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From Preliminary Ideas
to Corroborated Product
Definitions:
MANAGING THE FRONT END OF NEW
PRODUCT DEVELOPMENT
Henrik Florén
Johan Frishammar

Front-end activities largely influence the outcomes of new product development processes, because it is here
that firms create new ideas, give them direction, and set them in motion. We show that the front end can be
understood as comprising three core activities: idea/concept development, idea/concept alignment, and idea/
concept legitimization, which allow firms to create corroborated product definitions. This article provides important implications for managers interested in front-end management. It devotes specific attention to the differences between incremental and radical front-end development and to the front end in the light of increasingly
open innovation processes. (Keywords: Innovation management, Front end, Ideation, New product development,
Open innovation, Opportunity recognition)

T

oday, new product development (NPD) is managed systematically in
most large companies. Stage-gate processes have been implemented
to ensure that resources are allocated so as to provide the company
with competitive new products.1 Still, many NPD projects and programs fail to meet objectives, and the root causes of these failures can often be
traced to the front end. The front end is the stage during which ideas are created
and further developed into product concepts and definitions, ending with a “go”
or “no go” decision about whether to continue into formal NPD or not.2 The quality of the front-end work, which feeds into formal NPD, is therefore critical to
NPD performance.3
Front-end activities often take place in informal organizational settings, are
often ill-defined, and are characterized by ad hoc decision making4 and by high
degrees of complexity, uncertainty, and equivocality.5 The front end is also a
crossroads of complex information processing, tacit knowledge, and conflicting
organizational pressures.6 Many of the challenges following these characteristics
are further reinforced when firms engage in radical development efforts7 or,
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under conditions of open innovation processes, which are marked by active inward
and outward technology transfer.8
Hence, the front-end stage is a slippery slope, yet critical to end results in NPD.
The consequences of mistakes are potentially devastating and have put several highperforming firms into great difficulties. For example, Hasselblad, the famous camera
manufacturer, almost went bankrupt due to frontend deficiencies. Because of harsh screening proceHenrik Florén is Associate Professor of
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dures, Hasselblad terminated its own early attempts
Innovation, Entrepreneurship and Learning
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ing procedures.9
Hence, problems with unclear or incorrect product definitions cause high
costs and/or failure at later stages of NPD.10 Better guidelines are therefore needed
to support the management of the front end so that better choices can be made
and unnecessary costs avoided.11 Specifically, many companies today do not
primarily suffer from a lack of good ideas for new products. Rather, their key
challenge lie in the shaping process that allows ideas to move forward; to be
processed and refined in a way so that management can “pick the winners” that
eventually become valid and reliable input into formal NPD. Three things are
needed to address this challenge. First, firms need a better understanding of what
is the outcome of the front end. Second, they need a clear understanding of which
activities have to be performed in the front end. Third, knowledge about potential
countermeasures to avoid pitfalls in these activities is needed.
To this background, this article develops a comprehensive framework in
which the outcome of the front end is depicted, and the key activities that firms conduct are identified and explored. Although studies of the front end have increased in
recent years, they still provide an incomplete guide to effective front-end management. Four reasons for this are conceivable. First, the literature has not reached
consensus about the outcome and key activities of the front end. Concerning the
front-end outcome, authors use different proxies for success focusing on the frontend process rather than on the outcomes of that process.12 Second, there are indeed
articles that review the literature and advise practitioners.13 However, many of these
list a variety of success factors but fail to provide clarity with a parsimonious yet comprehensive account of the front end. Third, common pitfalls and appropriate managerial countermeasures seem contingent on whether a firm is involved with incremental
or radical development. Some prior research has addressed the differences between
radical and incremental innovation, but the differences between the two is still insufficiently understood.14 Fourth, prior front-end literature has not fully accounted for
recent developments in the open innovation literature, especially regarding the outbound dimension of open innovation.15 This article targets these four research gaps.
The front end can be understood as three key activities: idea and concept
development, idea and concept alignment, and idea and concept legitimization.
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When conducted proficiently, these key activities allow firms to create corroborated
product definitions. Such product definitions, which represent the main outcome of
the front end, have been exposed to various forms of tests, analyses, and criticism
and have withstood them. Our analysis shows that pitfalls in the key activities are
rather generic, whereas appropriate managerial countermeasures are contingent
on whether firms are involved with incremental or radical front-end development.

