, a flexible and adaptable organizational structure is a necessity. The
conceptual frame developed by the EUROSTAT and the OECD (Handbooks Oslo and Frascati),
is suitable in our investigation of the “non-technical” aspects of innovation and the degree the
innovation management techniques are used by the firms, because it offers a sound taxonomy
regarding the implementation of new or significantly changed corporate strategies, of advanced
management techniques within your enterprise, of new or significantly changed organizational
structures, of marketing innovation and of aesthetic appearance or design or other subjective
changes in at least one of your products.

[1I- Empirical Approach to Innovation Indicators

In this section, we analyze the Greek innovating enterprises in the manufacturing and services
sector in their efforts to develop innovating activities in comparison to the E.U. member states.
Table 1 indicates that the innovative manufacturing enterprises represent the 26,5% in the first
period (1994-96), the 30,3% in the second period (1996-98), the 27,3% in the third period (1998-
00) and the 35,1% in the fourth period (2002-04).

Table 1 : Innovation Indicators: Manufacturing ente  rprises : Greece

1994-96* 1996-98* 1998-00** |2002-2004***
Indicators % % % %
Share in Share in Share in Share in
population population population population
Enterprises with innovation activity 26,50 30,30 27,3 35,1
*  Product innovators 22,5 25,2 18,4 24,9
»  Process innovators 18,5 23,7 17,5 30,9
* Intramural R&D 20,6 21,2 21,8 27,1(1)
Research and experimental na
development - R&D 15,8 18,9 17.3
» Continuous R&D 5,1 7,1 7,1 na
* Occasional R&D 10,7 11,8 na na
Enterprises with Cooperation 20,6
arrangements on innovation 4,7 6,5 51
activities
Product innovators that introduced 15,6
new or improved products to the 10,4 14,0 10,3
market
Enterprises receiving public funding 11,4 10,9 17,0%x** 17,3

Sources : GSRT, 2004 (CIS 3), GSRT, 2004 (CIS 4), Eurostat
*>20 employees ; **> 10 employees ; *Summary results, ****Central Government
Note : (1) Both sectors (manufacturing and services)
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This provides evident that there is a small improvement for the Greek industry, as far as
competitiveness concern. The innovation indexes are rather a new discipline in the Greek
statistical system, when measuring industrial indexes. That is why only recent data can be
provided and analyzed. We present the main figures we collected concerning the Greek
industry, as far as innovation concerns. The statistical analysis of an analysis of innovation haw
been extensively discussed by Kitsos et. al. (2006).

Product innovators represented the 22,5% in the first period, the 25,2% in the second period,
the 18,4% in the third period and the 24,9% in the fourth period. Process innovators represented
the 18,5% in the first period, the 23,7% in the second period, the 17,5% in the third period and
the 24,9% in the fourth period. These figures might provide evidence on a contradiction to the
above mentioned result. But when new or improved products are entering to the market the
innovation indexes are relatively low: 10,4% in the first period, 14,0% in the second period,
10,3% in the third period and 15,6% in the fourth period. Only a small number of Greek private
companies (we believe 16 in number!) are adopting innovation for products and processes
successfully commercially and technically. The public funds have been increasead to improve
innovation, without successful consequences, see Tables 1 and 2. This might be called as a
“Greek paradox”, and we would analyze more this elsewhere.

In Table 2 the share of innovative enterprises in the Greek service industry increased significantly
from 11,1% in the first period to the 15,5% in the second period, the 31,9% in the third period
and the 36,7% in the fourth period (2002-04) of the enterprises with 10 or more employees. That
is service industry is performing much better than manufacturing industry.

