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Glossary
Business operations –
				
				

Operations, the objective of which are to produce products and services onto selected mar
kets in a manner that produces added value for selected customer segments and profit for
invested capital.

Challenge management – Management and control of an innovation process in order to create business operations
				
in a manner that takes changes in the operational environment into account (threats or
				
opportunities).
Conceptualisation –
				

Seeing the solution model of a product or service as a whole, but in broad outline before
the final product or service solution.

Co-ordination of
commercialisation –
				

Activities that aim to control the uncertainty of commercialisation-related information
through the innovation process.

Foresight – 		

Multi-science mapping of future alternatives and timing from the operator’s point of view.

Future research –
				

Multi-science research that studies the present from an interest in knowing the future and
combines ideological with documented information.

INNORISK model –
				
				

An operational model that combines future research, technological forecasts, business
concepts and risk management into one package, which supports the flexible operational
methods of companies in the changing world.

Innovation – 		
				
				

A new concept that can be commercialised and is significantly better than an earlier solu
tion. The innovation can relate to products, services, technologies, business and organisa
tional models, operational processes or operational methods.

Innovation process –

A managed systematic operational method with which innovations are produced.

Market research –
				

Analysis of the market at a micro- and macro-level, and mapping the operator’s competi
tive position in relation to other operators and customers.

New technology –
				

Technology that is based on new ground research or applies previously unused informati
on to the application target in question.

Offering planning –
				

Process in which the company creates a strategic plan for future products and technolo
gies that are responsive to the company’s business strategy.

Portfolio management – Activities which aim to ensure that an on-going set of new product development projects
				
are likely to provide the anticipated returns, are responsive to the company’s business
				
strategy, and reflect the best possible utilisation of resources.
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Risk – 			
				

Combination of frequency or probability of a defined event and its consequences. The
defined event may be recognised or imaginable.

Risk Management –
				

Utilisation of management principles, procedures and practices in order to analyse risks,
assess significances and actively control.

Strategic focus –
				
				

Selection of the product, service, technology or business model from all alternatives in a
manner that corresponds to the requirements of the future operational environment and
strategic guidelines.

Technology – 		
				

Utilisation of people’s skills and knowledge in order to reach the desired goals (tekhne +
logos).

Foreword
The importance of innovations and innovation management is recognised in companies,
research institutes, and in the whole of society. The European Commission has placed the
development of innovation processes and innovation policy in a central position in the Lisbon
strategy (launched in 2000), which is being aimed at turning the EU into the most competitive
and dynamic economy by 2010. According to the European Commission (2003):
”It takes creativity or innovation to enter and compete in an existing market, to change or
even to create a new market. To turn a business idea into success requires the ability to blend
creativity or innovation with sound management and to adapt a business to optimise its development during all phases of its life cycle.”
We also know that most innovations will not achieve commercial success, as a matter of fact,
most innovations fail. On the other hand, companies that do not innovate will, sooner or
later, face an economic crisis and die. This contradiction describes more or less the basic dilemma that started the INNORISK project, which is a 3 year (2006-2008) joint research project
between the Corporate Foresight Group (CoFi) of Åbo Akademi and VTT Technical Research
Centre of Finland within the LIITO technology programme of Tekes (project website http://
www.vtt.fi/innorisk).
This report focuses to the ongoing work and results achieved at VTT within the INNORISK
project. We will describe and propose practical methods for opportunity, risk and uncertainty
management when creating new businesses. The objective of these methods is to improve the
long-term abilities of companies to renew their business. The methods also aim to support
decision making at various stages of the innovation process and, in this way, improve the
success potential of an innovation. Methods and tools suggested in this working report will
be completed during the year 2008. By this working report we hope to raise open discussion
about the management and co-ordination of opportunities, risks and uncertainties in new
business creation.

VTT Technical Research Centre of Finland
In Tampere, January 2008
Jaakko Paasi
Pasi Valkokari
Pekka Maijala
Sirra Toivonen
Tuija Luoma
Riitta Molarius
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1 Introduction
In the INNORISK project, the essential focus is on the opportunity recognition and management of future uncertainties and risks in companies that
are giving rise to a new business. New business creation obviously involves
stepping towards an unknown future, and many kinds of uncertainties for
decision making are associated. Renewal of the business, however, is key
to the long term success of companies. Companies rarely die solely due to
the making occasional wrong movements. It is more likely, however, that
companies will not be successful in the future if they continue too long
with a strategy that only fits the needs of today.
The starting point for the creation of a new line of business – or an innovation – is the recognition of a new business opportunity. The opportunity
can be, for instance, a new product or service, a new material, a new market or a new method of production. The recognition of new business opportunities, in itself, is not easy and the situation becomes even more difficult
when it is a question of business renewal of a mature company. Radical
ideas, required for the business renewal, rarely fit with companies’ current
business strategies and may, therefore, be neglected or even rejected. Uncertainties related to new markets or new technology further increases the
difficulty in decision making, where one has to take into account also the
time-span in which markets operate in the short term, whereas technology
R&D could last for years. All these call for practical methods and tools
which help to improve the long-term abilities of companies to renew their
business. What is said above for the renewal of mature companies applies
equally as well for entrepreneurs creating a new business. Entrepreneurship starts from an opportunity of a new business and calls for tools and
methods in order to manage risks related to future uncertainties.
The objective of the INNORISK project is to develop tools and methods for
companies in order to support the decision making related to the taking
of existing technologies into new markets, the development of new technologies for existing markets, or the creation of new technologies in new
markets. The word ’new’ can here mean either new-to-the-company or
new-to-the-world. In short, the INNORISK tools are supporting companies
in stepping out of the box of current business.
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Figure 1. Focus of the INNORISK project, the management of new business
opportunities, risks and uncertainties.

This report is a progress report of the work done at VTT within the INNORISK project. The focus of the work has been in the development
of practical methods and tools for the management of opportunities,
risks and uncertainties in new business creation. In order to ensure the
functionality of the methods and tools, the work has been done in close
collaboration with companies (both SMEs and large corporations) and experts from Finland, the Netherlands and the USA. The methods and tools
under development will be completed during the final project year 2008
and reported thereafter.
As a part of the background to the INNORISK development work at VTT,
there is a large empirical study of innovation practices in companies carried out by VTT during years 2004-2007 (Kettunen et al., 2007). The study
revealed many development needs in the innovation management practices of companies. The aim of the INNORISK work at VTT is to answer
to the call by applying the generic methodology of risk management to
challenges related to new business development.
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2 Managing opportunities, risks and
uncertainties
The importance of innovations and innovation management as a source
for economic growth, competitiveness and wellbeing has been emphasised during last years. Subsequently, innovations and innovation management have been thoroughly studied all over the world. And several
different kinds of models have therefore been formed and developed for
describing the innovation processes in companies. The models of the
innovation processes are unquestionably important when companies
attempt to identify the factors and the interdependencies that influence
their innovation activities. Such models, and the discussions over them,
help the management of the companies understand their own innovation
process and, especially, identify targets to be improved in their own innovation activities.
The INNORISK project is also developing generic models for the innovation process. Figure 2 presents one version of an innovation process
model, with a special emphasis on the management of opportunities, risks
and uncertainties in the development of innovations new-to-the-company
or new-to-the-world. The tools being developed in the INNORISK project
belong to the different elements of the innovation process model of the
figure. The model is an evolution version of the original INNORISK framework model reported elsewhere (Paasi et al., 2007, Meristö et al., 2007).
In the model presented in Figure 2, the process starts from the recognition of a new business opportunity. Before the opportunity could be
evolved into an innovation, one needs a strong ability to make important
strategic decisions, a capability to conceptualise the opportunity and to
transform it into final product, and, importantly, to manage risks related
to commercialisation. In practice the elements contained within Figure 2
are more or less interlinked. A major challenge concerns the question of
timing – markets operate in the short term, while technology R&D could
take several years. It is a great challenge to manage the timing so that
market needs will be met at the moment of the innovation launch. The
methods and tools to be presented in this report cover perspectives from
these essential stages of the innovation process; with the exception of
new product development (NPD) stage for which there are already a wide
range of tools available.
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Figure 2. An INNORISK model for the innovation process.