Towards an Integrative Framework for the Front End of NPD
The theoretical interest in the front end has continued to rise in recent
years because research studies in multiple fields have underscored the importance
of the activities that constitute the front end. For example, scholars adopting a
social network perspective show that infrequent social relationships with people
outside a firm’s boundaries can provide unique knowledge to support the creation
and development of new creative ideas and concepts.16 Furthermore, front-end
activities allow firms to both recognize, sense, and shape opportunities, as pointed
out by research in the capability-based literature.17 To identify and shape ideas
and opportunities, firms must scan, search, and explore across technologies and
markets,18 which constitute the key activities of the front end. In addition,
front-end issues have been addressed in the literature on opportunity recognition19 and concept development.20 The front end has also been studied in NPD
research, which underscores that front-end activities are key determinants of high
performance.21 We draw on these prior literatures and insights in extracting the
key elements of our framework (see Figure 1).22
Fundamental to developing a corroborated product definition is (1) a wellfunctioning idea and concept (I/C)23 development process, which implies a set of transformations of input elements into output elements. The key input element is an
“idea” representing a recognized opportunity.24 The idea is subsequently transformed into a product concept, and later a product definition. I/C development,

FIGURE 1. A Comprehensive Framework of the Front End of
New Product Development

(3) I / C Legitimization
(2a) I / C Alignment (internal)
(1a) I / C Refinement

(1) I / C Development

Corroborated product
definition

(1b) I / C Screening
(2b) I / C Alignment (external)
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in turn, consist of two interrelated sub-activities: (1a) I/C refinement and (1b) I/C
screening.
I/C development constitutes the core of the framework but must be complemented by (2) I/C alignment and (3) I/C legitimization. I/C alignment addresses
how firms strategically align an idea with its (2a) internal and (2b) external environment. I/C legitimization acknowledges the socio-political dimension and the need for
creating organizational commitment in the front end.
As shown in Figure 1, several preconditions must be fulfilled for a corroborated product definition to emerge. First, firms need high-quality I/C development, characterized by adequate I/C refinement and I/C screening that allow
them to develop an idea into a corroborated product definition. As implied by
the sine curve, these two activities are interrelated and should not be performed
in isolation. Rather, during the front end, development personnel need to iterate
between idea and concept refinement and screening. In the front end, screening is
not exclusive to the gate reviews. While most firms employ formal screening
activities, screening also needs to be done more informally, in a continuous manner, and integrated with refinement activities.
Second, companies need the ability to align new ideas with internal preconditions such as the product portfolio and product strategy, and with the external environment as constituted by competitive product offerings, technology, and
market development. Finally, a last precondition is that an emerging idea/concept
must be made legitimate and perceived as relevant by key stakeholders. If this fails
to occur, I/C development may stall or be terminated despite a high-quality idea/
concept or, alternatively, an idea/concept may develop despite evident weaknesses. Or, as is all too common, mediocre ideas/concepts survive the front end,
resulting in “me-too products.”25
Figure 1 provides important implications for how the front end should be
understood and managed. The absence of distinct phases indicates that frontend projects do not necessarily lend themselves to high degrees of formalization.26
Instead, firms need to manage the front end in a way that takes into account its
idiosyncratic character, especially in radical development.
The framework also denotes how firms should prioritize in building frontend proficiency and achieving desirable outcomes. The most fundamental element
of the front end is I/C development. If a company does not have a well-functioning
I/C refinement or screening, it does not make sense to spend resources on developing systems for I/C alignment or legitimization. Furthermore, if a company has an
adequate I/C development process, it should prioritize to build a system for I/C
alignment before allocating resources on securing that the system of legitimization
is not hampering I/C development.

Front-End Outcomes
Prior research tends to focus on the front-end process but largely fails to
define its outcome.27 Rather than employing process measures, we argue that
the outcome of the front-end stage is a corroborated product definition, for the following reasons. Core to the product definition is a product concept. The product
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concept is typically visualized in the form of pictures, drawings, three-dimensional
models, or mock-ups.28 The product concept represents a description of a new
product idea, plus its primary features and customer benefits.29 Adding to the
product concept, the product definition includes information about target markets, customer needs, and product specifications as well as product positioning
and product requirements.30 A well-defined product definition provides a clearer
understanding of several important issues, including development time, costs,
technical expertise, market potential, risk, and organizational fit.31
However, a product definition may still be flawed. Drawing on Popper’s
idea that scientific laws are falsifiable rather than verifiable,32 product definitions
cannot be verified to the extent that they become “completely valid”; they can
only be said to be presently unflawed. A corroborated product definition implies
that it has been subjected to critical tests and has withstood them. It is furthermore sufficiently clear, stable, and unambiguous, and has passed the tests of business and feasibility analysis. Consequently, a corroborated product definition is
widely accepted among the involved key actors and stakeholders, e.g., the development team and the review committee.

Idea and Concept Development
The front end starts with an opportunity being recognized, and this is a
process rather than a single event. Typically, the recognizer of an opportunity
(for example, a scientist) may have a rough idea of a potential application but a
limited understanding of the market.33 In order for an idea to be wider recognized
by the firm, other actors need to be involved.34 Thus, the opportunity recognition
cycle starts I/C development and is at the very beginning of the front end.
I/C development constitutes two activities that act as opposite forces. I/C
refinement is a propelling force that pushes ideas forward to be continuously
refined into a product concept, and later into a product definition that can be evaluated and assessed. I/C screening constitutes a control on the development of
product ideas/concepts by means of assessment and evaluation.

