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Innovation, however beneficial for a company, introduces risks proportional to the degree of disruption caused
by the suggested innovation. Moreover, the new product development process includes several operational,
tactical and strategical decisions: new technologies involved, implementation and adjustment of manufacturing
processes, make or buy decision, innovation protection, market introduction. . . Alternatives considered for
each of these decisions can be translated into significantly different industrial and commercial scenarios.
These scenarios will result in the creation and destruction of values for each stakeholder of the project and
in a certain level of risk induced. In order to maximize this value creation and minimize the risks and value
destruction, it is essential to have beforehand an accurate model of this value flow. In this article we describe
a methodology that aims to simulate the value creation for each of these scenarios and apply it to the case of
a small aeronautics integrator.
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1. INTRODUCTION
In today’s industrial world, the concept of innovation seems to be key for the subsistence of any
company. It provides competitive advantages, helps a firm to increase its margins or enables it to access
new markets. Does this mean that innovation is always good or should it always be a main target? All
these benefits come with a price. Launching a new product induces lots of risks and changes within the
company’s structure. Are the benefits of the innovation worth it? Will the new values created for the
firm and its partners by the innovation make up for the risks and the changes related to its development?

In some environments, this question is crucial. In the aeronautic industry innovating can be
complicated. Some products are critical; they are subjected to a very aggressive environment and the
safety of the flights relies upon them. Depending on the level of criticity of the system, the expectations
in reliability can be extremely high; therefore innovation can face a difficult challenge coping with these
expectations. A firm producing systems with high level of criticity will have a hard time convincing
the certification authorities and their clients that their new products will work as well as the previous
ones which were operating without problems for years.

Innovation is often presented as the result of a well defined process including analysis of the
customer’s need, conceptual design, detailed design, etc. But sometimes ideas believed to have
some potential appear in structures which do not have a dedicated innovation process. What kind of
approach can be adopted in such cases? Moreover, the new product development process includes
several operational, tactical and strategical decisions: new technologies applied implementation and
adjustment of manufacturing processes, make or buy decision, innovation protection, introduction
market, etc. Especially when dealing with radical innovation, alternatives considered for each of
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these decisions can be translated in significantly different industrial and commercial scenarios. These
scenarios will result in the creation and destruction of values for each stakeholder of the project and
involve a certain level of induced risk. In order to maximize this value creation and minimize both
risks and value destruction, it is essential to have beforehand an accurate model of the flow of value.

This question of value modeling in decision making help is the heart of our research. This research
is currently applied to a small aeronautic integrator developing a disruptive innovation intended to
replace one of their key products. In this article we present the methodology we are implementing in
this firm in order to help it assessing the potential value flows generated by the innovation.

Our first step is to clarify through a bibliography review the different kinds of value considered by
the authors: economic value, quality, on time delivery, knowledge, know-how, social, environmental,
ethical, etc. The notion of value being well defined and narrowed down to fit our context, we express
the abilities required to design an organization able to create the optimal value aggregate for its
stakeholders. We, then, carry out a review of the different tools and methods commonly used in
enterprises and in the field of industrial engineering to manage this value. This review will show that
none of these tools do have all the abilities previously quoted. The next step presents the methodology
we developed. The implementation of this methodology is achieved in three steps: specifications
drawing-up, model construction, value creation simulation. Finally, we present the ongoing application
of this methodology to our case study.

2. RESEARCH CONTEXT

2.1. Value
As we said in the introduction, innovation is key to the survival of firms. Schumpeter, the early
major author on the subject of innovation, presents it as one of the main causes of economic activity
and growth [1]. Later, in his work about the stage-gate system, Cooper [2] describes innovation as
“the strategic weapon” for a company to win the “product war” and shows that the innovativeness
of a company is “the single strongest predictor of investment value”. Hitt [3] in his work on
technological knowledge management emphasizes that innovations produce core competencies and
sustained competitive advantage for a firm. More recent works such as those of Jacobides [4] suggest
that creating value through innovation should be seen as a prime objective when the way this value
is shared (protection of the innovation, cession of licenses, etc.) comes second. Others, such as Van
Horne [5] directly define innovation as “the use of innovative knowledge so as to create effective value
for the stakeholders of the industry”.

As we can see, there seems to be a wide consensus about the importance of innovation as a factor
of value creation. However, since all these points of view come from different backgrounds-economy,
engineering, etc.- that have different understandings of value, our next step was to concentrate on the
different definitions of value in order to precise what kind of value creation can be expected from an
innovation.

