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Abstract

To stay ahead of the competition, firms need to constantly adapt to the changing environment by
identifying new opportunities and product innovations. The search for future discontinuities and trends
using external knowledge sources enables firms to develop a foresight capability to proactively shape
future direction and to improve innovation capacity. Recent open innovation literature discusses
external search strategies and their impact on innovation performance. In order to investigate the
implications of these findings for external search in the context of foresight, this paper aims to
systematically analyze the current focus and intellectual structure of the external search field by means

of co-citation and content analysis.

Findings indicate a strong focus of the research field on the external search for innovations, e.g. for new
product ideas and problem solutions throughout the innovation process. However, it is so far poorly
understood how firms can employ external search to detect future discontinuities and trends in the
environment. To address this knowledge gap, dimensions of search strategies are derived from the
current external search literature and are assessed with respect to their relevance for search in the
context of foresight. In the course of the discussion, the breadth and depth of external search as well as
the technological, geographical and relational distance of search are found to be relevant dimensions of
external search strategies for identifying future developments. The identified dimensions can serve as
a starting point to further investigate how firms can benefit from different external search strategies to
identify discontinuities and trends in the environment. The paper closes with practical implications and

suggestions for further research in this area.

Keywords: External search, corporate foresight, discontinuities, trends, innovation management, search

strategies

they often originate outside a firm’s area of

1 Introduction expertise (Day and Schoemaker 2004; Harris and

, . . s Zeisler 2002). Hence, foresight literature stresses
In today’s dynamic environment competitive

advantage is largely driven by a firm’s ability to the importance of utilizing external knowledge
sources to broaden a firm’s knowledge base and
reduce the risk of ‘blind spots’ (Becker 2002;
Daheim and Uerz 2008; Hoisl et al. 2015).
According to the behavioral theory literature
(Cyert and March 1963; Nelson and Winter

1982), firms conduct external search by spanning

constantly adapt to change by identifying new
market opportunities and product innovations.
Paying attention to so-called weak signals that
constitute early indicators of discontinuities and
trends (Ansoff 1975) enables firms to identify

potential future developments early on and to
organizational boundaries to move beyond local

search (Levitt and March 1988; Rosenkopf and
Nerkar 2001). While the wuse of external
knowledge has always been an important part of
(Becker 2002; Rohrbeck and
Gemiinden 2008), it has recently been reinforced

adjust their strategic direction accordingly
(Whitehead 1967). To achieve this, firms need to
develop a foresight capability to understand

potential future states and to draw implications
. I . . foresight
for their future direction (Horton 1999; Martin

and Irvine 1989). Insights gained from foresight

activities enhance a firm’s innovation capability by adopting insights from the open and user

innovation literature (Daheim and Uerz 2008;

by exploring new business areas and creating
Ehls et al. 2016; Miemis et al. 2012). Here,

new product ideas (Rohrbeck and Gemiinden

2011). However, detecting early signs of future

discontinuities and trends is challenging since

research on open innovation has analyzed
different external search strategies and their

impact on innovation performance (Katila and
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Ahuja 2002; Laursen and Salter 2006). However,
given the long-term orientation and uncertainty
of foresight activities (Horton 1999), the search
for future discontinuities and trends may
require different search strategies as opposed to
the search for innovations. In order to gain a
better understanding of the implications of
external search strategies in the context of
foresight, we aim to analyze the current research
field of external search behavior. For this, a co-
citation and content analysis are applied to
identify the intellectual structure of the field, the
current research focus, and dimensions of search

strategies that affect external search.

Findings reveal a certain fragmentation of the
research field, which is dominated by two
dominant streams related to external search and
innovation as well as knowledge transfer and
integration. Further, a strong focus on the
external search for innovations, e.g. for new
product ideas and problem solutions
throughout the innovation process, is identified.
Literature on external search for environmental
discontinuities and trends is so far
underrepresented in the research area. Based on
the current external search literature,
dimensions of search strategies are derived and
assessed with respect to their relevance for
search in the context of foresight. In the course
of the discussion, the breadth and depth of
external search as well as the technological,
geographical and relational distance of search
are found to be relevant dimensions of external
search strategies for identifying future
developments. The findings contribute to
research and practice by providing initial
guidance for relevant decisions on where and
how to search for indicators of future trends. The
identified dimensions can serve as a starting
point to further investigate how firms can utilize
external search strategies to identify future

discontinuities and trends in the environment.

