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PERCEIVED RISKS IN PRODUCT INNOVATION PROJECTS:
DEVELOPMENT OF A RISK SKELETON

loop I.M. Halman, ]imme A. Keizer and X. Michael Song

Abstract

The essence of undertaking a product innovation project is to create or establish
something new. Risk taking is an intrinsic part of that process. In today's markets, with heavy
competition, advanced technology and tough economic conditions, successful product innovation
has become critically important to maintaining and increasing competitive advantage. In
consequence, the importance of diagnosing and managing risks throughout the development
process has increased accordingly. As risks are inherent to innovation, a strategy based on risk
avoidance cannot be a realistic option. So if risks are unavoidable, management must develop an
approach that will identify risks at an early stage of the innovation process and develop strategies
to manage them. Risk diagnosis and handling should thus be seen as an essential part of
successful product innovation management.

In the paper a risk assessment framework is introduced for diagnosing risks in product
innovation projects. In this framework three domains of innovation risk factors are distinguished:
technological risks, organizational risks and business risks. Technological risks, are related to the
intended product (components), the production process and production equipment to use and to
specific intellectual property issues. Organizational risks, are related to such factors as the way
the innovation project is organized and managed and possible external influences from the
project environment. Business risks finally, address issues like the impact on the company's
brand positioning, consumer and trade acceptance, commercial viability of the new product and
possible actions from potential competitors.

Traditionally, the scale of any risk has been defined as depending on its likelihood of occurrence
and the magnitude of the consequence if it does occur. In the paper, we introduce a conceptual framework
for diagnosing risks in product innovation projects. We propose that the true nature of a project risk is not
only determined by the likelihood of its occurrence and the consequence if it does occur, but also on the
perceived ability or inability to influence the risk factor within time and resource limits. Since many
technological and organizational factors interact in an innovation process, they should all together be
carefully considered in a structured way. We develop a risk skeleton for product innovation within a
world-scale operating consumer goods company. Based on data from 114 in-depth interviews and 8
breakthrough projects, a risk skeleton consisting of 12 main risk categories and 142 connected critical
innovation issues are identified. We conclude the paper with a discussion of the use of the risk skeleton as
a risk assessment tool.



Introduction

The development of new products and processes has become in the last decades a focal

point of competition. Firms that are slow to market with products that match neither customer

expectations nor the products of their rivals, are destined to see their market position erode and

financial performance falter [46]. An intensified international competition, diverse and rapidly

changing technologies and demanding customer expectations have made the innovation process

more complex and the possible outcome considerably less certain. In consequence, the

importance of diagnosing and managing risks throughout the development process has increased

accordingly. As risks are inherent to innovation, an innovation strategy based on risk avoidance

cannot be a realistic option. So management must develop and apply approaches that will

identify risks and develop strategies to manage them. This process will have to start already in

the early phase of product development, when management still has the ability to influence the

course of events and make a substantial impact on the eventual outcome [6, 19].

Interest in, and the use of, risk methods in commerce and industry has accelerated

considerably in recent years, stimulated by physical and economic/financial disasters [1,32].

There has been a rapid rise in certain areas, such as environmental risk assessment, influenced by

regulation. In product development, there has been continued attention to reliability strengthened

by the quality improvement drive of the last 10-15 years. Different techniques have been

developed to evaluate effects of product design considerations at each phase of the design and

development process. Some of these are the Failure Modes and Effects Analysis (FMEA), Fault

Tree Analysis (FTA), Potential Problem Analysis (PPA), Hazard and Operationability Study

(HAZOP) and Hazard Analysis [22,23,34]. Their contribution has been that they make it

possible to objectify in a certain way perceptions and measurements of groups and individuals
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about undesired system performances. Qualitative and or quantitative data are gathered using

interviews, brainstorm sessions and checklists. However, although each of these approaches is

carried out to satisfy the need to get an as complete as possible overview of the risks concerned,

there is an inherent uncertainty about the level of comprehensiveness regarding the issues that

are addressed. In response to this reliability question, managers, project consultants and project

team members have been using lists of issues that they have learned to be criticalities.