Companies have for a long time adopted a Taylorian view on value. In a context where demand
was greater than supply, their only focus was the economic value created by their products and costs
and profits the only measured indicators. Then, with the increase of supply, firms make more efforts to
diversify from competitors. Products are no longer evaluated solely on their prices. The significance
of the term value broadens and begin to include product quality and on time delivery [6].

The meaning of value evolves then with the economy. It is no longer linked only to the product but
to the whole organization. The earlier definitions shift to include the factors increasing the capacity of
organizations to create value. With the introduction of the concept of knowledge economy, knowledge,
know-how and innovation are also considered as value [7]. Since Supply Chains are getting more and
more complex, since the arrival of outsourcing, the quality of communication between actors begins
to be also taken into account as a potential value for companies [8]. Finally, the increasing focus put
on the notion of sustainable development since the 1990s made firms understand the capacity they
have to create or destroy societal values. Nowadays, no company can pass on notions such as social,



RPS Research into Design — Supporting Sustainable Product Development “icord2011-lineup” 2010/12/24 60

60 Research into Design — Supporting Sustainable Product Development

environmental and ethical performances and employee satisfaction because of the impact it could have
on their image among customers [9].

In conclusion, value can take many different forms. And with this complexification, organizations
must adapt in order to enable such value creations. These values concern various internal or external
stakeholders. All this makes the evaluation, the co-construction and the choice of a relevant values
created by an innovation for its stakeholders very difficult. Conceiving an organisation able to create
the optimal value aggregate for its stakeholders requires ability to:

— Identify the nature and the importance of each dimension of the value created in order to ensure
that the launching of the innovation will sustain the strategy of the firm.

— Identify the activities and resources that can generate this value
— Select the best combination of these resources and activities in order to maximize the value creation

for the stakeholders and satisfy the objectives of the firm.

2.2. Managing value creation
Achieving this goal is a complex task. However, lots of tools and methods have been developed
through the years whose functions are to help organizations to manage value creation. Each of these
tools and methods has a specific domain of application and focus. There are two fields of application:
product-centred methods that tackle the issue of the management of the value created by a product and
organization-centred methods whose objects of study is the organization that creates the value. One
can also make a distinction between two main types of approaches: strategy-focused and tactic-focused
methods.

Strategy-focused methods concentrate upon long term value creation. They usually try to advise
their users on which are the best organizations or products to propose in order to ensure a good value
creation. Tactic-focused methods on the other hand try to help an existing organization to increase
their value creation on an existing product. In the next pages we are going to present an overview of
the main methods used in industrial engineering.

2.2.1. Strategic-focused methods

Business plan is a tool used before the creation of a new business (be it profitable or non-profitable). It
is the formalization of the business goals (including expected sales volumes and ROI), the plan devised
to reach them, the investments required and the resource that are going to be used in the plan. The
creation of a business plan reduces the risk that the organization will fail to reach its targets [10].

The SWOT analysis is a method used to show the Strength, Weaknesses (both determined through
an internal appraisal), Opportunities and Threat (both determined through an external appraisal) of an
organization in its environment and according to its objectives. Identifying these factors enables the
organization to determine a strategy exploiting the positive ones to counter negative ones. This can be
done through TOWS matrices that stimulate the elaboration of strategy built on a pair of factor: one
internal (strength and weakness), one external (opportunities and threats).

Another method more centred on the analysis of the environment is the Porter five forces analysis
[11]. This method underlines the existence of the five main forces that impact the performance of an
industry: threat of new entrants, threat of substitute products, suppliers’ bargaining power, customers’
bargaining power, competitive rivalry in the industry. Analysing these factors enable a company to
adapt its strategy on its environment and thus to increase its chances of success.

The stakeholder theory is also based upon an analysis of the environment of the organization.
The objective is to take into account different kinds of values, especially non-economic and different
kinds of stakeholders. Lepineux [12] enumerates five categories of stakeholders: shareholders,
internal stakeholders (employees and trade union), operational associates (customers, suppliers,
subcontractors, banks, insurance companies) social community (authorities, associations, NGOs) and
natural environment.
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Unlike the former one, the Resource Based View is an approach that focuses on an internal vision of
an organization. It analyses the resources that present interesting value creation potentials. Barney [13]
gives four attributes that can help assessing this potential:

— Valuability (capacity a resource has to exploit a strength or neutralize a weakness)
— Rarity (characteristic necessary to procure a competitive advantage to the firm)
— Imperfect imitability (characteristic necessary to ensure the advantage is sustainable)
— Difficult substitutability (no equivalent resources can be found by competitors)

This approach has been extended afterwards to knowledge (Knowledge Based View) as being an
immaterial resource with particular characteristics (transmission, stocking…)

All these tools help organizations to conduct a reflection on their strategy and to adopt one that
fits the specificities of the external or internal environment. But in order to implement this strategy
throughout the organization, the results of this reflection must be traduced into inputs for tools having
a more tactical focus. In the next paragraph we will focus on more tactic-focused tools and methods.

