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Decisions about the further development or termination of innovation fields (IF)
have a high relevance for companies. However, due to a lack of information in the
front end of innovation (FEI) as well as missing evaluation methods and criteria,
selection decisions are often based on personal “gut feeling”.

By identifying 24 indicators, which have a relevant influence on the business po-
tential of IFs, the authors present a methodology to evaluate and determine the
business potential of IFs in the FEI. This potential is determined by the newly devel-
oped Innovation Field Impact Factor (IFIF) combined with a Certainty Factor and
depicted in a heat map. The heat map enables the identification of strengths and
weaknesses in each IF as well as a comparison of the business potential of differ-
ent IFs. After developing the methodology, its viability was verified using the ex-
ample of eleven IFs at a specialty chemicals company. The presented methodology
is an interesting approach for companies to develop their own specific indicators

1 Introduction

In order to generate successful innovations,
several researchers like Cooper et al. (2004),
Salomo et al. (2008) and Talke et al. (2010) sug-
gest concentrating innovation activities in are-
nas or in innovation fields. “An innovation field
consists of multiple, thematically related inno-
vation projects, thus stimulating synergies
among these projects” (Salomo et al., 2008).
This field is an attractive market opportunity of
strategic and long-term importance, linking
trends and industry needs with own compe-
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for the evaluation and selection of innovation projects and IFs in the FEI.

tences such as technologies, services and busi-
ness models. The innovation projects, which
exist within an innovation field (IF), are typically
related by one common theme, which may be a
customer need, a core competence, a technolo-
gy platform, or any combination of these as-
pects (Salomo et al., 2008). Companies which
concentrate their innovation activities in IFs
may be characterized by thoughtful strategic
choices concerning the focus of their innova-
tion management (Talke et al., 2010). An IF de-
velops out of an idea for an innovation. With an
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increasing knowledge about the idea’s business
potential and its opportunities for application
and with an advanced certainty about the inno-
vation’s future success, this idea might evolve
into an innovation opportunity and an innova-
tion concept. If the concept offers enough busi-
ness potential and if it is large enough for gen-
erating several single innovation projects, it
may be transformed into an IF (Figure 1).

Instead of focusing on single innovation
projects, Salomo et al. (2008) and Talke et al.
(2010) suggest the establishment of a whole
innovation portfolio in which several resources
are bundled, and innovation projects are devel-
oped simultaneously.

Meanwhile, various companies and their
R&D departments have established a portfolio
focus and a process to identify and develop
new IFs. The entrepreneurial aim of new IFs is
generating successful innovations to increase
the organization’s profitability and the success
of the company in the long term. Martinsuo
and Poskela (2011) and Kock et al. (2015) demon-
strated in their research that the utilization of
decision criteria may be beneficial for achieving
future business potential and increases the

Journal of
Business Chemistry

probability of success in the early stages of the
innovation process.

However, not all IFs turn out to be success-
ful and due to the large amounts of spent re-
sources, the failure of an already developed IF
and its innovations may be severe. For this rea-
son, the business potential of intended IFs and
their probability of success should be evaluated
and analyzed early in the innovation process in
order to avoid spending too many resources
such as time and money on potentially unsuc-
cessful IFs.

Although the relevance and the advantages
of focusing and developing innovations within
IFs have been described and emphasized
(Salomo et al., 2008), literature on the research
and on the selection of IFs has been neglected.
Consequently, there is no methodology availa-
ble which evaluates and analyzes new IFs.

It is the authors’ aim to identify criteria and
to develop a methodology to evaluate the busi-
ness potential of IFs in the specialty chemicals
industry at the beginning of the innovation
process in the front end of innovation (FEI). The
methodology’s purpose is a quick and simple
evaluation of the IF's business potential after

Figure 1 Different stages from an idea to an innovation field (own representation).
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the collection of relevant information during
idea generation.

This paper is structured as follows: In the
next section, a literature review presents the
most important research about innovation
management and decision-making. The follow-
ing chapters outline the methods which have
been used for the identification of the criteria
evaluating the business potential of IFs and the
weighting methods which were applied for the
weighting of the identified criteria. In the
fourth section, the identified business potential
evaluation criteria and their weighting factors
are demonstrated. In addition, the newly devel-
oped Innovation Field Impact Factor (IFIF), the
heat map as well as the methodology’s applica-
tion on the evaluation of eleven intended IFs
are shown in this chapter. This article ends with
a summary and an outlook.

2 Literature Review

This section gives an overview about the
Fuzzy Front End (FFE), innovation portfolio
management as well as selection and decision
making methods used in innovation manage-
ment.

Journal of
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2.1 Fuzzy Front End

Every innovation originates out of a stimu-
lus and an idea for an innovation. If this idea or
stimulus seems to be successful and worth for
further analysis, it is further developed in the
innovation process.

The first phase of the innovation process
(Figure 2), in which a stimulus and an idea for
an innovation is created, is called the front end
of innovation (FEl). The FEl is often referred to
as the Fuzzy Front End (FFE) (Montoya-Weiss
and O’Driscoll, 2000; Koen et al., 2001) due to
its chaotic, undefined and unstructured activi-
ties and processes. Kim and Wilemon (2002)
define the front end as “the period when an
opportunity is first considered and when an
idea is judged ready for development”. Koen et
al. (2001) describe the FFE as the mysterious
portion of the innovation process. Therefore,
the FFE is of very high interest in the literature
and many researchers have worked and con-
centrated on the processes within the FFE.

In contrast to the more chaotic FFE, the new
product development (NPD) process, which fol-
lows after the FFE in the innovation process, is
highly structured and organized. The processes

Figure 2 Innovation Process/Stage-Gate-Process (in allusion to Edgett, 2015).
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and activities in the NPD are strictly based and
orientated on goals and milestones which have
been determined in the business plan. The
achievement of these goals is controlled at the
gates with the help of an increasing number of
criteria which need to be achieved prior to the
transfer into the next stage (Cooper, 1990;
Edgett, 2015; Herstatt et al., 2004).

The FFE is recognized as a driver for success-
ful product innovation and future business suc-
cess (Khurana and Rosenthal, 1998; Verworn,
2009). It is considered to be the first phase of
the innovation process and covers the stages
from idea generation until its approval for de-
velopment, funding and the launch of a new
product development project or its termination.
In this phase first ideas are generated, devel-
oped and evaluated, opportunities are identi-
fied, potential concepts are developed and for-
mulated, products are defined and also first
plans for further potential development pro-
jects are initiated (Khurana and Rosenthal,
1998).