This report is arranged as follows: Chapter 3 focuses on strategic
challenge management, in which involves ensuring the right strategy and portfolio management for the creation of completely new
or the renewal of a mature business. Key methods in the challenge
management consist of roadmapping techniques and a future-oriented SWOT analysis. The methods are supplementary and support
strategic decision making by linking together opportunities from
market, technology and resource aspects to the desired offering
of the company along with a time frame. In Chapter 4 we suggest
other methods and tools for supporting decision making when recognising and analysing opportunities for new business. Chapter 5
deals with the conceptualisation of the opportunity or innovation.
Methods to increase the potential of the successful commercialisation of the innovation are suggested in Chapter 6, and finally, the
exploitation of the INNORISK tools still under development work is
discussed in Chapter 7. All the methods and tools are directed towards the management opportunities and risks arising from future
uncertainty related to new business creation through innovations.
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3 Strategic co-ordination of the 		
innovation process
Strategic guidance or co-ordination is very important when companies
are creating new lines of business. The development of new business ideas is very challenging – radical ideas rarely fit with the current business
strategies of companies. New ideas are often assessed through existing
strategies. In the INNORISK project, we proceed to the strategic viewpoint
by applying two supplementary approaches: portfolio management and
SWOT analysis. The portfolio management approach includes phases
of offering planning, and the management of the R&D project portfolio
which supports the plan. The SWOT approach includes guidance for making a future-oriented analysis of the strengths, weaknesses, opportunities
and threats of the company.

3.1 Strategic co-ordination by portfolio management
Portfolio management is about project prioritisation and resource allocation to achieve new product objectives for the company. It is a dynamic
decision process wherein the list of active new products (offerings) and
R&D projects (utilisation of capital and human resources) is constantly
revised. Portfolio management asks questions like: Which new product
projects, from the many opportunities the company faces, will it fund?
And which ones will receive top priority in order to utilise company resources in the best way to operationalise the company’s strategy? Portfolio management is also about finding and maintaining the right balance
between short-term offerings and projects supporting current lines of
business, and long-term offerings and projects that create new business.
The target of the strategic co-ordination by portfolio management is simply: Do the right projects!
There are various kinds of software programs already available in the
market to support portfolio management. They can be stand-alone programs or be a part of massive enterprise resource planning (ERP) systems
of companies. The great challenge of portfolio management in practice,
in particular when it is done by an ERP system, is that it easily becomes
very ”heavy”, and once it is so burdened it is typically no longer effectively used in daily decision making. Therefore, in the INNORISK project
we seek ways to implement strategic co-ordination by portfolio management in a light, practical way.
The research and development work in the INNORISK project in the field
of strategic co-ordination by portfolio management has been focused on
bringing the strategic viewpoint to the development of a product offering
for future markets. The work is related to a real example case in progress.
The motto of the development work has been to ensure that the company will be able to choose the ”right development projects” in order to
be successful in the future. Defined activities and their interrelationships
belonging to offering planning and portfolio management are presented
in Figure 3.
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Figure 3. Offering planning and portfolio management activities (adapted from Patterson,
2005)

In the example case, the current product development of the company is
strongly guided by the requirements of individual customers. Therefore,
new products that are launched into markets are likely to be applicable
only for a very limited amount of customers. This raises the risk that the
investments made into the new product development do not give optimal
growth opportunities for the business. Individual customer-driven new
product development has also meant that personnel resources are spread
too thinly between several ongoing projects. This results in an increased
risk for the elongation of the lead-times of these projects, and accordingly, increased risk for economic losses. Based on the present situation,
it was decided to develop offering planning and portfolio management
processes in the company so that they could minimise the economic risk
related to new product development investments and to enhance the
resource management in these operations.
The offering planning process starts with the definition of the current
product offering in one (or more) business line. The definition of the
starting point is a common factor for all development projects. It helps in
unifying the viewpoints between the company’s representatives involved
in the process. The next task involves the recognition of future targets,
and is done by the members of the business leadership team. Thereafter,
steps and actions for filling the gap between the state-of-the-art and
future vision are defined.
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What is actually done is a roadmap for the offering of the company in
the future. Roadmapping is an established and widely used technique to
visualise innovation efforts and to support offering planning and strategic decision making for the future (see e.g. Phaal et al., 2004).While
the roadmapping itself is an established technique, there are a variety of
different kinds of roadmap forms. One of them, a Backpocket Roadmap
(Ahlqvist, 2007) developed at VTT for small-scale analyses, is used in
this INNORISK case. The process of the Offering planning and the Backpocket roadmap starts by defining the state-of-the-art of the markets, the
existing technology or know-how, and the existing offering (products or
solutions) through which the market needs and technology requirements
are met. The drivers and bottlenecks of the ongoing business are also
defined. The time perspective for the roadmapping work is then defined,
which can vary from five to, for example, ten years. The roadmapping
work then formulates the visions and goals, as well as the drivers and
the bottlenecks, for a fixed number of years. Finally, intermediate step(s)
required in order to meet the vision/goals are defined. The advantage of
the Backpocket Roadmap tool is that it guides the focus to solutions for
customers and end-users in a practical way. The structure of the Backpocket roadmap is presented in Figure 4.

Drivers and
bottlenecks

Markets
VISIO
VISIO
Products and
solutions for
users

Technologies

Present

Intermediate

Vision

Figure 4. Structure of the Backpocket Roadmap. (Ahlqvist, 2007)
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Quite often the roadmapping focuses, in general, only on the technology
and what would be possible from the technological point of view in the
future, without paying much attention to the present and new potential
customers and their current and anticipated future needs, as well as to
the development of drivers (for example, changes in legislation) and bottlenecks (for example, changes in the availability of raw materials) and
how they will influence to the business. Such technology roadmaps are
useful but their value in supporting new business creation is limited due
to the lack of business viewpoint. The process of making a Backpocketstyle roadmap forces one to think about all the important aspects of the
new business creation. The main value of the roadmap is not actually the
final roadmap matrix, but rather lies more in the process and how it was
concluded. Therefore, the involvement of management in the process is a
necessity. An example of a final Backpocket roadmap matrix, related to
the planning of future product offering, is given in Figure 5. The content
in the matrix has been simplified in order to better visualise the use of
the tool.

State of the art

Intermediate point

VISION

Technologies

Solutions based on cable-chain
technology

Products and
solutions for
users/
customers

Automated solutions, increased
productivity

Automated solutions, increased
productivity

Markets

Big manufacturers (Europe)

Big manufacturers, some customers Manufacturing value networks
from the manufacturer network
(Global)
(mainly Europe)

Drivers

High cost of labour in Europe

High cost of labour in Europe, and
lack of trained labour

Bottlenecs /
Further
Information
required

Sales and dealer network under
development

Sales and dealer network under
development, thinking globally
acting locally
Economic risks

Economic risks

2D-computer vision
Softwarw based safety solutions

Solutions based mobile technology,
incl. wireless data transfer
New safety solutions (e.g. sense of
touch)
Automated solutions, increased
productivity. Flexibility of the
solutions

High cost of labour in Europe, and
lack of trained labour

Figure 5. An example of Backpocket Roadmap matrix.

