
www.innovation-portal.info

Chapter 8

Building the Case

By the end of this chapter you will develop an understanding of:

• developing and using a business plan to attract resources

• choosing and applying the most appropriate forecasting methods

• identifying and managing risk and uncertainty.

LEARNING OBJECTIVES

The usual motive for developing a formal business plan is to secure support or funding for a 
project or venture. However, research is not unanimous on the role and effectiveness of busi-
ness plans. Some studies indicate a positive relationship between the development of a formal 
business plan and the ability to attract external funding,1 whereas others fi nd no signifi cant 
relationship.2 Whatever the reality, the development of a convincing plan has become a rite of 
passage for a new venture. In practice, business planning serves a much broader function than 
funding, and can help to translate abstract or ambiguous goals into more explicit operational 
needs, and support subsequent decision making and identify trade-offs. A business plan can 
help to make more explicit the risks and opportunities, expose any unfounded optimism and 
self-delusion, and avoid subsequent arguments concerning responsibilities and rewards.

Developing the Business Plan

No standard business plan exists, but in many cases venture capitalists will provide a pro 
forma for their business plan. Typically, a business plan should be relatively concise, say no 
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234 Part III  Finding the Resources

more than 20 pages. Begin with an executive summary and include sections on the prod-
uct, markets, technology, development, production, marketing, human resources, fi nancial 
estimates with contingency plans and timetable and funding requirements. A typical formal 
business plan will include:3

• details of the product or service
• assessment of the market opportunity
• identifi cation of target customers
• barriers to entry and competitor analysis
• experience, expertise and commitment of the management team
• strategy for pricing, distribution and sales
• identifi cation and planning for key risks
• cash-fl ow calculation, including break-even points and sensitivity
• fi nancial and other resource requirements of the business.

Most business plans submitted to venture capitalists are strong on the technical con-
siderations, often placing too much emphasis on the technology relative to other issues. As 
Roberts notes, ‘entrepreneurs propose that they can do it better than anyone else, but may 
forget to demonstrate that anyone wants it’.4 He identifi es a number of common prob-
lems with business plans submitted to venture capitalists: marketing plan, management 
team, technology plan and fi nancial plan. The management team will be assessed against 
their commitment, experience and expertise, normally in that order. Unfortunately, many 
potential entrepreneurs place too much emphasis on their expertise, but have insuffi cient 
experience in the team, and fail to demonstrate the passion and commitment to the venture 
(Table 8.1).

There are common serious inadequacies in all four of these areas, but the worst are in 
marketing and fi nance. Less than half of the plans examined provide a detailed marketing 
strategy, and just half include any sales plan. Three-quarters of the plans fail to identify 

or analyse any potential competitors. As a result most 
business plans contain only basic fi nancial forecasts, 
and just 10% conduct any sensitivity analysis on the 
forecasts. The lack of attention to marketing and com-
petitor analysis is particularly problematic as research 
indicates that both factors are associated with subse-
quent success.

For example, in the early stages many new ventures rely too much on a few major 
customers for sales, and are therefore very vulnerable commercially. As an extreme exam-
ple, around half of technology ventures rely on a single customer for more than half of 
their fi rst-year sales. An overdependence on a small number of customers has three major 
drawbacks:

• Vulnerability to changes in the strategy and health of the dominant customer.
• A loss of negotiating power, which may reduce profi t margins.

Case Study illustrating the diffi culties 

in developing a business plan, even 

in mature markets and technologies, 

Clearvue, is available on the Innovation 

Portal at www.innovation-portal.info
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• Little incentive to develop marketing and sales functions, which may limit future 
growth.

Therefore, it is essential to develop a better understanding of the market and technologi-
cal inputs to a business plan. The fi nancial estimates fl ow from these critical inputs relatively 
easily, although risk and uncertainty still need to be assessed. This chapter focuses only on 
the most important, but often poorly executed, aspects of business planning for innovations. 
We fi rst discuss approaches to forecasting markets and technologies, and then identify how 
a better understanding of the adoption and diffusion of innovations can help us to develop 
more successful business plans. Finally, we look at how to assess the risks and resources 
required to fi nalize a plan.

TABLE 8.1 Criteria used by venture capitalists to assess proposals

Criteria
European 
(n = 195)

American 
(n = 100)

Asian 
(n = 53)

Entrepreneur able to evaluate and react to risk 3.6 3.3 3.5

Entrepreneur capable of sustained effort 3.6 3.6 3.7

Entrepreneur familiar with the market 3.5 3.6 3.6

Entrepreneur demonstrated leadership ability* 3.2 3.4 3.0

Entrepreneur has relevant track record* 3.0 3.2 2.9

Product prototype exists and functions* 3.0 2.4 2.9

Product demonstrated market acceptance* 2.9 2.5 2.8

Product proprietary or can be protected* 2.7 3.1 2.6

Product is ‘high technology’* 1.5 2.3 1.4

Target market has high growth rate* 3.0 3.3 3.2

Venture will stimulate an existing market 2.4 2.4 2.5

Little threat of competition within three years 2.2 2.4 2.4

Venture will create a new market* 1.8 1.8 2.2

Financial return > 10 times within 10 years* 2.9 3.4 2.9

Investment is easily made liquid* (e.g. made public 

or acquired)

2.7 3.2 2.7

Financial return > 10 times within 5 years* 2.1 2.3 2.1

1 = irrelevant, 2 = desirable, 3 = important, 4 = essential. *  Denotes signifi cant at the 0.05 level.

Source: Adapted from Knight, R. (1992) Criteria used by venture capitalists, in: T. Khalil and 

B. Bayraktar (eds), Management of Technology III: The Key to Global Competitiveness, Norcross, 

GA: Industrial Engineering & Management Press, 574–83.
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236 Part III  Finding the Resources

What Is the ‘Fuzzy Front End’, Why Is It Important and 
How Can It Be Managed?

Technically, new product development (NPD) projects often fail at the end of a development 
process. The foundations for failure, however, often seem to be established at the very beginning 
of the NPD process, often referred to as the fuzzy front end. Broadly speaking, the fuzzy front 
end is defi ned as the period between when an opportunity for a new product is fi rst considered 
and when the product idea is judged ready to enter formal development. Hence, the fuzzy front 
end starts with a fi rm having an idea for a new product and ends with the fi rm deciding to launch 
a formal development project or, alternatively, deciding not to launch such a project.

In comparison with the subsequent development phase, knowledge on the fuzzy front end 
is severely limited. Hence, relatively little is known about the key activities that constitute the 
fuzzy front end, how these activities can be managed, which actors participate as well as 
the time needed to complete this phase. Many fi rms also seem to have great diffi culties manag-
ing the fuzzy front end in practice. In a sense this is not surprising: the fuzzy front end is a cross-
roads of complex information processing, tacit knowledge, confl icting organizational pressures 
and considerable uncertainty and equivocality. In addition, this phase is also often ill defi ned 
and characterized by ad hoc decision making in many fi rms. It is therefore important to identify 
success factors which allow fi rms to increase their profi ciency in managing the fuzzy front end. 
This is the purpose of this research note.