Figure 3 shows typical characteristics of the
innovation process. In the FFE, there are many
opportunities for the development. On the one
hand, the degree of freedom for the design and
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the influence on information and on the cost
structure is very high. On the other hand, the
amount of information concerning the new
product or service, is usually low compared to
the following phases of the innovation process
(Herstatt and Verworn, 2004). Especially, the
level of uncertainty concerning the innovation’s
market and technology is high (Herstatt and
Verworn, 2004). Due to the lack of information,
symbolizing the main limiting factor in the FFE
(Herstatt and Verworn, 2004), decisions in the
FFE are often just made on the basis of the
managers’ “gut feeling” which is based on sub-
jective evaluation and therefore is not condu-
cive to a comparative analysis (Montoya-Weiss
and O’Driscoll, 2000).

The costs for processes in the FFE are quite
low compared to the following phases, but a
high amount of costs for the further develop-
ment of the innovation and its design are al-
ready determined in this early phase of the in-
novation process. Thus, it is worth to invest
more money, time, intelligence and resources
in the early stages of the innovation process to
avoid having spent money on innovations
which turn out to be unsuccessful in the later
phases of the innovation process (Reid and de

Figure 3 Influence, cost of changes, and information during the innovation process (source: Herstatt and Verworn, 2004).
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Brentani, 2004; Verworn et al., 2008).

Since future products, services, quality and
costs are already defined in the FFE, it has a key
role in the innovation process. The decisions
and processes executed in the FFE may have an
enormous impact on the subsequent innova-
tion process and the innovation itself and de-
termine to a great extent which projects will be
executed and continued. For this reason, the
company’s success largely depends on the suc-
cess of the innovation activities and processes
inthe FFE.

By developing a method to evaluate the fu-
ture business potential of IFs, it is the approach
of this research to bring visibility to the FFE and
to make decisions taken in the FFE more objec-
tive, transparent and comparable so that deci-
sions taken in the FFE do not need to be taken
just on the basis of “gut feeling”. Such a meth-
odology is even supported by Kock et al. (2015)
who suggest the introduction of formal pro-
cesses in order to evaluate and select innova-
tion ideas and concepts which might evolve to
successful innovations and services.

2.2 Portfolio Management

In order to be successful, it is essential for
companies to define an innovation strategy
with a portfolio perspective on the ideation
phase instead of developing several independ-
ent innovation projects (Kester et al., 2011; Kes-
ter et al., 2014; Kock and Gemiinden, 2016).
Companies need to continuously generate, de-
velop and maintain a sufficient amount of high
-quality and promising ideas and concepts to
obtain a well-balanced portfolio of potential
innovations. This portfolio may capture the
portfolio value, leverage synergies and reduce
risks at the portfolio level (Kock et al., 2015).
These ideas and concepts should be strictly
evaluated, selected and prioritized (Kock et al.
2015; Martinsuo and Poskela, 2011). The selec-
tion of ideas and concepts is of special im-
portance and interest, since the companies’
resources for the development of new innova-
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tions are usually scarce, and only the most
promising ideas may be further supported
(Heising, 2012; Kock et al., 2015). For this reason,
a strict evaluation and selection system of the
ideas and concepts, which might offer the high-
est potential for success, must be developed to
select the most promising ones out of the large
pool of ideas generated in the ideation phase
(Martinsuo and Poskela, 2011). Therefore, a sys-
tematic portfolio management is needed for
the early stages of idea generation and concept
development in order to ensure that only ap-
propriate and promising opportunities for fur-
ther development are selected and supported
(Meifort, 2016). Kock et al. (2015) state that a
portfolio perspective and the formalized evalu-
ation and selection of ideas and concepts are
beneficial for the company’s front-end success.
The right management of front-end activities
within the portfolio management has a huge
impact and relevance for the performance of
subsequent phases in the innovation process.
The successful management of activities in the
FFE might lead to innovation portfolio success
and successful innovation projects and IFs
(Kock et al., 2015; Verworn, 2009).

Portfolio Management may be divided into
two subtypes which need to be clearly distin-
guished from each other: Innovation Portfolio
Management (IPM), also including Ideation
Portfolio Management, and Project Portfolio
Management (PPM).

Ideation portfolio management concen-
trates on the formulation and the development
of a portfolio strategy and the selection of
promising concepts in the FFE which might
into successful innovation projects
(Mathews, 2010). Ideation portfolio manage-
ment is a central process for turning the corpo-
rate strategy into action and is defined as dy-
namic decision-making process in which inno-
vation concepts and projects are constantly
evaluated, updated and selected, and resources
are allocated to them (Cooper et al., 1999; Mei-
fort, 2016). IPM needs to provide a fast, unbi-
ased decision-making process, in which the

evolve
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concepts with the highest business potential
among the large pool of ideas that may origi-
nate in the ideation are quickly identified
(Mathews, 2011). The management of an inno-
vation portfolio is quite complex, since the un-
certainty in the early stages of the innovation
process concerning the ideas and concepts is
very high (Mathews, 2011; O’Connor and Ayers,
2005; Paulson et al., 2007).

A systematic portfolio management is need-
ed for the early stages of idea generation and
concept development in order to ensure that
only appropriate and promising opportunities
and concepts for further development are se-
lected and supported. If the selections and deci-
sions are performed properly and if the ideation
portfolio is well integrated into the subsequent
PPM, the support and funding of the selected
projects may be increased and projects may be
implemented faster (Heising, 2012). Thereby,
the probability that supported projects may
lead to successful innovations is increased (Say
et al., 2003). IPM should emphasize the focus
on ideas and concepts in the phases of the FFE
as well as the integration of these projects into
the company’s innovation portfolio.

In contrast to the IPM, PPM is focused on
managing and delivering projects in the NPD
and is managed in a linear process (Cooper et
al., 2000; Mathews, 2011). PPM deals with the
coordination, and control of multiple projects
pursuing the same strategic goals and compet-
ing for the same resources (Martinsuo, 2013).
Companies have adopted several frameworks
such as the utilization of project evaluation and
decision criteria, project evaluation and control
routines and other means to formalize their
PPM and to improve product success rates
(Hunt et al., 2008; Martinsuo, 2013). Managers
use these methods to prioritize the different
projects for achieving strategic benefits
(Cooper et al., 1997).
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2.3 Decision Making and Idea Selection

Due to scarce resources and the possible
failure of innovations, an innovation portfolio
management is required in order to strictly
evaluate and select the most promising oppor-
tunities and concepts. Thus, besides the re-
quirement for an efficient and effective portfo-
lio management for the evaluation and selec-
tion of innovation concepts in the FFE, a reliable
decision-making mechanism is needed for the
transparent and effective evaluation of innova-
tion ideas and concepts. Several researchers
suggest the introduction of formal processes to
evaluate and select innovation ideas for in-
creasing the probability of success in the FFE
(Carbonell-Foulquié et al., 2004; Hart et al,
2003; Martinsuo and Poskela, 2011). In addition,
the usage of certain criteria might offer a high
benefit for achieving future business potential
(Martinsuo and Poskela, 2011). A well-managed
innovation portfolio may increase the amount
and quality of new innovation concepts which
can be turned into innovation projects and IFs.
According to Mathews (2011), criteria for deci-
sion-making should be uniform, broadly-
comparable, objective and verifiable, independ-
ent, sufficient for effective decision-making and
quantitative to allow the calculation of addi-
tional value metrics in order to ensure a trans-
parent selection and decision process.