The remainder of this paper is structured as
follows: In Section 2, the theoretical foundations

on organizational search and corporate foresight

are discussed and the research questions of this
paper are derived. To address these questions,
Section 3 outlines the applied research
methodology and resulting dataset. Analysis
results are presented in Section 4 and are
discussed with respect to their implications on
the search for weak signals in Section 5. Finally,
in Section 6, the findings are summarized and
implications for research and practice are

proposed.

2 Theoretical

research questions

background and

21 Organizational search behavior
According to the behavioral theory of the firm
(Cyert and March 1963; Nelson and Winter
1982), organizational behavior is goal directed,
history dependent, and determined by routines
(Levitt and March 1988). In order to improve
performance or adapt to a changing
environment, organizations need to search for
alternatives that may deviate from their existing
routines (Levitt and March 1988; Nelson and
Winter 1982). In this context, organizational
search is broadly understood as encompassing
all activities “which are associated with the
evaluation of current routines and which may
lead to their modification, to more drastic
change, and to their replacement” (Nelson and
Winter 1982, p. 400). Search activities are
characterized as being directed, controlled and
proactive with the aim to identify and evaluate
new knowledge (Li et al. 2013). Emphasizing the
notion of adapting firm routines in response to
acquired knowledge, organizational search is
also conceived as a sub-process of organizational
learning (Huber 1991; Levitt and March 1988).

While organizational search is either problem-
driven or opportunity-oriented (Carter 1971), it
is also associated with certain costs related to the
effort of conducting search (Nickerson and
Zenger 2004). In order to explore valuable
knowledge, organizational decision makers

therefore need to determine the optimal search
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strategy that shapes the direction of search
activities while maintaining efficient search
processes (Nelson and Winter 1982; Nickerson
and Zenger 2004). As part of the search strategy,
decision makers need to define whether search
activities are directed towards the firm’s internal
or external knowledge sources (Huber 1991). In
the course of the evolvement of the open
innovation paradigm (Chesbrough 2003), the
notion of external search has received significant
attention in the innovation literature. External
search is directed towards a firm’s problem
solving activities that involve the creation and
recombination of knowledge and expertise from
a wide range of external sources such as
customers, suppliers, competitors or universities
(Katila and Ahuja 2002; Laursen and Salter 2006;
Laursen and Salter 2014). The importance of
external knowledge sources can be traced back
to the literature on the resource-based view of
the firm (Barney 1991; Peteraf 1993; Wernerfelt
1984). By utilizing external sources, firms are
able to benefit from an increased knowledge
variety that may be unrelated to the firm’s
current knowledge base (Bierly and Chakrabarti
1996; Lopez-Vega et al. 2006) and supports the
exploration of new possibilities (March 1991).
External search enables the firm to span
organizational boundaries and thus, to move
beyond local search to avoid competency traps
and core rigidity (Leonard-Barton 1995; Levitt
and March 1988; Rosenkopf and Nerkar 2001).
However, literature has highlighted the
importance of absorptive capacity as a firm’s
ability to recognize, assimilate and apply
valuable external knowledge for firm purposes
in order to fully exploit its benefits (Cohen and
Levinthal 1990).

Recent literature discusses various dimensions
of a firm’s external search strategy such as the
breadth and depth of external search (Katila and
Ahuja 2002; Laursen and Salter 2006), which has
also been referred to as the openness of a firm’s
search strategy (Cruz-Gonzalez et al. 2015b;
Laursen and Salter 2006). The impact of external

search strategies on innovation and firm
performance is controversially discussed. While
an externally oriented search strategy is
generally found to positively influence
innovation output (e.g., Leiponen and Helfat
2010; Sofka and Grimpe 2010), findings also
indicate that ‘over-searching’ may have a
negative impact due to increased costs
associated with the management of external
sources and integration of external knowledge
(Katila and Ahuja 2002; Laursen and Salter
2006).