For product innovation, few efforts have been made to elicit the basic structure of risk

sources and related risk items. To fill this gap in the literature, we develop a generic innovation

risk skeleton. We will also explain how project specific risks may be identified in a systematic

way, using this risk skeleton as a backbone for risk assessment. We believe that such a risk

skeleton would be of great use for the set up of any product innovation risk assessment and for

well based decision making on product innovation risks.

The rest of the paper is organized as follows. In the next section we will first present our

conceptual framework for risk in product innovation. A section explaining the applied research

methodology as well as the industrial setting of our research follows this section. We will then

describe the empirical results and present the basic structure of innovation risk categories. In the

Discussion section of the paper we will elaborate on the theoretical implications of our results

and we will draw some conclusions about the managerial implications of our research.

Conceptual Framework

Traditionally, the scale of any project risk has been defined as depending on its likelihood

of occurrence and the magnitude of the consequence if it occurs. In mathematical terms, a risk is

described as R =P * I, where R is the degree of Risk, P is the Probability (or Uncertainty or
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Likelihood) of the risk occurring and I is the degree of Impact (or Consequence) of the risk.

Williams [48] recently suggests that multiplying the probability and the impact is misleading,

because the correct treatment of the risks requires both dimensions to be considered

simultaneously rather than being merged into one. Lists of risks, only ranked by the multiplied

figure, are dangerous if managers are inclined to only pay attention to the "most risky", i.e.,

highest scoring, risks.

Besides criticism on the acceptability of multiplying likelihood and impact, one may also

question the two-dimensional way of approaching project risks. We refer here to Vlek et al [43,

44] who provide an extensive review and study on statistical risk versus personal control. In the

statistics literature, risk is measurable as a function of the probability and the seriousness of

possible negative consequences of an activity. The probability is estimated by extrapolation from

observed relative frequencies of past similar events. 'Good' decision making or 'proper' risk

taking is validated against substantive accumulated data from the past. For novel, fairly unique

activities or situations however, the underlying database will consist of intuitive beliefs, lines of

explicit reasoning, or scenarios about possible future developments of an activity or situation. A

second distinction that may be made according to Vlek et al [43,44] is between risk taking in a

static choice situation versus risk taking in a dynamic risk taking process. Buying shares is an

example of a static risk choice decision making. In a static risk choice situation a as good as

possible 'gamble' (taking the risk or not) is made. Risk is perceived as an externally determined

factor. In a dynamic risk taking process on the other hand, risk is perceived as a lack of personal

control over actions which may yield negative consequences. In a dynamic process, humanly

controllable factors such as knowledge, skills and other resources may influence the anticipated

risk factor. The above made distinction is supported by March and Shapira [27] who report a
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sharp distinction made by managers between 'gambling' (where the odds are exogeneously and

uncontrollable) and risk taking (where skill or information can reduce uncertainty). "Managers

see themselves as taking risks, but only after modifying and working on the dangers so that they

can be confident of success. Prior to a decision, they look for risk controlling strategies" March

and Shapira [27J.

The essence of product innovation will always be to create or to establish something new.

In line with the distinctions made above, risk assessment in product innovation projects, will be

based on considering the successes and failures of comparable realized projects from the past and

by evaluating through intuitive reasoning the possibilities to reduce uncertainties and to control

the innovation process. We therefore consequently distinguish three dimensions to determine the

level of risk of a certain issue in the innovation process:

• The level ofuncertainty, e.g. the certainty that an appropriate solution for a certain technical

problem will be created

• The controllability or ability to influence course ofactions, e.g. the ability to realize a certain

solution within time and resource limits of the innovation project

• The amount at stake, the importance of the issue concerned for the overall success of the

business in general and the innovation project in particular

Cooper and More [5,6, 7J have distinguished risk in product development into two

components (the level of uncertainty and the amounts at stake). In their "gambling rules", they

also provide some rules to handle and control the level of uncertainty and the amounts at stake

during the development process. It should be noted that the "level of uncertainty" and the "ability

to influence course of actions", are clearly linked with the capabilities of the innovation team to

develop adequate solutions and to their ability to control the innovation process. For all domains
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of innovation risks, a key question will be: what is new or different in this innovation project in

terms of knowledge and skills for the company in general and the innovation team in particular?

Any identified gap, between available and required knowledge and skills, whether it concerns a

technological, organizational or business factor, is a potential risk for the innovation project [17].