The quality of decision-making in innova-
tion portfolio management is of high im-
portance since the way decisions are made de-
termines whether the right opportunities and
concepts are chosen and whether the portfolio
is in alignment with the strategy (Kock and Ge-
minden, 2016).

Since the 1950’s, innovation research has
shown several different methods and multiple
sets of criteria and indicators for the evaluation

of innovation projects — yet only in the New
Product Development (NPD) phase of the inno-
vation process." Widespread and established
criteria are e.g. the amount of patents, patent
citations, patent family classes, publications,
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the possible amount of applications or the esti-
mated market size. Up to this point, no criteria
have been developed to evaluate concepts and
innovation opportunities in the FFE.

3 Methodology for identification and
weighting of criteria

In this chapter, the process to identify rele-
vant criteria for the evaluation of the IFs’ busi-
ness potential is shown. Furthermore, the
methodology for weighting these criteria is
demonstrated.

3.1 Qualitative expert interviews

For the development of a methodology to
evaluate the future business potential of IFs, a
set of criteria needed to be identified at first. In
order to identify suitable and relevant evalua-
tion criteria, qualitative expert interviews have
been conducted. In the description of their
method to identify a set of criteria for
weighting proposed projects, Henriksen and
Traynor (1999) state that the most correct set of
criteria is the one the majority of stakeholders
finds most accurate and comfortable and which
captures the relevance of the company’s inno-
vation and R&D goals. Hagedoorn and Cloodt
(2003) suggest to use several criteria for the
evaluation of innovation opportunities, too.
Instead of assuming the ‘correctness’ of a sin-
gle indicator, the utilization of multiple criteria
in an evaluation system allows the measure-
ment of the innovation opportunity’s innova-
tive performance in a more complex and in-
formative approach (Hagedoorn and Cloodt,
2003).

The criteria, which determine the business
potential of IFs in the chemical industry, were
derived from expert interviews. In this study, 35
experts have been selected from a group of
innovation managers, all working in lower and
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middle management positions in a specialty
chemicals company.

By asking the innovation managers for their
opinion on the indicators, the set of criteria
might be very accurate and might capture the
organization’s goals and its innovation strategy
(Henriksen and Traynor, 1999).

The expert interviews were conducted as
systematic, semi-structured expert interviews,
in which the experts were regarded as advisers
telling a large amount of process and technical
knowledge voluntarily to the interviewer (Qu
and Dumay, 2011). This interview format ena-
bles interviewees to provide responses in their
own terms and in the way that they think and
use language (Qu and Dumay, 2011). In order to
structure the research field’s topic and the in-
terviews themselves, a guideline with a set of
pre-defined questions was prepared prior to the
interviews. This guideline was utilized to lead
through the conversations (Bogner et al., 2014).
All experts were asked the same questions and
the managers were enabled to answer freely
without any restrictions and thus, enabling the
interviews to become open, trustful conversa-
tions (Ou and Dumay, 2011).

3.2 Quantitative questionnaire survey

3.2.1 Weighting Method

The relevance and the importance of the
different indicators mentioned during the ex-
pert interviews might differ. Therefore, the
mentioned indicators were weighted in order
to reflect the preferences of the organization
(Henriksen and Traynor, 1999). The distribution
of the weights may be used to develop and
generate a balanced portfolio of multiple inno-
vation projects that possess the favored and
preferred characteristics (Henriksen and Tray-
nor, 1999).

Weighting and determination of the
weighting factors was executed with the help

' The authors refer to the methods developed by Davis et al. (2001), Dodgson and Hinze (2000), Henrikson and Traynor (1999), Mathews (201m),

Paulson et al. (2007) and Say et al. (2003).
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of a survey. Project and innovation managers
from the company’s strategic innovation unit
as well as the interview partners served as re-
spondents. By asking several innovation and
product managers, on the one hand, the man-
agement is given the possibility to influence
the outcome of the methodology and, on the
other hand, the acceptance of the developed
methodology may be increased (Henriksen and
Traynor, 1999).

In the literature, several methodologies to
weigh different criteria and to solve multiple
criteria decision making (MCDM) are available.
These selection methods may vary from un-
structured question lists (Cooper et al., 2002),
structured scoring models (Henriksen and Tray-
nor, 1999) and anchored scales (Davis et al.
2001), to analytic hierarchy processes
(Calantone et al, 1999), simple additive
weighting (Afshari et al., 2010) and to mathe-
matical models such as the Conjoint-Analysis
(Martinsuo and Poskela, 2011).

In this study, the scoring method described
by Henriksen and Traynor (1999) was selected
for utilization in order to weight the indicators
and clusters which have been identified for the
evaluation of the business potential of IFs.

Scoring methods are widely used to weight
different attributes and clusters. These meth-
ods are simple, flexible and yet quantitative.
They are most often used for the evaluation of
R&D projects since they are less time-
consuming and require less resources than the
other above-mentioned methods. With the
help of the scoring method, also non-
quantitative criteria may be evaluated by the
usage of a constructed ordinal scale for the
question responses in the selection process. In
addition, the criteria may be customized and
selected by the organization in accordance with
its strategy and its preferences which shall be
emphasized (Henriksen and Traynor, 1999).

One common approach for scoring methods
is to rate and evaluate potential projects
against a set of criteria (Henriksen and Traynor,
1999). The criteria’s importance is evaluated
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with the help of an algorithm. By using such an
algorithm, the potential projects will receive
their final score and may be ranked. Thereby,
decisions regarding scarce resources may be
facilitated and project managers may evaluate
and compare different promising and potential
projects or IFs (Henriksen and Traynor, 1999).

3.2.2 Questionnaire design

The mentioned indicators from the expert
interviews were summarized in four clusters
after the interviews’ analysis (see Chapter 4.1).
In the survey, the respondents were asked to
distribute 100 points per cluster among the
cluster’s indicators with regard to their im-
portance and relevance. The clusters’ relevance
for the evaluation of the IF’s future business
potential was weighted, too. By the distribution
of 100 points among the indicators and clusters
in order to weight their relevance for the evalu-
ation of the business potential, the authors
followed the weighting technique used by Da-
vis et al. (2001).

