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A B S T R A C T

There is growing research interest in understanding the impact of search and the evaluation of information on
markets, customers, and technologies. If search has an explicit future focus, this paper refers to it as forward-
looking search. Previous research has focussed on the firm or innovation portfolio level. Little research has
investigated whether forward-looking search practices occur during innovation projects and whether they may
contribute towards a project's innovativeness. This paper follows the bounded rationality assumption, which
views decision makers as lacking complete knowledge and anticipation of the consequences of their decision.
The current study posits that project teams must engage in forward-looking search during project development
to ensure their project's innovativeness. However, this paper argues that this is only relevant if there is 1) room
in project planning to facilitate forward-looking search, 2) slack resources available to implement such changes,
and 3) a dynamic external environment. The data on 159 unique innovation projects from the Danish manu-
facturing industry show that forward-looking search significantly impacts innovativeness. Furthermore, this
study finds that project planning and slack resources moderate this relationship, while industry concentration
has no moderating influence. These findings suggest that to increase the innovativeness of projects, continuous
forward-looking planning should retain room for flexibility and slack budgets for project adjustment during
execution.

1. Introduction

This paper introduces the concept of forward-looking search. It
studies the impact of forward-looking search on innovativeness and
tests for moderating effects from project planning, availability of slack
resources and a dynamic external environment. To clarify the concept
of forward-looking search, consider Apple, which applied such forward-
looking search when anticipating that technology advances in battery
technology, touch screen technology and mobile telephony might be-
come sufficient to meet the latent customer need to use an iPod-like
device, with a large touch screens for calls and surfing the Internet.
Apple's forward-looking search led to the launch of the first iPhone,
which triggered the era of smart phones (Schlender and Tetzeli, 2016).

To conceptualise forward-looking search, this research draws on
Daft and Weick's (1984) model of organisations as interpretation sys-
tems, which distinguishes three phases: scanning, interpretation and
action. In addition, the paper draws on the more recent literature on
organisational foresight that has contributed more deep knowledge on

the practices that are used and distinguishes between formal and in-
formal interpretation (Rohrbeck and Kum, 2018). Finally, Horváth and
Enkel's (2014) conceptualisation of search on the level of an individual
innovation project is used. This study defines forward-looking search as
all practices aimed at collecting, examining, and evaluating new in-
formation to derive alternative future courses of action and anticipate
their consequences, to the end of raising the likelihood of taking action.

While corporate foresight departments conduct forward-looking
search to identify new technologies and markets (Rohrbeck et al., 2018;
Rohrbeck and Gemünden, 2011), the prior research typically focusses
on the role of such search at the front-end of innovation projects. Reid
and De Brentani (2010, 2012) focus on how a future vision of market-
technology applications can provide firms with the potential to in-
troduce successful new products. However, projects initiated through
forward-looking search can easily end up in the treadmills of organi-
sational processes that favour incremental innovation (Levinthal and
March, 1993). Continuous forward-looking search refers to the acqui-
sition of new information (e.g., trends, competitor moves) and
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interpreting it in terms of future implications to derive potential al-
ternative courses of action and anticipate their consequences.

Decision makers’ bounded rationality, which is the lack of “com-
plete knowledge and anticipation of the consequences that will follow
on each choice” (Simon, 1947, p. 81), the long duration of such for-
ward-looking innovation projects (Watanabe and Ane, 2004), and the
ever-changing external environment, however, impede the success of
front-end forward-looking search. Companies have a habit of preferring
incremental improvements at the detriment of radically new concepts
and tend to adopt exploitative rather than explorative learning pro-
cesses (March, 1991; Piezunka and Dahlander, 2015). The case study
evidence suggests that such new product development routines might
obstruct such forward-looking front-end endeavours, unless new pro-
duct development (NPD) teams continuously conduct forward-looking
search (Horváth and Enkel, 2014; Reger, 2001; Vecchiato and Roveda,
2010). In a similar vein, in an ex-post analysis, Kaplan and Orlikowski
(2013) indicate a possible relationship between project teams’ en-
gagement as what they refer to as “temporal work” (i.e., practices that
lead to new interpretations of the future) and the project's innovative-
ness.

Building on these first empirical insights, the paper employs a rig-
orous quantitative approach to contribute to our understanding of the
role of continuous forward-looking search in NPD, and it investigates
the factors that facilitate or hamper its impact on innovativeness. The
paper builds on the bounded rationality assumption, which states that it
is not possible to have complete knowledge and anticipation of the
consequences for each choice (e.g., the initiation of an innovation)
(Simon, 1947). Taken together, it is argued that these two assumptions
lead to the following three situations wherein the innovativeness of the
project may become threatened. This can lead to 1) deficiencies in
planning (i.e., not being able to foresee all possible uncertainty-indu-
cing events and consequences), 2) deficiencies in project budgeting
(i.e., not being able to account for emerging issues or opportunities that
require additional costs to embrace or counteract), and 3) deficiencies
in understanding the external environment and all its constituents at
the project's start.

The remainder of the article has the following structure. The next
section introduces the forward-looking search construct and defines its
characteristics relative to adjacent theoretical concepts.

Subsequently, the paper presents the hypothesis on the effect of
forward-looking search on project innovativeness and the factors
(project planning, slack resource availability, and industry concentra-
tion) moderating this effect. Then, the paper presents the empirical
body of evidence based on 159 individual innovation projects from a
sample of Danish manufacturing firms paired with objective perfor-
mance and industry data. Using a newly created multi-dimensional
measure of forward-looking search during innovation project develop-
ment, the paper presents novel insights into the search practices em-
ployed during innovation projects. Finally, the paper discusses the re-
sults, derives implications for theory and practice, and identifies the
study's limitations.

2. Background on forward-looking search

To build the forward-looking-search construct, it is important to
identify all of the practices of collecting, examining, and evaluating
new information that are used to derive alternative future courses of
action and anticipate their consequences, to the end of forming shared
representations that raise the likelihood of taking action. Here, the
paper draws in particular on the search literature and the literature on
strategic foresight in organisations. The framework for forward-looking
search is based on three dimensions: information intake, formalised
interpretation, and informal interpretation.

Information intake is concerned with the act of scanning for signals
that may indicate or lead to a change in the way the future should be
perceived. This typically involves facilitating data collecting initiatives,

for instance, through established information systems that can be ac-
cessed and contributed to by employees at any time (Boe-Lillegraven
and Monterde, 2015; Rohrbeck et al., 2015), hiring external market
research firms to provide information during the development of an
innovation (Sarangee et al., 2014), obtaining data on a variety of trends
from industry analysts or written sources such as magazines (Kaplan
and Orlikowski, 2013), or establishing networks of scouts (Rohrbeck,
2010a). The cumulative result of search may lead to the discovery of
novel information and ideas that are beneficial for innovation
(Dahlander et al., 2016; Li et al., 2013).

This collected information can trigger subsequent formal inter-
pretation processes when the perceived signals do not fit the current
expectations on how the future may develop (Kaplan and Orlikowski,
2013; Sarangee et al., 2014). Project teams may then engage in struc-
tured approaches such as revising roadmaps by “identifying, allocating,
ordering, and interlinking innovation elements of technology foresight,
long-term market encounter, and product line evolution in a future map
with a timeline” (Rohrbeck and Kum, 2018; Simonse et al., 2015), to
which the paper refers as formal interpretation. Project teams can also
undertake the continuous monitoring of such roadmaps against in-
formation searched for by the project team on potentially new emerging
competitive technologies and then assess a project's benefits over time
(Sarangee et al., 2014).

However, individuals can also engage in interpretation activities in
the absence of such structured or formalised interpretation approaches
(Højland and Rohrbeck, 2018). Based on the information obtained,
project members can engage in revising their assumptions about the
future market for their innovation or the future benefits of using a
certain technology (Sarangee et al., 2014). Articulating, challenging,
and sharing future views and assumptions may lead towards creating a
mutual understanding of the project's future as well as novel insights
into the future market environment (Kaplan and Orlikowski, 2013;
Simonse et al., 2015). These processes involve open-mindedness and
the willingness to revise held assumptions of how the future will unfold
(Sarangee et al., 2014). The paper refers to such practices that do not
follow a structured process as informal interpretation.