In order to increase knowledge on how the fuzzy front end can be better managed, we con-
ducted a large-scale survey of the empirical literature on the fuzzy front end. In total, 39 research 
articles constitute the base of our review. Analysis of these articles identifi ed 17 success factors 
for managing the fuzzy front end. The factors are not presented in order of importance, as the 
present state of knowledge makes such an ordering judgemental at best.

• The presence of idea visionaries or product champions. Such persons can overcome stability 
and inertia and thus secure the progress of an emerging product concept.

• An adequate degree of formalization. Formalization promotes stability and reduces uncer-
tainty. The fuzzy front end process should be explicit, widely known among members of 
the organization, characterized by clear decision-making responsibilities and contain specifi c 
performance measures.

• Idea refi nement and adequate screening of ideas. Firms need mechanisms to separate good 
ideas from the less good ones, but also to screen ideas by means of both business and feasibil-
ity analysis.

• Early customer involvement. Customers can help to construct clear project objectives, reduce 
uncertainty and equivocality, and facilitate the evaluation of a product concept.

• Internal cooperation among functions and departments. A new product concept must be able 
to survive criticism from different functional perspectives, but cooperation among functions 

ENTREPRENEURSHIP IN ACTION 8.1
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 Chapter 8  Building the Case 237  

and departments also creates legitimacy for a new concept and facilitates the subsequent 
development phase.

• Information processing other than cross-functional integration and early customer involve-
ment. Firms need to pay attention to product ideas of competitors, as well as legally mandated 
issues in their emerging product concepts.

• Senior management involvement. A pre-development team needs support from senior manage-
ment to succeed, but senior management can also align individual activities which cut across 
functional boundaries.

• Preliminary technology assessment. Technology assessment means asking early whether 
the product can be developed, what technical solutions will be required and at what cost. 
Firms need also to judge whether the product concept, once turned into a product, can be 
manufactured.

• Alignment between NPD and strategy. New concepts must capitalize on the core competence 
of their fi rms, and synergy among projects is important.

• An early and well-defi ned product defi nition. Product concepts are representations of the 
goals for the development process. A product defi nition includes a product concept, but in 
addition provides information about target markets, customer needs, competitors, technology, 
resources, etc. A well-defi ned product defi nition facilitates the subsequent development phase.

• Benefi cial external cooperation with stakeholders other than customers. Many fi rms benefi t 
from a ‘value-chain perspective’ during the fuzzy front end, e.g. through collaboration with 
suppliers. This factor is in line with the emerging literature on ‘open innovation’.

• Learning from experience capabilities of the pre-project team. Pre-project team members need 
to identify critical areas and forecast their infl uence on project performance, i.e. through learn-
ing from experience.

• Project priorities. The pre-project team needs to be able to make trade-offs among the com-
peting virtues of scope (product functionality), scheduling (timing) and resources (cost). In 
addition, the team also needs to use a priority criteria list, i.e. a rank ordering of key product 
features, should it be forced to disregard certain attributes owing to, say, cost concerns.

• Project management and the presence of a project manager. A project manager can lobby for 
support and resources and coordinate technical as well as design issues.

• A creative organizational culture. Such a culture allows a fi rm to utilize the creativity and 
talents of employees, as well as maintaining a steady stream of ideas feeding into the fuzzy 
front end.

• A cross-functional executive review committee. A cross-functional team for development is 
not enough; cross-functional competence is also needed when evaluating product defi nitions.

• Product portfolio planning. The fi rm needs to assure suffi cient resources to develop the 
planned projects, as well as balancing its portfolio of new product ideas.

Although successful management of the fuzzy front end requires fi rms to excel in individual 
factors and activities, this is a necessary rather than suffi cient condition. Firms must also be able 
to integrate or align different activities and factors, as reciprocal interdependencies exist among 

(continued)
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238 Part III  Finding the Resources

different success factors. This is often referred to as ‘a holistic perspective’, ‘interdependencies 
among factors’ or simply as ‘fi t’. To date, however, nobody seems to know exactly which factors 
should be integrated, and how this should be achieved. In addition, specifi c guidelines on how to 
measure performance in the fuzzy front end are also lacking. Hence, only fragments of a ‘theory’ 
for managing the fuzzy front end can be said to be in place.

To make things even more complicated, the fuzzy front end process seems to vary not only 
among fi rms but also among projects within the same fi rm where activities, their sequencing, 
degree of overlap and relative time duration differ from project to project. Therefore, capabili-
ties for managing the fuzzy front end are both highly valuable yet diffi cult to obtain. Developing 
fi rms therefore need fi rst to obtain profi ciency in individual success factors. Second, they need to 
integrate and arrange these factors into a coherent whole aligned to the circumstances of the fi rm. 
And fi nally, they need to master several trade-off situations which we refer to as ‘balancing acts’.

As a fi rst balancing act, fi rms need to ask if the screening of ideas should be made gentle or 
harsh. On the one hand, fi rms need to get rid of bad ideas quickly, to save the costs associated 
with their further development. On the other hand, harsh screening may also kill good ideas 
too early. Ideas for new products often refi ne and gain momentum through informal discussion, 
a fact which forces fi rms to balance too gentle and too harsh screening. Another balancing act 
concerns formalization. The basic proposition is that formalization is good because it facilitates 
transparency, order and predictability. However, in striving to enforce effectiveness, formalization 
also risks inhibiting innovation and fl exibility. Even if evidence is still scarce, the relationship 
between formality and performance seems to obey an inverted U-shaped curve, where both too 
little and too much formality has a negative effect on performance. From this it follows that 
fi rms need to carefully consider the level of formalization they impose on the fuzzy front end.

A third balancing act concerns the trade-off between uncertainty and equivocality reduction. 
Market and technological uncertainty can often be reduced through environmental scanning and 
increased information processing in the development team, but more information often increases 
the level of equivocality. An equivocal situation is one where multiple meanings exist, and such 
a situation implies that a fi rm needs to construct, cohere or enact a reasonable interpretation to 
be able to move on, rather than to engage in information seeking and analysis. Therefore, fi rms 
need to balance their need to reduce uncertainty with the need to reduce equivocality, as trying 
to reduce one often implies increasing the other. Furthermore, fi rms need to balance the need 
for allowing for fl exibility in the product defi nition with the need to push it to closure. A key 
objective in the fuzzy front end is a clear, robust and unambiguous product defi nition as such a 
defi nition facilitates the subsequent development phase. However, product features often need to 
be changed during development as market needs change or problems with underlying technolo-
gies are experienced. Finally, a fi nal balancing act concerns the trade-off between the competing 
virtues of innovation and resource effi ciency. In essence, this concerns balancing competing value 
orientations, where innovation and creativity in the front end are enabled by organizational slack 
and an emphasis on people management, while resource effi ciency is enabled by discipline and 
an emphasis on process management.