By applying the steps given above for the offering planning, a company
will be able to create a strategic plan for new products (including services) and technologies that respond to the company strategy. The offering
plan will be used as a guiding input for ”Opportunity recognition and
analysis” (Chapter 4), because it sets a desired framework for the future
product and technology investments. The results of the opportunity planning include:
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• Roadmaps of future products and services,
• Roadmaps for future technology targets,
• Recognised business opportunities, i.e. proposals of new
products or technology objectives for the current project portfolio.
The development of portfolio management processes needs to be done
alongside the offering planning process, and includes methods and tools
for portfolio assessment, resource management and portfolio review as
well as criteria for decision making covering all critical decision making
points of the entire innovation process (see Chapters 4-6 for more details).
The development of portfolio management covers four goals (Cooper et
al., 2001, 2002):
1. Value maximisation of the portfolio for certain resource expenditure. To fulfil this goal, an appropriate financial tool is developed, which
includes risks and probability factors.
2. Ensuring the right mix of projects. To enable a company to be more
certain that the set of development projects are balanced between chosen
key parameters (e.g. risk vs. reward, cost vs. timing, strategic vs. benefit,
etc.) various tools are to be developed.
3. Attaining a strategically aligned project portfolio. Considered here is
whether the company’s development projects or investments in them are
consistent with the current business strategy.
4. Reaching the right number of development projects for the available resources of the company. Tools to match up this aim cover aspects
of resource constraints, including the identification of requirements for
competence development.
Opportunity and technology scanning activities are supporting activities for offering planning and portfolio management processes (Figure
3). These supporting activities are taken into consideration when the
(technology or market related) information used in the decision making
of the offering planning and portfolio management include a lot of uncertainties. Opportunity and technology scanning could bring additional
elements into consideration, helping the company to be prepared for different futures.

3.2 Excellent SWOT
By means of a SWOT, the enterprises can assure that their strategy is
suitable for conforming to future visions. Since the impacts of a SWOT
analysis can be large for the enterprise, it is important to pay attention to
the quality of the process. Within the scope of INNORISK, we talk about
”Excellent SWOT” – meaning the future-oriented SWOT analysis.
In this chapter, the SWOT process is divided into three parts: 1) Definition
of the Objective, 2) Determination of the SWOT elements, and 3) Formulation of the Strategy.

13

3.2.1

Definition of the Objective

The first big issue is the definition of the objective. All participants in
the SWOT analysis process must understand and approve the objective,
because all the decisions are intelligible only in relation to this objective.
One possibility to clarify the definition is to use the method known as
SCAN (Strategic Creative Analysis). The initial step requires one lists all
the objectives, for example:
• To be the number three in the Nordic Countries
• To increase sales by 10 % in Sweden
• To introduce new technologies
• To found a sales ofﬁce in Northern Finland
• To enhance innovation procedure
• To start sales in Norway
• To found a sales ofﬁce in Sweden
• To produce new products into markets
• To ﬁnd new abilities
• To increase innovation reward
Subsequently, one needs to rank the objectives. At first, you must identify
the top objective, and it will become the goal for the others. It is known
as the Top Rank Objective (TRO). A chart is then drawn, with the TRO in
the uppermost part.
All the items listed above will then be organised into a hierarchy of
means and ends, and they are ranked as follows: Top Rank Objective,
Second Rank Objective, Third Rank Objective, etc. From any rank, the
objective in a lower rank answers to the question ”How?” and the objective in a higher rank answers to the question ”Why?” Only the Top Rank
Objective is not associated to a ”Why?” question (Figure 6).
If all the objectives can’t be arranged into such a structure, you may have
conflicting objectives, and may need to develop two analyses and subsequently select between them.

Visio 2020: To be the Number Three in Nordic Countries
Why?
Why?

How?

Why?

To produce
new products
into
markets

To sale
+ 10 % more
In Sweden

Why?

How?

How?

Why?

How?
Why?

How?

Why?

To found a sale
office in
Northern Finland

How?

To start sale
in Norway

Why?

To enhance
Innovation
procedure

To found a sale
office in Sweden

Why?

To increase
Innovation
reward

To introduce
new
technologies

© Leon Winer

Figure 6. Visio 2020. (Winer, 2005)

14

How?
To find
company
In Norway

How?

To find new
abilities

How?

3.2.2

Determination of the SWOT elements

Once the objective has been identified, the parts of SWOTs can be identified and listed. The items we are looking for are either internal or external factors. The internal factors are known as strengths or weaknesses
depending upon their impact on the organisation’s positions. They may
include product, pricing, promotion, placement and distribution factors.
The external factors, may include matters such as technological change,
legislation, socio-cultural changes and so on, as well as changes in the
marketplace or competitive position. In identifying SWOTs, you must
always consider the selected objective, because the particular factor is
relevant only with reference to a specific objective.
SWOT analyses should include only elements and factors which have a
significant effect on a competitive situation of the enterprise. Strength
and weaknesses can not be issues which are common to every competitor.
”Strength” is a strength only if it makes a huge difference between you
and your competitor. Correct identification of SWOTs is essential as these
are required for the subsequent step (Figure7).

Definitions of SWOTs
Helpful
to achieving the
objective

Harmful
to achieving the
objective

Internal
(attributes of the
Organization)

Strengths

Weaknesses

External
(attributes of the
environment)

Opportunities

Threats
© Leon Winer

Figure 7. SWOT. (Winer, 2006)

3.2.3

Formulation of the Strategy

If the objective seems attainable, and you have determined the SWOT elements, the strategy can then be developed. In this stage one must repeatedly ask the following:
1. How can we Use each Strength?
2. How can we Stop each Weakness?
3. How can we Exploit each Opportunity?
4. How can we Defend against each Threat?
All internal factors are generally within the control of organisation –
such as operations, finance, marketing, etc. Similarly, the external factors
are typically out of the organisation’s control – such as political and
economic factors, technology, competition, etc. The four combinations are
then categorised according to the terms maxi-maxi (strengths/opportunities), maxi-mini (strengths/threats), mini-maxi (weaknesses/opportunities), and mini-mini (weaknesses/threats). Figure 8 describes the combinations as follows:
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1.Maxi-maxi (S/O). This combination shows the organisation’s strengths
and opportunities. In essence, an organisation should strive to maximise
its strengths to capitalise on new opportunities.
2.Maxi-mini (S/T). This combination shows the organisation’s strengths in
consideration of threats, e.g. from competitors. In essence, an organisation should strive to use its strengths to parry or minimise threats.
3.Mini-maxi (W/O). This combination shows the organisation’s weaknesses in tandem with opportunities. It is an exertion to conquer the organisation’s weaknesses by making the most of any new opportunities.
4.Mini-mini (W/T). This combination shows the organisation’s weaknesses
by comparison with the current external threats. This is most definitely
defensive strategy, to minimise an organisation’s internal weaknesses and
avoid external threats.

Strengths

Weaknesses

Opportunieties SO strategi: Maxi – Maxi
The combination shows the
organisation’s strengths and
opportunities. An organisation
should strive to maximise its
strengths to capitalise on new
opportunities

WO strategi: Mini – Maxi
The combination shows the
organisation’s weaknesses in
relation with opportunities. The goal
is to conquer the organisation’s
weaknesses by any of new
opportunities

Threats

WT strategi : Mini – Mini
The combination shows the
organisation’s weaknesses in
relation with the current external
threats. This is the most defensive
strategy, how to minimise an
organisation’s internal weaknesses
and avoid external threats.