Within innovation projects, project teams may engage in multiple
cycles of the practices outlined above to validate or reject a current
project's envisioned future (Kaplan and Orlikowski, 2013). While the
intake of new information can lead to seeing the future quite differ-
ently, new information is not the only possible trigger of such inter-
pretation processes. The development efforts may also lead to team
members engaging in interpretation processes. Hence, any of these
cycles may spur cycles of creative “temporal work” whereby novel new
insights are created (Kaplan and Orlikowski, 2013). Hence, this study
conceptualises forward-looking search as consisting of the three di-
mensions of information intake, formal interpretation, and informal
interpretation.

3. Hypotheses

3.1. Forward-looking search and innovativeness

Projects aiming to develop radical innovation yield the potential of
high performance (Griffin, 1997) but may also be extremely costly in
the case of failure (Sarangee et al., 2013). The assumption that all
factors influencing project success can be known beforehand seems
implausible and goes against the bounded rationality assumption,
especially due to the uncertainty and length of NPD projects (Cooper
et al., 2001; Hauser et al., 2006). Ongoing search can lead to the per-
ception of new signals and obtaining information on the future value of
a firm's products under development (Rohrbeck and Gemünden, 2011;
Sauer et al., 2017). In this way, forward-looking search evaluates
whether current developments are still sufficiently novel to meet future
market demands or if an update of the target features of a product is
beneficial and/or required (Reger, 2001; Ruff, 2015; Salomo et al.,
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2007). The main objective of forward-looking search is therefore not to
predict the future but rather to appraise present courses of action and
their consequences and potentially alter them (Dewey, 1988; Sarangee
et al., 2014; Seidl, 2004).

By being keenly aware of a wide variety of trends, competitors, and
other relevant information, a project team can increase a project's in-
novativeness (Im and Workman, 2004). Indeed, Sarangee et al. (2014)
find that the continuous scanning and benchmarking of competitors
against a project's roadmaps ensure that projects will discover and
pursue novel avenues that have not yet been served by competitors.
Forward-looking search can therefore highlight alternative and novel
paths for the development of an innovative product (Rohrbeck et al.,
2007; Yadav et al., 2007). Given these arguments, this study will test for
a positive relationship between forward-looking search and innova-
tiveness, either by means of upholding the level of innovativeness
pursued or by spotting novel and distant opportunities and altering
project objectives:

H1. Forward-looking search positively impacts project innovativeness.

3.2. The moderating role of project planning intensity

Project planning can be seen as a form of project abstraction
(Gassmann and Zeschky, 2008; Horváth and Enkel, 2014). Having very
structured descriptions and processes in place removes any abstraction
of the project; project deliverables are described by concrete features
and milestones rather than by few essential elements (Arora and
Gambardella, 1994). Having low abstraction removes the need for in-
creased information supply (Hauschildt, 1996) and with it the possi-
bility of generating alternative and novel solutions (Horváth and Enkel,
2014). It might even be considered inappropriate to engage in forward-
looking search under intensely planned projects, as a rigid project plan
may already inform the project team members that they are doing the
right thing (Ashford and Cummings, 1983). As such, it can be expected
that under high planning intensity, even if the project team engages in
forward-looking search, it will be unable to enhance innovativeness.

When considering the opposite, i.e., highly loose and flexible project
planning, forward-looking search may also be unable to contribute
much towards boosting innovativeness. The prior literature posits that
radical innovations may often be initiated in unstructured ways. For
example, an organisation may assign members to innovate; however,
without a clear problem definition, it will promote an unstructured
information search to boost innovation (Reid and De Brentani, 2004).
That may lead to ambiguity as to what to search for, which may result
in a low effort on collecting information from a wide variety of sources
and interpreting this information with as little equivocality reduction
possible (Daft and Weick, 1984). Instead, in such situations, members
may rely much more on personal contacts to provide information with
the aim of reducing as much equivocality as possible (Daft and Weick,
1984) and of forming coalitions to proceed with the innovation project
(O’Connor and Rice, 2001, p. 105). Forward-looking search would thus
be less able to contribute towards innovativeness in un-formalised and
flexibly planned projects.

However, in medium levels of project planning intensity, we may
expect that forward-looking search is most useful in generating in-
novative solutions. A medium level of planning provides information on
the problem that must be solved (i.e., meeting high-level customer re-
quirements to develop an innovative new product) but also allows room
for assigning how a wide variety of future trends and signals may im-
pact the innovativeness of the intended product. As such, a medium
level of abstraction allows for a common basis to serve for relatively
directed forward-looking search without compromising potential out-
of-the-box thinking (Horváth and Enkel, 2014). Furthermore, it pro-
vides “slack time” (Richtnér et al., 2014). Project members need time to
be analytic and creative, to discuss and reflect, and, in consequence, to
be more innovative (Lawson, 2001, pp. 126–127). Therefore, in

medium-planned projects, where there is still some ambiguity about the
project and its constituent elements as well as the available slack time
to discuss and reflect, we would expect forward-looking search to un-
fold its full potential to contribute towards the innovativeness of the
project's outcome.

Taking the above arguments into consideration, the paper hy-
pothesises that project planning intensity moderates the relationship
between forward-looking search and project innovativeness in an in-
verted U-shape where 1) medium levels of project planning intensity
allow for the greatest effect of forward-looking search on project in-
novativeness and 2) low and high levels of project planning intensity
lead to the smaller contributions of forward-looking search towards
project innovativeness. Thus, the study will test a curvilinear moder-
ating effect that takes an inverted U-shape:

H2. Project planning intensity moderates the relationship between
forward-looking search and project innovativeness in such a way that
increasing project planning intensity increases the positive effect of
forward-looking search on project innovativeness up to a certain level
beyond which the positive effect of project planning on the impact of
forward-looking search on project innovativeness becomes less.

3.3. The moderating role of slack resources

Slack resources (i.e., excess inputs such as underutilised capacity,
facilities, or labour, and financial reserves such as working capital or
borrowing capacity) (Levinthal and March, 1981) play a dominant role
in the behavioural theory of the firm (Cyert and March, 1963). It is
suggested that slack resources increase experimentation and risk taking,
which provides the capacity to manage emerging issues and thus should
also be able to positively influence innovativeness (Nohria and Gulati,
1996). Firms with greater amounts of slack resources are more likely to
have the ability to respond to newly introduced technologies or new
competitor strategies. Indeed, Troilo et al. (2014) find that slack re-
sources drive firms to be more engaged in distal search, which in turn
affects innovativeness. However, while most of the research has ex-
amined the effects of slack resources on innovation at the firm level, the
recent research has transferred these same arguments to the project
level. For instance, Richtnér et al. (2014) find that slack is important for
project teams to become more innovative, as it allows project teams to
act on the perceived changes and change elements of a project to in-
crease its innovativeness. Hence, we expect that the availability of slack
will enable project teams to access additional funding to make adjust-
ments in an NPD project.

Conversely, if slack is reduced at the project level, project teams are
unable to cope with changes in the external environment, such as
changing customer needs. Thus, slack resources allow for the ability of
project teams to act on forward-looking search. Projects require the
(financial) means to implement any foreseen changes to facilitate in-
novativeness. If a project was initiated based on a defined project plan
and budget at the time, changes were likely not foreseen. Especially in
the case of pursuing radical innovation, where uncertainty is high and
development times are lengthy, the role of slack resources becomes
increasingly important to facilitate innovativeness by means of for-
ward-looking search. It allows for any unforeseen reconfiguration of a
project's constituent elements that were not accounted for in the project
plan or budget to facilitate innovativeness (Levinthal, 1997; Nohria and
Gulati, 1996; Richtnér et al., 2014). Conversely, if slack resources are
low, forward-looking search's ability to contribute to a project's in-
novativeness will be reduced. Hence, the study will test the hypothesis:

H3. Levels of slack resources moderate the relationship between
forward-looking search and project innovativeness in such a way that
forward-looking search has a more positive effect on project
innovativeness when slack resources are high than when they are low.
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3.4. The moderating role of industry concentration

In addition this study expects that the industry in which a firm
searches can affect the ability of forward-looking search to contribute to
innovativeness. In highly concentrated industries, i.e., industries with
low numbers of competitors, firms tend to have a high degree of si-
milarity (Miles et al., 1993). In concentrated industries, firms tend to
introduce fewer new products (Zahra, 1993). Concentrated industries
are also less complex; they feature more standardised norms of com-
petition, less unpredictability, and, therefore, an overall lower need for
information search (Palmer and Wiseman, 1999). Competitors much
less frequently perform actions (i.e., new product introductions) that
may induce uncertainty within the industry (Derfus et al., 2008).
Taking the above into account, in concentrated industries, projects may
have already been initiated with a rather clear understanding of what a
project entails and how it is positioned vis-à-vis competitors. Further-
more, there is a lower level of uncertainty that remains relatively
constant over the course of a project's development. This might be of
above average relevance in manufacturing contexts, as assuring tech-
nical feasibility and other new product development tasks tend to re-
quire more time and resources than in service industries. In turn,
players in such highly concentrated industries may tend to look for
lower-risk innovations, that are rather incremental than radical in
nature and are on the market faster, thus reducing the relevance of
forward-looking search (Brem et al., 2016). Therefore, it is likely that
under conditions of concentrated industries, forward-looking search is
unable to contribute towards innovativeness. Therefore, this study will
test:

H4. Levels of industry concentration moderate the relationship between
forward-looking search and project innovativeness in such a way that
higher industry concentration mitigates the positive effect of forward-
looking search and project innovativeness.Fig. 1 summarises the study’s
conceptual model.