In addition, the fuzzy front end process needs to be adapted to the type of product under 
development. For physical products, different logics apply to assembled and non-assembled 
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Forecasting Innovation

Forecasting the future has a pretty bad track record, but nevertheless has a central role in 
business planning for innovation. In most cases the outputs, that is the predictions made, are 
less valuable than the process of forecasting itself. If conducted in the right spirit, forecasting 
should provide a framework for gathering and sharing data, debating interpretations and 
making assumptions, challenges and risks more explicit.

Forecasting the future has a central role in business planning for innovation. In most 
cases the outputs, that is the predictions made, are less valuable than the process of forecast-
ing itself. If conducted in the right spirit, forecasting should provide a framework for gather-
ing and sharing data, debating interpretations and making assumptions, challenges and risks 
more explicit.

There are many different methods to support forecasting, each with different benefi ts and 
limitations (Table 8.2).

There is no single best method. In practice, there will be a trade-off between the cost, 
time and robustness of a forecast. The most appropriate choice of forecasting method will 
depend on:

• what we are trying to forecast
• rate of technological and market change
• availability and accuracy of information
• the company’s planning horizon
• the resources available for forecasting.

In practice, there will be a trade-off between the cost and robustness of a forecast. The 
more common methods of forecasting, such as trend extrapolation and time series, are of 
limited use for new products, because of the lack of past data. However, regression analysis 
can be used to identify the main factors driving demand for a given product, and therefore 
provide some estimate of future demand, given data on the underlying drivers.

products. Emerging research shows that 
a third logic applies to the development 
of new service concepts. To conclude, 
managing the fuzzy front end is indeed 
no easy task, but can have an enormous 
positive impact on performance for those 
fi rms that succeed.

Source: Florén, H. and J. Frishammar (2012) From preliminary ideas to corroborated prod-
uct defi nition: Managing the front-end of new product development, California Management 
Review, 54(4), 20–43.

Case Study illustrating the uncertainties 

in translating product concept into a 

business, Gordon Murray Design, is 

available on the Innovation Portal at 

www.innovation-portal.info
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240 Part III  Finding the Resources

For example, a regression could express the likely demand for the next generation of digi-
tal mobile phones in terms of rate of economic growth, price relative to competing systems, 
rate of new business formation, and so on. Data are collected for each of the chosen vari-
ables and coeffi cients for each derived from the curve that best describes the past data. Thus, 
the reliability of the forecast depends a great deal on selecting the right variables in the fi rst 
place. The advantage of regression is that, unlike simple extrapolation or time-series analysis, 
the forecast is based on cause and effect relations. Econometric models are simply bundles 
of regression equations, including their interrelationship. However, regression analysis is of 
little use where future values of an explanatory value are unknown or where the relationship 
between the explanatory and forecast variables may change.

Leading indicators and analogues can improve the reliability of forecasts, and are useful 
guideposts to future trends in some sectors. In both cases there is a historical relationship 

between two trends. For example, new business start-
ups may be a leading indicator of the demand for fax 
machines in six months’ time. Similarly, business users 
of mobile telephones may be an analogue for subse-
quent patterns of domestic use.

Such normative techniques are useful for estimat-
ing the future demand for existing products, or perhaps 

TABLE 8.2 Types, uses and limitations of different methods of forecasting

Method Uses Limitations

Trend extrapolation Short-term, stable 

environment

Relies on past data and 

assumes past patterns

Product and technology 

road mapping 

Medium-term, stable plat-

form and clear trajectory

Incremental, fails to identify 

future uncertainties

Regression, econometric 

models and simulation 

Medium-term, where 

relationship between inde-

pendent and dependent 

variables understood

Identifi cation and behaviour 

of independent variables 

limited

Customer and marketing 

methods 

Medium-term, product 

attributes and market 

segments understood

Sophistication of users, 

limitation of tools to distin-

guish noise and information

Benchmarking Medium-term, product and 

process improvement

Identifying relevant bench-

marking candidates

Delphi and experts Long-term, 

consensus-building

Expensive, experts dis-

agree or consensus wrong

Scenarios Long-term, high 

uncertainty

Time-consuming, unpalat-

able outcomes

Tools including forecasting 

techniques, such as scenario 

planning and the Delphi method, are 

available on the Innovation Portal at 

www.innovation-portal.info
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alternative technologies or novel niches, but are of 
limited utility in the case of more radical systems inno-
vation. Exploratory forecasting, in contrast, attempts 
to explore the range of future possibilities. The most 
common methods are:

• customer or market surveys
• internal analysis, e.g. brainstorming
• Delphi or expert opinion
• scenario development.

Audio Clip of Helen King of the 

Irish Food Board talking about 

forecasting to help shape innovation 

priorities within the sector is available 

on the Innovation Portal at 

www.innovation-portal.info

Limits of Forecasting

A number of predictions of future innovations were made by government agencies and consult-
ants in the 1960s. Several predictions did become technological realities, such as electric cars, fuel 
cells and using grains for fuel, but even these took much longer to become commercial products 
than predicted, more than fi fty years rather than the forecast of less than a decade. Moreover, 
most of the predictions have never materialized, including:

• Turbine cars
• Jet-powered ships
• Family helicopters
• Home dry cleaner
• Tooth decay vaccine
• End of cinema
• Plastic housing
• Passenger rockets (yet!)

ENTREPRENEURSHIP IN ACTION 8.2

Customer or Market Surveys

Most companies conduct customer surveys of some sort. In consumer markets this can 
be problematic simply because customers are unable to articulate their future needs. For 
example, Apple’s iPod was not the result of extensive market research or customer demand, 
but largely because of the vision and commitment of Steve Jobs. In industrial markets, 
customers tend to be better equipped to communicate their future requirements, and con-
sequently business-to-business innovations often originate from customers. Companies can 
also consult their direct sales force, but these may not always be the best guide to future 
customer requirements. Information is often fi ltered in terms of existing products and 
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services, and biased in terms of current sales performance rather than long-term develop-
ment potential.

There is no ‘one best way’ to identify novel niches, but rather a range of alternatives. For 
example, where new products or services are very novel or complex, potential users may not 
be aware of, or able to articulate, their needs. In such cases, traditional methods of market 
research are of little use, and there will be a greater burden on developers of radical new 
products and services to ‘educate’ potential users.