ST strategi: Maxi – Mini
The combination shows the
organisation’s strengths in
consideration of threats, e.g. from
competitors. An organisation should
strive to use its strengths to
eliminate or minimise threats.

Figure 8. TOWS matrix according to Weinrich (1982).
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4 Opportunity recognition and analysis
Development of new lines of business starts from the recognition of an
opportunity. An opportunity can be associated with a new product or
service, a new product platform, a new material, a new method of production, a new market, etc. The process starts from an idea about a new
business opportunity, but not every good idea is a good business opportunity. Ideas of new opportunities must be tested against market needs and
structure. In the case of radical breakthrough innovations, this may not
be straightforward. One major challenge is associated with the time span:
markets operate in the short term, whereas technology R&D could last for
years. Another challenge for the opportunity analysis arises if the ideas of
concepts based on the opportunity are not yet clear. This is the case, for
example, when the opportunity is a new material or production method
which forms a platform for making new products (for markets which may
not yet even exist).
Opportunity recognition defines the market or technology arena the
company may want to participate in. A company may have a formal opportunity recognition process or it may be informal, including ad hoc sessions or individual insights. Opportunity recognition can also be the start
of entrepreneurship. Methods commonly used in opportunity recognition
include market need analysis, market research, technology trend analysis,
roadmapping, and scenario generating techniques. Opportunities often
arise from changes (crisis) in the economic, social and political environment, technology, or in legislation and regulation.
In the case of radical innovation development, the major challenges of
companies in the opportunity recognition are to sufficiently broaden
the viewpoint of the current lines of business (i.e. current way of thinking). Often this means consideration of the longer term time frame with
sufficiently alternative possible futures, and confronting the prevailing
mind-set.
Potential Problem/Opportunity Analysis (PPA/POA) is an example of a
brainstorming method that can be used to explode the prevailing mindset in the opportunity recognition and analysis (Kepner and Tregoe, 1981,
Reunanen, 1993). It is a quite commonly used expertise group method
to identify potential safety hazards in the process industry, but it can
also be used to obtain a general view of attractive opportunities from the
mass of potential business and technology opportunities and to create
ideas behind the perspective of current strategy. The phases of POA, when
applied to opportunity recognition and analysis, are given in Table 1. At
the core of the POA are silent brainstorming sessions of an expert group
having sufficiently diverse expertise. The brainstorming can be enhanced
by using stimulating keywords. One advantage of POA is that it is based
on the belief that one can obtain a glimpse of the future, to see what it
may hold, and then return to the present to take the action when it can
do the most good. The wide perspective applied to analysed opportunities
restricts the profoundness of the analysis results. Therefore, further evaluation of the analysed opportunities is required.
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Table 1. Steps and phases of Potential Problem/Opportunity Analysis (PPA/POA) when applied to the fuzzy frontend stage of innovation process.

A. Identification of opportunities
Phase 1
Phase 2

Ideas of opportunities are sought by silent brainstorming
Ideas are sought by silent brainstorming
Keywords are applied to stimulate the search for ideas
Special attentation is paid to major opportunities

B. Evaluation of opportunities identified
Phase 1
Phase 2

Identification of true opportunities and selection of them for evaluation
Identification of the contributors for the selected opportunities
Ranking of key contributors and opportunities

C. Idea generation and enrichment based on the results of Step B.
Phase 1
Phase 2
Phase 3

Ideas of are sought by silent brainstorming
Ideas are enriched by silent brainstorming
Keywords are appli ed to stimulate the idea enrichment
Most promising ideas are selected for further evaluation

Opportunity analysis translates the opportunity recognition into specific
business and technology opportunities. It has a strong
link to strategy and strategy work by translating strategic goals into
conceptualisation and vice versa. The methods used in the opportunity
recognition apply also in the opportunity analysis, but the effort would
be considerably expanded. The opportunity analysis includes also making early technology and market assessments. The level of detail in these
assessments is directly related to the uncertainty of conclusions of the
opportunity analysis. When the estimated time of commercialisation is
long, it is useful to include alternative scenarios of the future into the
considerations. It is often also wise not to complete the opportunity
analysis in one attempt, but rather to do it iteratively together with the
concept definition.
A major challenge associated with the decision making in the opportunity
analysis is related to the management of the large amount of uncertain
information produced when the company is identifying and analysing
opportunities. The time span tension between the short term market operations and the longer term technology R&D raises additional challenges
for the decision making. In order to manage these challenges, a new tool
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has been developed, Opportunity Balance Matrix (OBM) – specifically for
the management of uncertainty at the opportunity analysis, Table 2 (Paasi
et al., 2007). The matrix includes potentially important market need and
foresight factors. The factors and necessary depth of an analysis will vary
from business to business, depending especially on whether it is an SME
or a large corporation with global operations. The standpoint on the different factors of OBM is focused to the new opportunity under consideration (including both business and technological aspects). The uncertainty
of foresight and market need information is managed by generating three
(or more) possible futures: optimistic, pessimistic and likely. The longer
the time span being studied, the more important the preparation of the
alternative futures. Finally, opportunities and risks related to specific
factors in each possible future are ranked. When an OBM study is done
for a generic opportunity, such as a new material, factors in the matrix
should be general. On the other hand, when the study is done with a
specific product or concept in mind, the factors could contain quite specific, concept-related attributes. In the latter case, the OBM study can be
completed iteratively with the concept definition, because the OBM would
provide valuable input for the conceptualisation work, and vice versa.
Roadmapping is another powerful tool for linking market needs and drivers with available, feasible and possible technologies into specific and
desired business opportunities. Roadmapping was already discussed in
Section 3.1, so it will here suffice to note that it is a powerful method for
supporting the decision making during the opportunity analysis.
Roadmapping and OBM are not alternative methods – in fact they could
be used complementarily. While the strength of OBM is in the combination and analysis of large amounts of uncertain information, the final
decision making may need further support. The strength of roadmapping
techniques is in transforming key input data into actions with a built-in
time perspective, but the key input data must be defined elsewhere. Again,
the OBM method may serve that purpose. The main benefit of using both
OBM and roadmapping techniques arises due to the insight gained during
the process. The matrixes and maps are not only useful in communicating
the results, but in supporting the decision making, the primary purpose is
associated with the overall learning process. Therefore, decision makers
should be involved in the OBM and roadmap making sessions.
The interactive link between the opportunity analysis and strategy works
of a company becomes concrete in the roadmapping process. Future visions hail from the strategy, but roadmapping would also enhance the
strategy work by challenging the current strategy through reasoning opportunities for new business.
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Table 2. Example of an Opportunity Balance Matrix (OBM) used for the opportunity analysis. The number of sub-factors under each
main category typically varies from 3 to 10. Opportunities and risks related to each sub-factor are ranked from 1-5 (1 = low opportunity/risk … 5 = high opportunity/risk) for three possible futures.