4. Data and measures

4.1. Sample and data

The main unit of analysis in this study is a single new product or
service development project. The sampling frame is a group of Danish

firms from the manufacturing industry (NACE Rev. 2 C-section). The
data were collected through a cross-sectional survey conducted in 2015
and 2016. To the survey data, objective data was added from two
sources annual reports from the Danish Central Business Register and
data from Bureau van Dijk's ORBIS database for industry and patent
information. For the objective data, the study employs data from up to 3
years prior to what is referred to as time t=0. The study sets time t as
the year in which the innovation project was under development.
Viable firms were selected by means of two criteria: revenue in the prior
financial year of at least 75 million DKK (equivalent to 10 million Euro)
or at least 50 employees. Using Bureau van Dijk's ORBIS database and
Danish NN Markeddata, a list was compiled with 1175 firms. Although
smaller firms (either in size or revenues) also engage in innovation
activities, in the context of this paper, a focus on slightly larger firms is
sensible because larger firms in Denmark are arguably dis-
proportionately more engaged in innovation activities and more likely
to have adopted organisational practices of search to facilitate in-
novation.

The paper does not employ selective sampling based on the study's
dependent variable (i.e., by randomly assigning respondents in the
survey upfront to select either a radical innovation or incremental in-
novation). Further, the paper does not mention to the respondents that
the research is about “innovation” or “innovativeness” (or any syno-
nyms); however, data collection required that the respondents could
report on a project that developed a new product or service for their
company. With that the study is able to alleviated potential priming
biases. The respondents were asked to answer the following questions
to assess their suitability for our research:

“Throughout this survey, you will be asked questions that must be an-
swered for the specific project that you should select on the basis of the
following criteria:

1) It is a project to develop a new product or service for your company,
2) The new product or service of this project is facing market launch or has

been launched within the last 3 years, and
3) You have been involved in this project for the majority of the project

running time. Are you involved, or have you been involved in such a
project?”

Potential respondents were presented with these criteria by phone

Fig. 1. Conceptual model.
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and were only invited to participate in our study if these criteria were
fulfilled. Furthermore, the survey accomplished an additional check of
these criteria; if the respondent answered “No” to the final question
presented above, the survey would be closed. Using this method, it is
expected the respondents are able to self-select their firm's most in-
novative projects based on the presented criteria. Overall, this should
ensure that the is no sampling on the dependent variable; thus, all re-
levant innovation projects were included, regardless of whether the
outcome was innovative.

The research team developed the questionnaire during the period
from February to June 2015. To the extent possible, the questions were
based on previous studies and scales. In September 2015, the ques-
tionnaire was pretested with experts from industry and academia and
resulted in the rewording of some items to improve their clarity.
Furthermore, as the study follows a single-respondent design (albeit
with the most knowledgeable respondent per project being the project
manager), the study performs a check to assess whether different re-
spondents would rate the measurement items similarly for the same
innovation project. Therefore, the study involved recruiting two raters
for the same innovation project within the same firm using the
matching firm selection criteria and project involvement criteria for the
respondent outlined above. The study employed two raters for three
innovation projects from three firms, providing a total of six responses.
The intraclass correlation ICC(1) and ICC(2) were then calculated for
the three pairs of responses with 108 measurement items representing
all the scales of the survey, however not all scales form the survey are
used in the current study. The ICC(1) was 0.31, which is well above the
recommended cut-off value of 0.12 (James, 1982). This indicates that
both individuals for each of the three innovation projects had similar
perceptions of each of the measurement items (Bliese, 2000). The re-
liability of the mean values was assessed by computing the average of
the ICC(2). The value of 0.62 meets the recommended cut-off value
(Bliese, 2000), indicating the overall consistent rating of the two raters
for an innovation project. As such, the potential concerns about re-
spondents with different roles within a single innovation project, which
caused the scoring difference on our items, partially alleviated common
concerns with single-respondent designs.

In September 2015, a private research firm (Wilke AS) administered
the questionnaire to the 1175 target firms. Suitable respondents were
identified upfront wherever possible by means of an Internet search
(e.g., LinkedIn) to increase the response rate, as it allowed the cir-
cumventing of the switchboard by referring to a specific person on the
initial call to the firm. Call outlines were created to ensure the re-
spondent verified that the firm was either larger than 50 employees or
had revenues exceeding 75 million DKK and that it met our above-
outlined criteria with regard to involvement in a new product and/or
service development project. After verification by phone, the re-
spondents were given a formal invitation by email during the phone call
and, wherever possible, they verified whether the email had been re-
ceived. After two reminders, a total of 214 responses to the survey were
recorded, indicating a response rate of 18%. These responses represent
214 unique innovation projects from 214 unique firms. However, be-
cause of missing answers, 55 responses had to be excluded, resulting in
a sample of 159.

The respondents were mostly senior project managers who were
responsible for innovation activities or project members. The 159 un-
ique innovation projects included in the data set are represented by
firms that have an average of 217 employees, with wide variation be-
tween some very large firms at one end of the spectrum and a number of
smaller firms with approximately 50 employees at the other end.
Approximately 55% of the firms have at least one patent registered,
with 16 patents on average and 37% of the firms having filed patents in
the last three years, indicating that they are highly innovation oriented.
Table 1 presents the descriptive characteristics of our sample.

4.2. Common method bias

First, the study reduces the potential of common method bias by
carefully designing the survey instrument (Podsakoff et al., 2003). It
has been avoided to use any wording and sequence of the variables in
the questionnaire that might induce item priming effects. Furthermore,
because the respondents were not explicitly told that the survey was
about innovation (or innovativeness) but rather asked what practices
were employed during a project that resulted in a product or service for
their company, it can be expected that this led to a reduction of po-
tential context-induced moods, as this may have caused a certain ten-
dency to respond to the items in a more desirable way.

Since the study employed a single-respondent design, the study
might still be prone to common method bias. Using statistical tests, one
can assess the extent to which the respondents explain variance be-
tween the study's variables. First, a Harman's one-factor test was per-
formed on our self-reported items. Principal components analysis ac-
cording to Harman's one-factor test, where all the indicators for our
self-reported constructs (forward-looking search, innovativeness, and
project planning intensity) are simultaneously entered without rotation,
has been performed. The results of the analysis show that the first factor
is able to explain 34.3% of the variance, which is well below the 50%
threshold. Furthermore, the study found multiple factors, and the first
factor did not account for the majority of the variance. This finding
indicated that common method variance is not a major concern in this
study. Second, the study found that the smallest correlation between
our model's main variables from our survey data is r=0.19 (e.g., the
correlation between forward-looking search and firm-internal innovative-
ness; see Table 3), which can be used as a proxy for common method
bias. Given the low correlation, this finding does not suggest evidence
for common method bias (Lindell and Brandt, 2000; Volberda et al.,
2012).

4.3. Measures

The constructs relied on existing scales taken from the literature
when available, or they were adapted from previous conceptual work
(see next abstracts with variable explanations for detailed references).
All scales were pretested with eight representatives from academia and
five industry representatives to ensure the face validity of the con-
structs, improve item wording, and remove ambiguity.