Our own research confi rms that different managerial processes, structures and tools are 
appropriate for routine and novel development projects. We discuss this in detail in Chapter 9, 
when we examine new product and service development. For example, in terms of frequency 
of use, the most common methods used for high novelty projects are segmentation, proto-
typing, market experimentation and industry experts, whereas for the less novel projects the 
most common methods are partnering customers, trend extrapolation and segmentation. 
The use of market experimentation and industry experts may be expected where market 
requirements or technologies are uncertain, but the common use of segmentation for such 
projects is harder to justify. However, in terms of usefulness, there are statistically signifi cant 
differences in the ratings for segmentation, prototyping, industry experts, market surveys and 
latent needs analysis. Segmentation is more effective for routine development projects, and 
prototyping, industry experts, focus groups and latent needs analysis are all more effective 
for novel development projects.5

Internal Analysis (e.g. Brainstorming)

Structured idea generation, or brainstorming, aims to solve specifi c problems or to identify 
new products or services. Typically, a small group of experts are gathered together and 
allowed to interact. A chairman records all suggestions without comment or criticism. The 
aim is to identify, but not evaluate, as many opportunities or solutions as possible. Finally, 
members of the group vote on the various suggestions. The best results are obtained when 
representatives from different functions are present, but this can be diffi cult to manage. 
Brainstorming does not produce a forecast as such, but can provide useful input to other 
types of forecasting.

We discussed a range of approaches to creative problem-solving and idea generation in 
Chapter 5. Most of these are relevant here, and include ways of:6

• Understanding the problem. The active construction by the individual or group through 
analysing the task at hand (including outcomes, people, context and methodological 
options) to determine whether and when deliberate problem-structuring efforts are needed. 
This stage includes constructing opportunities, exploring data and framing problems.

• Generating ideas. To create options in answer to an open-ended problem. This includes 
generating and focusing phases. During the generating phase of this stage, the person or 
group produces many options (fl uent thinking), a variety of possible options (fl exible think-
ing), novel or unusual options (original thinking) or a number of detailed or refi ned options 
(elaborative thinking). The focusing phase provides an opportunity for examining, review-
ing, clustering and selecting promising options.

www.innovation-portal.infoTidd, Joe. Innovation and Entrepreneurship, Wiley Textbooks, 2015. ProQuest Ebook Central, http://ebookcentral.proquest.com/lib/momp/detail.action?docID=4946361.
Created from momp on 2018-12-27 02:19:48.

C
op

yr
ig

ht
 ©

 2
01

5.
 W

ile
y 

Te
xt

bo
ok

s.
 A

ll 
rig

ht
s 

re
se

rv
ed

.

http://www.innovation-portal.info


 Chapter 8  Building the Case 243  

• Planning for action. This is appropriate when a person or group recognizes a number of 
interesting or promising options that may not necessarily be useful, valuable or valid. The 
aim is to make or develop effective choices, and to prepare for successful implementation 
and social acceptance.

External Assessment, e.g. Delphi

The opinion of outside experts, or Delphi method, is useful where there is a great deal of 
uncertainty or for long time horizons.7 Delphi is used where a consensus of expert opin-
ion is required on the timing, probability and identifi cation of future technological goals or 
consumer needs and the factors likely to affect their achievement. It is best used in making 
long-term forecasts and revealing how new technologies and other factors could trigger dis-
continuities in technological trajectories. The choice of experts and the identifi cation of their 
level and area of expertise are important; the structuring of the questions is even more so. 
The relevant experts may include suppliers, dealers, customers, consultants and academics. 
Experts in non-technological fi elds can be included to ensure that trends in economic, social 
and environmental fi elds are not overlooked.

The Delphi method begins with a postal survey of expert opinion on what the future key 
issues will be, and the likelihood of the developments. The response is then analysed, and the 
same sample of experts resurveyed with a new, more focused questionnaire. This procedure 
is repeated until some convergence of opinion is observed, or conversely if no consensus is 
reached. The exercise usually consists of an iterative process of questionnaire and feedback 
among the respondents; this process fi nally yields a Delphi forecast of the range of experts’ 
opinions on the probabilities of certain events occurring by a quoted time. The method seeks 
to nullify the disadvantage of face-to-face meetings at which there could be deference to 
authority or reputation, a reluctance to admit error, a desire to conform or differences in per-
suasive ability. All of these could lead to an inaccurate consensus of opinion. The quality of 
the forecast is highly dependent on the expertise and calibre of the experts; how the experts 
are selected and how many should be consulted are important questions to be answered. If 
international experts are used, the exercise can take a considerable length of time or the num-
ber of iterations may have to be curtailed. Although seeking a consensus may be important, 
adequate attention should be paid to views that differ radically ‘from the norm’ as there may 
be important underlying reasons to justify such maverick views. With suffi cient design, under-
standing and resources, most of the shortcomings of the Delphi method can be overcome and 
it is a popular technique, particularly for national foresight programmes.

In Europe, governments and transnational agencies use Delphi studies to help formulate 
policy, usually under the guise of ‘Foresight’ exercises. In Japan, large companies and the 
government routinely survey expert opinion in order to reach some consensus in those areas 
with the greatest potential for long-term development. Used in this way, the Delphi method 
can to a large extent become a self-fulfi lling prophecy.

Scenario Development

Scenarios are internally consistent descriptions of alternative possible futures, based upon differ-
ent assumptions and interpretations of the driving forces of change.8 Inputs include quantitative 
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data and analysis, and qualitative assumptions and assessments, such as societal, technological, 
economic, environmental and political drivers. Scenario development is not, strictly speaking, 
prediction, as it assumes that the future is uncertain and that the path of current developments 
can range from the conventional to the revolutionary. It is particularly good at incorporating 
potential critical events which may result in divergent paths or branches being pursued.

Scenario development can be normative or explorative. The normative perspective defi nes 
a preferred vision of the future and outlines different pathways from the goal to the present. 
For example, this is commonly used in energy futures and sustainable futures scenarios. The 
explorative approach defi nes the drivers of change, and creates scenarios from these without 
explicit goals or agendas.

For scenarios to be effective they need to be inclusive, plausible and compelling (as 
opposed to being exclusive, implausible or obvious), as well as being challenging to the 
assumptions of the stakeholders. They should make the assumptions and inputs used explicit, 
and form the basis of a process of discussion, debate, policy, strategy and ultimately action. 
The output is typically two or three contrasting scenarios, but the process of development 
and discussion of scenarios is much more valuable.

A strong scenario will be:

• Consistent. Each scenario must be internally logical and consistent to be credible.
• Plausible. To be persuasive and support action the scenarios and underlying assumptions 

must be realistic.
• Transparent. The assumptions, sources and goals should be made explicit. Without such 

transparency, emotive or doomsday-style scenarios with catchy titles can be convincing but 
highly misleading.

• Differentiated. Scenarios should be structurally or qualitatively different, in terms of 
assumptions and outcomes, not simply degree or magnitude. Probability assessment of 
scenarios should be avoided, such as ‘most or least probable’. Different subjective assess-
ments of probability will be made by different stakeholders, so probability assessment can 
close rather than open debate on the range of possible futures.

• Communicable. Typically develop between three and fi ve scenarios, each with vivid titles 
to promote memory and dissemination.

• Practical, to support action. Scenarios should be an input to strategic or policy decision 
making and so should have clear implications and recommendations for action.

Internet Scenarios at Cisco

Cisco develops much of the infrastructure for the Internet and so has a strategic need to explore 
potential future scenarios. However, almost all organizations rely on the Internet, so these sce-
narios are relevant to most, including those who provide technology, connectivity, devices, soft-
ware, content or services.