The ability of the innovation team to bridge the identified gaps within time and resource limits of

the innovation project determines in the end the severity of the identified risks.

When risk analyses are performed, they often tend to have a one-sided orientation toward

exclusively technological, organizational or commercial factors. The success of a product

innovation project, however, is determined by external influences as well as by internal

circumstances in which technological, organizational and business risk factors interact. In this

research, we have chosen to follow a more holistic approach by capturing all three distinguished

domains of innovation risks.

Given the newness and uniqueness of a particular innovation project, the identification

and evaluation of risks by definition will be based on the expert judgements of the professionals

involved in the risk process. Consistent with organization theory treatment of the environmental

uncertainty construct, our emphasis is on manager's judgements [e.g., 10, 16,45]. The

innovation risk is perceived, interpreted. and evaluated by human actors in organizations.

Managers' perceptions become their reality. Managers' view of the tasks they are asked to

perform depend heavily on the conceptualization they bring to the situation. This is consistent

with the organization theory which suggests that environmental conditions are only important to

the extent that they are perceived by managers and result in distinct managerial actions [e.g., 10,

16,45].
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Research Methodology

Our research design consisted of a multistage combination of different methods: a

literature review of success and failure in product innovation, interactive development of a list of

critical issues in new product development, in-depth case studies, content analysis, and statistical

analysis. The study started with an extensive review of the research results about success and

failure in product innovation [2, 8, 25, 26, 30, 31, 39,42] as well as a comparable literature

review about risk, project risk and project risk management [11, 18,20, 24, 27, 29, 33, 35,36,

37,41,43,44,47,49].

Field Research for Developing Research Instruments

The field research consists of several steps. First, we started with a general orientation

within a well-known multinational consumer goods company (we will refer to this company as

"Company X"). The purpose of this orientation phase was to build an understanding of the

nature of the business and to get familiarized with the innovation practice and procedures of the

company. In particular this orientation helped us to identify issues that had appeared to be critical

for the success of product innovation projects in the past. A total number of 32 senior managers

and R&D experts both in the USA and Europe were interviewed during this exploratory research

stage.

Second, we carried out desk research by examining several documents (company specific

innovation procedures as well as formal project evaluations). Different incidents were reported:

projects that failed in the market and projects that were terminated late on the project route on

the expense of large resources. Interviewees indicated that due to these experiences a clearly
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perceptible readiness originated within the company to deal more systematically with risk in

product innovation projects. On the basis of this first series of interviews and our desk research,

we developed a research instrument which consists of critical innovation risk issues in the

innovation process.

Third, we pretested the research instrument and tried to reformulate these critical issues

in a more generic way. For instance, respondents indicated that one or more projects had run into

difficulties because the teams had overlooked the consequences for production of a slightly

modified packaging. The corresponding critical issue in our list was reformulated as: ''The

product packaging implications are known and will be met". The pretests were conducted with

two groups: (1) a steering group which was established to guide our research project within the

company, and (2) eight R&D-project leaders/managers.

Based on the pretests, we develop the final research instrument with a list of 12 main risk

categories (such as Product Technology risks, Manufacturing Technology risks, Supply Chain

risks, Commercial Viability risks, and Organizational & Project Management Risks) and 92

related critical innovation issues.

Data Collection

After developing the research instrument, eight ongoing innovation projects were

selected for in-depth analysis. These eight projects were perceived by the company executives as

high-risk innovation projects. The projects were also breakthrough projects both from a

technological and market perspective [38,40]. All projects were in their feasibility phase of the

development process. For each of the eight projects, a special risk assessment team was formed.

This risk assessment team consisted of the members of the project team and was extended after
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consultation with the project leader, with relevant stakeholders and experts. Special care was

given to include both technological, business and marketing expertise in every risk assessment

team. Each member of the eight risk assessment teams was individually interviewed by two

interviewers (N = 114). Each interview took approximate 90 minutes.