4.3.1. Dependent variables
4.3.1.1. Project innovativeness. Here an adapted 12-item scale from

Table 1
Sample characteristics (N=159).

Firm characteristics N Project characteristics N

Firm size (employees) Departments involved
Less than 50 4 Single department 14
50–100 38 Multiple departments 145
100–250 54 Project phase
250–1000 42 In development 80
1000 or more 21 Market launched (< 3 years) 79
Firm revenue (gross profit) Project outcome
< 15 million DKK 3 Product 140
15–75 million DKK 9 Service 19
75–375 million DKK 76 Project outcome target group
375–750 million DKK 23 Business-to-business 114
750–7500 million DKK 29 Business-to-consumer 45
> 7.5 billion DKK 11 Project industry target
Does not wish to state 8 Fast-moving consumer goods 25
Patents High-tech consumer goods 5
Filed patent(s) in the last 3 years 60 Other consumer goods 27
Firm ownership High-tech industrial goods 60
Private 32 Other industrial goods 42
Private equity owned 12
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Schultz et al. (2013) was used to measure project innovativeness and to
cover four facets: market facets, technology facets, firm-internal facets,
and environment-related facets. The scale represents innovativeness as
a continuous construct that is able to measure changes in
innovativeness ranging from incremental, moderate, and radical
innovations (Schultz et al., 2013). Measuring innovativeness on “the
entire bandwidth of innovativeness” (Schultz et al., 2013) is important.
By also measuring the internal and external aspects of the firm, truly
radical products have far-reaching consequences for the future, not only
for the focal firm itself but also for the market structure and potentially
even the industry. Because the original scale refers in its items to
products or services in their plural form, the scale had to be altered
slightly, to refer to a single product or service as an outcome of the
innovation project. The items are measured using a 7-point Likert scale
ranging from “strongly disagree” to “strongly agree”. All items are
averaged to create a single measure of project innovativeness, as it is a
latent construct (Schultz et al., 2013).

4.3.2. Independent variables
4.3.2.1. Forward-looking search. Here a 18-items to measure forward-
looking search was created. It describes the extent to which activities
were employed to 1) proactively scan for potential relevant signals that
might endanger the current project or provide a new opportunity to tap
into (information intake), 2) systematically evaluate and predict the
viability of the project outcome in the intended future market (formal
interpretation), and 3) involve project members to specifically consider
if previous assumptions still hold and if they do not how this may affect
the future of the project's outcome (informal interpretation). All items
were formulated to fit a single innovation project and the activities
carried out during the innovation project. Information intake is
measured using six items based on conceptual ideas from the
environmental scanning (Jain, 1984; Daft et al., 1988; Jennings and
Lumpkin, 1992) and proactivity literature (Spanjol et al., 2012; Zhou
et al., 2005). This allows for perceiving information on potentially new
opportunities or threats within and outside of the current business.
Formal interpretation is measured by six items inspired by foresight
literature on systematic approaches (Rohrbeck, 2010b). These
systematic approaches facilitate the creation, articulation, and
settlement on “what might be” (Tsoukas and Shepherd, 2004). Lastly,
informal interpretation is measured with six items about the extent to
which project members are open-minded towards potential future
signals that could endanger or provide an opportunity for the
innovation project. Greater open-mindedness allows questioning the
current and new ideas and assumptions of the current markets and
business or questioning the perceived market boundaries and norms
(Sarangee et al., 2014; Spanjol et al., 2012). The study estimated
forward-looking search as a composite second-order construct by using
the latent variable score of the three first-order constructs (information
intake, formal interpretation informal interpretation) as indicators for
the second-order construct. This empirical method corresponds with the
theoretically assumed direction of causality for constructing the
forward-looking search measure. Checks were performed to test the
quality of the second-order construct and it was found that multi-
collinearity was not of an issue (Variance Inflation Factor (VIF) below
the value of 10). Further, each of the three components of forward
looking search are positively linked to the second-order construct, and
the model linking each component with forward-looking search as a
second-order construct provides better fit of the data than the
alternative models, indicating that the three measures should be
captured as a set (Jarvis et al., 2003; Thanasopon et al., 2016).

4.3.3. Moderators
4.3.3.1. Slack resources. Slack resources have been operationalised
using a variety of accounting measures. However, in the context of
innovation projects, the form of slack most easily deployable by
managers is cash. Cash provides managers the greatest degree of

freedom in its allocation for virtually any purpose (George, 2005;
Voss et al., 2008). Therefore, the study measured slack resources as
cash reserves available during the development of the innovation
project. The study applied a logarithmic transformation to the values.
Because some firms had no cash reserves available during project
development, a value of 1 was manually imputed for these cases before
applying the logarithmic transformation.

4.3.3.2. Project planning intensity. Here a 5-item scale that reflects the
extent to which the innovation project was planned was employed and
broken down into work packages, detailed and defined budgets,
resources assigned to the work packages, and overall allocation of
responsibilities to the work packages (Verworn et al., 2008). The items
were measured using a 7-point Likert scale from “strongly disagree” to
“strongly agree”.

4.3.3.3. Industry concentration. Industry complexity has historically
been defined as the amount of heterogeneity present within an
industry (Aldrich, 1979), which captures the uncertainty that arises
as a result of intra-industry competition. The study built on Dess and
Beard's (1984) model that captures heterogeneity in terms of industry
concentration. Two of the most common proxies for industry
concentration include the kth firm concentration ratio (CRk) and
Herfindahl index (HHI). Because in this study the focus is on the
effect of competition and strategic choice availability, the CRk ratio was
used. More specifically, the CR4 ratio captures the distinct effect that a
few large firms can restrict competition and that a multitude of fringe
competitors are unable to engender competition (Bikker and Haaf,
2002, p. 2211). Nevertheless, correlations between the HHI and CRk

variables are generally very high (> 0.90) (Bikker and Haaf, 2002).
Because Danish law restricts firms from revealing revenue and sales

numbers (when warranted for competitive considerations), few firms
publish this information in their annual reports. Therefore, rather than
calculating the CR4 index of industry concentration using sales, the
study employed total assets and equity. These values are well reported
by Danish firms. The study followed the prior studies that also use these
alternative indicators to measure industry concentration (Bikker and
Haaf, 2002; e.g. Hou and Robinson, 2001). Typical correlations be-
tween sales, assets, or equity are> 0.95, indicating high interrelated-
ness.

The industry concentration was operationalized as the industry's
four-firm concentration ratio (CR4) (Cohen and Levinthal, 1990). The
study first defined the focal firm's primary industry based on the three-
digit NACE Rev. 2 code derived from the Danish DB07 codes from the
Danish Central Business Registry. Second, the study calculated the total
assets (equity) of the industry by summing the assets (equity) of all
firms in the industry listed in ORBIS. Next, the study identified the four
largest firms, ranked by assets (equity), in each industry. The four-firm
concentration ratio was then calculated as the ratio of the assets
(equity) of the four largest firms divided by the total industry assets
(equity). Essentially, this ratio is the proportion of assets (equity) in the
industry accounted for by the four largest firms. To alleviate any dis-
crepancies between the measures the study employed (total assets and
equity), the study calculated the intraclass correlation between the two
measures to assess whether it is acceptable to group them together into
a single indicator. The study found ICC(1) to be 0.97 and ICC(2) to be
0.99, indicating very high consistency for using either total assets or
equity; however, on average, the study also accounted for all the in-
dustries. Both CR4(assets) and CR4(equity) were averaged into a single
measure of industry concentration. The index can assume a value be-
tween 0 and 1, where 0 reflects the infinitesimal share of the largest
four firms in an industry. A high value indicates a disproportionate
concentration of firms that limit smaller firms in their strategic choices
(Dess and Beard, 1984).
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4.3.4. Control variables
The study controls for a wide range of alternative explanations that

may affect the innovativeness pursued by a typical innovation project of
the focal firm at the time of responding to the survey. The study did not
include a control to indicate the length of the project's development
phase, as it is endogenous to our dependent variable; the more radical a
project, the longer it is usually under development (Holahan et al.,
2014).