OPPORTUNITY
(1-5)

FUTURE
FACTOR

Optimistic

Technological environment
Manufacturing technology

Information technology

etc.
Special technology assessments
Maturity
Substitute technologies
etc.
Market environment
General market trend
Market segment 1
etc.
Market needs
Future potential 1
Future potential 2
etc.
Competition environment
Competitors
Potential entrants
etc.
Interest groups
Owners
Financiers
etc.
Political environment
Legislation
Financial support
etc.
Social environment
Health and safety
Security
etc.
Ecological environment
Global warming
Waste
etc.
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Pessimistic

Likely

Weighting

Optimistic
future

Pessimistic
future

RISK
(1-5)
Likely
future

Optimistic
future

Pessimistic
future

Likely
future

5
5

1
3

4
5

2
2

5
5

3
2

5
5

2
1

4
4

1
1

4
5

3
2

5

Conceptualisation

Conceptualisation is an expression used for describing the fuzzy frontend of the innovation process. Actually, opportunity recognition and
analysis, together with foresight studies performed during the opportunity
analysis, all belong to conceptualisation stage of the innovation process.
Those aspects were discussed earlier in order to emphasise their importance. The development of new lines of business starts from the recognition
of an opportunity. What follows is more or less fuzzy, and therefore the
front-end of the innovation process is often known as the fuzzy frontend. On the other hand, the front-end is not uncontrollable.
Managing (or co-ordinating) the front-end is key for successful innovation. Many important factors affecting the success potential of a radical
innovation creating new business are already fixed before the innovation
project enters the new product development stage. In order to manage
the front-end, it must be modelled. This means that phases, elements, and
decision points should be identified, inputs and outputs to and from each
phase should be defined, and information used at decision points should
be identified, etc. A practical proactive risk management procedure for
the uncertainty management in the front-end should guide the creativity
in the front-end by using a handful of simple rules and tools which allow
simultaneous and systematic analysis of the opportunities and threats.
At the same time, it should enhance the conceptualisation process and
minimise the risk of submitting false projects (i.e. projects for products
or services that are not likely to obtain commercial success) into the new
product development and commercialisation stages.
The New Concept Development (NCD) presented in Figure 9 provides a
good and generic starting point for the management of conceptualisation
/ fuzzy front-end stage. The NCD consists of five elements: 1) opportunity
recognition, 2) opportunity analysis, 3) idea generation and enrichment, 4)
idea selection, and 5) concept definition (Koen et al., 2002). Foresight and
market studies supply input into the NCD engine. R&D is an interactive link
to research which may cover a large network of players. The NCD engine
starts with an idea for a new business opportunity, but it thereafter does not
have to proceed in the given order. The idea remains in the engine until the
concept is ready – both in technological and business aspects. A concept
is in our work understood to be a well-defined form: including its primary
features and customer benefits, an understanding of the technology needed,
and the defined business idea (case) about how the company will profit by
the foreseen product defined by the concept. The definition is somewhat
broader than what is traditionally understood as a ”concept”, because both
technological and business aspects are included. Sometimes it may be necessary to rotate through several cycles, and even revisit the foresight and
market information or Networks and R&D, before the concept is ready for
the gate decision preceding the New Product Development (NPD), or some
other action (e.g. kill, recycle, hold, sell).
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Networks,
R&D

Idea generation
and enrichment
Opportunity
analysis

Opportunity
identification

Foresight
Market needs

Idea
selection

Concept
definition

Product
development

Figure 9. New Concept Development (NCD) model (engine) with its five core elements. The
figure is a simplified re-drawing of the original NCD engine of Koen et al. (2002) with an
emphasis on uncertainty management aspects in an open innovation environment. The
elements inside the engine can proceed in any order making the stage fuzzy. The engine
could rotate several rounds before the concept is ready for the gate decision preceding the
new product development or other management action.

The NCD model was originally introduced by Koen et al. in the PDMA
Toolbook 1 for New Product Development (2002). We have extended the
original NCD model and strengthened the open innovation philosophy in
the model. Open innovation means different ways of leveraging external
sources of technology and innovation to drive internal growth and the
spin-off and outsourcing of unused intellectual property (Chesbrough,
2003). The open innovation is included in the model so that user-centred
innovation as well as basic and applied research done in companies, universities and research institutes are interactively linked to the NCD stage:
on the one hand it provides input for different process elements as well as
direct participation in the elements and, on the other, the NCD elements
define the possible research and networking need.
We have applied tools and procedures for the management of uncertainty in the conceptualisation stage into the elements of NCD in order
to gain a proactive uncertainty management model (Paasi et al., 2007).
An overview of the developed model is presented in association with
the NCD engine in Figure 10. Critical decision points are indicated by an
asterisk. Such decision points were identified at the opportunity analysis, the idea selection, the networking, and at the gate preceding the new
product development. Typically, most of the decision making occurs only
at the gate preceding new product development. In our model, part of
the crucial decision making has been brought forward into earlier phases
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of the front-end stage. The driving idea of our uncertainty management model has been to develop tools, procedures and criteria for the
uncertainty management at these important decision points and, by
this way, increase the possibility of successful product launch in the
future. Early decision making also supports the effective use of resources
throughout the innovation process. The elements of the NCD model, and
how the uncertainty management can be conducted at these various elements, are described in more detail in the following.
Network
management tables

Strategy

(see Fig. 11 for examples)

Innovation
culture

*
Potential
Problem/Opportunity
Analysis (see Table 1)

*

Opportunity
analysis

Opportunity
identification

Opportunity
Balance Matrix

(see Table 2 for an example)

scenario planning,
roadmapping

Idea selection
criteria and scorecard

Idea generation
and enrichment

(see Table 3 for an example)

scenario planning,
roadmapping

*

Idea
selection

Concept
definition

*
Gate decision
criteria and scorecard

Figure 10. Overview of key elements, tools and procedures in the uncertainty management
model for the front-end stage of radical innovation development aiming at new business
creation. Critical decision points are indicated by an asterisk. Part of the crucial decision
making has been advanced in the model from the gate at the end of the front-end stage
to earlier phases of the front-end and, by this way, the management of uncertainty has
been improved and the future success potential of innovation has been increased.

The developed model is generic. The necessary depth of analysis using
the model depends on the field and nature of the business, the company’s
size, and the company’s role in its value network, etc. Therefore, some
customisation is usually necessary when applying the uncertainty management model in practice.
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5.1

Idea generation and enrichment

Idea generation and enrichment is the most creative part of the conceptualisation stage. It is an evolutionary process. An idea may go through
many iterations and changes while interacting with other elements of
the NCD model. Idea generation is seldom the weakest link in companies’
innovation process, as most ideas typically support current lines of business. However, special actions may be needed to promote idea generation
for innovations new-to-the-company or new-to-the-world. Development,
selection and documentation of ideas should be a continuous process, and
the entire organisation should be involved in the ideation and innovation
work. To enable this, the company culture must promote open ideation
work. Backwardness in the innovation culture may prevent the creation
of ideas for radical innovation. It is one of the major tasks of the top
management to create a culture within the organisation which promotes
initiatives, creativity and innovation (Kriegesmann et al., 2005).
Experience has shown that the number of generated ideas often correlates with the number of resulting innovations: typically more than 100
ideas are needed in order to find one with a real business potential for
the company. Ideas should also come from different viewpoints, and the
combination and enrichment of ideas is usually a necessity before they
are ready for further development. A useful practice is to have customers
and other players from the company’s value network actively involved in
the idea generation and enrichment in order to bring new insights into
the discussion (user-centred innovation) (von Hippel, 2005).
The role of uncertainty management in the idea generation and enrichment is to guide the creativity in the desired direction. And opportunity
recognition and analysis provide good guidance. Step C of the PPA (Table
1) belongs to the idea generation and enrichment phase, based on the
selected opportunity. A useful practice is to identify drivers related to
opportunities and to use that information as input for the idea generation
and enrichment. And OBMs can serve that purpose well.
TRIZ, which is the romanised Russian acronym for ”Theory of inventive problem solving”, is another commonly used method to support and
guide the creativity in the idea generation and enrichment, especially in
the field of technology. TRIZ is an algorithmic approach to the invention
of new systems and the refinement of old systems. The method is based
on the observation of its developer, Genrich Altshuller, that inventing is
the removal of a technical contradiction with the help of certain principles (Altshuller, 1973). In the first phase of the TRIZ problem solving
method, the problem, to which solutions are sought, is specified. In the
INNORISK framework, the problem is an opportunity to which one seeks
concepts. Then the specific problem is generalised, that is, features common to other problems are identified, and general solutions to the problems are sought with the help of general inventive principles, a matrix
of contradictions, and standard solutions. Finally the general solution is
transformed to the specific solution of the initial problem. By resolving
of initial contradictions, the method guides the thinking of the problem
solver from the technical problems towards innovative new solutions.
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5.2