Idea and Concept Refinement
I/C refinement gives I/C development its key technical contents, energy,
and direction and should thus be characterized by creativity and experimentation.
During this activity, the development team takes actions to refine a preliminary
idea into a product concept, which will later be refined into a product definition.
While engineering work clearly is critical to this activity, the features of this work
are often qualitative, informal, and approximate rather than quantitative, formal,
and precise.35
The front-end stage is thus conceptualized as starting with the surfacing of
an idea by means of opportunity recognition.36 A new product idea is a mental
picture of a possible and feasible solution to a problem.37 The quality of the idea
is critical and can “make or break the project.”38
The main reason for I/C refinement being important is that the vast majority of ideas will eventually prove unsuccessful.39 Thus, one important part of I/C
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refinement is calculating risks40 and reducing uncertainty. From this follows that
the members of the development team need to be able to seek relevant information and evaluate it quickly, e.g., information about changes in technology,
markets, internal organizational developments, and competitors that can be used
in reducing uncertainties.41
However, the mere collection of reliable information to reduce uncertainties is an insufficient precondition for efficient I/C refinement. Past data, experiences, and intuition are also essential elements in the refinement process.42 Firms
therefore need to develop skills in probing and learning,43 and they must be prepared to make intermittent changes to the idea and concept under development.44
Consequently, firms need develop their experimental abilities in addition to pure
analytical ones as I/C refinement is a matter of trial and error with feedback loops
feeding into the refinement process.
Proficiency in I/C refinement allows for a more productive pipeline that permits firms to move quickly from new ideas to concepts that can be further refined,
rather than spending time on “apparently failing ideas.”45 Accordingly, poorly executed I/C refinement often results in costly problems at later stages of NPD.46 For
example, Daimler experienced severe refinement problems when first launching
the Mercedes A-class car that overturned when pushed to the limits. The product
had to undergo significant reengineering before it was finally launched into the
market.47 To mitigate such problems from occurring, firms may rely on “Design
Structure Matrices”48 to better depict the key dynamics of the front end.
More specifically, the refinement of product ideas and concepts is propelled
first by the internal cooperation between functions and departments.49 The importance of firm-internal cooperation cannot be overstated because it reduces the
number of bad ideas and increases the number of productive ideas in innovation.50
Although R&D and marketing integration appears most important during the front
end,51 engineering, manufacturing, and process design also need to be involved.52
At Philips Electronics, this has been implemented by means of the product-technology
roadmap process in which competences from many different organizational functions
are pooled to improve I/C refinement.53
However, research into team composition/structure indicates that the organization of development teams affects the quality of ideas being developed. Firms
should ensure that I/C refinement is conducted in a mode where team members
combine individual work with the group work mode, because such a “hybrid” structure not only generates more ideas, it also generates ideas of better average quality.54
In addition to internal collaboration, the refinement of product ideas and
concepts is propelled by cooperation with external actors,55 the most obvious
being key customers. Clearly, customer needs must be well understood before
actual development starts,56 and early assessment of customer needs contributes
strongly to product success.57 In addition, customer involvement can allow new
and diverse viewpoints beyond those of the development team.58 To this background, even the traditional or so-called “closed” models of the innovation process59 were surprisingly open in the front end, at least concerning inbound
activities such as customer or supplier involvement.
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One example underscoring the value of thoroughly understanding customer needs during I/C refinement is Sony’s development of the Vaio W computer.
The computer was developed after front-end market research showed that Japanese consumers bought laptops mainly because they took up limited space. The
outcome of the development process was a small computer that sold more in a single day than the expectations for the first month of sales.60 Another example can be
found at the ITT Corporation that has implemented Value Based Product Development as an approach to ensure high quality voice-of-customer input into the front
end of NPD.61
However, external collaboration is not limited to customers. One key task
during the front end is to reduce technological uncertainty, which can be achieved
by partnering with competent suppliers.62 Supplier collaboration can also reduce
development costs and time-to-market, and it can enable higher product quality.63 Cooperation with external actors such as governmental agencies and higher
educational institutions—or even competitors—also seems important to idea
refinement proficiency.64 In sum, active technology transfer appears a critical precondition in the front end.65 This appears especially important in domains where
firms lack critical prior knowledge, thus allowing partners to fill this gap.66 For
example, Nokia dropped its own heavily criticized Symbian platform for smart
phones in favor of Microsoft’s Windows Mobile platform to potentially increase
performance of future products.67