Before the interviews with a risk team started, a kick-off meeting was organized to

inform the interviewees about the objectives of the interviews. The respondents were asked to

prepare themselves by thinking of issues the project team in general and/or the interviewee in

particular were less experienced or confident about. To stimulate preparation the suggestion was

made that each respondent should once again go through the project plan (with intended scope,

objectives, and deadlines) and to have a thorough look at the earlier described list of critical

innovation issues. In this research phase, the list served the function of a 'trigger-list' and it

encourages interviewees to think of potential critical issues that could jeopardize the project

success.

All interviews followed a standard protocol. First the interviewee had to clarify his (or

her) position and relationship with the project. Next the interviewee was asked to explain what

from his (or her) perspective the project was about and to indicate from his (or her) own

responsibility and competence the main critical issues in the project. After this, the project and

project team as a whole was addressed. Respondents were invited to look across functional

borders. The last part of the interview concerned the list with trigger questions. Respondents

were asked to verify if important issues had not been discussed and to point out critical issues

that were concerned relevant for the specific project.
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The interviews with 114 professionals in innovation management resulted in a total list of

653 perceived project risks. Appendix A presents a brief description of the eight projects. Table

1 contained the number of participants and the number of risk issues for each project.

[Insert Table 1 about here]

Analyses

We performed a content analysis using the procedure recommended by Kassarjan [21].

The aim was to standardize the outcomes of the different interviews from the different project

teams. The above mentioned list of critical issues was used as framework. Every critical issue on

this list was given a unique code. Two researchers independently subsequently coded all 653

perceived project risks in terms of issues within the list. After that, they compared their outcomes

and discussed any differences. In cases where the consensus could not be reached, a third

researcher with adequate knowledge in the field of innovation management served as a referee

and determined the final coding.

The referee had to intervene in only 5% of the identified 653 perceived project risk

issues. Most issues could be coded within the framework of the list. The issues that could not be

coded were discussed separately to decide the label under which they should be added to the list.

Two issues could not be placed at all and therefore were deleted from final analyses, because

they were regarded as completely out of scope, not falling within the definition of risk. Finally

the list with 12 main risk categories and 92 critical innovation issues was revised into a risk

skeleton with 12 main risk categories and 142 related critical innovation issues.
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Results

As proposed in the conceptual framework section, the process to realize a successful

product innovation is determined by external influences as well as internal circumstances.

External influences from the project environment may come from competitors, trade customers,

suppliers, consumers, but also from key opinion formers, environmental interest groups or legal

and political restrictions by governmental bodies. Internal circumstances comprehend su~h

factors as the relative positioning of the new product within the company's innovation strategy,

internal support for the project and the way the project will be organized and managed. In this

process, technological, organizational, as well as business and economic factors interact and

should all together be carefully considered. The 12 distinguished risk categories of the risk

skeleton reflect this holistic point of view. Based upon the research process explained in the

previous section, we determine for every risk category a certain number of related critical

innovation issues. The results are presented in Table 2.

[Insert Table 2 about here]

Table 3 presents an example of the critical innovation issues related to a specific risk

category. In this table the 12 critical innovation issues connected with the third risk category:

"Manufacturing Technology risks" are represented. It should be noted that the relative

importance of the critical innovation issues differ across projects. To illustrate this, we have

included in table 3, for every critical innovation issue, the number of Manufacturing Technology

risks that came out from the individual interviews for each of the 8 innovation projects in our

sample. Our content analysis clarified for instance, that issue 3.6. within this table (Production

system requirements such as meeting quality and safety standards of production and facilities
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and adequate scale up training for the workers involved) appeared to be much more important for

projects P2 (project Starling) and P5 (project Woodpecker) than it is for the other projects.

[Insert Table 3 about here]

From table 3 one may also conclude that the relative importance of a whole risk category

may vary according to the specific scope and content of the project at hand. Manufacturing

Technology risks for projects P2 (project Starling) and P5 (project Woodpecker) were assessed

by the risk teams concerned as extremely important. The risk team for Project Magpie (P7) on

the other hand, did not identify any important project risks related with manufacturing

technology.

An interesting question after the content analysis is: what are the most frequently

addressed risk issues? We rank critical innovation issues according to the frequency that each

issue had been addressed as being important within the 8 projects of our sample. The top-10 list

of the most frequently addressed critical innovation issues is represented in Table 4.