4.3.4.1. Firm ownership. The study controlled for the potential effects
of firm ownership on innovativeness, as it may explain a potential
tendency to engage in innovative behaviour, most notably for private
firms (Acs et al., 1997; Shefer and Frenkel, 2005). A dummy was
included to indicate whether the firm is privately owned to control for
the potential effects of ownership. The study also included dummy
variables for other ownership structures such as 1) being part of a
collective of firms (e.g., being a subsidiary) (Shefer and Frenkel, 2005),
2) being foreign owned (> 50% of controlling shares in the hands of a
foreign entity), 3) being owned by private equity (either national or
international private equity owners) (e.g. Lerner et al., 2011), and 4)
being the head of a group of firms (e.g., having national and/or
international subsidiaries). However, these dummy variables did not
account for any additional variance. Only the dummy variable for
private firms was retained.

4.3.4.2. Firm size. The study uses the year-end number of full-time
employees the firm had employed during the year in which the
innovation project was under development. A logarithmic
transformation was employed to quasi-normalise the variable.

4.3.4.3. Firm age. Firm age was included, as it can be a determinant of
innovativeness (Rhee et al., 2010). Firm age was calculated as the time
in years between the firm's year of incorporation (obtained from the
Danish Central Business Register) and the recorded time of the
completed survey.

4.3.4.4. Firm performance below aspiration. The study included a
measure of performance below aspiration before project start (t− 1),
as it can encourage firms to become more risk-seeking and heighten a
firm's engagement in research and development (R&D) (Chen, 2008).
Consequently, firms may aim to create more innovative products or
services that are inherently more risky endeavours to undertake. The
study used return on assets (ROA) as a performance measure. ROA is
preferable as it avoids the distortions caused by differences in financial
leverage across firms (Chen, 2008; Greve, 2003). The study followed
Chen (2008) and modelled performance aspiration as a weighted
average of past performances. As such, firm performance aspiration at
time t− 1 is a weighted combination of the firm's performance at t− 2
with weight 0.6 and at t− 3 with weight 0.4. Then, the study calculated
the difference between firm performance at t− 1 and performance
aspiration at t− 1. The variable obtains a value of zero if performance
is above aspiration levels, whereas in other cases it is performance
minus the aspiration.

4.3.4.5. Firm recent patenting activity. We controlled for any recent
successful patenting activity within the last 3 years prior to the
development of the innovation project. We used a dummy variable,
which we coded 1 when the firm had filed (a) patent(s) in 3 years prior
to the development of the innovation project, whereas it was coded 0
when it did not file any patents in that time period. We introduced this
variable to control for two potential effects. First, certain firms may
differ in their ability to introduce innovative products (or services),
which may be due to their ability to patent. Second, it acts as a proxy to
account for the potential that our measure of innovativeness of the
project is due to firms showing persistence in innovation (Frankort,
2016).

4.3.4.6. Project outcome targeted industry. We controlled for industry
effects that may affect innovativeness. The study included five dummy
variables representing the targeted industry for which the innovation
project's outcome was intended: 1) fast-moving consumer goods; 2)
high-tech consumer goods (e.g., consumer electronics); 3) other
consumer goods; 4) high-tech industrial goods (e.g., IT-solutions,
machine automation, and medical equipment); and 5) other industrial
goods. For each of the presented options, the survey respondent was
additionally asked to identify an even more specific market segment
that he or she was targeting. Additional checks were done to ensure
each of the innovation projects was placed in the right category.

4.3.4.7. Multiple department involvement. The study controlled for cross-
functional collaboration, as it can potentially enhance innovativeness.
A dummy variable was included that was coded 1 when people from
different departments were actively involved in the project and 0 when
there were only people actively involved from a single department (de
Visser et al., 2014).

4.4. Measure validation

4.4.1. Forward-looking search measure validation
The study employed an exploratory factor analysis with principal

component analysis and varimax rotation to investigate the forward-
looking search scale. The study assessed both the scree plot and initial
eigenvalues (> 1). Three factors emerged as conceptualised. Only
items that satisfied the following criteria were included: 1) com-
munality higher than 0.3; 2) dominant loadings greater than 0.5; 3)
cross-loadings lower than 0.3; and 4) satisfaction of the scree plot cri-
terion (Briggs and Cheek, 1988). Three items were deleted from the 18-
item scale that did not satisfy these criteria. One item was removed
from systematic evaluation and two from open-mindedness. The three
factors explain 75.3% of the total variance and show very satisfactory
item loadings. Furthermore, the Cronbach's Alpha values are above
0.90, indicating excellent reliability. Table 2 reports the results of the
exploratory factor analysis.

4.4.2. Measurement model assessment
The study assessed the reliabilities of the scales using composite

reliability. The study found overall acceptable values of the composite
reliabilities, which range between 0.65 and 0.94. All constructs, except
the environment-related facets of innovativeness, meet the general
minimum value of 0.7, which indicates adequate reliability of our
constructs (Hair et al., 2013). The Cronbach's alpha for the environ-
mental-related innovativeness construct is also rather low (0.60; not
reported in tables); however, it does exceed the value of 0.60 as a
commonly used threshold (Nunally, 1967). Furthermore, upon closer
inspection, the construct has a rather broad conceptual scope facilitated
by its three underlying items; the reliability for such constructs should
generally be above the 0.55 value (Van de Ven and Ferry, 1980). Lastly,
the study could suffer from removing the troublesome item from this
construct, as the original measures had undergone rigorous optimisa-
tion; in particular, the environmental-related facets of innovativeness
were able to identify radical innovation projects (Schultz et al., 2013).
Therefore, the study retain the original items and it is assumed that the
reliability for this particular construct should not be of concern.

Each construct contains three to six items and was measured on a 7-
point Likert scale. The study used confirmatory factor analysis with IBM
SPSS Amos 21 to validate the scales that resulted from the exploratory
factor analysis. Appendix reports the confirmatory factor analysis (CFA)
with the item loadings and t-values. A satisfactory fit was achieved with
respect to the relative chi square (χ2/d.f. = 1.583), the comparative fit
index (CFI = 0.922), square root mean residual (SRMR = 0.056), and
the root mean square error of approximation (RMSEA = 0.061) and the
90% confidence interval (CI0.90 = 0.052–0.069; pclose = .02). The CFI
of 0.922 is considered an indication of good fit, and the RMSEA of 0.06
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indicates good model fit as it does not exceed (nor does the confidence
interval of RMSEA) the critical value of 0.08 (Bentler and Bonett,
1980), and the SRMR value is less than .08, which is generally con-
sidered a good fit (Hu and Bentler, 1999). The study verified the dis-
criminant validity of the scales by employing the Fornell-Larcker cri-
terion for the reflective constructs (Fornell and Larcker, 1981). Using
this criterion, the study found that the square root of the reflective
constructs’ average variance extracted (AVE) value exceeds the value of
the highest correlation with other constructs, thus indicating adequate
discriminant validity. Table 3 reports these findings. In addition, using
a bootstrap procedure for the Pearson correlations, none of the 95%
bias-corrected confidence intervals of the correlation coefficients be-
tween any of the constructs included 1.0 (Anderson and Gerbing,
1988). Given this collection of supporting indices, it can be concluded
that the measurement model is acceptable.

5. Results

The study tested the hypotheses using ordinary least squares (OLS)
regression analysis. For the interaction effects, all variables were mean-
centred before computing the interaction variables (Aiken and West,
1991). While mean-centering the variables reduces multicollinearity
(Aiken and West, 1991), before running the models, the study ad-
ditionally checked whether multicollinearity would be a problem due to
the (squared) interaction terms. The study tested for multicollinearity
by calculating the variance inflation factors (VIFs). The study found
that the VIF values for all items were well below (largest VIF being 3.4)
the common cut-off threshold of 10 (Kleinbaum et al., 1998). Further-
more, the tolerance values are all well above 0.1 (lowest being 0.3)
(Hair et al., 2010). Table 3 reports the descriptive statistics and corre-
lations of the study's variables. Table 4 reports on the OLS regression
results with six nested models. Model 1 contains only control variables.
Model 2 adds the direct effect of forward-looking search, and model 3
adds the moderating variables (non-hypothesised direct effects). Models
4, 5, and 6 add the two-way interaction terms separately to in-
dependently assess each interaction. Lastly, model 7 includes all the
prior models.

One goal was to test Hypothesis 1 (H1), which postulates that

forward-looking search during project development positively impacts
innovativeness. In model 2, the study found that forward-looking
search is positively related to innovativeness (b= 0.330, p < .01).
This effect remains significant with similar coefficients throughout all
the models and therefore provides strong support for H1.