Table 2 :Innovation Indicators : Service enterpri  ses with 10 or more employees : Greece

1994-96 1996-98 1998-00 |2002-2004**
Indicators
% % % %
Share in Share in Share in Share in
population population population | population
Enterprises with innovation activity 11,1 15,50 31,9 36,7
e Intramural R&D 4,2 6,2 6,6 na
Research and experimental na
development - R&D 83 13,0 16,1
* Continuous R&D 5,6 5,6 10,5 na
* Occasional R&D 2,8 7,5 na na
Enterprises with Cooperation 26,9
arrangements on innovation 6,3 5,6 12,8
activities
Enterprises receiving public funding 2,1 31 15,5* 12,5

Sources : GSRT, 2004 (CIS 3), GSRT, 2004 (CIS 4), Eurostat
*Central Government, *Summary results

The Greek industry performance in terms of the number of innovative manufacturing enterprises
is almost at the same level with Spain (34,7%), Italy (36,3%) and Netheralnds (34,3%)
performance concerning the period 2002-2004, see table 3. In contrary, for the same period,
Greece is lagging behind comparing to Germany (65,1%), Austria (52,5%), Ireland (52,5%),
(Denmark (52,0%), Belgium (51,3%) Sweden (50,0%), UK (43,0%) and Spanish (37,0%)
performance.

Nevertheless, the gap with the other European countries remains significant. The average of
European Union is at 44,0% for the period 1996-98 and 45,1% for the period 2002-2004.
Germany holds the maximum percentage: 65,1% and France the minimum one (32,5%) for the
period 2002-2004.
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Table 3 : Percentage (%) of enterprises with innova  tion activity in total and by sector.
E.U. member states. 1998-2004

E.U. member states
1998-2000 2002-2004
Country -15 44,0 45,1
Belgium 50,0 51,3
Denmark 40,0 52,0
Germany 61,0 65,1
Greece 27,3 35,8
Spain 33,0 34,7
France 41,0 32,5
Ireland 65,0 52,5
Italy 36,0 36,3
The Netherlands 45,0 34,3
Austria 49,0 52,5
Portugal 46,0 40,9
Finland 45,0 43,3
Sweden 47,0 50,0
The United Kingdom 36,0 43,0
Luxembourg 48,0 52,2

Sources : EUROSTAT -CIS 3 & 4.

Government financial aid and assistance for the development of innovation seems to have
bore fruits, since it has led to the increase of innovative activities in enterprises during
the examined periods. The high percentage of the funded innovative enterprises (43,1% in
1994-96, 35,8% in 1996-98), in relation to the respective figures in the European Union
that does not overcome the 21% (GSRT, 2007), indicates dependence of the innovativeness
of Greek enterprises upon the government assistance. In the service sector, the percentage
of the funded enterprises is much lower, around 20% (18,8% in 1994-96 and 20,0% in 1997-
98).

IV- Strategic and organisational innovations

Strategic and organizational change is increasingly significant to the pace at which economic
growth proceeds, especially in the services sector. Equally, it is increasingly difficult to
separate these other strategic and organizational changes from innovation activity.
Examples include marketing, strategic and management activities, organizational changes,
and aesthetic changes in appearance and design. These new forms of ‘innovation' have led
to the introduction of terminology such as 'organizational innovation', which reflects new
ways of organizing work, for example to take positive actions to involve all employees in
decision-making, or restructuring an enterprise. 'Presentational innovation' has also been
coined as a term to cover innovation in areas such as design and marketing.

Table 4 : Strategical and organisational changes in enterprise, 2000-2003. Greece

Economic sector
Activity :

Manufacture (%) Services (%) Total (%)
Strategy 50,5 53,6 52,5
Management 43,6 51,0 48,3
Organization 59,1 60,2 59,8
Marketing 50,0 54,4 52,8
Aesthetic changes 58,4 54,5 56,0

Source : Kitsos, et. al. (2006).
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Table 4 presents information for strategic and organizational changes that took place in
enterprises between 2000 and 2003 for Greece and table 5 presents similar information
between 1998 and 2000 for European Union. Changes in organization were the most frequently
undertaken by the Greek enterprises (67%), and by the enterprises in European Union (53%) in total.
Organizational changes concern the implementation of new or significantly changed
organizational structures and the relations with other firms, such as alliances, partnerships,
outsourcing and sub-contracting. Management changes were the less frequently undertaken by the
Greek enterprises (48,3%), while marketing changes were the less frequently undertaken by the
enterprises in European Union (38%). Management change concern the implementation of
advanced management techniques within your enterprise. Marketing innovation concern
changes in enterprise’s marketing concepts/strategies and new or significantly changed sales
methods or distribution channels, such as internet sales, franchising, direct sales, or distribution
licenses. The market is constantly changing, it is becoming more global and new competitors
are emerging. In addition technology complexity is increasing, product life-cycles are shortening,
and knowledge is consolidating as a crucial input. All of these new characteristics of the market
require the development of additional competitiveness from firms (Kitsos et. al. 2006).