[Insert Table 4 about here]

To assess the usefulness of the risk skeleton across the eight projects, we present the

percentage of critical innovation issues that were perceived in Figure 1. As shown in Figure 1,

88% of all critical innovation issues included in the risk skeleton were important for at least 1

project, 60% for at least 2 projects, 37% for at least 3 projects, 24% for at least 4 projects, 14%

for at least 5 projects, 4% for at least 6 projects, and 1% for at least 7 projects, respectively.

While there is a diminishing number of common criticalities with an increasing number

of projects, the results suggest that the risk skeleton includes all the essential critical innovation

issues. Thus, the risk skeleton may be of value for risk identification in a risk assessment

process. If the risk skeleton is used as a reference list for risk identification, an important step in
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the risk assessment process will be to select those issues that will appear to be critical for a

particular innovation project. In the discussion section, we will explain how the risk skeleton is

used as a reference list for risk identification in product innovation projects in company X.

[Insert Figure 1 about here]

After the individual interviews, the 114 interviewees were presented a questionnaire and

were asked next to assess (on a 1-5 points scale), for each of the identified risk factors of their

project, their ability to realize a satisfying solution within the time and resource constraints of the

project concerned. Table 5 and 6 illustrate the results of those critical innovation issues that

innovation professionals perceived they had the most respectively the minimum ability to

control. The results in Table 5 suggest that several of the risk issues may be solved through clear

communication and agreements between the members of the project team or the project team and

their subcontractors. Although perceived as being able to control, disappointments and failures in

the realization of product innovation projects are often due to a nai've but optimistic attitude

toward controllable risk factors. It should therefore be stressed that also the controllable risk

factors will need to be carefully managed.

[Insert Tables 5 and 6 about here]

The findings in Table 6 indicate that a number of issues go beyond the direct authority of

the project team. Issues like foreseeing competitor's future challenges and strategy to follow with

respect to possible crossing of patents will require the commitment and combined efforts of

several departments within the organization or even outside the company.

The findings in Tables 5 and 6 support the assumption made in the conceptual framework

that, in addition to the uncertainty and the amounts at stake, the ability to influence course of
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actions during the innovation process is important component in should be taken into account in

project risk assessment.

Discussion

An innovation process requires effective action from all of the major functions in the

business. Only if all of these functional activities fit well together, a company may achieve great

new products and processes [3,46]. The subsequent steps followed in our research process, have

resulted in a comprehensive risk skeleton consisting of 12 risk categories with 142 connected

critical innovation issues. The 142 critical innovation issues of the risk skeleton endorse the need

for cross-functional integration in the innovation process. Both technological and organizational,

as well as business and economic risk factors were addressed by the interviewees as being

important. Critical innovation issues on the Top-10 list (see Table 4) will need both product

engineering, manufacturing, marketing and project management skills to solve these issues

satisfactory.

An important question concerns the possible use of the developed risk skeleton in the

innovation process. Company X adopted the risk skeleton as an important reference tool for risk

identification. The use of the proposed risk skeleton has shown to prevent the possibility of

overlooking the important potential risk factors. Without the risk skeleton, some critical issues

may be omitted because they are not causing problems at that very moment or do not come up

during brainstorm sessions of the project team. The risk skeleton can trigger project team

members to think of the issues that are or can become critical for the innovation project, not only

within the range of obvious ones people think of spontaneously, but also the ones that are less

obvious. Within the company X, 35 senior managers in innovation management were trained to
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facilitate this process of risk identification, evaluation and decision making. The risk skeleton is

used now as a reference list on a world scale basis for innovation projects which are considered

to be strategically important for company X. From feed back sessions, it became clear that

members of the product innovation teams were positive about the added value: "We always did

risk management, but we did it in an ad hoc way"; "It should not be seen as an audit tool, but as

a tool to help members of a project team to do their job more effectively" and: "It is a very

powerful and robust process. It helped a lot to overcome the critical issues in this project".

Limitations and Future Research

As with any assessment tools, the risk skeleton proposed here is not inclusive of all of the

relevant risk issues. Sjoberg [36] gives as an example, the study of improbable events in the

production of reactor vessels is given. It is generally very difficult according to Sjoberg, to

describe, and even more difficult to estimate the probability of human errors or sabotage. As a

consequence these types of risks are often disregarded. The analysis is also generally made under

the assumption that the environment of the system functions in a normal way, for example that

operators are competent, and that certain qualities of replacement components are guaranteed.