2.2 Corporate foresight

In order to cope with a constantly changing
environment, organizations need to identify
discontinuities and trends before they emerge to
proactively adjust their strategies (Whitehead
1967). In this context, the term foresight has been
shaped as a firm’s “ability to create and maintain
a high-quality, coherent and functional forward
view and to use the insights arising in
organisationally useful ways” (Slaughter 1997,
p- 13). Foresight therefore aims to develop an
understanding of potential future states and to
draw implications for an organization’s current
strategic decisions (Horton 1999; Martin and
Irvine 1989). An important objective of foresight
is to enable the firm to proactively shape future
developments rather than to simply react to the
changing environment (Godet and Roubelat
1996; Martin 1995). Originating from traditional
forecasting, foresight emerged in research and
practice as a separate field emphasizing a long-
term future orientation with high degree of
uncertainty (Cuhls 2003; Kuosa 2012; Martin and
Irvine 1989). While a plethora of terms exist in
literature describing different perspectives of
foresight (see e.g.,, Rohrbeck and Gemiinden
2008; Thom 2010), the term corporate foresight
will be used in the following to emphasize the
investigation of the future from a company
perspective (Ruff 2006; Von der Gracht et al.
2010).

In order to identify potential future

developments, organizations need to pay
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attention to so-called weak signals that
constitute early indicators of discontinuities and
trends (Ansoff 1975). This implies that firms
need to focus on both constantly adapting to
incremental change originating from
environmental trends as well as managing
radical changes induced by  external
discontinuities (Liebl and Schwarz 2010;
Rohrbeck and Gemiinden 2009). In this context,
foresight involves the systematic search for early
signs of such discontinuities and trends in order
to identify potential future states (Farrington et
al. 2012; Harris and Zeisler 2002; Holmes and
Smart 2009). With respect to organizational
search theory, foresight activities constitute a
form of forward-looking search where decisions
about alternatives are based on the decision
maker’s understanding of future developments
(Chen 2008; Gavetti and Levinthal 2000;
Rohrbeck et al. 2015). The identification of
potential future developments provides the
basis for further analysis and interpretation in
the course of the foresight process. Hence, the
search for discontinuities and trends is located in
the initial phase of foresight, which is associated
with exploration and broad collection of
potentially relevant knowledge (Horton 1999;
Popper 2008). In the subsequent phases, the
retrieved knowledge is used to analyze potential
future states and to derive implications for the

firm (Voros 2003).

Uncovering early signs of discontinuities and
trends is a challenging task since they often
originate outside a firm’s domain and require
organizations to look beyond their area of
expertise (Day and Schoemaker 2004; Harris and
Zeisler 2002; Kuosa 2012). As a consequence,
solely relying on internal sources poses the risk
of ‘blind spots” for the firm (Day and
Schoemaker 2004). Foresight literature therefore
stresses the importance to utilize external actors
in order to broaden the knowledge base (Becker
2002; Hoisl et al. 2015). Inspired by the body of
literature of open and user innovation
(Chesbrough 2003; West and Bogers 2014; Von

Hippel 1986), a recent claim to advance foresight
practices towards a more open understanding
has emerged in the literature (Daheim and Uerz
2008; Miemis et al. 2012). Coined under the term
‘open foresight’” the aim is to systematically
utilize distributed information sources for
foresight activities by drawing from insights and
methods of the open innovation literature (Ehls
et al. 2016; Gattringer and Strehl 2014).

Insights gained from foresight activities can be
of value for different functional units such as
strategic management, innovation management,
and corporate development (Rohrbeck and
Gemiinden 2011). Due to its cross-functional and
long-term orientation, measuring the impact of
foresight activities is difficult (Horton 1999;
Rohrbeck 2012). Nevertheless, several studies
have sought to identify potential value
contributions of foresight with respect to
reducing uncertainty and identifying changes in
the environment (Rohrbeck and Schwarz 2013;
Thom 2010), innovation performance (Heger
and Boman 2015; Paliokaite and Pacesa 2015),

and general firm performance (Amsteus 2011).