Table 5 : Strategical and organisational changes in enterprise, 1998-2000. European Union

Economic sector
Activity
Manufacture (%) Services (%) Total (%)
Strategy 40 58 46
Management 34 47 39
Organization 49 62 53
Marketing 33 47 38
Aesthetic changes 41 44 42

Source : EUROSTAT —Community Innovation Survey.

Customers, owners and stock markets increasingly equate an organisation's worth with its
ability to get winning products to market on time, every time. The rapid development of new
technologies prompts firms to assess and implement the most appropriate technology according
to their need to keep their competitiveness. Such a challenge can be too much even the most
successful businesses.

Strategic and organizational changes are often associated with the rapid growth of the
services sector and this is apparent when looking at the breakdown of the data presented in
tables 4 and 5. The proportion of services enterprises introducing important strategic and
organizational change was higher than the corresponding figure for manufacturing
enterprises. More over, it's a rater a surprise to realize from our research that the Greek
firms are informed from their suppliers, rather than the institutions, the research centers and
universities.

Exceptions exist for aesthetic changes undertaken by the Greek enterprises (58,4% in the
manufacturing sector against 54,5% in services). The undertaken by the Greek enterprises
follow the changes in their organization at 56%, while the management changes undertaken by the
enterprises in European Union follow changes in organization by 46%. Aesthetic changes concern
significant changes in the aesthetic appearance or design or other subjective changes in
products.

V- Challenges of the knowledge-driven economy inre lation to changes

The knowledge-driven economy is a recent idea based on the long evolution of previous
concepts such as knowledge, the knowledge economy, etc. A brief description of this evolution
will help to understand the concept. The idea of the knowledge economy (1960s) originally
appeared as a result of new trends and new types of data in the economy (Machlup, F., 1962).
In the mid-1990s, the concept evolved to refer to least two supposed characteristics of the new
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economy. Firstly, knowledge is more quantitatively and qualitatively important than ever before,
and second, applications of information and communication technologies are the drivers of the
new economy.

The knowledge economy can be said to be based on «an efficient system of distribution and
access to knowledge as a sine qua non condition for increasing the amount of innovative
opportunities. The OECD defines knowledge-based economies as “economies which are di-
rectly based on the production, distribution and use of knowledge and information” (OECD,
1996). It is not simply about pushing back the frontiers of knowledge; it is also about the more
effective use and exploitation of all types of knowledge within all manners of economic activity.
Economies have been becoming increasingly knowledge-based for a long time. Currently
however, four influences can be identified as increasing the speed of change: a) extraordinary
progress of Information and Communication Technologies (ICT), b) increased speed of scientific
and technological advance, c) increased global competition, facilitated in part by reduced
communication costs and d) changing demand associated with rising incomes, and the changes
in tastes and attitudes to leisure that come with greater prosperity. It is a reality that for countries
in the vanguard of the world economy, the balance between knowledge and resources has
shifted so far towards the former that knowledge has become perhaps the most important factor
determining the standard of living (World Bank, 1998).

Today's most technologically advanced economies are truly knowledge-based. The
development of a knowledge-driven economy involves a period of adjustment and structural
change. This development changes the way firms compete; better access to global markets is
part of the equation, but so are alternative management methods and organisational structures.
Such technological developments and changing approaches are creating whole new kinds of
products. The evolution from a technological network perspective of innovation management to
a social network perspective has been led by the challenge to transform information into
knowledge (e.g. information contextually connected to the development or improvement of
products or processes).