Pidgeon [29] concludes that risk analyses, no matter how sophisticated, are "inherently

incomplete": "One can never know completely what one does not know". In the light of this

inherent incompleteness, the decision issue seems to be: are we facing a case of an acceptable

degree of ignorance or not? Still it seems reasonable to believe that a formal way of risk

assessment is after all better than a more informal judgement of risk. The task of making a

judgement of risk in a complicated innovation project involves the integration of a large amount

of information. As explained before, the chance of missing significant events will probably be
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larger in informal judgement. Sjoberg refers in this respect to psychological research (Slovic and

Lichtenstein [37] and Tversky and Kahneman [41]) that people are not very good at integrating

information intuitively. We therefore conclude that it is probably better to evaluate the risks in an

innovation project in a structured, explicit way and according to some formalized procedure. As

such it can contribute significantly to decision making, realistically taking into account its

relative value and limitations.

An important question concerns the applicability of the developed risk skeleton for other

companies. Company X is a consumer goods company working on a world scale basis. The

target market is reached through trade customers. Furthermore, repeat sales and product stability

play an important role. This specific context has been directive in the process of drawing up the

risk skeleton with connected critical innovation issues. For companies, which are comparable in

context, we expect the risk skeleton will prove its robustness. However, for companies with a

different industrial context (e.g., business-to-business organizations), the developed risk skeleton

will need some specific modifications. Further systematic evaluation within companies however

will provide enriched knowledge about the robustness of the developed risk skeleton.

In today's market place, there is an increasing sense of urgency in the need to develop

new products, to reduce their development times and to be innovative [13]. Being in the business

of innovation, means taking risks, in the knowledge that opportunities can only be exploited if a

degree of risk is accepted. Meredith and Mantel [28] however, have pointed to the fact that many

managers are still risk avoiders and that avoidance of risk goes hand in hand with avoidance of

creativity. Seen from this angle, stressing the need to identify and manage risks might reinforce

existing risk avoidance tendencies. Use of the risk skeleton as explained in this paper, should not
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be seen as a way to avoid risks, but as a way to consciously agree on the level of risk taking and

of being prepared to manage them.
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Figure 1

The importance of the critical innovation issues in risk skeleton
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Table 1
Overview of projects with number of participants and number of risk issues

Projects Number of Number of
name participants risk issues

PI. Sparrow 12 53

P2. Starling 21 179

P3. Gull 19 96

P4. Finch 13 71

P5. Woodpecker 15 120

P6. Blackbird 13 51

P7. Magpie 8 24

P8. Rook 13 59

Totals: 114 653
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Table 2
Risk skeleton: 12 risk categories with their number of connected critical innovation issues

Risk catej!ories:
1. Product Family & Brand Positioning risks

2. Product Technology risks

3. Manufacturing Technology risks

4. Intellectual property risks

5. Supply chain & Sourcing risks

6. Consumer Acceptance & Marketing risks

7. Trade Customer risks

8. Competitor risks

9. Commercial Viability risks

10. Organization & Project Mgmt risks

11. External risks

12. Screening & Appraisal risks

Total number of critical innovation issues:

20

number of connected critical
innovation issues per risk category

13

11

12

7

11

16

10

9

17

22

8

6
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Table 3
Critical Innovation Issues Connected with Manufacturing Technology Risks

Manufacturing Technolol[Y Risks PI P2 P3 P4 P5 P6 P7 P8
3.1. Raw materials meeting 3 1

technical requirements

3.2. Known and specified process steps to 3 1 1
realize new product

3.3 Known and fully understood process 2 1 3 2
conditions (temperature, energy, safety
requirements etc.)

3.4. Adequate Production means (equipment 1 6 1 7
and tools) available when needed

3.5. Scale up potential according to 3 1 1 5
production yield standards

3.6. Quality & safety requirements of 9 9
Production system (facilities &
personnel)

3.7. Product packaging implications: known 4 1 2 2
and feasible

3.8. Alternative options to process new
intended product

3.9. Manufacturing meeting production 1 2
standards

3.10. Required production capacity available 1 1 1
when needed

3.11. Adequate Production Start up process 3 1

3. 12.Reuseability of rejects in production 3

Total number of Manufacturing Technology 4 29 8 2 30 4 0 4
risks:
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Table 4
Top-lO list of most frequently addressed risk issues