The survey was sent to 84 employees from a
specialty chemicals company which currently
work or have worked within the innovation de-
partment. The survey was active for three
weeks and a reminder was sent after two
weeks. However, unfortunately, the survey was
only completed by 45 employees, resulting in a
response rate of 54 %. Since the survey was
conducted in June, the start of the vacation
time and thus, a bad timing as some employees
were either very busy or already on vacation
could be a reason for the low internal response
rate.

4 Results and Discussion

In this section, the identified criteria and
clusters determining the business potential of
IFs and their relevance are presented. The equa-
tion for the calculation of the Innovation Field
Impact Factor (IFIF) is deduced and the heat
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map, in which the business potential is classi-
fied, is depicted. In addition, the applicability of
the methodology is demonstrated in eleven
innovation opportunities.

4.1 ldentified criteria

In total, the 35 expert interviews yielded in
337 indicators which have been reduced to 76
single indicators after doublets were eliminat-
ed.

These indicators were carefully analyzed,
categorized and summarized into four clusters:
Technology, Market, Resources and Organiza-
tion. The categorization into these four clusters
is also advised and suggested by researchers
and is beneficial for the future business poten-
tial of the promising innovations which will
defend the company’s competitiveness
(Calantone et al., 1999; Carbonell-Foulquié et
al., 2004; Englund and Graham, 1999; Hart et
al., 2003; Martinsuo and Poskela, 2011; Montoya
-Weiss and O'Driscoll, 2000). According to Mar-
tinsuo and Poskela (2011), Hart et al. (2003) and
Carbonell-Foulquié et al. (2004) it is important
to evaluate innovations in the FEI on the basis
of several different criteria. Furthermore, these
authors demonstrated in their research that
the technical feasibility, market criteria, the
market size and the strategic fit are very im-
portant for future business potential and are
the most frequently used criteria in the FFE
(Carbonell-Foulquié et al., 2004; Hart et al.,
2003; Martinsuo and Poskela, 2011). The reason
for the high relevance of technical and market
criteria is that market and technical conditions
are the main uncertainties in product innova-
tion (Kleinschmidt and Cooper, 1991; Martinsuo
and Poskela, 2011).

Obviously, not all of these indicators could
have been considered and implemented in the
final methodology, since its purpose is a quick
and simple application after the collection of
information about the intended IF during idea
generation. Thus, the amount of indicators,
which need to be determined and investigated,

Journal of Business Chemistry 2020 (2)

Journal of
Business Chemistry

was reduced to meet the methodology’s pur-
pose.

After screening and evaluation of the 76
indicators, 24 were considered to be relevant
for the utilization. A list of these relevant indi-
cators is shown in Table 1.

Due to the fact that the interviews have
been conducted in a specialty chemicals com-
pany, the indicators summarized in the cluster
Organization are clearly focused on the special-
ty chemicals company. However, all 24 indica-
tors build up a strong basis for the determina-
tion and evaluation of the business potential.
The identified indicators may be worth to con-
sider for practitioners dealing with IFs — espe-
cially in the specialty chemicals and chemicals
industry, but also in other industries and
branches.

4.2 Determination of weighting factors

In the survey, the cluster Market was
weighted from the respondents as the most
relevant cluster (0.35). In the view of the re-
spondents, the second most important cluster
is Technology (0.26) followed by Resources
(0.21) and Organization (0.18). As a result, one
may notice that in the view of the respondents,
all clusters are important and relevant for the
business potential of IFs and that there is no
strongly dominating cluster. Nevertheless the
respondents have a market-orientated focus.

In addition, in the survey, the respondents
also had to weigh the indicators of the four
clusters. The indicators “Amount of markets in
which  the technology may be ap-
plied” (Technology), “Addressable market size”
and “Expected compound annual market
growth rate in the next five years” (Market),
“Competences within the specialty chemicals
company and the alignment level” (Resources)
and “Fit to the Segment- and/or Department-
Strategy” (Organization) were considered as
most important. The results of this survey may
be found in Tables 2 and 3.
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Table 124 selected indicators for the evaluation of IFs business potential, divided into four clusters (own representation).

Cluster Indicator

Technology Amount and growth of scientific publications in last five and ten years

Amount and growth of patents in last five and ten years
Technology Readiness Level

Stage of Gartner Hype Cycle

Technical hurdles

Effort for development

Grade of novelty

Amount of start-ups and spin-offs

Amount of different markets in which the technology may be applied

Market Addressable market size
Expected compound annual market growth rate in the next five years
The company’s role in the market
Competition in the market
Legal regulations

Time-to-Market

Resources Competences within the company
External competences
Potential for activities in several segments and departments

Alignment level

Organization Fit to segment- and/or department-strategy
Link to the company’s growth fields
Link to the strategic innovation unit’s innovation fields
Fit to specialty chemicals

Initiatives outside growth fields and innovation fields
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Table 2 Weighting factors of the four clusters, determined in the survey (own representation).

Cluster Weighting Factor Size of Weighting Factor
Technology t 0.26
Market m 0.35
Resources r 0.21
Organization o 0.8
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Table 3 Weighting factors of the 24 indicators, determined in the survey (own representation).

Cluster Indicator Weighting  Size of Weighting
Factor Factor

Technology Amount and growth of scientific publications in last five 3 0.09
and ten years !
Amount and growth of patents in last five and ten years a, 0.14
Technology Readiness Level a, 0.12
Stage of Gartner Hype Cycle a, 0.03
Technical hurdles as 0.12
Effort for development ER 0.11
Grade of novelty a, 0.1
Amount of start-ups and spin-offs ag on
Amount of different markets in which the technology may
be applied ER 0.17

pplie

Market Addressable market size b, 0.25
Expected compound annual market growth rate in the b on
next five years 2 '
The company’s role in the market b, 0.16
Competition in the market b, 0.15
Legal regulations b, 0.10
Time-to-Market bs 0.14

Resources Competences within the company G 0.32
External competences G, 0.7
Potential for activities in several segments and depart- c on
ments 3 ’
Alignment level (o 030

Organization  Fit to segment- and/or department-strategy d, 0.32
Link to the company’s growth fields d, 0.25
Link to the strategic innovation unit’s innovation fields d, 0.10
Fit to specialty chemicals d, 0.23
Initiatives outside growth Ffelds and innovation fields ds 0.10
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Since the amount of the survey’s respondents is
below 50 (only 45 respondents), the results of
the survey are statistically not representative
and need to be regarded with caution. In addi-
tion, it needs to be considered that the survey
was only sent to employees working in Germa-
ny and for this reason, the results from the sur-
vey must not inevitably represent the opinion
of the whole company. Essentially, it needs to
be emphasized that the data and the results of
the survey only represent the views and the
opinions of a group of innovation managers.