INNOVATION IN ACTION 8.1
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They began with three focal questions:

1. What will the Internet be like in 2025?
2. How much bigger will the Internet have grown from today’s two billion users and $3 trillion 

market?
3. Will the Internet have achieved its full potential to connect  the world’s entire population in 

ways that advance global prosperity, business productivity, education and social interaction?

Next, they then identifi ed three critical drivers:

1. Size and scope of broadband network build out.
2. Incremental or breakthrough technological progress.
3. Unbridled or constrained demand from Internet users.

This analysis resulted in four contrasting scenarios:

• Fluid Frontiers. The Internet becomes pervasive, connectivity and devices are ever-more avail-
able and affordable while global entrepreneurship and competition create a wide range of 
diverse businesses and services.

• Insecure Growth. Internet demand stalls because users fear security breaches and cyber-
attacks result in increasing regulation.

• Short of the Promise. Prolonged economic stagnation in many countries reduces the diffusion 
of the Internet, with no compensating technological breakthroughs.

• Bursting at the Seams. Demand for IP-based services is boundless, but capacity constraints 
and occasional bottlenecks create a gap between the expectations and reality of Internet use.

If you’re interested in the implications and potential strategies which fl ow from these four 
scenarios, see the full report on the Cisco website.

Source: Olsen, E. (2011) Strategic Planning Kit for Dummies, Chichester: John Wiley & Sons 
Ltd, http://www.dummies.com/how-to/content/strategic-planning-case-study-ciscos-internet-
scen.html, accessed 20th December 2014.

Organizations using scenario techniques confi rm that these are useful to explore future 
risks in the business environment, to identify trends, understand interdependent forces and to 
evaluate the implications of different strategic decisions. 
Building scenarios with broad organizational inputs helps 
to stretch people’s thinking collectively and individually.9

The concept of an entrepreneurial ‘pivot’ has 
become popular in research and practice. The term 
is adapted from fi nancial investment analysis, but 
essentially describes how young (and sometimes not 

Case Study of VeryPC, which is a 

good example of the need to learn 

from (initial) failure, is available 

on the Innovation Portal at 

www.innovation-portal.info
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so young) organizations often have to challenge their 
assumptions, revise their initial plans and change direc-
tion and business model.10 We discuss business model 
innovation in Chapter 16, but the idea of a pivot is rel-
evant here because any business plan is simply work in 
progress, and has to be revised in response to feedback 
from the environment, such as customer responses, 

competitor behaviour and regulatory challenges and new opportunities. So the key to a suc-
cessful pivot is to test the model continually, adapting and adjusting as necessary.11

Assessing Risk and Recognizing Uncertainty

Dealing with risk and uncertainty is central to the assessment of most innovative projects. It 
is usually considered possible to estimate risk, either qualitatively – high, medium, low – or 
ideally by probability estimates. Uncertainty is by defi nition unknowable, but nonetheless the 
fi elds and degree of uncertainty should be identifi ed to help to select the most appropriate 
methods of assessment and plan for contingencies. Traditional approaches to assessing risk 
focus on the probability of foreseeable risks, rather than true uncertainty, or complete igno-
rance – what Donald Rumsfeld memorably called the ‘unknown unknowns’ (12th February 
2002, US Department of Defense news briefi ng).

Research on new product development and R&D project management has identifi ed a 
broad range of strategies for dealing with risk. Both individual characteristics and organi-
zational climate infl uence perceptions of risk and propensities to avoid, accept or seek risks. 
Formal techniques such as failure mode and effects analysis (FMEA), potential problem 
analysis (PPA) and fault tree analysis (FTA) have a role, but the broader signals and support 
from the organizational climate are more important than the specifi c tools or methods used. 

For example, too many organizations emphasize project 
management in order to contain internal risks in the 
organization, but as a result fail to identify or exploit 
opportunities to take acceptable risks and to innovate.

There are many approaches to risk assessment, but 
the most common issues to be managed include:

• probabilistic estimates of technical and commercial success
• psychological (cognitive) and sociological perceptions of risk.

A number of approaches exist to help entrepreneurs assess risk in a balanced way.

Risk as Probability

Research indicates that 30–45% of all projects fail to be completed, and over half of projects 
overrun their budgets or schedules by up to 200%. Figure 8.1 presents the results of a survey 

Audio Clip of Minimonos founder 

Melissa Clark-Reynolds discussing 

the novel business model she 

developed for her new venture is 

available on the Innovation Portal at 

www.innovation-portal.info

Tools for assessing risk, both at 

the project and portfolio levels, are 

available on the Innovation Portal at 

www.innovation-portal.info
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of R&D managers. While most appear to be relatively confi dent when predicting technical 
issues such as development time and costs, a much smaller proportion are confi dent when 
forecasting the commercial aspects of the projects.

We examined how commonly different approaches to project assessment were used in 
practice. We surveyed 50 projects in 25 companies, and assessed how often different criteria 
were used and how useful they were thought to be. Table 8.3 summarizes some of the results. 
Clearly, probabilistic estimates of technical and commercial success are near universal, and 
considered to be of critical importance in all types of project assessment. These are usually 
combined with some form of fi nancial assessment, and fi t with the company strategy and 
capabilities.

Given the complexities involved, the outcomes of investments in innovation are uncertain, 
so that the forecasts (of costs, prices, sales volume, etc.) that underlie project and programme 
evaluations can be unreliable. According to Joseph Bower, management fi nds it easier, when 
appraising investment proposals, to make more accurate forecasts of reductions in produc-
tion cost than of expansion in sales, while their ability to forecast the fi nancial consequences 
of new product introductions is very limited indeed.12 This last conclusion is confi rmed by 
the study by Edwin Mansfi eld and his colleagues of project selection in large US fi rms.13 By 
comparing project forecasts with outcomes, Mansfi eld showed that managers fi nd it diffi cult 
to pick technological and commercial winners:

• Probability of technical success of projects (Pt) = 0.80
• Subsequent probability of commercial success (Pc) = 0.20
• Combined probability for all stages: 0.8 × 0.2 = 0.16.

He also found that managers and technical managers cannot predict accurately the devel-
opment costs, time periods, markets and profi ts of R&D projects. On average, costs were 

4035302520151050

Product lifecycle

Percentage of R&D managers who believe forecast to be unreliable

Sales revenue

Development time

Development costs

Technical success

FIGURE 8.1 Managers’ perceptions of sources of uncertainty

Source: Based on data from Freeman, C. and L. Soete (1997) The Economics of Innovation, Cambridge, MA: 

MIT Press.
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248 Part III  Finding the Resources

greatly underestimated, and time periods overestimated by 140–280% in incremental product 
improvements, and by 350–600% in major new products. Other studies have found that:

• About half of business R&D expenditure is on failed R&D projects. The higher rate of 
success in expenditures than in projects refl ects the weeding-out of unsuccessful projects 
at their early stages and before large-scale commercial commitments are made to them.