Idea selection

Once ideas of concepts have been generated, the challenge is in selecting
the right ideas from the mass. The management of uncertainty related to
the idea selection is transparent to all at the organisation, when there are
defined selection criteria in the decision-making process. A transparent
selection criteria and process are important because most businesses tend
naturally to reject disruptive innovation ideas which do not provide value
to the company’s current customers, but address potential new customers.
At idea selection, it is important to understand that, in the case of a
potential radical or breakthrough innovation, uncertainties are high and
many aspects of potential innovation may be open – it is just a question
of an idea, not a defined concept. It is neither possible nor relevant to go
into such details as it will be done at the gate decision point preceding
the new product development stage. Selection decisions are done using
incomplete and uncertain information, and that should be taken into account when making tools which help the selection of ideas.
An example of simple scorecard that we have developed for idea selection is given in Table 3. The scorecard is two-phased. Phase 1 is based on
qualitative analysis (due to the lack of reliable quantitative figures) about
product advantage, market attractiveness and financial reward vs. risks.
The minimum hurdles must be passed in all three aspects for an idea to
proceed to the next phase. In Phase 2, the idea is qualitatively assessed
for strategic alignment, fit to competence, human resource and technical
feasibility points of view. There are no minimum hurdles for these aspects, but a weak rating in several aspects would lead to the rejection of
any idea. The main intention in Phase 2 is to give guidance and suggest
risk management actions in order to reduce the uncertainty factors for a
promising idea of innovation. Such actions may include addressing the
technical gap, suggestions for network build-up, input to strategy work,
etc.
The scorecard shown in Table 3 is an example. Some customising may be
required when it is applied to a specific company or business. For example, technical feasibility may deserve more attention if there are high
uncertainties related to technical questions.
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Table 3. Example of a simple scorecard used for the selection of ideas for radical technological innovations.

Phase 1
Rating scale
1

Criteria

5

10

Minimum
Rating
hurdles

Product advantage

Marginal customer
benefit

Moderate customer
benefit

Unique customer
benefit

Yes

Market attractiveness

Extensive market
development required

Clear relationship
between product and
need

Product immediately
responsive to large
customer need

Yes

High opportunity but alsoHigh opportunity and
high risks
low risks

Yes

Financial reward vs. risk Limited opportunity

Phase 2
Rating scale
1

Criteria

5

10

Strategic alignment

Only weak fit with
current strategy

Good fit with key
elements of strategy

Fit to competence

Weak fit with existing
competence

Perfect fit to
Missing competence
available by networking competence

Human resources

Only reduced resources Missing resources
Well available
available
available by networking

Technical feasibility

Big gap

5.3

Following actions

Strong fit with several
elements of strategy

Some gap or questions, Enabling technology
but attainable
available

Concept definition

Concept definition is the final element of the NCD model. In the case of
radical technological innovation development, both the technical and
business aspects of the concept seldom become ready at once, and the
work typically requires revisiting other elements of the NCD engine. The
philosophy of the proposed model for the uncertainty management is to
consider and proactively minimise uncertainty factors as soon as they
appear in the NCD engine and, therefore, many uncertainty factors are
minimised already before the concept definition work. Some uncertainty
management actions still remain for the concept definition element. The
different time spans between market operations and technology R&D
results in additional uncertainty over the entire conceptualisation work.
Risks due to the time factors could be managed at concept definition by
pursuing alternate approaches and concepts for possible futures defined
at the opportunity identification and analysis. And alternative concepts
may increase the possibility for future success. Lead-user involvement in
the concept definition work (whenever possible) has been found to give
good end results. Finally, the concept evaluation criteria used at the gate
preceding the NPD stage can effectively guide the concept definition
work. Experience has shown that transparent and properly chosen gate
decision criteria guides the concept definition work in the correct direction, which increases the possibility of successful product launch in the
future.
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5.4

Network

Innovation processes of companies are becoming increasingly open so
that partners of value network (existing or potential) now have an active
role in different elements of the fuzzy front-end, new product development and commercialisation stages. In the front-end stage, lead usercentred innovation has in many cases resulted in a greater commercial
attractiveness of the innovation than from the classical way, where the
lead users only gave input to the conceptualisation work but did not take
part in the actual work. Furthermore, universities, research institutes,
R&D companies, start-ups, etc. can supplement in-house R&D in many
aspects by bringing input to the conceptualisation, actively taking part in
different elements of the conceptualisation work, and carrying out R&D
work defined by the conceptualisation.
The open innovation philosophy and networking bring additional challenges to the uncertainty management related to radical technological
innovation development. By networking (open innovation) it is possible
to share and lower the risk of false innovations and resource usage. On
the other hand, networking increases complexity and organisations face
the risk of being engulfed in the complexity of relationships, ideas, and
projects that need to be managed. It is extremely important to have the
right key people in the network, with inspired leadership and aligned incentives. Perhaps the most challenging and difficult issues relate to intellectual property (IP), particularly in the case of radical innovations aimed
at new markets (which do not yet exist): How to define the IP strategy in
the network? What is the value of the IP? How to share the IP between
different players in the network? etc.
An example of tables that can be used for managing uncertainties and
risks related to networking at the front-end stage of radical technological
innovation development are given in Figure 10 (Paasi et al., 2007). There
could be a separate table for each critical issue, such as technology, competence, resources, people, IPR, etc. The idea behind using the tables is to
determine the critical subjects in the network, which may need specific
risk management actions. They may also serve for the selection of partners for a specific conceptualisation and innovation work.

27

5

Manufacturer 2

Lead-user 1

Lead-user 2

4

Manufacturer 1

3

Raw material supllier 2

Raw material supplier 1

1

University 2

Conductive ink
Customer packaging solutions
Machine vision
etc.

University 1

COMPETENCE

In-house R&D

Network partner

3

2

4

4

5

5

5

4
5

2
2

Lead-user 2

3
3

Lead-user 1

4
4

Manufacturer 2

3

Manufacturer 1

1

Raw material supllier 2

1

Raw material supplier 1

University 2

Human resources
Financial resources
Equipment
etc.