Nevertheless, the data enable interesting
insights into the opinions and views of the in-
novation managers working at the specialty
chemicals company. Therefore, these data were
utilized for the development of the methodolo-
gy to evaluate the future business potential of
[Fs.

4.3 Innovation Field Impact Factor

After the execution of the survey, in which
the identified indicators and clusters have been
weighted, the final score for the evaluation of
the future business potential of IFs can be cal-
culated. This score is called Innovation Field
Impact Factor (IFIF). The calculation of the IFIF
follows the following formula:

IFIF = Tt M™ x R" % 0° (g.)

The values T, M, R and O are the individual
Impact Factors of the clusters Technology (T),
Market (M), Resources (R) and Organization (O).
The exponents t, m, r and o are the weighting
factors of the four clusters, which have been
determined in the survey.

The IFIF is a factor, which has not been pub-
lished so far in the literature and which has
been created, developed and introduced in this
research. This factor is a core factor of this eval-
uation methodology, by which the objective
business potential of future innovation fields is
determined on the basis of 24 indicators sum-
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marized in four clusters.

In order to determine the Impact Factors of
the four clusters Technology, Market, Resources
and Organization (T, M, R, O), the methodology
and the algorithm from Henriksen and Traynor
(1999) are applied. These algorithms may be
found in the equations 4.2 to 4.5.

1
T= i (Tyt # T2 % To e Ty x T+ Tg0 x T, %7 x Tg% Ty — 1)

= 2o (T = 1) (4.2)

M= 2 (M M2 x M2 5 M2« Mg« Mgbs — 1)
= 1+ (@M - 1) (4.3)
R= % # ((VRy * Rp)12 % R3™ x Ry™ x Rs™ — 1) (4.4)

0= %* (01d1 * Ozd2 * Osd3 * 04d4 * Osd5 - 1) = Ti* (1 Okdk) -1)

(4.5)

When completing the methodology after
having executed the initial research about the
potential IF, the project manager will need to
specify and select values, numbers and estima-
tions in order to answer the questions which
are linked to the 24 identified indicators. De-
pending on the answer given to the specific
indicator, a value from a Likert-Scale ranging
from 1to 5 will be assigned to the given answer:
Answers with a favoring estimation will get the
value 5, weak ones will receive the value 1. The
numbers from the Likert-Scale of the indicators
in the cluster Technology are the values T,. The
values a, symbolize the weighting factors of
the individual indicators from the cluster Tech-
nology, which have also been determined in the
survey. In the other clusters Market (M), Re-
sources (R) and Organization (O), the indicators
are evaluated and named accordingly (M,, Ry,
0,). Each value of the indicator is then expo-
nentiated with its weighting factor (an, by, cn,
dy).

Since the indicator “Competences within
the company” in the cluster Resources contains
two questions, which need to be answered and
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which were not weighted separately, the for-
mula from Henriksen and Traynor (1999) was
adjusted for the calculation of the impact fac-
tor of the cluster Resources. The final value of
the indicator “Competences within the compa-
ny” is calculated by extracting the square root
of the product of both values which need to be
answered for this indicator. It was decided, not
to calculate the average mean, since extracting
the square root has the advantage that small
values are more emphasized and thus, have a
higher influence on the result in comparison to
the average mean. For the calculation of the
Resources Impact Factor, the square root is also
exponentiated with the weighting factor of the
indicator “Competencies within the company”.

The final IFIF results from multiplying the
respective impact factors of the four clusters,
which are exponentiated by their individual
weighting factors (equation 4.1).

4.4 Certainty Factor

As already outlined in chapter 2.2, the FFE is
characterized by a high amount of uncertainty
regarding the available information. Thus, the
information, which is needed to complete the
evaluation methodology, may also be neither
available nor completely uncertain. Due to the
limited amount of available information and
the high uncertainty, decisions in the front end
are still to a high extent based on the decision
maker’s “gut feeling”. Even, if the required in-
formation was available, it may be uncertain
and decision makers or project managers may
not trust this information. Thus, the “gut feel-
ing” may still have an important role.

In order to take into account the high uncer-
tainty about available information, a Certainty
Factor (CF) was implemented in the methodolo-
gy. On the one hand, it should symbolize the
uncertainty concerning the gathered and ana-
lyzed information about the potential IF and on
the other hand, this factor is used to display the
“gut feeling” of the project manager working
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onthe IF.

The average CF of the potential IF is based
on the individual certainty factors of the four
clusters and is calculated according to equation
4.6:

CFpt«CFpy™+CFRT*CFo°
100

CF”:* =

(4.6)

In this formula the weighting factors, and
thus the relevance of the clusters, are consid-
ered, too.

The formula for the determination of the CF
was developed by the utilization and adjust-
ment of the formula for calculating the IFIF
(41). In the formula determining the CF, the
weighting factors, and thus the relevance of
the clusters, should be considered, too. There-
fore, the clusters’ certainty factors were expo-
nentiated with the determined weighting fac-
tors. The certainty factors for the individual
clusters are not determined in an objective pro-
cess. The values ranging from o (high uncer-
tainty) to 1 (low uncertainty) are estimated by
the innovation manager on the basis of the
certainty about the analyzed information and
his own “gut feeling”.

Hence, the Certainty Factor of the potential
IF offers the possibility to include a personal,
subjective opinion by considering the personal
view and the “gut feeling” in the structured
process of the determination of the IF’s busi-
ness potential.

4.5 Innovation Field Heat Map

In order to simplify the analysis of the future
business potential, the final business potential
is visualized in a heat map. In the following, the
design and the methodology’s application on
eleven intended IFs is demonstrated.
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4.5.1 Design

Within this research, two factors which
affect the business potential have been devel-
oped: The IFIF and the CF. The Innovation Field
Impact Factor (IFIF) describes the researched
information and thus the potential of an IF
from an objective perspective. The Certainty
Factor (CF) includes a subjective view about the
IF. Since both factors are completely independ-
ent, it does not make sense to combine both
factors in one value or score. Thus, for the de-
termination of the IF’s business potential and
for the useful visualization of the IFIF and the
CF, both factors are represented in a heat map
(Figure 4).

On the heat map’s X-axis, the Certainty Fac-
tor (CF) from equation 4.6 is plotted. The values
for the CF may range from o (completely uncer-
tain) to 1 (very certain). The value of the IFIF
(equation 4.1) is marked on the Y-axis. The value

Journal of
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of the IFIF may also range from o (low poten-
tial) to 1 (high potential). The heat map may be
used for two purposes:

First, after the methodology has been com-
pleted for one specific intended IF, the business
potential of each cluster of the innovation op-
portunity may be depicted in the heat map.
Thereby, clusters offering high or low business
potentials may be identified and differentiated.
Moreover, out of the clusters’ business poten-
tials, the average business potential of the in-
tended IF may be calculated.