2.3  Research questions

The use of external knowledge to search for
future developments has always been an
important part of foresight practices (Becker
2002; Rohrbeck and Gemiinden 2008) and has
recently been reinforced by adopting insights
from the open innovation literature (Daheim
and Uerz 2008; Miemis et al. 2012). However, so
far it is poorly understood how firms need to
shape their external search strategies in order to
detect potential discontinuities and trends. By
linking foresight research with the broader
theory on organizational behavior and external
search this paper aims to gain a better
understanding of potential implications of
external search strategies for corporate foresight
activities. The focus is hereby on uncovering the
intellectual pillars and relevant schools of
thought that
foundation of the research field. Additionally,

constitute the theoretical

by systematically analyzing the existing
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literature on external search behavior, the paper
aims to determine the current research focus as
well as dimensions of external search strategies
that may be of relevance for search in the context
of foresight. Hence, the following research

questions will guide the further analysis:

RQ 1: What is the intellectual structure of the
research field of external search behavior?

RQ 2: What is the current research focus of
existing literature on external search behavior?
RQ 3: Which dimensions of search strategies can
be identified from existing research that impact

external search behavior?

By answering these questions, this paper
attempts to accomplish a holistic understanding
of the research on external search behavior in
order to draw implications for further research

in the context of corporate foresight.

3 Methodology

For answering the research questions, this paper
follows a structured approach as illustrated in

Figure 1.
Figure 1: Research approach (own illustration)
Selection of core dataset on
external search

.

Content analysis

Co-citation analysis

Extraction of
references

. .

Retrieval of Text analysis and
co-citation scores classification

. .

Network and cluster Pattern and
analysis frequency analysis

Category selection

Interpretation and Interpretation and

validation validation
v v
RQ1 RQ2and 3

1 Exact search phrase: ("external search" OR "open search")
AND ("organi?ation” OR "firm" OR "company' OR
"corporate")

First, relevant publications in the field of
external search are systematically identified that
serve as a basis for further detailed analysis. In
order to answer RQ 1, a quantitative approach is
applied by conducting a co-citation analysis
based on the bibliographies of the core dataset to
reveal the intellectual structure and theoretical
foundation of the research field. Further, RQ 2
and RQ 3 are addressed by a systematic content

analysis of the publications in the core dataset.

3.1 Selection of core dataset on external
search
In order to identify the set of relevant
publications in the field of external search for
further analysis, a web search was conducted in
February 2016. Here, the decision was taken to
search in multiple databases to reduce the risk of
missing relevant publications (Raasch et al
2013). Following this strategy, the academic
databases ISI Web of Science (Core Collection),
EBSCO Business Source Premier, and ProQuest
(Business) were searched for relevant
publications. To limit the scope and increase the
validity of search results, the search was
conducted based on selected search terms. Since
literature highlights the importance of carefully
defining search terms that accurately represent
the targeted research field (Zupic and Cater
2014), a keyword analysis on an initial set of
relevant publications was initiated prior to the
actual database search. For this, the database ISI
Web of Science was searched with the theory-
deduced search phrase “external search” OR
“open search” and the restriction on an
organizational context!. After reviewing the
search results with respect to relevance for the
examined field, a set of 13 publications was
identified and analyzed for relevant further
keywords in the field. Based on the results of the
keyword analysis, the final search phrase was
defined as a combination of “search” OR
“information seeking” OR “knowledge seeking”
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AND “open” OR “external” OR “distant” OR
“outside” OR “broadcast”?. The search term is
defined intentionally broad since literature on
external search behavior is diverse and no
commonly agreed terminology has been
established so far. This approach follows
comparable reviews such as within the field of
open innovation (Dahlander and Gann 2010;
Randhawa et al. 2016). The search included the
publication title, keywords and abstracts, and
yielded an initial result of 23,880 publications.
Some further filter criteria were applied in order
to increase the relevance of the search results: (1)
the language is limited to English, (2) the
publication type is restricted to peer-reviewed
academic articles, conference articles, book
chapters and books, and (3) the research field is
limited to business- and management-related
publications. After filtering, 1,158 publications
remained in the search results. Since multiple
databases were searched, results need to be
checked for redundancy, which excluded
further 162 publications (redundancy rate of
14%?) resulting in a dataset of 996 publications.