• R&D scientists and engineers are often deliberately overoptimistic in their estimates, in 
order to give the illusion of a high rate of return to accountants and managers.

Trying to get involved in the right projects is worth an effort, both to avoid wasting 
time and resources in meaningless activities, and to improve the chances of success. Project 
appraisal and evaluation aims to:

1. Profi le and gain an overall understanding of potential projects.
2. Prioritize a given set of projects, and where necessary reject projects.
3. Monitor projects, e.g. by following up the criteria chosen when the project was selected.
4. Where necessary, terminate a project.
5. Evaluate the results of completed projects.
6. Review successful and unsuccessful projects to gain insights and improve future project 

management, i.e. learning.

TABLE 8.3 Use and usefulness of criteria project screening and selection

High novelty Low novelty

Usage (%) Usefulness Usage (%) Usefulness

Probability of technical success 100 4.37 100 4.32

Probability of commercial success 100 4.68 95 4.50

Market share* 100 3.63 84 4.00

Core competencies* 95 3.61 79 3.00

Degree of internal commitment 89 3.82 79 3.67

Market size 89 3.76 84 3.94

Competition 89 3.76 84 3.81

NPV/IRR 79 3.47 68 3.92

Payback period/break-even* 79 3.20 58 4.27

Usefulness score: 5 = critical; 0 = irrelevant. 

* Denotes difference in usefulness rating is statistically signifi cant at 5% level.

Source: Adapted from Tidd, J. and K. Bodley (2002) Effect of novelty on new product development 

processes and tools, R&D Management, 32(2), 127–38.
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Project evaluation usually assumes there is a choice of projects to pursue, but where there 
is no choice project evaluation is still important to help to assess the opportunity costs and 
what could be expected from pursuing a project. Different situations and contexts demand 
different approaches to project evaluation. We argued earlier that complexity and uncertainty 
are two of the most important dimensions for assessing projects. Different types of project 
will demand specifi c techniques, or at least different criteria for assessment. A large number of 
techniques have been developed over the years, and are still being developed and used today. 
Most of these can be described by means of some common elements which form the core of 
any project evaluation technique:

• Inputs into the assessment include likely costs and benefi ts in fi nancial terms, probability 
of technical and market success, market attractiveness and the strategic importance to the 
organization.

• Weighting: as certain data may be given more relevance than others (e.g. of market inputs 
compared with technical factors), in order to refl ect the company’s strategy or the com-
pany’s particular views. The data are then processed to arrive at the outcomes.

• Balancing a range of projects, as the relative value of a project with respect to other pro-
jects, is an important factor in situations of competition for limited resources. Portfolio 
management techniques are specifi cally devoted to deal with this factor.

Economic and cost–benefi t approaches are usually based on a combination of expected 
utility or Bayesian analysis assumptions. Expected utility theory can take into account proba-
bilistic estimates and subjective preferences, and therefore deals well with risk aversion, but 
in practice utility curves are almost impossible to construct and individual preferences are 
different and highly subjective. Bayesian probability is excellent at incorporating the effects 
of new information, as we discussed earlier under the diffusion of innovations, but is very 
sensitive to the choice of relevant inputs and the weights attached to these.

As a result no technique should be allowed to determine outcomes, as these decisions are 
a management responsibility. Many techniques used today are totally or partially software 
based, which has some additional benefi ts in automating the process. In any case, the most 
important issue, for any method, is the manager’s interpretation.

There is no single best technique. The extent to which different techniques for project 
evaluation can be used will depend upon the nature of the project, the information availability, 
the company’s culture and several other factors. This is clear from the variety of techniques 
that are theoretically available and the extent to which they have been used in practice. In any 
case, no matter which technique is selected by a company, it should be implemented, and prob-
ably adapted, according to the particular needs of that organization. Most of the techniques in 
practical use incorporate a mixture of fi nancial assessment and human judgement.

Perceptions of Risk

Probability estimates are only the starting point of risk assessment. Such relatively objective 
criteria are usually signifi cantly moderated by psychological (cognitive) perceptions and bias, 
or overwhelmed altogether by sociological factors, such as peer pressure and cultural context. 
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Studies suggest that different people (and animals) have different perceptions and tolerances 
for risk taking. For example, a study comparing the behaviours of chimpanzees and bonobo 
apes found that the chimps were more prepared to gamble and take risks.14 At fi rst sight this 
appears to support the personality explanation for risk taking, but actually the two types of 
ape share more than 99% of their DNA. A more likely explanation is the very different envi-
ronments in which they have evolved: in the chimp environment, food is scarce and uncertain, 
but in the bonobo habitats, food is plentiful. We are not suggesting that entrepreneurs are 
chimp-like or accountants ape-like but rather that experience and context have a profound 
infl uence on the assessment of, and appetite for, risk.

At the individual, cognitive level, risk assessment is characterized by overconfi dence, loss 
aversion and bias. Overconfi dence in our ability to make accurate assessments is a common 
failing, and results in unrealistic assumptions and uncritical assessment. Loss aversion is well 
documented in psychology, and essentially means that we tend to prefer to avoid loss rather 
than to risk gain. Finally, cognitive bias is widespread and has profound implications for the 
identifi cation and assessment of risk. Cognitive bias results in our seeking and overemphasiz-
ing evidence which supports our beliefs and reinforces our bias, but at the same time leads us 
to avoid and undervalue any information which contradicts our view. Therefore, we need to 
be aware of and challenge our own biases, and encourage others to debate and critique our 
data, methods and decisions.

Studies of research and development confi rm that measures of cognitive ability are associ-
ated with project performance. In particular, differences in refl ection, reasoning, interpreta-
tion and sense making infl uence the quality of problem formulation, evaluation and solution, 
and therefore ultimately the performance of research and development. A common weakness 
is the oversimplifi cation of problems characterized by complexity or uncertainty, and the sim-
plifi cation of problem-framing and evaluation of alternatives. This includes adopting a single 
prior hypothesis, selective use of information that supports this, and devaluing alternatives, 
and illusion of control and predictability. Similarly, marketing managers are likely to share 
similar cognitive maps, and make the same assumptions concerning the relative importance of 
different factors contributing to new product success, such as the degree of customer orienta-
tion versus competitor orientation, and the implications of relationship between these factors, 
such as the degree of interfunctional coordination. So the evidence indicates the importance 
of cognitive processes at the senior management, functional, group and individual levels of 
an organization. More generally, problems of limited cognition include:15

• Reasoning by analogy, which oversimplifi es complex problems.
• Adopting a single, prior hypothesis bias, even where information and trails suggest this is 

wrong.
• Limited problem set, the repeated use of a narrow problem-solving strategy.
• Single outcome calculation, which focuses on a simple single goal and a course of action to 

achieve it, while denying value trade-offs.
• Illusion of control and predictability, based on an overconfi dence in the chosen strategy, 

a partial understanding of the problem and limited appreciation of the uncertainty of the 
environment.