University 1

RESOURCES

In-house R&D

Level of competence
Network partner

5
4

3
4

Level of resources
Figure 11. Examples of tables used for the management of uncertainties related to networking. There
can be separate tables for each critical issue under consideration, such as technology, competence,
resources, people, IPR, etc. Factors are ranked from 1 to 5 for each potential network partner, and
remarks related to specific benefits and risks can be included.
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5.5

Gate decision to NPD

The management of uncertainty plays an important role when making a
decision on what to do with the defined concept: shall we let it proceed
to the NPD stage, hold it, send it back to the NCD for enrichment, try to
sell it, or simply kill it off? In the case of incremental innovations, economic figures play an important role in the decision making. Uncertainties
related to the figures could be small when the innovation is aimed at
existing, known markets. In the case of radical innovations, however, the
economic figures typically contain high uncertainties, because the target
markets may not yet exist. Therefore, the criteria for radical innovations
must be different, and more qualitative than for incremental innovations.
The criteria should cover similar aspects than for idea selection – product advantage, market attractiveness, financial reward vs. risk, strategic
alignment, fit to competence, human resources, technical feasibility – but
now in significantly greater detail. There could even be minimum hurdles
that need to be passed at all seven aspects.
A good experience has been to implement the criteria into a scorecard
and have multi-criteria decision making in order to minimise the risk of
poor decisions (naturally the criteria and their scoring as well as weighting should be properly done). Good examples of gate decision lists and
scorecards that have been successfully used in industry for the evaluation
of concepts of radical technological innovations can be found in literature (see e.g. Cooper et al., 2001, Dunham, 2002, Koen et al., 2002).
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6 Co-ordination of commercialisation
Successful commercialisation of an innovation can be very challenging,
particularly if the innovation involves a new technology and it can be
considered as radical – containing an entirely new set of performance
features (Leifer et al., 2000). The following questions often arise: Is it
possible to control the commercialisation already in the front-end of innovation process so that success is ensured, and, if yes, how it should be
done?
Commercialisation is often understood to be the final stage of innovation process: 1) fuzzy front-end, 2) new product development process,
and 3) commercialisation. Commercialisation-related data is typically
only brought to the fore in the later phases of a new product development process, by which time most of the important factors affecting the
success of the potential innovation are already fixed. This is often due to
the fact that the commercialisation data of a new innovation is of a very
uncertain and variable nature, and especially the revenue expectations
are unpredictable in the chaotic fuzzy front-end where the performance
features, etc. affecting the attractiveness of the innovation are fixed. The
commercialisation aspect should, therefore, be considered more strongly
already at the fuzzy front-end stage of innovation development. The high
level of uncertainty related to commercialisation information should be
managed by scenario generating techniques and risk management methods (Meristö et al., 2006; Paasi et al., 2007).
The INNORISK focus on the commercialisation success in the development of innovations is the management of the uncertainty of commercialisation-related information through the innovation process. We have
developed practical risk management tools and procedures for the commercialisation management of innovations at small and medium-sized
enterprises (SMEs), with special emphasis being on the innovations where
one aims to deliver a product, process or service with unprecedented
performance features.
Figure 12 presents framework of the commercialisation co-ordination
process used as the basis of commercialisation success and uncertainty
management (Luoma and Paasi, 2007). The entire commercialisation
process is modelled as a funnel with many layers, instead of only being
the final stage in the classical 1-dimensional new product development
process. In the chosen framework, market information is input already
at the very beginning of the innovation process, whereby the search for
new business and product opportunities is enhanced by means of future
research and foresight studies. By applying this framework, risks related
to commercialisation are taken into consideration already at the early
stages of the innovation process. Commercialisation procedures and marketing strategies are formulated and developed as the process progresses,
in order to ensure aspects do not arise unexpectedly when the product
is ready. The commercialisation risks become more concrete and focused
during the process, for example, from the common level of market situation risks to more concrete levels of launching and after-sales risks (timing, marketing material, etc.).
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Figure 12. Framework of commercialisation process in innovation development. (Luoma
and Paasi, 2007)

We have applied risk management methods to the co-ordination of commercialisation activities. We understand risk management to entail the
management of both uncertainties and opportunities, so that the risk
management is naturally built into the processes of a company; such as
strategy work, product development and marketing. The main steps of
risk management are shown in Figure 13, which also provides an overview of the commercialisation success and uncertainty management
model. All these main steps should be taken in every phase of the commercialisation co-ordination framework (Identified significant opportunities, concept selection, NPD and launch decision).
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Identification
of risks

Risk maps and
allocation

Analysis risks

Commercialisation
success and uncertainty
management tables

Evaluation and
selection of risk
reducing measures

Risk profile and risk
consequence/probability
analysis

Implementation
and follow-up

Risk management control
measures and implementation

Figure 13. Main steps in risk management (simplified from Reunanen, 1993) and overview
of key elements, tools and procedures in the commercialisation success and uncertainty
management model.

6.1 Identification of risks
The first step in the management of commercialisation risks (and attendant commercialisation success) involves the use of risk maps. A risk map
provides a basis for considering commercialisation risks and thereby offers important information for decision making. It provides the company
a clear general overview of the risks that threaten its operation. (SME
Risk Management Toolkit, 2002) The commercialisation risk map (Figure
14) is comprised of different risk groups – market / marketing, product /
concept, technology, business, environment, commitment and launching
process. (Luoma and Paasi, 2007).
The commercialisation risk map also incorporates the product and environment viewpoints. The understanding of the product itself is obviously
very important in the commercialisation process. The benefit to the customers, and the customers’ customers, the level of the technology used,
and the target markets all have an effect on the risks associated with
the commercialisation process of an innovation. The company’s present
environment and perceived future trends will impact on any upcoming
commercialisation decisions.
Different analyses of, for example, the company, environment, competitors and market, provide important information for the commercialisation
decision making, but it is especially important to take into account the
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relevancy and accuracy of that information. For instance, a misunderstanding of the environment analysis could raise serious issues within the
commercialisation process. Rapid technological development may mean
that a new potential innovation based on old technology is no longer desirable to the markets. Obviously, if a company could foresee those developments, it would have a competitive advantage and subsequently would
take appropriate actions with regards to any corresponding innovation
development. However, it is difficult to evaluate all these factors concurrently to obtain an overall picture, where all the influencing factors are
seen at a glance.

Market / Marketing
Key customers
Market segmentation
Market need
Time-scale
Market situation
Rapid adoption of new
product and technology
Possible barriers to
implementation identified
Sales chain
Concrete target group
information
Reference customers
Marketing channel generation
Changes in market situation
Marketing strategy
Changes in competing or
complementary products
Marketing methods
Co-operation with vendors
Pre-launching and test
marketing
Fear of loser reputation
One-sided communication
Unworkable message

Product / Concept

Technology

Excellence and superiority is
visible
Novelty value to customer and
end-user
Benefit from product
Emphasis of the product
Acceptability in markets
Pricing
Product life cycle
Design
IPR and branding

Opportunities identified
Maturity
Reliability
Usability
Technology teething problems

Commercialisation

Environment
Trade organisations
Acceptability
Legislation
Economic and political
situation
Taxation
Social development
Ecological development
Taking interest groups into
consideration

Commitment
Vendor commitment
Non-commitment of launching
responsible
Marketing channel
commitment

Business
Non-allocated
investments
Saving on investments thinking
Fit to strategy

Launching process
Firm's real capabilities
(productional, marketing,
logistics, etc.) not identified
Logistics network
management and
constant development
Uncontrollability of
launching process
Timing
Launching delay

Figure 14. Risk map of Commercialisation. (Luoma and Paasi, 2007)

6.2 Analysis of risks
The risk map provides an excellent overview of factors affecting the commercialisation. It will be applied to the four different phases of the innovation process: 1) opportunity identification, 2) concept selection, 3) new
product development (NPD), and 4) launch decision for making the analysis of risks easier. All the necessary information for the commercialisation
decision making is compiled in a success and uncertainty management
table. The success and uncertainty management tables are designed to be
used by an SME’s expert group, where each expert gives their assessment
of the factors. Table 4 represent an example of the success and uncertainty management table.
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Table 4. Example of simplified success and uncertainty management table of commercialisation – Phase 2 ”Concept Selection”, where SD is the Standard Deviation, A1 is Assessment 1, A2 is Assessment 2, and so on. (Luoma and Paasi, 2007)

Environment
risks:

Business
risks:

Technology
risks:

Market risks:

Product /
Concept risks:

Success and Uncertainty Management of Commercialisation
(5=I strongly disagree…I strongly agree=1)
A1
A2
Phase 2 Concept Selection
Unique benefits
and features
Superior
product

Product offers postive, unique benefits
and features.
The concept is clearly superior to
competitors in meeting customer need.