Idea and Concept Screening
While I/C refinement primarily concerns propelling I/C development,
screening of ideas and concepts concerns the issue of ensuring relevance in terms
of, for example, the correct product attributes and customer benefits. In essence,
I/C screening involves the continuous activities undertaken by a firm that aim
to determine whether an idea/concept, at its specific stage of refinement, should
be further developed or not. Ideas and concepts are filtered through a process to
ensure effective allocation of resources68 in order to weed out the “bad ideas” and
make sure that the “good ideas” are not terminated. High-performing firms tend to
deal with screening systematically. For example, 3M launched its “Pacing Program”
to identify and sort out, among the thousands of projects in progress at any time
within 3M, the hundred or so which could “change the basis of competition.”69
However, screening is often performed poorly, because many firms use
screening only to make rough decisions to get rid of obvious “loser projects.”70
This observation is further supported by recent research, which reveals that most
companies have policies to limit “false positives” in early development projects but
are poorly prepared to address “false negatives.”71
Early in the front end, screening typically isn’t very sophisticated.72 The
screening process should make use of metrics that allows for a contextualized
evaluation of ideas and concepts that fits with the situation of the firm. Typically,
these measures center on assuring that ideas and concepts satisfy market needs,
are technologically feasible, add value to the product portfolio of the firm,
and fit with the business strategy.73 In terms of which criteria firms should use,
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recent research suggests a need to develop a holistic evaluation system including
both qualitative and quantitative criteria, as well as methods that measure and
aggregate multiple criteria.74
Due to involvement and commitment, teams may lose their ability to critically screen and assess their own ideas, so a hybrid structure combining individual
work and teamwork is beneficial in I/C screening.75 However, screening is also
performed by a group of executives acting as gatekeepers.76 An executive review
committee is an important filtering function during the front end to ensure that
screening is not blinded by path-dependent learning efforts of the team.77 Screening committees should be composed of individuals who can openly discuss ideas
and concepts, because an open climate favoring risk taking, trust, and interaction
positively influences front-end activities.78
I/C screening can be conducted within formal as well as informal settings,
by both internal and external actors. For example, innovation intermediaries can
be helpful in performing screening tasks.79 Terminating inferior product ideas and
concepts early can result in large cost savings.80 It might seem obvious that the
faster a firm’s product ideas and concepts can be evaluated—and, if flawed, terminated—the better off the firm will be, because it then spends energy only on viable concepts. However, intensive and dogmatic screening can kill good ideas too
early, thereby preventing companies from gaining future revenues from unrealized opportunities.
For example, General Electric failed to capture value from technology due
to an inappropriate set of selection criteria.81 Other firms, such as 3M, deal with
the risk of too harsh screening by building a culture that accepts “well-intentioned
failure.”82
I/C screening takes place in two different but related domains.83 The purpose of business analysis is to screen a new product idea/concept in terms of its
viability as a business proposition. Put simply, business analysis ensures that a
development effort is grounded in a potential for financial profitability. Feasibility
analysis determines whether a firm can support a development project with sufficient resources.84
Another key issue in I/C screening is uncertainty reduction through technology assessment—a crucial activity prior to formally investing in a project.85
The key question concerns the technical viability of the concept. Technology
assessment means answering the questions of whether the product can be developed, what technical solutions will be required, and at what cost. Finally, firms
need to ask whether the product can be manufactured.86