To test the interaction effects, the study assessed the incremental
increases of the R-squared values for models 4–6 and the significance of
the interaction coefficients. Incremental R-square increases should be
significant for the specific interaction model to conclude whether the
interaction effect exhibits a significant impact, rather than solely re-
lying on the significance of the interaction coefficient (Hair et al.,
2010). In model 4, the study tested Hypothesis 2 (H2), which states that
project planning intensity moderates the forward-looking search–-
innovativeness relationship in a curvilinear way. The study found a
negative interaction effect between forward-looking search and the
squared term of planning intensity (b=− 0.46, p < .05), which in-
dicates that planning intensity exhibits a curvilinear effect in an in-
verted u-shape. Furthermore, the study found a significant increase in
the model's predictive ability (ΔR-square= 0.021, p < .10), and the
coefficient remains significant and of similar size and sign in the full
model (Model 7). These findings confirm H2.

Hypothesis 3 (H3) states that the amount of slack resources posi-
tively moderates the relationship between forward-looking search and
innovativeness. In model 5, the study found strong support for H3. The
study found a positive interaction effect between forward-looking
search and slack resources (b= 0.034, p < .05), which indicates that
slack-resource availability increases the positive effect of forward-
looking search on innovativeness. Furthermore, the study found a sig-
nificant increase in the model's predictive ability (ΔR-square= 0.015,
p < .05). The positive interaction effect remains significant in the re-
maining interaction models (5 and 7).

Hypothesis 4 (H4) states that industry concentration negatively
moderates the relationship between forward-looking search and in-
novativeness. In model 6, the study found an insignificant interaction
effect (b= 0.051, p > .10) and no significant increase in the model's
predictive ability (ΔR-square= 0.000, p > .10). Therefore, the study
found no support for H4.

To illustrate the impact of the findings, the interactional effects of

Table 2
Exploratory factor analysis for the forward-looking search measurement scale.

Constructs Loadinga Item corr. with total

Information intake (Cronbach's Alpha = 0.91)
We scanned for potential relevant key trends, opportunities, or threats in the periphery of the target market 0.696 0.701
We looked out for short-term and long-term changes that could impact the new product 0.631 0.722
We consulted a large variety of information sources to provide us with issues, such as future threats or future opportunities, relevant to our new

product
0.677 0.379

We continuously scanned for future issues, either threats or opportunities, for our new product 0.715 0.806
We tracked key trends, policies, and tactics of competitors 0.801 0.724
We deliberately sought out future issues, such as threats or opportunities, that could come up for our new product 0.769 0.762
Formal interpretation (Cronbach's Alpha = 0.93)
We had formalised evaluations of future issues, such as opportunities or threats, for our new productb

A structured and deliberate effort was made to predict the future success of our new product 0.717 0.734
We used systematic approaches to understand the future of markets and/or technologies related to the new product 0.868 0.858
Systematic approaches were used to interpret what the future could bring for the new product 0.891 0.916
We used systematic approaches to create an understanding of how trends could influence our new product 0.806 0.812
In order to interpret potential future issues to the new product, we used specific systematic approaches 0.826 0.802
Informal interpretation (Cronbach's Alpha = 0.90)
Project members brought forward issues that could endanger the future success of our product in the marketplace 0.788 0.765
Information on future issues or opportunities related to the new product was brought forward by project members 0.786 0.858
Project members frequently challenged whether the assumptions on markets and/or technologies would hold in the future 0.778 0.789
Project members were encouraged to bring forward any kind of future opportunities or issues that could be relevant for the new product 0.755 0.719
We relied principally on personal judgment (rather than formalised analysis) when interpreting future threats or opportunities to our new

productb

Determining what the future would hold for the new product was much more affected by personal interpretations than by the results of formal
and systematic evaluationb

a Principal component analysis with varimax rotation.
b Item removed due to low factor loading or not loading onto its intended factor.
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the three moderators are plotted in Fig. 2. It The plot shows the re-
lationships between forward-looking search and innovativeness at low
and high levels of planning intensity and slack resources (represented
by two standard deviations below and above the mean) with calculated
slope coefficients (Aiken and West, 1991). Fig. 2A indicates the re-
lationship between planning intensity squared and innovativeness for
high and low levels of forward-looking search. Consistent with the
predictions, a high level of forward-looking search is most strongly
related to innovativeness at medium levels (i.e., at the mean) of plan-
ning intensity. When planning intensity shifts towards the left (i.e., ill-
defined or highly abstract projects), the effect of forward-looking search
on innovativeness diminishes. The same holds true when planning in-
tensity shifts to the right (i.e., very tightly planned and well-defined
projects). Here, even tightly planned projects may be more innovative
when there is low forward-looking search during the project compared
to high forward-looking search. Supporting H2, Fig. 2B shows that the
relationship between forward-looking search and innovativeness is
strongly positive (b=0.645, t=4.574) when financial slack resources
are high and still marginally positive (b=0.187, t=1.424) when fi-
nancial slack resources are low. These results suggest that forward-
looking search has a positive effect on innovativeness regardless of fi-
nancial slack resources; however, the effect is enlarged considerably
when the firm has high available financial slack resources.

The study performed tests to check the robustness of these findings.

First, the study ran the model without controls as well as with three
additional variables from the survey and found that the results for the
key constructs remained qualitatively the same. Second, the study di-
vided responding companies in three groups by size and ran the model
separately for each subsample. The findings were robust in all sub-
samples.

6. Discussion

6.1. Implications to theory

The purpose of this study was to examine the effect of forward-
looking search on the innovativeness of NPD projects. The aim was to
close a gap in the literature that has been given little attention. The
majority of research contributions in which the future has an explicit
role are on the level of innovation portfolios (Brown and Eisenhardt,
1997; Kock et al., 2015; Rohrbeck and Gemünden, 2011) or, in the case
of individual innovation projects, only on the front-end (Reid and De
Brentani, 2012). This study argues that forward-looking search must be
applied throughout NPD projects – specifically when such projects
pursue the development of highly innovative outcomes – to attain high
levels of innovativeness. The study contributes to the academic dis-
cussion in the three following ways.

First, the study empirically tests the impact of forward-looking

Table 4
Result of moderated regression analysis (dependent variable: innovativeness).

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) B (SE)

Constant 3.153 (0.073)** 3.153 (0.066)** 3.115 (0.089)** 3.134 (0.088)** 3.120 (0.088)** 3.114 (0.089)** 3.160 (0.088)**

Controls
Firm size 0.266 (0.082)** 0.195 (0.075)** 0.190 (0.076)* 0.173 (0.076)* 0.207 (0.076)** 0.189 (0.077)* 0.188 (0.076)*

Firm age − 0.010
(0.004)**

− 0.010
(0.003)**

− 0.010
(0.003)**

− 0.009
(0.003)**

− 0.010
(0.003)**

− 0.010
(0.003)**

− 0.009 (0.003)**

Firm private ownership 0.460 (0.188)* 0.430 (0.169)* 0.419 (0.171)* 0.366 (0.171)* 0.452 (0.170)** 0.421 (0.172)* 0.401 (0.169)*

Firm performance below aspiration 1.582 (0.897)*** 1.342 (0.805)*** 1.449 (0.818)*** 1.482 (0.811)*** 1.420 (0.811)*** 1.452 (0.821)* 1.469 (0.801)***

Firm recent patenting activity 0.398 (0.166)* 0.367 (0.148)* 0.388 (0.155)* 0.386 (0.155)* 0.446 (0.157)** 0.385 (0.156)* 0.454 (0.157)**

Project industry (reference: FMCGa)
High-tech consumer goods 0.662 (0.0464) 0.664 (0.416) 0.587 (0.420) 0.541 (0.417) 0.666 (0.419) 0.601 (0.427) 0.648 (0.418)
Other consumer goods 0.569 (0.261)* 0.639 (0.234)** 0.585 (0.240)* 0.546 (0.238)* 0.662 (0.241)** 0.590 (0.241)* 0.638 (0.238)**

High-tech industrial goods 0.845 (0.227)** 0.869 (0.204)** 0.819 (0.207)** 0.824 (0.207)** 0.864 (0.207)** 0.821 (0.208)** 0.875 (0.206)**