Knowledge-based innovation requires not one but many kinds of knowledge. Furthermore, it
requires the convergence of many different kinds of knowledge retained by a variety of actors.
The systemic approach to innovation (Nelson, R.R., 1993) recognises that innovation and
knowledge generation take place as a result of a variety of activities, many of them outside the
formal research process. Knowledge is thus generated not just in universities and research
centres, but also in a very wide variety of locations within the economy, and notably as a
product (learning-by-doing) or of consumption (learning-by-using). In comparison to traditional
mechanistic command and control management, these characteristics entail a fundamental
change in the strategic perception of the organisation.

Modern management has to face the perpetual challenge to place the human being at the fore
front of operations, and understand that an organisation is a collection of different human
beings. People have different attitudes, different customs, different professional backgrounds -
management should focus on integrating the web of formal and informal relationships inside
and outside the company. If the organisation is to stay responsive to external change, a flexible
and adaptable organisational structure is a necessity. The challenges of the new knowledge-
driven economy concern new characteristics of the market, new types of innovation, new needs
of stakeholders, new approach to innovation management, new technology innovation
assessment skills, and need for new innovation management tools.

The market is constantly changing, it is becoming more global and new competitors are
emerging. In addition technology complexity is increasing, product life-cycles are shortening,
and knowledge is consolidating as a crucial input. All of these new characteristics of the market
require the development of additional competitiveness from firms. Customers, owners and stock
markets increasingly equate an organisation's worth with its ability to get winning products to
market on time, every time. The rapid development of new technologies prompts firms to assess
and implement the most appropriate technology according to their need to keep their
competitiveness. Such a challenge can be too much even the most successful businesses
(Christensen, C., 1997).

The development of knowledge-based innovation management requires the capacity to imple-
ment technical and relational tools. Technical tools refer to the acquisition and utilisation of new
information and communication technologies - they do not create competitive advantage
because they are readily available to others. The creation of competitive advantage rests in
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relational tools -the way of doing business, both in the internal and external environments of
firms (Myers, P., 1996).

The implications for the new agents of innovation in the context of the knowledge-driven
economy are being felt right across the economy and involve new ways of working. For firms,
competitiveness increasingly requires them to build distinctive capabilities. Managers, need to
maintain, develop and utilise these knowledge assets due to the quest for competitive
advantage increasingly.

As to employees, new types of incentive structures are required to ensure they are motivated
and retained. Investors consider that more of a firm's wealth-creating potential is tied up in
intangible assets, including the knowledge of the workforce. For the policy maker, the challenge
is to create a framework which supports continued development of scientific and technological
excellence, greater competition and a culture of innovation.

VI- Conclusion

The results presented in this paper, part of the research we carried out as it has been
mentioned, show clearly that enterprises in the services sector appeared more inclined than
manufacturing enterprises to introduce strategic and organizational changes. This result is in
contrary to the general belief that there is a higher propensity to innovate within the industrial
sector. Both European Union and Greek enterprises were more likely to engage in organizational
changes, while management changes were more frequently undertaken by the enterprises in E.U.
against the Greek enterprises. This was not expected as the Greek firms have to reach the E.U. level
and more likely to engage in aesthetic changes. In the knowledge-driven economy, establishing
bridges between knowledge and the marketplace the right environment for innovation is the key
to building competitiveness. The knowledge economy also represents new opportunities and
requires some design actions to support and take advantage of this economy (Kitsos et. al.
2006) and the Greek firms have to realize this. It is the firm that organizes the creation of value.
In principle, the shortening of product cycles, firms face the need for more capital-intensive
investment and must put more emphasis on the ability to react quickly. For the Greek firms,
innovation is a crucial means to create competitive advantage and superior customer value.
Except for certain types of technology-based firms, the focus is not on the technological
aspects of new product development, but on innovative ways to improve their position in the
market. Innovation takes many forms (Hatzikian 2007). There is technological innovation, but also
innovation through new business models and new ways of organizing work, innovation in design
and in marketing. Innovation can also consist of finding new uses and new markets for existing
products and services (Kitsos, Korres, Hatzikian 2006).

We emphasized the importance of pursuing efforts to develop knowledge and developing
information and communication technologies. The new management techniques and manpower
training to improve productivity is also crucial. In innovation management, there is a wide range of
techniques which should be adopted and implemented by the interesting business and academic
partners.