Idea and Concept Alignment
The third key activity central to front-end outcomes is I/C alignment. On the
one hand, alignment concerns assuring fit between the emerging idea/concept and
the firm’s strategy and internal operations. On the other hand, it seeks to achieve fit
between the idea/concept and the firm’s external environment. In short, ideas and
concepts must be developed to fit with both internal and external requirements, at
least if internal development is the preferred commercialization mode.87
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Concerning the internal dimension of I/C alignment, a product concept that
displays good alignment with a firm’s overall strategy has a much better chance of
being executed.88 Hence, high-performing firms link product-specific decisions
with business and product strategy in the front end.89 A recent example is Apple,
whose key design elements and component technologies reappear throughout
the firm’s different product lines.
A failure to align I/C development with the overall strategies of the firm is a
common mistake. For example, successful projects capitalize in some way on the core
competences of their firms90 whereas unsuccessful projects do not. It is thus important
to achieve fit between the product idea and the operating capabilities of the firm.91
Other frequent deficiencies are that decision making is based on project-specific
criteria rather than on requirements of strategic fit, and that the R&D department
funds projects based on superior technology rather than on what is actually required
by a firm’s products.92 An important part of internal I/C alignment is thus product
portfolio planning, implying that a firm has to develop product definitions that will
over time provide them with an optimal mix of product attributes to customers.93
Firms should therefore acknowledge that current product definitions might have
important implications for future product development if the firm plans to release
future products with the current product definition as a platform.
A critical aspect of I/C alignment is thus to ensure that ideas and concepts
add value to the firm’s product portfolio and that the product strategy is sustained.
For example, Black & Decker developed a new common universal motor that
replaced the hundreds of different motors previously manufactured for different
production lines. This change enabled the firm to market a lighter and more profitable drill at a much lower price than its main competitors. This gave Black &
Decker a strong competitive position that made it a dominant actor in the market
despite the entrance of offshore manufacturers.94
Firms should also assure that the project portfolio fits with resource capacities of the firm so that maximum value from investments is gained.95 This implies
that front-end efforts should contribute to the development of existing products in
order to exploit their position in the product lifecycle, in addition to developing
new products that eventually can replace products in the decline stage. Thus, proficient internal alignment of ideas and concepts allow firms to sustain an adequate
flow of new product introductions.96
Typically, ideas and concepts possess sufficient internal alignment. This will,
however, not always be the case. To capitalize also on the circumstances where the
lack of internal alignment prohibits further internal development, firms could consider building “desorptive capacity.” Desorptive capacity describes a firm’s capability
of external knowledge exploitation97 and refers to outward knowledge transfer.98
Because of imperfections in the markets for ideas,99 “desorpting” ideas and concepts
may be a major challenge for firms. Still, studies of Lucent and other firms show
that investment in such capabilities may very well be a worthwhile endeavor.100
The external dimension of I/C alignment concerns the need to align I/C
development with factors outside firm boundaries, such as competitive product
offerings and technological development. For example, both prospective and
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current product offerings of competitors need attention. Research has shown that
successful teams generally make such an analysis, whereas information on competing technologies and products was often unavailable or ignored in less successful teams.101
Indeed, failure to provide sufficient external alignment to I/C development
in the front end can be both dangerous and disastrous. Motorola’s development of
the Iridium satellite telephone provides an illustrative example. Besides overestimating the size of the market for satellite phones, Motorola underestimated the
speed at which conventional cellular coverage would spread around the world,
leading the firm to develop a product that provided small revenues at great costs.
Xerox, on the other hand, recognized the threat of digital technology to its lens
copier product line and developed a new generation of copiers and printers that
were based on digital technology.
When lack of external alignment is the major problem, firms can engage in
building absorptive capacity, thus improving the abilities to recognize, assimilate,
and apply external knowledge.102 Absorptive capacity thus focuses on improving
knowledge acquisition. For example, Cisco has significantly improved its I/C development activities relative to competitors by building absorptive capacity.103 Another
way of mitigating the problem with insufficient external I/C alignment is to partner
with firms possessing adequate absorptive capacity.104
Both internal and external I/C alignment appear crucial to front-end outcomes. When alignment is low or missing, a firm may face three types of risks
(see Figure 2).
Risk Type A results from a failure to align I/C development with the external environment, although sufficient internal alignment has been obtained.
Xerox, for example, was established by employing a new and efficient business
model to commercialize a technology rejected by other companies at that time.
Later on, however, that same business model made Xerox fail to commercialize
several of its spin-offs, because the market potential for these was assessed from
the perspective of Xerox’s established (and previously successful) business model.
This example underscores that an overemphasis on internal alignment while
ignoring external alignment risks undermining a firm’s possibility to capture value

FIGURE 2. Three Types of Risks in I/C Alignment

High

Risk
Type A

Sufficient
Alignment

Low

Risk
Type AB

Risk
Type B

Low

High

Internal
Alignment

External Alignment

CALIFORNIA MANAGEMENT REVIEW

VOL. 54, NO. 4

SUMMER 2012

CMR.BERKELEY.EDU

29

From Preliminary Ideas to Corroborated Product Definitions

from early-stage development activities.105 Another example in a similar vein is
when firms allocate resources solely to projects that target already powerful customers,106 thus undermining their possibility to reach new customers with novel
concepts.
Risk Type B surfaces when a firm fails to achieve sufficient internal I/C
alignment. Here, the firm fails to exploit the value creation potential that is encapsulated in the core competencies of the firm and in existing products. This risk
applies specifically to firms pushing for radical innovation, because such firms risk
overemphasizing external alignment of I/C development at the expense of internal alignment. This risk was pinpointed by James Kilts, former Chairman and
CEO of Gillette, when stating that one of the weaknesses of Gillette was the nurturing of radical innovation: “New products have traditionally been a driver
to success for Gillette; in 2001, 40 percent of our sales came from products
that weren’t around five years ago. But when I joined Gillette a few years ago, I
found that there was a lack of incremental innovation across all parts of the
company.”107
Risk Type AB, combining the above deficiencies, is the most severe situation for firms pursuing internal development, but it poses an opportunity in addition. Clearly, the absence of both internal and external alignment makes further
internal development very difficult. However, even though a new idea or concept
is not aligned with a company’s internal and external context, it may still be of
value outside the firm if it fits the business model and/or core competences of
some other firm.108 If dealt with wisely, this situation may thus allow idea and
concept commercialization that can provide the firm with extra revenues.