Second, by the evaluation of many different
innovation opportunities and by the determina-
tion of the average business potential of those
opportunities, these innovation opportunities
may be compared according to their business
potential. By directly comparing the business
potential of different innovation opportunities
in the heat map in the FFE, this evaluation
methodology suggests which innovation op-

Figure 4 Heat map template: Visualization Score Impact Factor Cluster vs. Certainty Factor (CF) (own representation).
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portunities might be worth to develop at first.
Hereby, the evaluation methodology may sup-
port innovation managers in decision-making.

The heat map is divided into four quadrants:
Quadrant | (upper right corner), which is depict-
ed in a green color, is most promising. Clusters
and innovation opportunities which are classi-
fied in this corner seem to offer a high business
potential since they have a high impact factor
(higher than o.5) and in addition, the project
manager is certain about the collected infor-
mation (certainty factor higher than o.5). Thus,
potential IFs which are located in this corner
should be considered for further development
and support since they may lead to successful
innovations.

Clusters and innovation opportunities
which are classified in quadrant Il (upper left
corner) are characterized by a high impact fac-
tor, but also a low certainty. At the first glance,
these clusters and innovation opportunities
seem to offer a high business potential, but
further research is required to confirm the first
estimation.

Quadrant Ill (lower left corner) shows the
business potential of clusters and innovation
opportunities which received a small impact
factor. But still, this value is very uncertain ac-
cording to the responsible project manager.
The cluster or innovation opportunity remains a
“question mark”, since the impact factor may
increase with an increasing amount about the
information’s certainty and the business poten-
tial may even develop towards the quadrant I.
Further research is needed for increasing the
amount of certainty in order to see in which
direction the business potential of the cluster
or the innovation opportunity might develop
and if a further development seems to be
promising.

Clusters and opportunities
which are depicted in quadrant IV (lower right
corner) only offer a small business potential.
The impact factor is low and the project man-
ager is reasonably certain about the values.
Thus, this cluster or innovation opportunity is

innovation
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not promising and may include weaknesses.
Therefore, this innovation opportunity should
be terminated since it only offers small busi-
ness potential, according to the IFIF and the
manager’s estimation about the certainty.

The four quadrants are separated from each
other at an impact factor and a certainty factor
of 0.5. The separation of the quadrants at these
values is a guideline and o.5 was selected as a
reference value. If the heat map shall be ap-
plied in other branches and industries or for
other models, the value where the quadrants
are separated from each other, might be ad-
justed.

It needs to be emphasized that the devel-
oped methodology described above is just an
evaluation methodology. It is only suitable for
the evaluation of the business potential of clus-
ters and potential IFs. The results depicted in
the heat map may only give a first indication
about the business potential. Thus, the heat
map and the indicated business potentials may
only be considered as an advice and support for
the project managers. The methodology is not a
selection methodology and no potential IF
should be selected or terminated on the single
basis of the heat map. Even innovation oppor-
tunities in the green area may be terminated
just as the ones in the red area may be further
supported if the project manager decides in
this way.

Nevertheless, the visualization of the busi-
ness potentials in the heat map might be help-
ful for practitioners and may be a valuable con-
tribution to the literature since it shows a sim-
ple and quick methodology to evaluate the
business potential of IFs.

4.5.2 Application

After the completion of the developed
methodology, its suitability and applicability
was tested and determined. For this reason,
innovation managers from the company’s stra-
tegic innovation unit determined the business
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potential for innovation opportunities which
have already been executed or which were just
executed at the time during this research. In
total, eleven innovation opportunities were
evaluated and classified. The results and the
values for the opportunities’ evaluation may be
found in Table 4.

With the help of the methodology, two pur-
poses may be realized: On the one hand, the
business potential of the different clusters of
one innovation opportunity may be displayed
in the Innovation Field heat map. The Innova-
tion Field Heat Map, generated for the innova-
tion opportunity 11 based on the estimation of
the project manager, may be found in Figure 5.
This innovation opportunity has an IFIF of 0.53
and a CF of o0.75. Thus, the innovation oppor-
tunity is classified in the first quadrant of the
heat map, symbolizing an advanced business
potential. In the heat map, which was generat-
ed for this opportunity, the clusters Resources
and Organization are very strong and have a
high business potential. In contrast, the clusters
Market and especially Technology show less
business potential and may contain some
weaknesses.

Journal of
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After the opportunity’s evaluation, the clus-
ters Technology and Market were further ana-
lyzed. However, the opportunity’s weaknesses
and uncertainties were not considered as such
remarkable that the further development of
the innovation opportunity would have needed
to be terminated. The innovation manager was
aware of the weaknesses and thus, the innova-
tion opportunity had been transformed into an
IF.

On the other hand, the average business
potentials of multiple innovation opportunities
may be calculated. These average business po-
tentials may be displayed and compared in an-
other heat map to evaluate which innovation
opportunity might be worth for further devel-
opment or which one should be prioritized. The
results and the classification of the IFs are de-
picted in Figure 6.

The business potential of the analyzed inno-
vation opportunities is depicted in different
colors: black, grey and white. The innovation
opportunities colored in black have been evalu-
ated and analyzed in the FFE during the re-
search. The innovation opportunity 11 has now
been transformed into a real IF, the innovation

Table 4 Overview of evaluated innovation opportunities (own representation).

Innovation Opportunity Score IFIF Certainty Factor  Current Stage in the Innovation Process
Innovation opportunity 1 0.42 0.78 FFE
Innovation opportunity 2 0.34 0.65 Innovation Project at another department
Innovation opportunity 3 0.50 0.85 FFE
Innovation opportunity 4 0.67 0.56 FFE
Innovation opportunity 5 0.54 0.81 FFE
Innovation opportunity 6 0.43 0.67 Innovation Project
Innovation opportunity 7 0.47 0.74 Terminated
Innovation opportunity 8 0.61 0.69 FFE
Innovation opportunity 9 0.33 0.80 FFE
Innovation opportunity 10 0.47 0.45 FFE
Innovation opportunity 11 0.53 0.75 Innovation Field
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Figure 5 Innovation Field Heat Map of innovation opportunity 11: Visualization Score Cluster Impact Factors vs. Certainty
Factors (own representation).
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Figure 6 Comparison of the business potential of eleven executed innovation opportunities: Visualization IFIF vs. CF
(own representation).
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opportunity 6 has been transformed into an
innovation project and the innovation oppor-
tunity 2 has been handed over to the segment.
Thus, these opportunities are colored white.
The innovation opportunity 7 (grey) has been
terminated due to weak market opportunities
and a low potential for applications.