In order to reach this aim, we propose the following typologies of innovation management
techniques to be considered:

« Knowledge management techniques.

« Market intelligence techniques.

«  Cooperative and networking techniques.

*  Human resources management techniques.
e Creativity development techniques.

« Innovation project management techniques.
« Design management techniques.

e Business creation techniques.

In the knowledge economy of E.U., products and companies live or die by information. It seems the
most successful companies are those that use their intangible assets better and faster. Knowledge
and information are today the drivers of thriving companies, much more so than land, capital or
labor. Corporate reporting is still founded on a financial and management accounting model. This
model was developed for the industrial economy and is not able to deal with today's knowledge

ERIMA’08 Proceedings 26



economy, where most corporate value creation is based on knowledge assets rather than on physical
resources and financial capital.
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Abstract: This paper discusses how to make business out of services by better understanding their effects
on customer value creation. The focus of the paper is on industrial services offered by machine
manufacturing companies. In this paper, we firstly identify the potential value creation logics beyond
Porterian value chain and related justification. Secondly, we present an approach and a tool for formalising
how a service supports customer value creation. Thirdly, we illustrate through a tool, how a service can be
specified based on how it supports customer value creation. The approach adopts the different views
concerning value creation that the customer stakeholders may have to the very same service. The
outcomes of the formalisation are basis for sales argumentation and pricing, and a starting point for
specifying service processes. The paper is based on a research project supported by three industry cases
and on industry-lead roundtable work. The cases and round table participants represent medium and large
companies in machine manufacturing industry.

Keywords: service business; industry; value creation; service specification; service development

I- Introduction and Motivation

The industrial companies expect increasing significance of services as a part of their business
and a source of growth. In a Finnish survey (Accenture, 2005) two thirds of the companies
reported that the after sales market growth was 10% per year during the period of last three
years. One third of companies reported annual growth rates of over 20%. At the same time,
over half of the companies (60%) that answered the inquiry estimated that the value of the after
sales services is less than 10% of their turnover. Furthermore, service business is often
considered as less sensitive to economic fluctuations than capital business. These figures and
findings imply that service business is an opportunity for steady, long-term growth for industrial
companies.

Realising this potential profitably calls for moving from favours to industrial service business.
Companies in machine manufacturing industry have a long tradition of providing favours, but
they are less experienced in formalising these favours into conceptualised services, not to
mention making money out of them. Based on our research, a central challenge in turning
services into business seems to be that services change the way in which customers’ value
creation is supported (Salkari et al., 2007). In product based innovations, this value innovation
seldom takes place, and probably therefore is seldom considered by companies nor in the more
traditional views on innovation. However, this kind of value capture innovation and solution
innovation are recognised as innovation types in the Innovation Radar (Sawhney et al., 2006).

In the following chapters we identify the potential value creation logics beyond Porterian value
chain and related justification, we present an approach and a tool for formalising how a service
supports customer value creation, and we illustrate through a tool, how a service can be
specified based on how it supports customer value creation.

The paper is based on previous research and three industry cases that support a Tekes-funded
research project, and on industry-lead roundtable-work of RoundTable 4/2008 in BestServ
Industrial Service Business Forum. BestServ Forum has altogether over 30 industry members
and 6 of these participated the RoundTable 4/2008. The three case companies and six
roundtable participants represent medium and large companies in machine manufacturing
industry.
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lI- Logic of value creation is in change

The prevailing modus operandi in many machine manufacturing companies is in the product or
goods based world where the very much dominant value creation logic is the Porterian value
chain. In the value chain logic the value arises from cost-efficient delivery of specified
components.

Other more recent value creation logics are value shop and value network (Stabell and
Fjeldstadt, 1998) or value web (Riis et al., 2007). In the value shop, the key competitive factor is
not solely cost efficiency, but rather the value of the solution to the customer. In the value
network — or value web — the value is derived from the number or quality of direct or indirect
connections provided or mastered by a node. Table 1 summarises some characteristics of the
value logics studied by Stabell and Fjeldstadt.