Idea and Concept Legitimization
The third key activity affecting the outcome of the front end is I/C legitimization.
The reason for its importance is the need to protect I/C development
from being foiled by socio-political factors and issues.110 For example, ideas and
product concepts often need the help of people other than the inventor in order
to develop, concretize, and subsequently be accepted into the “formal” NPD process.111 In a similar vein, executive “pet projects” sometimes receive special treatment and allowances to bypass predefined gates.112
109

Thus, the socio-political context is important and needs managerial attention. This is underscored by the fact that large companies “are good at coming
up with sound ideas” but “are often poor at carrying them out because of a morass
of analysis, approvals and politics.”113 In addition, Moss Kanter concluded that
managers in the early stages of entrepreneurial projects need political information
as much as they need technical data. “Without political savvy,” Moss Kanter
writes, “no one can get a project beyond the proposal stage.”114
Two key problems follow if a firm fails to address this aspect. The first is
that good ideas run the risk of being ignored or rejected because of a lack of legitimization.115 The result is lost opportunities for the firm. This is what happened to
Hasselblad, where early development of a digital camera was abandoned due to a
failure of top management to build commitment and legitimize the project. The
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second problem is that “bad ideas” may be pushed too far in their development
because they are supported by powerful individuals within the organization,116
with increased costs and a crowded development pipeline as consequences.117
A number of actions to deal with the first problem of I/C legitimatization
can be identified. Critical is ensuring senior management support. Although
front-end activities are typically carried out individually or in small teams, support
from senior management is critical to success for multiple reasons. First, it is crucial to overcome resistance to change and thus go beyond initial resourcing and
public support.118 Second, new product ideas have a much greater probability of
being developed if executive champions become personally involved in proposed
projects.119 Third, senior management support has been found to lead to
increased levels of innovation.120 Finally, senior management provides resources
and helps clarify project objectives.121
The importance of I/C legitimization also depends on how I/C development
is conducted. If idea development is mainly an individual achievement, management should expect legitimization activities to be more important, as the need
for action to create organizational commitment to the idea will be greater. Similarly, I/C legitimization is also contingent on the level of cross-functional integration, which is critical to “keeping an idea alive and active.”122 Basically, this
means that an emerging idea or concept has to be exposed to the review and criticism of knowledgeable individuals from affected functions and departments. If
this is not the case, the likelihood of negative effects of socio-political activities
is higher.
However, legitimacy can be achieved by other means than teams and
cross-functional collaboration. Innovative ideas benefit from leadership by committed enthusiasts.123 Such persons are referred to as product champions or idea
visionaries.124 They have power or authority and can promote the idea/concept
to stakeholders to seek and establish commitment. In addition, an idea visionary
or product champion is highly committed to the project and brings passion to
the table, which allows ideas and preliminary product concepts to persevere in
the face of frustration and ambiguity.125
The issue of I/C legitimization is also acknowledged in writings on heavyweight project managers, i.e., managers with substantial prior expertise and formal as well as informal influence on development activities. A heavyweight
project manager has a great impact on the creation of product definitions,
increases team effort, facilitates strategic alignment, creates a greater sense of
shared team mission, and enacts clearer project objectives.126 A project manager
is also often involved with lobbying for support and resources, and coordinates
technical as well as design issues.127
However, firms also face the challenge of ensuring that bad ideas (“false
positives”) are not further developed. While committed enthusiasts and heavyweight project managers have been found to secure resources and protect ideas
and projects from termination, situations may arise where such persons also support ideas and projects with little or no potential.128 This aspect of I/C legitimization can be traced to the fact that “people become attached to ideas over time
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through a social-political process of pushing and riding their ideas into good
currency.”129 If not wisely managed, these social-political processes may lead
firms to devote scarce resources to developing inferior ideas and concepts.

Are Radical Front-End Developments Different From
Incremental Ones?
A question not discussed so far is whether radical front-end development
can be managed much in the same way as incremental development, or whether
radical ideas and concepts force the key activities of Figure 1 to play out differently?
In radical front-end development, the desired outcome is new both to the
firm and to the market.130 Radical product ideas and concepts therefore pose considerable challenges to teams in the front end.131 Such development calls for more
iterative and complex problem solving, and market size and price sensitivity are
typically more difficult to estimate.132 Exploratory or “formative” product definitions are often undertaken prior to a more stable one, which makes the process
of developing corroborated product definitions more time-consuming.133 Thus,
the front end of radical innovation “seems to be an inherently messy process.”134
Radical innovation also often involves extreme degrees of technological
uncertainty, which makes the linking of technological capabilities to market needs
more complex.135 In managing uncertainty, firms need to consider the issue of
timing (an important element in the commercialization phase of NPD) when
deciding what levels of uncertainty are acceptable. Specifically, if being early to
market is providing the firm with a competitive advantage, firms would typically
allow some residual uncertainties in the radical product definition in order not to
loose momentum in the development process.
Also, I/C refinement works by a different logic in radical development.136
Interpretative knowledge is needed to a larger extent, as is creativity.137 Radical
front-end development tends to be defined less explicitly.138 Furthermore, individual
rather than organizational initiative is needed.139 In addition, the issue of concept
shifting is more apparent in radical development, and participants do not necessarily
employ a formal, highly structured front-end process.140 Less emphasis is paid to
analysis and much more on probing and learning from prior experiences.141
The front-end for radical development is not necessarily customer-driven
(although sensitivity to customer needs still appears critical). Often, new concepts
are not customer-generated and cannot be amenable to up-front market research.
Instead, attention is focused on explicating the technical differential advantage that
a new concept will offer over existing products and technologies.142 Thus, for very
novel concepts, most potential users do not have the real-world experience needed
to provide accurate data and propose solutions. However, firms may rely on lead
users whose present strong needs often become general in the marketplace in the
future. Lead users can often serve as a need-forecasting laboratory if used wisely.143
Concerning I/C screening, the screening logic is different when entering
highly innovative fields, because firms often lack prior critical experience. In the case
of incremental development, firms can utilize prior experiences when developing
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similar products when, for example, conducting feasibility analysis. Screening
procedures in radical development cannot be based on such experiences. Under such
circumstances, the ability to probe and learn becomes more important, and investment in strong collective learning processes may pay off better.144 In radical development, there are also significant challenges with respect to validation of key
assumptions,145 i.e., to proficiently perform the activities of business analysis, feasibility analysis, and technology assessment. Highly formalized screening procedures
are also more hazardous when pursuing strategic opportunities in the context of
radical development.146
When it comes to internal I/C alignment, new radical concepts tend to create
needs to change or rework many things in the company—for example, capabilities,
business models, and customer networks.147 Such concepts and development
initiatives may be competence destroying.148 Developing radical new products
might create unique challenges because prior competences and experiences may
be inadequate.149 Concerning external I/C alignment, network participation and
access to a partner’s knowledge can allow firms to overcome the lack of prior
knowledge accumulation.150
Finally, in I/C legitimization, prior literature points to the critical importance of a product champion or visionary, because in the front end for radical
development “it is the visionary who first sees how all the pieces fit together into
a particular application for the technology.”152