2.2.2. Tactic-focused methods

Total Quality Maintenance (TQM) is a method developed mostly by J.M. Juran, P.B. Crosby and
W.E. Deming whose objective is to help a company ensure customer satisfaction through a good
process management that induces continuous improvement. The Deming management method issues
guidelines consisting of “14 points” that has to be respected in order to escape 7 deadly “diseases” and
several “obstacles” [14].

Lean Manufacturing is a method which aims to help a production system to decrease the level of
input resources necessary to deliver a product of a given value to a customer. This is achieved through
an optimisation of the flows of material and information and an elimination of waste in the process.

Balanced Score Cards (BSC) is another tool, relatively new compared to the previous ones since
it appeared during the 1990s. Its purpose is to reconcile the strategic and the operational visions
in the global measure of the performance of a firm. It concentrates on four perspectives [15]: the
financial perspective (vision the shareholders have of the company), the customer perspective (vision
the customers have of the company), the perspective of internal processes (processes that need to be
improved in order to be more competitive) and the development and learning perspective.

For each perspective targets that need to be reached in order to fulfill the company’s strategy are
defined. The fulfillment of these targets, measured through indicators, represents the position of the
firm in relation to its strategic targets.

Value Analysis is a method that aims to optimize the value created by a product. To achieve this
optimisation, Value Analysis recommends taking into account the value created by every function of
the product during the design phase, these functions being determined through functional analysis. It
is then possible to concentrate the effort of the design team on the function that creates value for the
end-user.

Along with porter’s value chain [16], value analysis is at the root of Value Management. This
company management approach was developed during the 1990s. According to European and British
standards, “Value Management integrates the operational managers’ efforts with those of higher
management […] by concentrating objectively on outcomes which are in line with overall corporate
objectives, in preference to local or short-term priorities” [17]. This large approach conciliates several
management tools.

Value Analysis is also a support to Design to Cost a method that includes a target cost as a design
parameter. Adding this approach to Value analysis enables a design team to better arbitrate between
the cost of a function and the value it creates.

Finally, Concurrent engineering is a method whose focus is in-between strategic and tactic. It
advocates cooperation between marketing, engineering, manufacturing in the design phase of a product
in order to shorten development time and improve quality.
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All these tools are used by various categories of people: from executive committee to middle
management and in different sectors such as financial or technical services. All aim to increase the
value generated. However, in a phase of new product with radical innovation creation, there are very
few ties between them.

2.2.3. Conclusion

As we have seen there are numerous tools that exist and that can help a company manage its value
creation, be it from a tactic or a strategic point of view. However while facing the development of an
innovation; it is necessary to keep both aspects into mind. It is widely accepted in today’s literature
that the success of an innovation relies partly on the compatibility of this innovation with the strategy
of the firm that launch it [18–20]. However, in order to ensure the quality of the innovation and to
shorten its development time it is also key to adopt a tactic-focused approach [21].

Moreover, these tools can be centered on the innovation or on the organization that will produce it
(cf. Figure 1). A product-centered approach seems essential for us since we want to study the value
created by the innovation. Yet such an approach is not sufficient; a company dealing with radical
innovation may be confronted to important changes in its production system. It is thus essential to be
able to study not only the value created by the product but also the organization that enables this value
creation.

In conclusion of this study of the research context, we can state that the tools we described are not
sufficient to help us resolve our problematic. All of them are useful in their own area. However, the
positioning that needs to be adopted in order to satisfy the three abilities outlined in the introduction
of our research question must include both the tactical and strategical aspects as well as both the
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Figure 1. Tactic/strategic and product/organization positioning of value creation management tools.

Table 1. Positioning of the requirements of our methodology.

Tactic Strategic Product Organization

Identify the nature and the importance of each
dimension of the value created in order to
ensure that the launching of the innovation
will sustain the strategy of the firm.

X X

Identify the activities and resources that can
generate this value

X X

Select the best combination of these resources
and activities in order to maximize the value
creation for the stakeholders and satisfy the
objectives of the firm

X X
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product and organizational aspects (cf. Table 1), which none of tools described do. Thus we devised
a methodology that does not replace other tools but can serve as a framework for the use of some of
them while covering the four areas required (tactical, strategical, product and organization) and that
aims to facilitate decision-making in the various phase of the innovation development.