• Devaluation of alternatives, emphasizing the negative aspects of alternatives.

www.innovation-portal.infoTidd, Joe. Innovation and Entrepreneurship, Wiley Textbooks, 2015. ProQuest Ebook Central, http://ebookcentral.proquest.com/lib/momp/detail.action?docID=4946361.
Created from momp on 2018-12-27 02:19:48.

C
op

yr
ig

ht
 ©

 2
01

5.
 W

ile
y 

Te
xt

bo
ok

s.
 A

ll 
rig

ht
s 

re
se

rv
ed

.

http://www.innovation-portal.info


 Chapter 8  Building the Case 251  

At the group or social level, other factors also infl uence our perception and response 
to risk. How managers assess and manage risk is also a social and political process. It is 
infl uenced by prior experience of risk, perceptions of capability, status and authority, and 
the confi dence and ability to communicate with relevant people at the appropriate times. In 
the context of managing innovation, risk is less about personal propensity for risk taking or 
rational assessments of probability and more about the interaction of experience, authority 
and context. In practice, managers deal with risk in different ways in different situations. 
General strategies include delaying or delegating decisions, or sharing risk and responsibili-
ties. Generally, when managers are performing well, and achieving their targets, they have 
less incentive to take risks. Conversely, when under pressure to perform, managers will often 
accept higher risks, unless these threaten their survival in the fi rm.

The inherent uncertainty in some projects limits the ability of managers to predict the 
outcomes and benefi ts of projects. In such cases changes to project plans and goals are com-
monplace, being driven by external factors, such as technological breakthroughs or changes 
in markets, as well as internal factors, such as changes in organizational goals. Together the 
impact of changes to project plans and goals can overwhelm the benefi ts of formal project 
planning and management.

Anticipating the Resources

Given their mathematical skills, one might have expected R&D managers to be enthusias-
tic users of quantitative methods for allocating resources to innovative activities. The evi-
dence suggests otherwise: practising R&D managers have been sceptical for a long time. An 
exhaustive report by practising European managers on R&D project evaluation classifi es and 
assesses more than 100 methods of evaluation and presents 21 case studies on their use.16 
However, it concludes that no method can guarantee success, that no single approach to pre-
evaluation meets all circumstances and that, whichever method is used, the most important 
outcome of a properly structured evaluation is improved communication. These conclusions 
refl ect three of the characteristics of investments in innovative activities:

• They are uncertain, so that success cannot be assured.
• They involve different stages that have different outputs that require different methods of 

evaluation.
• Many of the variables in an evaluation cannot be reduced to a reliable set of fi gures to be 

plugged into a formula, but depend on expert judgements, hence the importance of commu-
nication, especially between the corporate functions concerned with R&D and related inno-
vative activities on the one hand and with the allocation of fi nancial resources on the other.

Financial Assessment of Projects

As we showed earlier, fi nancial methods are still the most commonly used method of assessing 
innovative projects, but usually in combination with other, often more qualitative, approaches. 
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The fi nancial methods range from simple calculation of payback period or return on investment 
to more complex assessments of net present value (NPV) through discounted cash fl ow (DCF).

Project appraisal by means of DCF is based on the concept that money today is worth 
more than money in the future. This is not because of the effect of infl ation but refl ects the 
difference in potential investment earnings, that is the opportunity cost of the capital invested.

The NPV of a project is calculated using:

NPV = ΣT

0 
Pt /(1 + i)t – C

where:

 Pt = Forecast cash fl ow in time period t
 T = Project life
 i = Expected rate of return on securities equivalent in risk to project being evaluated
 C = Cost of project at time t = 0

In practice, rather than use this formula, it is easy to create standard NPV templates in a 
spreadsheet package such as Excel.

A simple checklist could be one made up of a range of factors which have been formed to 
affect the success of a project and need to be considered at the outset. In the evaluation proce-
dure a project is evaluated against each of these factors using a linear scale, usually 1 to 5 or 
1 to 10. The factors can be weighted to indicate their relative importance to the organization.

The value in this technique lies in its simplicity, but by the appropriate choice of factors 
it is possible to ensure that the questions address, and are answered by, all functional areas. 
When used effectively, this guarantees a useful discussion, an identifi cation and clarifi cation of 
areas of disagreement and a stronger commitment, by all involved, to the ultimate outcome. 
Table 8.4 shows an example of a checklist, developed by the Industrial Research Institute, 
which can be adapted to almost any type of project.

TABLE 8.4 List of potential factors for project evaluation

Score (1–5) Weight (%) S × W

Corporate objectives
Fits into overall objectives and strategy

Corporate image

Marketing and distribution
Size of potential market

Capability to market product

Market trend and growth

Customer acceptance

Relationship with existing markets
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TABLE 8.4 (Continued)

Score (1–5) Weight (%) S × W

Market share

Market risk during development period

Pricing trend, proprietary problem, etc.

Complete product line

Quality improvement

Timing of introduction of new product

Expected product sales life

Production
Cost savings

Capability of manufacturing product

Facility and equipment requirements

Availability of raw material

Manufacturing safety

Research and development
Likelihood of technical success

Cost

Development time

Capability of available skills

Availability of R&D resources

Availability of R&D facilities

Patent status

Compatibility with other projects

Regulatory and legal factors
Potential product liability

Regulatory clearance

Financial
Profi tability

Capital investment required

Annual (or unit) cost

Rate of return on investment

Unit price

Payout period

Utilization of assets, cost reduction and cash-fl ow

As with all techniques, there is a danger that project appraisal becomes a routine that a 
project has to suffer rather than an aid to designing and selecting appropriate projects. If this 
happens, people may fail to apply the techniques with the rigour and honesty required, and 
can waste time and energy trying to ‘cheat’ the system. Care needs to be taken to communi-
cate the reasons behind the methods and criteria used, and where necessary these should be 
adapted to different types of project and to changes in the environment (Table 8.5).17
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Limitations of Conventional Project and Product 
Assessment

Clayton Christensen and colleagues argue that three commonly used means of assessment dis-
courage expenditure on innovation. First, conventional means of assessing projects, such as 
discounted cash fl ow (DCF) and the treatment of fi xed costs, favour the incremental exploitation 
of existing assets rather than the more risky development of new capabilities. Second, methods 
such as the stage-gate process demand data on estimated markets, revenues and costs, which 
are much more diffi cult to generate for more radical innovations. Finally, senior managers and 
publically quoted fi rms are typically assessed by improvements in the earning per share (EPS), 
which encourages short-term investments and returns – most institutional investors hold shares 
for only 10 months in the USA, and the tenure of CEOs is shrinking.