Ranking Risk
CateJ!ory Top-10 ofRisk issues: Frequency

1 6 Communicating the new product with target 26
consumers

2 10 Organisation and management of the project 23

3 2 Stability of the product, while in storage in 22
production plant, in shop/warehouse, during
transportation or at home

4 3 Quality & safety requirements of Production 18
system (facilities & personnel)

5 5 Constant and predictable quality of supply 16
by suppliers

6 11 Possible negative external reactions by key 15
opinion formers or interest groups

7 3 Adequate Production means (equipment and 14
tools) available when needed

8 2 New product fulfills intended functions 13

9 6 New product meets consumer standards and 13
demands

10 6 New product's appeal to generally accepted 12
values (health, safety, nature, environmental
issues)

22



Table 5
The Level of the Project Team's Ability to Influence the Outcome of the Critical

Innovation Issues

Risk Standard
Catef(ory Critical innovation issue Mean Deviation Median

6 Key product ingredients accepted by the 4.23 1.25 5.00
target consumers

7 Trade customers welcoming the new product 4.17 0.69 4.00
given the required surface and volume on
shelf it will occupy

10 Effective communication between members 4.17 0.97 4.00
of the project team

10 Appropriate and clearly defined roles, tasks 4.08 0.86 4.00
and responsibilities of all project team
members

5 Realizing attractive purchasing agreements 4.07 0.68 4.00
with suppliers

5 Possibility to satisfactorily cancel contracts 4.07 0.85 4.00
with suppliers

6 A clearly defined and agreed target market 4.04 0.66 4.00

11 Support of key opinion formers secured 4.00 0.94 4.00

• The number in third column is the perceived level ofthe project team's ability to influence
the outcome

• a 1-5 points scale was used in the questionnaire
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Table 6
Critical Innovation Issues that the Project Team Perceive to Have the Minimum Ability to

Control

Risk Standard
CateJ!ory Critical innovation issue Mean Deviation Median

5 Supplier's readiness to accept modifications if 1.83 0.69 2.00
required

8 New product enabling the creation of 2.28 0.66 2.50
potential barriers for competitors

4 Patent crossing potential 2.27 1.01 2.50

1 Contribution to project portfolio 2.32 1.17 2.00

8 Ability to foresee competitor's future 2.35 1.15 2.00
challenges

6 New Product offering easy-in-use advantages 2.61 0.95 2.50
if compared to competitive products

11 Relevant environmental issues which have to 2.61 1.06 3.00
be managed identified

9 New Product's commercial viability due to 2.67 1.07 2.00
required repeat sales

• The number in third column is the perceived level ofthe project team's ability to influence
the outcome

• a 1-5 points scale was used in the questionnaire
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Appendix A
Project descriptions

PI: PROJECT SPARROW

Aim of the project is to develop, manufacture and launch a product that looks in many
ways on an already existing product, but that will be produced on the basis of completely new
raw materials. Due to the change in raw materials the product will get a new image, which can
lead to a complete change in market relations for this specific product. The technology to get the
new raw materials is being developed by different potential suppliers. It is uncertain whether
each potential supplier will be able to deliver the required qualities and quantities. If the new
product will be a success, the same new raw materials can also be used in some of the company's
other products. A change in raw materials might cause public controversy because of safety
issues.

P2: PROJECT STARLING

The company wants to introduce a product to which one completely new ingredient has
been added. As a consequence the appearance of the product will change as well as the product
performance. The company estimates that by introducing this product it will gain considerable
competitive advantages. Adding this new ingredient to the product has drastic consequences for
production technology. Issues concern: separation of different raw materials, accurate dosing of
ingredients, and safety in the production plant. Consumer appraisal for the appearance and
performance is another important issue. For consumers the product has a completely new
appearance. The product requires a change in consumer habits. If the new product would appear
to be not successful in the market this can seriously damage the brand name. If consumers accept
the product a new product platform will be launched. If not, it is doubtful whether the company
will have a sound fall back option. Furthermore two former projects within the company have
not been very successful. A snowball-effect is feared.