3. PROPOSITION OF A METHODOLOGY FOR THE CREATION OF A VALUE
CHAIN ADAPTED TO TECHNICAL AND RADICAL INNOVATION

The methodology we propose adopts the four points of view brought to light in the previous part,
a condition necessary to answer the three requirements we identified. The implementation of this
methodology is done in three steps: specifications drawing-up, model construction, value creation
simulation.

3.1. Specification drawing-up
The first step in implementing a methodology is to be able to synthesize the expectations of the company
and of the other stakeholders. This is done through a series of interviews inside and outside (if possible)
the company. Considering the results of the bibliographic research we carried out, we specifically
included in the questionnaire we devised the multi-facet vision of value. This questionnaire addresses
two main topics: the innovation and the product that it might replace.

3.1.1. Current product

Part of the interview is devoted to gather information about the product the innovation aims to replace.
The first step is to identify the different markets it is positioned on. Then for each of these markets we
identify the main competitors and customers and try to characterize the relationship the company has
with them. The interview then moves on to the identifications of the major strength of the product for
the different stakeholders.

3.1.2. Innovation

The interview then focuses on the innovation. First we try to identify the different stakeholders of the
innovation. Then, for each one of them, we identify their various expectations and concerns regarding
the innovation and traduce them in terms of potential value creation or destruction. The next step is
to identify through interviews with internal stakeholders the main technical, tactical and strategical
choices that need to be done before the innovation can be launched. With these data, different scenarios
for the innovation introduction and production can be elaborated.

3.2. Model construction
Once the specification drawing-up stage is done, the next stage is, for each of the scenarios identified
in the last phase, to build a model representing the value chain of the current product on the one hand
and of the innovation on the other hand. This is done by:

— Identifying the relationship between each stakeholder.
— Detailing the processes of these value chains in order to be able to identify the value created and

the resources used in each activity. A particularly detailed focus must be adopted for activities
responsible for important value creation or destruction and/or that uses a lot of resources.

— Quantifying each value creation using production management software.

3.3. Value creation simulation
The final step of our methodology is the simulation of value creation for the different scenarios. First,
we simulate the value creation for the current product. These preliminary results are used to check
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the accuracy of the model. Then we simulate the values created by the other scenarios. Finally, in
order to help deciders to make the most coherent choice according to the strategy of their firm, three
different aspects are presented: the values created by each scenario (represented on a radar chart), the
different value chains related to these scenarios and the prospective scenarios for the introduction of
the innovation.

4. CASE STUDY

4.1. Industrial context
In order to validate our methodology, we are using it on an innovation developed by an aeronautic
integrator. This company is a small firm (a hundred of employees) whose engineering department,
specialized in development rather than research deals mostly with incremental innovations. Their
products are critical for the security of the aircraft and thus face very high expectations in term of
reliability. The innovation developed is based on the use of a specific ceramic whose manufacturing
process is not mature yet. The principles of operation of the innovation are also radically new. This
paper only present the first steps of the methodology, the others still being in the pipeline.

4.2. Specification drawing-up
Due to confidentiality reasons we were only able to conduct interviews inside the company, with
the exception of the ceramic supplier. The people interviewed were working in different areas of the
company in order to obtain as broad a vision as possible. Nine persons were interviewed: the chief
executor, the technical director, the chief financial director, the operations director, the commercial
director and two people of his team, the quality manager and the purchasing manager. These, however
helped us to bring to light different values thought to be expected by the stakeholders (cf. Figure 2).

A second batch of interviews conducted within the executive committee and with the ceramic
supplier enabled us to narrow down the main technical, tactical and strategical choices: the ceramic
manufacturing process, the level of integration of the manufacturing process, the types of customers
that will have access to the innovation when it will be launched and the possibility to negotiate
manufacturing licenses to the main competitors.
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5. CONCLUSION
In this paper, we described a methodology we propose for companies that want to develop radical
innovations and that do not posses an internal dedicated structure. A first bibliographic review on the
notion of value enabled us to bring to light several types of value that can be created by an innovation.
These values concern different stakeholders and can be economical, social, environmental, etc. they
can be linked to a product (profit, quality) or to an organization (knowledge, quality of communication).
This review enabled us to decide on the abilities required to devise an organisation able to create the
optimal value aggregate for its stakeholders.

Our next step was to study some of the most common tools used in industrial engineering to manage
value creation. In this study we presented different focus these tools can adopt: tactic or strategic focus
and organization or product focus. Since all four aspects are required in the definition of the abilities
presented above, we identified a need for a methodology covering both a tactical and strategical point
of view as well as product and organization focus, which could serve as a framework for the use of
some of the tools described.

We then presented the methodology we advocate and its three steps: specifications drawing-up,
model construction, value creation simulation. Finally we gave an example of a work in progress of
the application of this methodology on an ongoing case study.
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