Table 1. Some characteristics of chain, shop and network value creation logics

Chain Shop Network
Value elements Components Competencies Connections
(often physical)
Deliverable Transaction Solution that supports | Connectivity
customer business.
Value creation logic Efficiency (low costs) | Solution with a high Quality or number of
value connections

Based on the interviews of 14 key persons in the 3 case companies it seems that in service
business other than value chain logic emphasise more compared to product based business
and companies should manage business models that are based on a mixture of different value
creation logics. Chain is still important for profitable business, but understanding shop and
network logics and turning them into customer values seems to become critical when
developing service business beyond spare part sales. Service business beyond spare part sales
includes e.g. lifecycle services for installed base, performance services for installed base,
operation of installed base or even providing the final outcome instead of production machinery.
In the interviews and roundtables, many interviewees and roundtable members expressed that
profitable delivery of some of these services require ICT, and thus service development should
be integrated with product development. When we speak about services in this paper, we
consider that they include the necessary ICT also.

Value shop logic

Think of e.g. maintenance or performance agreements, where we already move from
transactions towards joint processes that aim to ensure an agreed performance level. This
already affects on value creation logic: efficient delivery of a transaction is not enough but the
performance based service contains also a solution aspect. The service provider can not only
focus on delivering a service efficiently but he has to analyse also the processes more large:
how to improve the operative and even business processes of the customer so that the
performance level is achieved. In earning logic this means that a solid service business can not
only be build on low costs, but on high value outcome (which is the agreed performance level)
of the service.

Systemic nature of service business and network log ic

Service is not developed nor delivered solely by the service provider, but also service provider's
contractors’ and customer’s involvement in the service development and delivery is required.
Services can be considered as joint process-like endeavours of service providers and the
customer (e.g. Gronroos, 2000). As a consequence, services are conducted in collaboration
between the parties beyond collaboration of only sales and purchases processes. In practice
this means that several levels and functions of the parties need to collaborate. Further, service
provider needs to integrate with partners, who bring in different competencies that are needed
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in order to deliver the desired value. When doing so, the service provider acts in a network
mode by building up and managing a value web (see e.g. Riis, 2007).

[lI- An approach for analysing customer value creat  ion

Roundtable (BestServ RT 4/2008) members (6 members from 6 companies) identified
altogether 14 main factors through which it is possible to evaluate in their businesses, how a
service supports customer value creation. These factors are: safety; easiness; fluency,
flexibility, brand and image, environmental factors; applicability to rules and regulations; status
follow up and documentation; economics; performance; productivity; reliability; serviceability;
comfortability. Further, the roundtable members identified over 70 sub-factors that can be
placed under the 14 main factors.

Another main finding of the roundtable was the different customer’s internal interest groups that
need to be taken into account when analysing how customer value creation is supported.
Customer’s internal interest groups cover strategic, business process and operational levels. In
concrete terms, the identified interest groups include e.g. operations and production;
purchasing; logistics; maintenance; safety management; project or application management;
middle organs; sales; top management. The way in which a service supports value creation of
these stakeholders varies. For instance, top management may consider effects on financial
performance, middle management on process performance, and operational level on the work
flows. All are of course thinking how the service will change their own work.

Top Manager

Busmess
Development Financial

/ admin.
Malntenance P ;
Production Invoicing > Service’s value is

/ lifecycle R X
management Purchases managemem considered differently.

management

Customer entry
point

Purchases Operatlons

Figure 1. How customer perceives service value crea  tion depends on which stakeholders
are we talking with.

Considering these findings and the three types of value creation logic (chain, shop, network), we
notice that the factors can not be unambiguously linked with a single value creation logic.
Instead, when we analyse customer value creation we need to take customer’s internal interest
group into account and analyse what aspects of the three value creation logics each of the
factors bear for the interest groups in question. Further, the list of factors does not appear
unambiguous, but rather it is a list that includes important factors, but is not complete
considering all businesses. Hence, the list of factors should be carefully identified taken into
account the customer and those customer’s interest groups that are relevant, i.e. to whom we
are clarifying the benefits of the service. After that, a description how the service supports each
of the factors can be made.