Discussion and Managerial Implications
The path from the surfacing of new product ideas along the way to corroborated product definitions presents numerous obstacles and managerial challenges
that must be addressed if a firm is to become successful in front-end activities.
The article contributes with a framework and advice that can guide managerial
decision making and support managers in dealing with the front end in both incremental and radical development. The findings not only apply to general managers
or project managers, but also extend to development engineers and other participants involved with the early stages of NPD.
Overall, our article identifies three key activities critical to the front end:
I/C development (split into I/C refinement and I/C screening); I/C alignment;
and I/C legitimization. These three activities explain how corroborated product
definitions come about. Table 1 shows the key front-end activities, the common
pitfalls in performing these activities, and the key managerial countermeasures
appropriate to address these pitfalls. In doing so, the Table also explicates the
key differences between incremental and radical front-end development.
The I/C refinement component of I/C development is critical to any frontend process, be it incremental or radical. Although development work is often qualitative, informal, and approximate in nature, I/C refinement provides the key
technical contents, energy, and direction to I/C development.152 Common pitfalls
in I/C refinement are surprisingly similar between incremental and radical development, although insufficient uncertainty reduction and excess formalization
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External I/C
Alignment

Internal I/C
Alignment

I/C Screening

I/C Refinement

- Product portfolio planning (I)
- Model new capabilities & business models, e.g. desorptive capacity (R)
- Investigate potential for idea & concept commercialization (R)

- Failing to capitalize on core competences (I, R)
- Failing to link I/C development to business strategy & product strategy (I, R)
- Overemphasizing project-specific criteria and underemphasizing issues of strategic fit (I, R)
-

- Support from senior management (I, R)
- Cross-functional collaboration (I, R)
- Leadership provided by product champions or heavyweight project managers (I, R)

- Failing to incorporate knowledge about competitive product offerings (I, R)
- Insufficient understanding of technological development (I, R)

- Rejection of good ideas due to a lack of legitimization (I, R)
- Bad ideas pushed too far for political reasons (I, R)

Environmental scanning activities (I, R)
Benchmarking (I)
Partner arrangements with other firms (R)
Build absorptive capacity (R)

- Informal discussions among team members and/or a formal cross-functional review
committee that conducts:
- Business analysis (I, R)
- Feasibility analysis (I, R)
- Technology assessment (I, R)
- Collaborative learning (R)
- Use of innovation intermediaries (R)

- Screening too hard (killing “false negatives”) (I, R)
- Screening too soft (failing to kill “false positives”) (I, R)

Collaboration with customers & formal market research (I)
Collaboration with lead users & informal market research (R)
Unstructured information search by individuals (R)
Structural information search guided by the firm (I)
Cross-functional collaboration (I, R)
Cooperation with other external actors, e.g. suppliers and higher educational
institutions (I, R)
- Ensuring probing and learning in the development team (R)

-

-

Spending time on apparently failing ideas/concepts (I, R)
Spending too little time on ideas/concepts with high potential (I, R)
Insufficient uncertainty reduction (I, R)
Insufficient attention to customer needs (I, R)
Using in-house competences only (I, R)
Too much formalization of I/C refinement (R)
Insufficient assessment of technical differential advantage (R)

Key Managerial Countermeasures

Common Pitfalls

Note: In Table 1, (I) abbreviates “incremental” whereas (R) abbreviates “radical”. (I, R) imply that a common pitfall or managerial countermeasure applies to both types of front-end situations.