While they appreciate the benefi ts of such fi nancial methods of assessment, they argue 
that such techniques should be adjusted to redress the balance for risk taking and expenditure 
on innovation. For example, when using DCF, comparative assessments should be made with 
the option of doing nothing, or not investing in an innovative project, rather than assuming 
a decision not to invest will result in no loss of competitiveness. Similarly, for the stage-gate 
process, they propose focusing less on the (unreliable) quantitative forecasts and much more 
on challenging and testing the assumptions made in business planning. Finally, they believe 
that the use of short-term measurers such as EPS is no longer appropriate because it provides 
perverse incentives. The original rationale for this type of approach was the principal–agent 
problem: to try to align the interests of the principals (owners/shareholders) and their agents 
(managers). However, the growth of the collective institutional ownership of most public fi rms 
has created an agent–agent problem, and the interests of the agents need to be more aligned 
to promote innovation.

Source: Christensen, C.M., S.P. 
Kaufmann and W.C. Shih (2008) 
Innovation killers: How fi nancial tools 
destroy your capacity to do new things, 
Harvard Business Review, January, 
98–105.

INNOVATION IN ACTION 8.2

Audio Clip exploring how Web-

based businesses can reduce risk 

by expanding using a scalable 

business model, Glasses Direct, is 

available on the Innovation Portal at 

www.innovation-portal.info
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TABLE 8.5 Approaches to project selection

Selection approach Advantages Disadvantages

Intuition Fast Lacks evidence and analysis

May be wrong

Simple qualitative tech-

niques, e.g. checklists 

and decision matrix

Fast and easy to share

Provides a useful focus for 

initial discussions

Lacks factual information 

and little or no quantitative 

dimension

Financial measures, e.g. 

return on investment or 

payback time

Fast and uses some simple 

measurement

Doesn’t take account of other 

benefi ts which may come 

from the innovation, e.g. 

learning about new technolo-

gies, markets

Complex fi nancial meas-

ures, e.g. ‘real options’ 

approach

Takes account of learning 

dimension, e.g. the benefi ts 

from projects may lie in 

improved knowledge which 

we can use elsewhere as well 

as in direct profi ts

More complex and time-con-

suming. Diffi cult to predict 

the benefi ts which might arise 

from taking options on the 

future

Multidimensional meas-

ures, e.g. decision matrix

Compares on several dimen-

sions to build an overall 

score for attractiveness

Allows consideration of differ-

ent kinds of benefi ts but level 

of analysis may be limited

Portfolio methods and 

business cases

Compares between projects 

on several dimensions and 

provides detailed evidence 

around core themes 

Takes a long time to prepare 

and present

Tools to help with strategic selection, including options, decision matrix, 

portfolio methods and bubble charts, are available on the Innovation Portal at 

www.innovation-portal.info
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Chapter Summary

• The process of innovation is much more complex than technology responding to market 
signals. Effective business planning under conditions of uncertainty demands a thorough 
understanding and management of the dynamics of innovation, including conception, 
development, adoption and diffusion.

• The adoption and diffusion of an innovation depend on the characteristics of the inno-
vation, the nature of potential adopters and the process of communication. The relative 
advantage, compatibility, complexity, trial-ability and observability of an innovation all 
affect the rate of diffusion.

• Forecasting the development and adoption of innovations is diffi cult, but participative 
methods such as Delphi and scenario planning are highly relevant to innovation and 
sustainability. In such cases the process of forecasting, including consultation and debate, 
is probably more important than the precise outcomes of the exercise.

Key Terms Defi ned

Bayesian analysis expresses uncertainty about unknown parameters probabilistically, and 
updates these likelihoods as new knowledge becomes available. 

Cost–benefi t (or benefi t–cost) approach is simply a systematic comparison of costs and 
benefi ts which requires all activities to be captured and given a value. This should include 
the cost of failure, the cost of not pursuing the project and the opportunity costs, that is 
preventing an alternative plan.

Delphi method is a forecasting method which surveys expert opinion on the timing, prob-
ability and identifi cation of future technological goals or consumer needs and the factors 
likely to affect their achievement.

Fuzzy front end in new product and service development is the very early phase in which 
an idea is developed into a concept, and is usually poorly managed.

Risk is usually considered to be possible to estimate, either qualitatively – high, medium, 
low – or ideally by probability estimates. However, in practice different stakeholders’ 
perceptions of risk and hazard infl uence decisions more than simple probabilistic 
assessments.

Scenarios are internally consistent descriptions of alternative possible futures, based upon 
different assumptions and interpretations of the driving forces of change. Scenario devel-
opment can be normative or explorative.
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Uncertainty is by defi nition unknowable, but nonetheless the sources, fi elds and degree of 
uncertainty can be identifi ed to help to select the most appropriate methods of assessment 
and plan for contingencies.

Discussion Questions

1. Which components of a business plan are most important to attract resources?

2. How can forecasting be used to identify and reduce risk and uncertainty?

3. What is meant by the ‘fuzzy front end’ and how can it be better managed?

4. What is the difference between risk and uncertainty?

5. What are the relative advantages and disadvantages of using quantitative and qualitative 
methods for assessing projects?

Further Reading and Resources

There are numerous books and papers on forecasting, but only a fi nite number of meth-
ods to master, so be selective. The article by Paul Saffo (‘Six rules for effective forecast-
ing’, Harvard Business Review, Jan/Feb, 2007, 122–31) is a good place to start. For a 
strong overview of different methods, try Paul Schoemaker’s Profi ting from Uncertainty 
(Free Press, 2002) or Joseph Martino’s Technological Forecasting for Decision Making 
(McGraw-Hill, 1992).

A special issue of the journal Long Range Planning (37(2), 2004) is devoted to fore-
casting and provides a good overview of current thinking. There was a special issue of 
the journal Technological Forecasting and Social Change (79(1), January 2012), entitled 
‘Scenario method: Current developments in theory and practice’, and another special issue 
of the same journal entitled ‘Delphi technique: Past, present, and future prospects’ (78(9), 
November 2011). For a comprehensive overview of international research and practice, 
refer to The Handbook of Technology Foresight, edited by Luke Georghiou (Edward Elgar, 
2008).

For a practical and applied approach to development, see Mats Lindgren and Hans 
Bandhold’s Scenario Planning: The Link between Future and Strategy (2nd edn, Palgrave 
Macmillan, 2009) or Gill Ringland’s Scenario Planning: Managing for the Future (John Wiley 
& Sons Ltd, 1997). Shell also provide a free practical guide to developing scenarios, including 
detail of its own scenarios for the energy sector: http://s03.static-shell.com/content/dam/shell/
static/future-energy/downloads/shell-scenarios/shell-scenarios-explorersguide.pdf.
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Cases Media Tools Activities Deeper Dives

• Clearvue

• Gordon Murray 

Design

• VeryPC

• Helen King

• Melissa 

Clark-Reynolds

• Glasses Direct

• Scenario 

planning

• Delphi method

• Risk assessment 

matrix

• Options

• Decision matrix

• Bubble charts

• Portfolio 

analysis

— • Business Model 

Canvas

Summary of online resources for Chapter 8 –
all material is available via the Innovation Portal at

www.innovation-portal.info
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