In order to crystallise this approach for analysing customer value creation, we built up a matrix
tool. The columns of the tool represent the selected factors through which we think that the
service might support customer value creation. The factors need to be carefully analysed and
selected. The lines of the tool represent services in question. The shells in the intersections
contain description, how the service supports the selected factors of customer value creation.
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The descriptions are made from customer’s viewpoint. The applier of the tool needs to be aware
of the different value creation logics when making the descriptions for different factors and
customer interest groups. The descriptions can be iterative from quite loose verbal ones to more
formal mathematical ones.

Table 2 gives an example how to apply the matrix tool. The example is a generalised extract of
an exercise that was conducted by one of the case companies. The example includes an easy-
to-understand spare part management outsourcing service, and factors that are listed in the first
row were selected by the case company to fit those services which they analysed. The example
emphasises, how the service supports value creation from top management's viewpoint.
Besides this example, the matrix was applied to a greater number of services within the case
company in question. Further, the tool is also applied in the other three case companies.

In the example, the value chain logic is included in the cost cutting argumentation while shop
logic is included in other benefits like enabling concentration to core competencies and enabling
increased uptime to customer’s production machinery, because the right spare parts are
available. The network logic is also included in the descriptions: the service provider manages
the right connections and the practices to collaborate with these connections. These
connections may include spare part deliverers (other than the company that provides the
service) and an insurance company.

Table 2. Example of analysing the customer values of a service.

Lower costs Less tied Minimizing |Easiness of life Spare part
capital risks supply chain

Top Invoicing Less Selected / |Requests for quotation

mngmnt based on inventory. most critical |(RFQ) is not needed.
agreement Ownership of |components | Purchasing orders not |Service
(reduce inventory: are needed (because provider
number of service available. longer term manages the
invoice). provider owns agreements exist) right contacts,
Less inventory. Spare part/ contracts and
downtime. Reduce waste warehouse processes to
Less or no due to aging management different spare
investments | inventory. outsourced part suppliers.
on spares.

Middle

mngmnt

Ope- ...descriptions

rations here...

Support

functions

This approach and the example analysis that we made clarifies the potential values of a service
to a customer. Finally, the customer needs to consider, how the service fits to their strategic
choices, business processes and operative possibilities, and only if this analysis shows green,
the potential may be realised (Salkari et al., 2007).

IV- Customer value based specification of service b usiness

Equally, when developing services also the service provider needs to reflect how the service
that would deliver the desired customer values fits to his own strategic, business process and
operative choices and possibilities (Salkari et. al, 2007). In practice, this means that sustainable
service business rests on the customer values to the extend that is sustainable from service
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provider’s viewpoint. This may compromise the value to the customer, but other way around the
service might compromise the supplier’'s own business, which actually is equally harmful for the
customer too. If customer value is compromised too much, then there is no place for this service
— at least with the service provider in question.

Again, we illustrate this in the form of a matrix tool. The matrix is shown in table 3. In this matrix
we consider the influence of delivering the identified values against service supplier’s strategy,
business processes and operational level choices and competencies. For instance, on strategic
level we would consider service suppliers strategic positioning in the market, necessary
networking and related competencies. On business process level, we would consider what kind
of business processes there should be in order to deliver the intended values to the customer
key and support processes. On operational level we would again think of our operational
competencies and the actual workflows needed to deliver the service. In developing services, it
seems that considering the service specification against own business choices is crucial
because the value creation logic, earning logic and the whole business model on most strategic
level face pressure for change, and these changes need to be conscious and controlled in order
to avoid drifting into unprofitable or unsustainable business. The tool can be applied iteratively
so that finally it produces a service specification that is acceptable from strategic, business
process and operative viewpoints.

The core idea of this matrix tool is based on Quality Function Deployment (QFD) methodology
(see e.g. Akao Y., 1990) and it is also influenced by know QFD application, House of Quality
(e.g. Madu C., 2006). The QFD methodology is mostly applied in customer need driven new
product development. It can also be used for services and processes, but there are fewer
applications in that side. This may be because customer driven service development challenges
the prevailing earning logic and business model, and is therefore risky if conducted without
proper criticality.

Table 3. Customer value based specification of service business

Lower costs |Less t