P3: PROJECT GULL

The intention is to launch a product that has a new package and a new consumer
message. Both novelties are linked. The new product performance can only be realized in the
new package. The idea for the product was based on experiences with the product in one niche
market. There the product was very successful because it appealed to a very specific message.
Now the company wants to exploit the success on a much larger scale. Because of legal
restrictions some or the original ingredients have to be changed. There are some candidate
ingredients. The question is whether one of them provide the required performance. The original
package was well designed for the original product formulation. Any of the new ingredients will
require adaptations to the package. The existing package is not reliable and suitable for the new
product.
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P4: PROJECT FINCH

A small competitor had introduced in a small market a new product which delivered a
much higher consumer-valued perfonnance than whatever comparable product had achieved till
then. Assessments were that it was necessary at least to follow this trend, if not to beat it. It
would be difficult to get the appropriate raw materials. The raw materials the competitor was
using would not be obtainable. Their solution had been patented. Company X would have to
achieve the desired goal along a completely different route. There were some candidate raw
materials. It was uncertain whether these raw materials would deliver the intended perfonnances.
And if one of them did, would there be enough supply to meet demands in case the product
would become booming? It was already certain that the new product would be considerably more
expensive then the fonner ones. Would consumers buy the message of a much better
perfonnance and be willing to pay the price? How would other competitors react? Because it was
a really new product, managers outside the team were more than nonnally interested in the
progress of the project. Their interest could easily shift to unwanted interventions. Safety issues
could not be excluded. A solid test methodology would have to guarantee that the product would
be safe for use for adults and children.

P5: PROJECT WOODPECKER

The new product was seen as a platfonn for further variants and niches. The intention
was to be first to market with this product. The fonnat was new, including one completely new
component. This innovation also required a new package. The unique selling point had to be:
simplicity, easy-in-use. The new component would be supplied by a new outside supplier. Point
of worry was to what extent the component would be produced under internationally acceptable
employment standards. Would there be contingency options for this supplier? Logistics was also
an important issue. Would the product remain unharmed during transport and storage? There
were also issues involved regarding manufacturing: low production line efficiency was expected.
Would the required quantities still be produced? Would there be enough spares to avoid major
production hold ups? The patent position would also be important to consider. Patenting was
seen as one of the most important ways to withstand challenge from competitors.

P6: PROJECT BLACKBIRD

The project was meant to deliver a new product with a new process. The perfonnance of
the product had to be better than that of competitive products. The innovation in the product
concerned the way different components were connected. The new connection enabled quicker
and easier activation of the intended effects. The product was meant first for a market where
heavy competition required quick action to maintain market shares. Further plans to introduce
the new product had to be considered with much care because markets had specific user-habit
characteristics. The project team was only indirectly infonned about the user conditions to be
met. An outside supplier was to deliver the new key component. The contractual agreements had
not yet been settled. Point of attention was to be whether the test results would meet the market
conditions.
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P7: PROJECT MAGPIE

The project's aim was to deliver a product that addressed a new dimension in consumer
values. To be able to realize this claim, data about the product performance had to be provided. It
was unsure that whether the available data would meet the standards set for this product. To stay
ahead of competition the technical solution had to be patented in time. The supply of raw
materials was not yet secured. Discussions with the supplier were ongoing. It was not clear who
within company X was authorized to sign the supply contracts. A second supplier, needed by the
time stocks must be built up, was not yet found. Within the company two parties still had to
settle their disagreement about the marketing approach. Communication within the team went
bilateral via the project leader.

P8: PROJECT ROOK

Perception was that customers are systematically changing the interiors of their houses.
New materials were to be applied. As a consequence the company had to rethink the formulation
of one of its products. The new product would have to replace an existing one, which had gained
a strong brand position. The question was: will consumers accept the new product as a reliable
replacement of the well-known former one. There was pressure on the project because it was
assessed that competitors were preparing to meet the new consumer conditions from a different
angle. They had other basic solutions for the problem and could come with surprising new
solutions. Would the product be there in time, and would it have convincing consumer benefits?
Question was which evaluation methodology to use for the new product. Complication was that
teams on different locations had to synchronize work programs.
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