Price scale

A price scale compared to competitive
and substitute products is identified.

Identified early
adopters
Barriers to
implementation
Target group
information

Usability

An

Average

SD

4

3

5

4,0

1,0

2

3

3

2,7

0,6

2

4

5

3,7

1,5

4

3

5

4,0

1,0

2

3

3

2,7

0,6

2

4

5

3,7

1,5

3

2

1

2,0

1,0

3

4

5

4,0

1,0

2

3

3

2,7

0,6

The concept is acceptable.

4

3

5

4,0

1,0

Legislation limitations are clarified.

2

3

3

2,7

0,6

Possible barrier quarters (e.g. trade
organisations) are identified.

2

4

5

3,7

1,5

Innovators and early adopters of new
concept and technology are identified.
Possible barriers to implementation are
identified.
Target group information (who, what, how
much willing to pay) is concrete.

etc.

etc.

Usability of technology is identified.
etc.

Investment
allocation
Fit to strategy
Acceptable
concept
Legislation
limitations
Possible
barriers

Investments are allocated correctly to
new innovation development.
Strategy viewpoints (fit to current
strategy, changes in strategy) are clear.

etc.

etc.

6.3 Evaluation and selection of risk-reducing
measures
The evaluation and selection of risk reducing measures should be done
shortly after each phase. Tools for risk level evaluation are provided
within the model. Figure 15 presents an example of a risk profile making use of the ranked statements (simplified to main categories) with their
average values. The profile allows you to swiftly preview the success and
uncertainty level of a commercialisation at each phase. If a particular value is nearer the outer shell of the risk profile, the corresponding factors
should be more comprehensively considered.
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Product/Concept risks:
Unique benefits and features
5,0

Environment risks:
Possible barriers
3,7

4,0
3,0

Environment risks:
Legislation limitations

Product/Concept risks:
Superior product

4,0

2,7
3,7

2,0

2,7

Product/Concept risks:
Price scale

1,0

Environment risks:
Acceptable concept 4,0

Market risks:
4,0 Identified early adopters

0,0

2,7

2,7

Business risks:
Fit to strategy

Market risks:
Barries to implementation

2,0
3,7

4,0
Business risks:
Investment allocation

Technology risks:
Usability

Market risks:
Target group information

Figure 15. Uncertainty management of commercialisation – an example of a risk profile.
The innermost ring has a value of 1, while the outermost ring a value of 5. (Luoma and Paasi, 2007)

The more significant risks and strengths can be seen at a glance from the
risk profile, but the criticality of the risk must still be assessed. The urgency of risk management control measures is primarily decided according to the magnitude of the risk involved, which depends of two factors:
probability and consequences. Risks can be assessed according to many
different scales, e.g. to standard BS 8800.

6.4 Implementation and follow-up
After determining the possible risks and their probabilities and severities,
the risk management control measures should be decided and implemented. Not all commercialisation risks can be eliminated in reality, so
the implementation of the control measures must be prioritised according to the level of risk, with the highest commercialisation risks being
tackled first. When planning risk management control measures and their
schedules, it is worthwhile considering how they might be best integrated
into the other activities of the company, e.g. market surveys, training
events, employee arrangements, etc. The INNORISK operational model
begins with the idea that there is a need and new demand in the market. It also considers that new research information and technology will
make new offerings possible. The time span is different in both cases: the
market operates in the short term, whereas research lasts for years, even
decades, meaning that new offerings cannot easily be supplied for shortterm needs. As a result, it is important to include long-term inspections
of market development, foresee customer needs in a changing operational
environment, and direct the on-demand thinking in a direction where
supply creates demand.
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7 Exploitation of the INNORISK tools
The development of the INNORISK methods and tools for the management of future uncertainties is being done in close collaboration with
companies, to ensure their functionality. The tools are being field-tested
in a few very different cases in different companies and industries. The
feedback from the companies has to date been good.
The INNORISK methods and tools provide valuable support for decision
making when companies are creating new business. By using the risk
management methodology of INNORISK, the companies could identify phases and elements in their innovation processes where specific
managerial or development actions are needed. By using the INNORISK
methodology, the fuzzy front-end of the innovation process becomes less
fuzzy: when elements and critical decision points in the front are identified, and information and criteria required for decision making at these
identified decision points are defined, the front-end becomes controllable.
And once the front-end becomes controllable, actions for new business
creation can be co-ordinated.
While the targets and methodology of INNORISK are well defined, it will
take several years until reliable results will be available about the true
success of INNORISK tools in the creation of new business, because the
time from an idea conception to the product launch is often long for
technological innovations creating new business. Furthermore, the tools
presented in this report may not yet be in their final form. Although a
tool may serve well for decision making in a specific element of the innovation process, there may be a need for further development in order
to improve the utilisation of information the tools and methods include
between different interrelated elements of the innovation process. The
Opportunity Balance Matrix, for the management of large amounts of uncertain information, is an example of a new tool which has good potential for use at various decision points of the innovation process. To enable
that, however, further development of the tool is still required. Another
example is the Backpocket roadmap, which in the current form serves
the decision making in specific elements of innovation process well, but
which could, also after further extension and development, serve the strategic challenge management over the entire innovation process.
The focus of the INNORISK work at VTT in the development of methods
and tools for the management of opportunities, risks and uncertainties in
new business creation during the final project year, 2008, will be in the
improvement of the developed tools by taking into account the feedback
from the field-tests in companies. The improvements will include aspects
associated with the scalability of the methods and tools from SMEs to
larger corporations, and from start-up entrepreneurs to mature companies, together with aspects concerning the versatility of the methods and
tools in multiple elements and phases of the innovation process.
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Summary
This is a progress report of the work done at VTT within the INNORISK project, which is a
3-year (2006-2008) joint research project between the Corporate Foresight Group (CoFi) of
Åbo Akademi and VTT Technical Research Centre of Finland in the LIITO technology programme of Tekes. The focus of VTT’s work in the project has been on the development of
practical methods and tools for the management of opportunities, risks and uncertainties in
new business creation. In order to ensure the functionality of the methods and tools, the work
has been done in close collaboration with companies (both SMEs and large corporations) and
experts from Finland, the Netherlands and the USA. The INNORISK tools presented in this report have been field-tested in real innovation development cases in companies. The methods
and tools will be completed during the year 2008 by taking into account the feedback from
the field-tests.
The guiding principle behind the work has been to apply the generic methodology of risk management to challenges related to new business creation. New business creation starts from the
recognition of a new business opportunity. Before the opportunity could be evolved into an
innovation, we need a strong ability to make important strategic decisions, a capability to conceptualise the opportunity and to transform it into the final product, process or service, and to
manage risks related to the commercialisation. A major challenge related to all this is the question of timing. When it is a question of new technology, the time needed from the original idea
to the product launch can be several years. The long duration brings challenges to all decision
making during the new business creation because of high uncertainties related to technology,
markets, organisation and resource aspects. There is a clear need in companies for the management of future uncertainties, and this is what INNORISK is all about.
The INNORISK methods and tools aim to support decision making in companies at critical
points of the innovation process when companies are creating new business. The methods help
companies to identify phases and elements in their innovation process where specific managerial or development actions are needed. As a result, the fuzzy front-end of the innovation
process is no longer so fuzzy. When elements and critical decision points in the front-end have
been identified, and information as well as decision criteria needed have been defined, the
front-end becomes controllable and actions for new business creation can be co-ordinated.
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