I=C Legitimization
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constitute more significant problems in radical development.153 In addition,
insufficient assessment of technical differential advantage seems to apply to radical
development but not to incremental development.154
However, even if the pitfalls are similar, appropriate managerial countermeasures diverge. In incremental development, formal market research and collaboration with customers help firms clarify market needs prior to formal
development,155 and collaboration with suppliers can help shorten the time-tomarket period and increase product quality.156 In radical development, firms
instead need to trust informal market research and collaborate with lead-users.157
Furthermore, for incremental new concepts, structured problems or opportunities can be laid out at the firm level and then be directed to individuals for
information gathering. For radical concepts, it seems to work in the opposite
direction. That is, action is much more likely to be at the discretion of individuals
acting by themselves.158 Thus, informal organization appears much more critical
in the case of radical development, as is probing and learning. Finally, proficient
collaboration between the internal functions and departments involved in the
front end is important to both incremental and radical development159 and
extends not only to R&D and marketing, but also to manufacturing and process
design.160 Managers must also sustain collaboration with external actors, such
as customers and suppliers.161
Companies also need to manage the I/C screening component of I/C development, in both incremental and radical front-end development. Although the
screening activities are typically more time-consuming and conducted later in radical development,162 the pitfalls of screening too hard or too soft apply to both
types of development situations. However, screening activities during radical
development need to be more flexible, and teams should be prepared to engage
in concept shifting to a greater extent.163
Both informal and formal countermeasures are at management’s disposal.
First, managers can encourage screening conducted by a development team,164 as
well as utilizing a cross-functional executive review committee acting as gatekeepers.165 In both cases, managers need to ensure that a new idea/concept is screened
in terms of its viability as a business proposition, as well as on the feasibility
dimension.166 Moreover, managers should encourage screening of the technical
viability of the emergent idea/concept to assess what technical solutions will be
required and at what cost.167 The screening measures apply to incremental and
radical development alike. However, in radical development, firms may complement their screening efforts by engaging in collaborative learning processes.168
In addition, in radical development, innovation intermediaries may contribute
competence in evaluation and screening, which may be lacking in-house.169
Concerning I/C alignment, managers should work deliberately to fit both
incremental and radical ideas and concepts with internal as well as external circumstances. For internal I/C alignment, common pitfalls include a failure to capitalize on the core competences of the firm, a failure to consider the business and
product strategy when developing new ideas and concepts, and an emphasis on
project-specific interests over those of strategic fit.170
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While these problems frequently apply to incremental development, they are
perhaps even more common in radical development, which is often competencedestroying by nature.171 Thus, the synergy of incremental new ideas and concepts
with the firm’s existing resources should allow the firm to execute various activities
without significant reinterpretation of prior critical knowledge, which will not be the
case in radical development.172
In the case of incremental innovation, managers should encourage and sustain proficient product portfolio planning, which represents a way to ensure that
new product definitions offer the correct product attributes to customers.15 In radical development, it may be appropriate to model new capabilities and business
models to profit from technology.173 A significant example would be investing in
desorptive capacity, i.e., a firm’s capability of external knowledge exploitation,
which could allow firms to profit from ideas and concepts suffering from misalignment.174 Thus, again, common pitfalls in incremental and radical development
seem to converge, whereas the appropriate managerial countermeasures diverge.
Concerning the external dimension of I/C alignment, common pitfalls
reside in a failure to incorporate information and knowledge about technological
development and product offers of competitors into internal development activities. These pitfalls apply to both incremental and radical development situations,
but appear more severe in radical development.175 Proficient benchmarking of
emergent product definitions helps mitigate these problems in incremental innovation,176 whereas environmental scanning by the development team applies to
incremental and radical front-end development alike. In radical development,
managers may address insufficient external I/C alignment by partnering with
other firms or by building absorptive capacity, thus improving the abilities to recognize, assimilate, and apply external knowledge.177
Finally, in both incremental and radical development, any company needs
to manage the legitimization system in which idea development is situated. A failure to do so may lead the firm to reject good ideas and concepts due to a lack of
legitimization or, conversely, to push inadequate ideas and concepts too far for
political reasons.178
Multiple managerial countermeasures are available to address these two
problems, and they apply to incremental and radical front-end projects alike. First,
senior management support may mitigate such problems because it can overcome
resistance to change. Also, managers can mobilize organizational support and clarify development objectives.179 Second, cross-functional collaboration can cause
emerging ideas and concepts to be better sanctioned throughout an organization.180 Finally, leadership provided by committed enthusiasts or product champions is another way to deal with legitimization problems.181

Limitations
Managers should be aware that our analysis applies mainly to the front end of
incremental and radical development of assembled products. For non-assembled
products, the front-end phase may deviate significantly concerning key activities.182
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The front end for service development represents another idiosyncratic context.183
Our framework may therefore need adjustment regarding both product and
industry effects, and managers must interpret the results carefully and draw their
own conclusions by means of analogy.
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