It is obvious, that the innovation opportuni-
ties 3, 4, 5, 8 and 11 are displayed in the green
area (first quadrant of the heat map) which
means that they might have a higher business
potential and are promising candidates for fur-
ther development in order to generate and de-
velop successful innovations. Five other innova-
tion opportunities (1, 2, 6, 7 and 9) are classified
in the fourth quadrant (red area) signaling only
less business potential. The innovation oppor-
tunity 10 which is classified in quadrant Il is a
“question mark” and thus requires much fur-
ther analysis before it may be transformed into
an IF.

Having applied the methodology to exam-
ples from a specialty chemicals company, it be-
comes clear that there are several innovation
opportunities which are classified in the first
quadrant and therefore, have enough business
potential to be transformed into an IF. The in-
novation opportunities which are treated and
analyzed in the company’s strategic innovation
unit mostly contain an IFIF between 0.3 and 0.7
and a CF of 0.5 to 0.9 (except innovation oppor-
tunity 10). Thus, it can be concluded that after
few weeks of research, the uncertainty regard-
ing the opportunities’ information may be re-
duced but not completely eliminated, so that
the opportunities’ CF is higher than o.5. As the
IFIF of the analyzed innovation opportunities is
higher than 0.3, it may be assumed that the
opportunities which are developed in the stra-
tegic innovation unit contain an advanced level
of business potential.

From the results and the classifications of
the analyzed innovation opportunities in the
heat map, several final conclusions may be
drawn:

The business potential of several evaluated
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innovation opportunities is classified in the
green area (Quadrant ). These opportunities
may be candidates for further development
and transformation into IFs since, as they offer
a high business potential.

Innovation opportunities classified in the
yellow field (Quadrant Il) show less business
potential as there is a high uncertainty regard-
ing the good results of the IFIF. In addition, op-
portunities which are depicted in the orange
area (Quadrant 1) show less business potential
at a first glance, since the IFIF is lower and there
is a higher level of uncertainty. But since it is
the task of a strategic innovation unit to devel-
op innovations with a higher disruptive poten-
tial focusing on new markets and technologies
and including a higher level of risk, one might
argue that IFs classified in these quadrants are
those, which the innovation unit should focus
on and should further support. If IFs develop
more towards the first quadrant, they might be
ready for transfer to other departments or to
the operational segments.

When taking decisions about the further
proceeding of the innovation opportunities
which are classified in the red area (Quadrant
IV), these opportunities and especially their
weaknesses should be carefully evaluated. Still,
if these opportunities might be selected for
further development, the introduction of criti-
cal assumptions and milestones, which need to
be eliminated at first in the next stage of the
innovation process, might be reasonable. Criti-
cal assumptions are those aspects of an innova-
tion opportunity or a project which are most
critical and uncertain. If those assumptions are
wrong, the project has a high risk to fail. There-
fore, it is the task of the innovation manager to
identify critical requirements and thus, deter-
mine critical assumptions which need to be
verified prior to further development and fur-
ther spending of resources. If the innovation
opportunity is transferred to the next stage of
the innovation process, these assumptions
must be verified at first, before the field is fur-
ther investigated. The critical assumptions for

© Journal of Business Chemistry



How to evaluate the future business potential of innovation fields in the

chemical industry

this opportunity may be derived from the 24
identified indicators. Thereby, effectivity may
be increased and resources might be saved,
since innovation managers will at first focus on
the execution of the uncertainties and the solu-
tion of the critical assumptions.

The results of the evaluation of the already
executed innovation opportunities once again
reveal that the developed methodology is only
designed for evaluation, not for selection: As
the examples of the innovation opportunities 2
and 6 reveal, opportunities which are classified
in the Quadrant IV. (red area) may not auto-
matically be terminated. Although the opportu-
nities in this quadrant may contain weaknesses
and do not seem to have large business poten-
tial at first glance, they may still be worth for
further development or the transformation into
an innovation project or an IF after careful ana-
lyzation. Therefore, the methodology may not
be taken for final selections. The innovation
opportunity 2, only showing less business po-
tential was considered to be relevant by an or-
ganizational department, and thus, directly
handed over to the department. In addition, the
innovation opportunity 6 was transformed into
an innovation project as the opportunity was
considered to be worth for further develop-
ment despite its weaknesses.

These examples clearly demonstrate that
the intention of this methodology is a simple
and quick evaluation of an innovation oppor-
tunity’s business potential after a short analy-
sis.

The methodology is not suitable for the final
selection of innovation opportunities. Moreo-
ver, the methodology is not able to forecast the
profitability and the success of the innovation
field.

However, it might seem peculiar that no
innovation opportunity is classified in the top
right corner showing a certainty factor of more
than 0.9 and at the same time an impact factor
that is close to one. Even the innovation oppor-
tunities which have been selected for further
development do not reach such values and are
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classified close to the border of the first and
fourth quadrant (green vs. red) or even in the
red area.

There may be two interpretations for this
phenomenon: On the one hand, after a few
weeks of research, there remains a high
amount of uncertainty concerning the further
development of the innovation opportunity as
it is still part of the FFE. Thus, the innovation
managers made realistic and responsible esti-
mations concerning the innovation opportuni-
ties and showed that after the first screening,
uncertainty may not be completely eliminated.
For this reason, it is very unlikely to achieve cer-
tainty factors higher than o.9.

On the other hand, when looking at the 24
indicators which need to be completed for the
determination of the IFIF, it seems virtually im-
possible to reach a high value for all indicators.
Every innovation opportunity shows weakness-
es or medium values for some indicators.
Therefore, it is quite hard to find innovation
opportunities which receive an IFIF close to one.
Consequently, an innovation opportunity which
is classified in the very upper right corner may
be an ideal state offering a very high business
potential. An explanation for this assumption
might be that the opportunities and IFs classi-
fied in the top right corner could be character-
ized as rather incremental, since the level of
certainty as well as the IFIF are high. As above-
mentioned, the analyzed innovation opportuni-
ties which have been developed and processed
in the strategic innovation unit have an IFIF of
0.3 to 0.7 and a CF higher than 0.4 but not ex-
ceeding 0.9. Since it is the unit’s goal to focus
and develop more disruptive innovations and
IFs, it might be assumed that disruptive innova-
tions and innovation opportunities might have
an IFIF between 0.3 and 0.7 and a CF higher
than 0.4 and not exceeding 0.9. Thus, the ana-
lyzed innovation opportunities due to rather
being disruptive than incremental did not reach
high CFs exceeding 0.9 and also no IFIF close to
1. Consequently, when having a look at the re-
sults of the methodology’s application, promis-
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ing incremental opportunities might be classi-
fied in the top right corner of the heat map,
whereas the more disruptive innovation oppor-
tunities might contain a lower IFIF and even a
lower CF.