Other industrial goods 0.880 (0.239)** 0.908 (0.214)** 0.893 (0.215)** 0.849 (0.216)** 0.943 (0.215)** 0.898 (0.217)** 0.903 (0.217)**

Project multiple departments involved 0.052 (0.263) − 0.270 (0.240) − 0.231 (0.244) − 0.285 (0.243) − 0.325 (0.247) − 0.223 (0.247) − 0.390 (0.247)

Main effects
H1: Forward-looking search 0.330 (0.054)** 0.304 (0.062)** 0.416 (0.078)** 0.314 (0.062)** 0.302 (0.063)** 0.443 (0.078)**

Moderator variables
Slack resources 0.001 (0.021) 0.004 (0.021) − 0.008 (0.021) 0.001 (0.021) − 0.006 (0.021)
Industry concentration − 0.477 (0.279)* − 0.525 (0.276)* − 0.502 (0.276)* − 0.475

(0.280)*
− 0.561 (0.274)*

Project planning intensity 0.040 (0.057) 0.067 (0.061) 0.035 (0.057) 0.042 (0.058) 0.063 (0.062)
Project planning intensity2 0.019 (0.030) 0.000 (0.039) 0.014 (0.029) 0.020 (0.030) − 0.002 (0.038)

Two-way interaction effects
Forward-looking search × Planning

intensity
− 0.042 (0.042) − 0.056

(0.042)***

H2: Forward-looking search ×
Planning intensity2

− 0.046 (0.021)* − 0.051 (0.021)**

H3: Forward-looking search × Slack
resources

0.034 (0.018)* 0.041 (0.018)**

H4: Forward-looking search ×
Industry concentration

0.051 (0.219) 0.081 (0.216)

R2 0.272 0.419 0.434 0.455 0.449 0.434 0.476
F-Value 5.522** 9.650** 7.313** 6.916** 7.218** 6.814 6.639**

ΔR2 0.148** 0.015 0.021***b 0.015*b 0.000b 0.043*b

Notes: Unstandardized coefficients (standard error values in parentheses).
* p < .05.
** p < .01 (one-tailed for hypothesised paths, two-tailed for controls). All variables are mean-cantered.
*** p < .10.
a Fast-moving consumer goods.
b Compared to model 3.
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practices during development and assess their impact on the project's
innovativeness. Overall, the study finds a very strong and positive im-
pact of forward-looking search during project development on the in-
novativeness of its outcome. In this the study is the first to provide
quantitative evidence on forward-looking mechanisms during the in-
novation project's development, whereas the prior research has mostly
been built on case studies and anecdotal evidence (Sarangee et al.,
2014; Simonse et al., 2015). The study posits that forward-looking
search hinges on the critical assumption – especially for a radical in-
novation project – that not all the consequences of choices made before
development can be foreseen at the start of the project. In other words,
decision makers are rationally bound and lack “complete knowledge
and anticipation of the consequences that will follow on each choice”
(Simon, 1947). The prior research on the innovation portfolio level only
focusses on idea selection as a means to tap into the future market needs
and technologies that are relevant for the firm's future (Brown and
Eisenhardt, 1997; Kock et al., 2015; Reid and De Brentani, 2015, 2012,
2010). It assumes that when such “future-proof” ideas enter portfolios
as innovation projects, they are able to enhance a firm's future com-
petitive position. This literature does not take into account that a firm's
external environment brings about uncertainty-inducing events during
development that can hamper the future preparedness of projects or
require changes in a project for it to remain innovative (Rank et al.,

2015). The study therefore contributes to this literature and posit that
not only can one take the future into account at the portfolio level by
selecting ideas that may benefit a firm's future position but also that
such ideas (1) are still prone to the bounded rationality assumption and
uncertainty-inducing events during project development, (2) still must
be assessed during development in terms of future outcomes, and (3)
require active engagement with future issues or opportunities during
development by the project team, which is most strongly the case for
pursuing highly uncertain radical projects. Here, the study drawing on
the extant foresight literature (Boe-Lillegraven and Monterde, 2015;
Rohrbeck and Gemünden, 2011; Ruff, 2015; Vecchiato and Roveda,
2010) could also prove to be an interesting avenue for advancing our
knowledge about practices that can boost innovativeness and/or project
success.

Second, the study contributes to our understanding of the role of
forward-looking search during project development in facilitating pro-
ject de-escalation (e.g., downsizing, termination) (Sarangee et al.,
2014). Further, similar to the ability of forward-looking search to
contribute to the identification of other relevant opportunities, it can
also allow project teams to perceive when the current development of a
project is deemed unsatisfactory in the project's future market. It can
“lower the odds of throwing good money after bad” (Sarangee et al.,
2014) by means of continuous evaluation and assumption correction of
the future market, technologies, and competition that surround the
project's outcome. Our findings therefore add to case study evidence in
which such forward-looking mechanisms were found to occur at the
organisational level within an NPD context (Sarangee et al., 2014) as
well as provide empirical insights into the occurrence of such forward-
looking mechanisms that also occur at the project level. The literature
on de-escalation may also benefit from taking a project's innovativeness
into account. Innovativeness is a major factor that contributes to the
uncertainty surrounding a project (Salomo et al., 2007). Therefore, the
more novel a project, the more project teams and managers could
benefit from engaging in forward-looking search during development to
avoid the potential escalation of costs and risks.

Third, the investigation of the three interaction effects that may
facilitate or hamper the contribution of forward-looking search towards
project innovativeness has important implications. The first interaction
effect investigates the role of project planning intensity, which is the
most significant and interesting insight of this study. The study based
this interaction on the assumption that not all consequences of a project
or the complete knowledge of all uncertainty-inducing events that may
occur during development can be foreseen at the project's start. If for-
ward-looking search is to contribute to a project's innovativeness, there
must be “room” in the project planning so that there is additional time
available to be more analytical, creative, and allow for discussion and
reflection to be more innovative (Lawson, 2001). Therefore, having less
intensely planned projects allows for forward-looking search to con-
tribute to a project's innovativeness, as the project schedule and project
deliverables allow for 1) changes to be implemented by providing ad-
ditional time and 2) changes to be made by not fixing the project's
deliverables to a prefixed set of features (Richtnér et al., 2014; Richtnér
and Åhlström, 2010, 2006). However, more importantly, the study
found that project planning intensity shows an inverted U-shape in-
teraction with forward-looking search on innovativeness. That is, at
medium levels of project planning intensity, forward-looking search
contributes most towards a project's innovativeness. Conversely, at low
and high levels of project planning intensity, forward-looking search's
ability to contribute to innovativeness is severely diminished, up to the
point where projects that show low levels of forward-looking search
outperform in terms of innovativeness. This finding can be attributed to
the role of problem abstraction (Gassmann and Zeschky, 2008; Horváth
and Enkel, 2014). Indeed, as Horváth and Enkel (2014) argue, a
medium level of abstraction seems to be most beneficial; it provides
room for deviations in the project planning and execution while bearing
in mind a fairly defined project outcome. The study therefore provides

Fig. 2. Plots of significant interaction effects.
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interesting empirical insights into the combined role of project planning
and forward-looking search during project development to attain in-
novativeness. With this finding the study adds to Kleinschmidt's (2006)
call for a revision of NPD best practices that explicitly take into account
how such practices should vary across projects with low and high levels
of innovativeness and that specifically find curvilinear interactions of
project planning intensity and forward-looking search on innovative-
ness.

With the second interaction effect, the study introduces slack re-
sources as a necessity to respond to unforeseen changes by means of
forward-looking search to facilitate innovativeness. Although slack re-
sources have predominantly been associated with firm-level outcomes
(Nohria and Gulati, 1996; Troilo et al., 2014), the study followed
Richtnér et al. (2014) and applied them to the project level. The study
found a positive interaction effect, whereby projects with high levels of
slack resources and forward-looking search are most innovative. With
these findings, the study adds to the recent research (Richtnér et al.,
2014) and find slack resources to be an important resource to consider
in project-level research. Slack resources allow project teams to be more
innovative and can facilitate a more proactive stance towards search
and formulating choices. Although project planning can also create a
form of slack such as time and budget availabilities (Lawson, 2001;
Richtnér et al., 2014), which the study investigated as part of the in-
teraction with project planning intensity, the study still found a distinct
effect of financial slack resources at the firm level over and above
project planning intensity. Similarly, rather than solely considering the
project level, future research may also benefit from incorporating or-
ganisational-level factors that can influence the mechanisms employed
at the project level.