The developed methodology may be utilized
for two purposes: First of all, by the classifica-
tion of the business potential of the innovation
opportunity’s clusters, weak and strong clusters
may be identified. Thereby, the innovation
manager may get an indication which clusters
need to be focused and especially developed
before the opportunity can be transferred to
the next stage of the innovation process.
Hence, the methodology offers the possibility
to speed up the innovation process, since pro-
ject managers may directly concentrate on the
investigation of weak clusters and improve or
verify their values. By the execution of iterative
cycles and the early focus on the investigation
of weak clusters, the methodology offers the
application of agile methods in the early stages
of the innovation process. The utilization of an
agile approach in the management of innova-
tions and projects offers an increased flexibility
and speed to the innovation process in order to
adapt to changes in the innovation’s environ-
ment (Kester et al., 2011; Meyer and Marion,
2010). Companies which use an agile frame-
work may improve the effectivity of their prede-
velopment and innovation activities (Gonzalez,
2014). Thus, this methodology may lead to iter-
ative processes, which may accelerate the de-
velopment of IFs, reduce the uncertainties con-
cerned with IFs and develop more effective in-
novations and IFs.

Secondly, by calculating the innovation op-
portunity’s average business potential, the in-
novation manager gets the possibility to com-
pare the analyzed innovation opportunity to
other innovation opportunities. Thereby, the
methodology may support the innovation man-
ager in the decision which opportunity might
be worth for further development and which
potential IF should be selected for further sup-
port and development at first.
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This comparison of different innovation op-
portunities is very important and useful and
might be valuable to departments or groups
with scarce resources. By classifying and com-
paring several innovation opportunities, the
opportunity with the highest business poten-
tial might be identified and thus, should be fur-
ther developed. The most promising innovation
opportunity can be selected for further devel-
opment within the innovation process, due to
its high potential to generate new successful
innovations. The other opportunities are put on
hold and will only be further developed if there
are further resources available.

5 Conclusion

In this chapter, results of the practical appli-
cation of the evaluation tools are summarized.
Ideas for future research which might be based
on this methodology are given in the outlook.

5.1 Summary

In the course of this research, a methodolo-
gy was developed and applied which enables a
quick pre-screening as well as analysis and
evaluation of the business potential of poten-
tial IFs after only few weeks of research about
related topics and literature. Criteria and indi-
cators, which determine the future business
potential of IFs were identified in expert inter-
views. The interviews resulted in 24 individual,
relevant indicators, which build a strong basis
for the determination of the business potential
of IFs in the chemical industry. These indicators
were summarized in the four clusters Technolo-
gy, Market, Resources and Organization.

The importance and the relevance of the
indicators’ and clusters’ individual influence on
the evaluation of the innovation opportunity’s
and IF’s business potential were determined in
a survey. In the view of the respondents, the
market was weighted to be the most important
cluster. The addressable market size, the inter-
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nal competences, the alignment level and the
fit to the segment- or department-strategy
were weighted as most relevant indicators.

The business potential of innovation oppor-
tunities and IFs may be estimated and evaluat-
ed on the basis of objective criteria which are
summarized in the Innovation Field Impact Fac-
tor (IFIF) and on the basis of the subjective Cer-
tainty Factor (CF).

The visualization of the business potential
was realized in a heat map. With the help of
this visualization, it is possible to identify the
business potential of both, the four clusters and
the complete innovation opportunity. In addi-
tion, it allows a comparison of several intended
IFs to select the most promising IF. Evaluation,
analysis and classification of certain innovation
opportunities within the heat map may give an
indication of the opportunity’s business poten-
tial and thereby, may support innovation man-
agers in their decision-making.

The developed method was applied by eval-
uating the business potential of eleven execut-
ed and completed innovation opportunities.
With the help of the methodology, it was possi-
ble to identify weak and strong clusters within
the innovation opportunities and to compare
the opportunities’ business potential.

Thereby, it became obvious that the devel-
oped methodology may only give an indication
about the business potential of possible future
IFs. It is another basis for decision-making using
information on technology, market, required
resources, the organization and the analyst’s
certainty. The methodology is only a decision
guidance and should not be seen as stand-
alone solution for final go- or stop-decisions.

This research shows that the developed
methodology for the evaluation of IFs is a valu-
able tool for practitioners innovating in IFs, not
only within the chemical industry.
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5.2 Outlook

The methodology and the criteria utilized
for the evaluation of the business potential of
IFs offer the possibility for further investigation
and analyses. Besides adjustments in the utili-
zation of the demonstrated methodology, fu-
ture research might investigate the long-term
impact and the consequences, the utilization of
the methodology within the strategic innova-
tion unit might offer. It would be interesting to
analyze and evaluate the methodology’s influ-
ence and the impact on the innovation portfo-
lio. How might the utilization of the evaluation
lead to changes within the unit’s innovation
portfolio? Which impact might this have for the
specialty chemicals company as a whole organ-
ization? Does the demonstrated methodology
symbolize a competitive advantage for the spe-
cialty chemicals company? Following these ide-
as concerning the methodology’s impact, in
case of a successful utilization of the methodol-
ogy, a comparison of the company’s innovation
portfolio and the innovation portfolios of other
(specialty) chemical(s) companies might be the
core of future research. Future studies might
identify if the investigated specialty chemicals
company becomes more successful in the de-
velopment of IFs and commercialization of in-
novations by using the new evaluation meth-
odology.
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Table A1 Interview guidline (own representation).

Number Questions
1 Introduction
a) Welcome, presentation of interviewer
b) Explanation of confidentality, secrecy, recording of the interview and data’s anony-
mization
2 Presentation of the interview partner
Name:
Position:
Duration of company affiliation:
Final degree:
3 a) Presentation of the research structure
b) Explanation of the research purpose and research goals
4 Entry of the interview
a) What was your first innovation project? What was this project about?
b) Why was this innovation project selected? Which reasons have led to the selection of
this innovation project?
c) Which additional criteria have led to the innovation project’s selection?
5 a) Which indicators and factors determine, describe and influence an innovation field?
b) Why do the mentioned indicators determine and describe an innovation field?
6 a) Which indicators and factors have the largest influence on an innovation field?
b) In your view, are there any differences among the indicators regarding the influence
on an innovation field?
7 a) How may the mentioned indicators and factors be evaluated, estimated and quanti-
fied?
b) How may the business potential of a whole innovation field be estimated and quan-
tified?
8 End of the interview

m Questions of the interview partner
m Explanation of further procedure
m Furtherinterview partners?

m Acknowledgement and adoption
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