Lastly, in the third interaction, the study introduced the notion that
forward-looking search may be needed less in concentrated industries.
In such industries, the need for sophisticated insights and foresights
may be less of a burden to achieve, mainly because of the rather
homogenous nature of a concentrated industry wherein competition is
less complex and dynamic. However, it may also be that concentrated
industries undermine a firm's ability to introduce highly novel in-
novations. In concentrated industries, mutual awareness among com-
petitors is very high, and rival firms are more inclined to respond
quickly to any novel action “to teach their competitors that breaking
the unwritten covenant of tacit collusion will be punished severely”
(Derfus et al., 2008). A firm's willingness to initiate a highly innovative
project may then be reduced, which may in part explain the non-
significant finding. Indeed, the study finds that the direct (non-hy-
pothesised) effect of industry concentration on innovativeness is sig-
nificantly negative (refer to Table 4), and it may be the case that
industry concentration acts as an antecedent rather than a moderator.
As Zahra (1993) argues, development projects aimed at being launched
in concentrated industries are subject to more upfront planning and
evaluation. Future research may therefore consider industry con-
centration as a potential precursor that foregoes practices such as for-
ward-looking search but may then potentially increase the role of
planning.

6.2. Practical implications

The results show that to boost innovativeness, forward-looking
search activities should also be performed during project execution (in
addition to before initiation). The conceptualisation also provides gui-
dance on the practices that can boost innovativeness, for example 1) the
monitoring of important trends and competitors and searches of in-
formation that may prove valuable to the envisioned project outcome;
(2) using structured methods and approaches to interpret newly gath-
ered information in terms of future implications for the project; and (3)
facilitating an environment within the project that encourages open-
mindedness and the frequent challenging of longer term assumptions

upon which the project is built.
The study also confirms the established prescription that radical

innovation projects should be planned with financial “room” (oper-
ationalized as slack resources in this study) to respond to environmental
changes. However, the study also finds indications that tightly planned
projects can successfully create radical innovation, which can be at-
tributed to the role of the planning to safeguard the continuation of the
project, even if adverse effects threaten a discontinuation during project
execution. The moderating effect of slack resources suggests that firms
should provide budgetary reserves that can be utilised to make ad-
justments within project development. In addition, leaderships should
ensure that calling on the supplementary budget is not perceived to be a
failure or weakness of the project team.

6.3. Limitations and future research

Finally, there are some limitations that should be taken into account
when interpreting the findings. First, the use of single-informant survey
data has its obvious limitations. Because some innovation projects se-
lected by the respondents were already market launched, retrospective
bias could be a potential concern. However, as the study mostly asked
questions about activities performed during the project, can be ex-
pected that this issue is relatively small. Furthermore, using a sample of
only Danish manufacturing firms, the (moderating) effects found in this
study may have limited replicability to firms from other countries and
industry backgrounds. Future research should improve on these aspects.

This study has also opened up numerous new research opportu-
nities. First, future research may investigate the reason why and under
which conditions certain projects are seemingly more reliant on less-
rigid planning and more forward-looking search, as opposed to highly
rigid planned projects with very low levels of forward-looking search. It
would be interesting to uncover what kinds of trade-offs managers
make in selecting either of these two situations. This investigation is
particularly interesting, as the study showed have that both of these
scenarios can yield the highest levels of project innovativeness.

Second, although the level of analysis is the project level, the effects
that were found can also be partly attributed to organisational-level
phenomena. As the innovativeness of a project increases, the need for
sharing information cross-functionally also increases (Holahan et al.,
2014). The way in which radical projects are managed can therefore be
related to how the organisation is managed and structured. Future re-
search may therefore investigate the influence of higher level factors
(over and above the project-level factors that we have explored in this
study) that can explain the mechanisms employed within projects. Two
fruitful factors that can be considered are those of organisational
structure and leadership support (Droge et al., 2008). With regard to
the former, given that forward-looking search is partially about in-
formation gathering and social interpretation processes, the organisa-
tional structure can facilitate project teams in obtaining relevant in-
formation and cross-functional discussions and may therefore partially
explain a heightened usage of forward-looking mechanisms within
projects. Similarly, the role of (project) leadership can explain the ex-
tent to which forward-looking mechanisms are used within projects as
well as the potential downsides of having strong leadership, which may
negate the ability of forward-looking search in contributing potentially
novel insights – insights that may not be appreciated by leadership
(Sarangee et al., 2013, 2014).

Finally, another limitation of this study is its focus on projects that
face market launch or have been launched within the last 3 years, as
innovation projects that finished earlier are excluded. A comparison of
failed and continued projects might deliver valuable insights regarding
the relevance of forward-looking search for project success. Future
longitudinal research studies that see innovation projects through from
the fuzzy front end until their stop or launch might fill this void.
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Appendix. Results of confirmatory factor analysis

Constructs Loading t-value

Forward-looking search (1 = strongly disagree; 7 = strongly agree)
Information intake (CR = 0.91, AVE = 0.63)
We scanned for potential relevant key trends, opportunities, or threats in the periphery of the target market 0.722
We looked out for short-term and long-term changes which could impact the new product 0.763 9.397
We consulted a large variety of information sources to provide us with issues, such as future threats or future opportunities,

relevant to our new product
0.857 10.583

We continuously scanned for future issues, either threats or opportunities, for our new product 0.869 10.729
We tracked key trends, policies, and tactics of competitors 0.742 9.130
We deliberately sought for future issues, such as threats or opportunities, that could come up for our new product 0.802 9.893
Formal interpretation (CR = 0.94, AVE = 0.75)
A structured and deliberate effort was made to predict the future success of our new product 0.776
We used systematic approaches to understand the future of markets and/or technologies related to new product 0.886 12.649
Systematic approaches were used to interpret what the future could bring for the new product 0.958 13.990
We used systematic approaches to create an understanding of how trends could influence our new product 0.858 12.121
In order to interpret potential future issues to the new product, we used specific systematic approaches 0.835 11.697
Informal interpretation (CR = 0.90, AVE = 0.69)
Project members brought forward issues that could endanger the future success of our product in the marketplace 0.882
Information on future issues or opportunities related to the new product were brought forward by project members 0.963 18.311
Project members frequently challenged whether the assumptions on markets and/or technologies would hold in the future 0.768 12.274
Project members were encouraged to bring forward any kind of future opportunities or issues that could be relevant for the

new product
0.688 10.299

Project innovativeness (1 = strongly disagree; 7 = strongly agree) (Schultz et al., 2013)
Firm-internal facets (CR = 0.74, AVE = 0.50)
In order to develop and introduce the new product/service, we had to significantly change our organizational structure 0.792
In order to develop and introduce the new product/service, we had to significantly change our production processes 0.516 5.689
In order to develop and introduce the new product/service, we had to significantly change our organizational culture 0.775 7.375
Environment-related facets (CR = 0.65, AVE = 0.40)
In order to introduce the new product, changed industry norms had to be established 0.787
In order to introduce the new product, regulations had to be changed 0.605 5.666
In order to introduce the new product, values and norms in the society in general had to be adapted 0.440 4.495
Technology facets (CR = 0.86, AVE = 0.66)
Our new product was based on new technological principles 0.890
The technology we used allowed significant performance enhancements. 0.733 10.199
Our new product can be characterized as being based on very new technological components 0.817 11.540
Market facets (CR = 0.79, AVE = 0.56)
Our new product offered a new customer value not offered before by any other product. 0.704
Our new product created a totally new market 0.851 8.291
Our new product changed the way our market functions. 0.666 7.303
Intensity of planning (CR = 0.88, AVE = 0.60) (1 = strongly disagree; 7 = strongly agree) (Verworn et al., 2008)
The entire project task (scope) was structured in work packages. 0.823
Every work package was allocated with a specific time allowance. 0.868 12.532
Resources (personnel, financial) were assigned to the work packages. 0.793 11.158
There was a detailed budget plan for the project. 0.696 9.415
Team member responsibilities were defined. 0.665 8.885

χ2/d.f. = 1.583; CFI = 0.922; SRMR = 0.056; RMSEA = 0.061 CI0.90 [0.052–0.069] (pclose = .02).
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