While defining the search phase very broad
ensures a comprehensive view on potentially
relevant publications, a detailed review of the
search results is inevitable since irrelevant
publications can introduce outliers and decrease
the validity of the results (Zupic and Cater 2014).
Therefore, an iterative review of the abstracts
and texts of all publications was conducted in
order to assess the relevance for the field of
external search. In the course of the review,
publications were excluded that (1) do not
explicitly investigate external knowledge search
(e.g., crowdsourcing and organizational
learning without reference to search behavior),
(2) focus on internal knowledge sources (e.g.,
research on knowledge search  within
organizations), lack organizational context (e.g.,

job search, consumer search behavior), and (4)

2 Exact search phrase: ("search" OR "information seeking" OR
"knowledge seeking”) AND ("open" OR "external" OR
"distant" OR "outside" OR "broadcast")

do not have a research focus (e.g., commentary
essays). In order to reduce bias, exact decision
criteria for exclusion of publications were
defined beforehand to ensure a transparent and
replicable outcome (Zupic and Cater 2014). As a
result, the final dataset contains 108 publications

that are used for the following analysis.

3.2  Co-citation analysis

For answering RQ 1, a co-citation analysis will
be applied. Bibliographic citations in scientific
papers have been used by researchers to
empirically  study the  structure and
development of a research field (Gmiir 2003;
Small 1973) and thus, to utilize a quantitative
technique (Pritchard 1969). A citation is
generally understood as a measure of the
significance of the reference and as an indicator
for scientific communication (Garfield 1979;
Small 1978). Besides direct citation and
bibliographic coupling methods, co-citation has
been applied widely as a measure of subject
similarity (Small 1973; Verbeek et al. 2002). A co-
citation exists if two references or authors are
cited together (Gmdtir 2003). The strength of a co-
citation is then determined by “the frequency
with which two items of earlier literature are
cited together by the later literature” (Small
1973, p. 265). This approach is based on the
assumptions that co-citation indicates similarity
of content (Di Guardo and Harrigan 2012), all
citations are of the same significance, and
citation reflects the merit of the publication with
respect to quality, significance or impact
(Verbeek et al. 2002). Thus, the strength of co-
citation can be interpreted as the proximity
between publications so that co-citation patterns
can be applied to uncover relationships and
structures in a research field (Gmiir 2003; Small
1973).

Before conducting the co-citation analysis, the
co-citation object needs to be defined, which

leads to either an author- or document-based

3 Number of duplicate filtered publications divided by the
total number of filtered publications
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approach (Gmiir 2003). Since the aim of this
paper is to reveal the intellectual structure and
central constructs of the research field of external
search behavior, a document co-citation
approach is chosen. The focus on documents as
the unit of analysis is based on the premise that
these constitute the most valid and reliable
indicator for the underlying structure of a
research field (Chen et al. 2010; Small 1973).

Extraction of references

The bibliographic data of all 108 publications in
the core dataset were manually extracted and
transferred into a database. The retrieved data
includes authors, title, publication year, and
journal information for each citation. Further,
citations were checked for errors and
inconsistencies such as spelling mistakes and
wrong publication years. Standardization also
includes to unify multiple editions of the same
book and to merge working papers with later
journal publications of the same title. The
correction and standardization of the citations is
essential since the quality of the raw data
significantly  influences co-citation results
(Persson 1994). As a last step, non-science
publications such as web articles and
governmental surveys were excluded from the
list, as these do not provide any relevant
information with respect to the research
question. The final dataset consists of 7,832
citations that map to a total of 4,448 unique

citations.

As recommended by the literature, publications
used for co-citation analysis should be matched
against a predefined minimum citation
threshold in order to ensure a manageable size
of the dataset with publications that have a
certain influence in the research area (Small and
Greenlee 1980; Zupic and Cater 2014). While
there  exists no commonly  agreed
recommendation on the level of citation
frequency thresholds in the literature (Small
1977; Zupic and Cater 2014), only publications
that have been cited at least more than two times

are included for the following analysis. The

comparatively low threshold is chosen to reduce
the bias of discriminating newer publications in
the dataset and accomplish the goal of gaining a
wide, inclusive view on the research field (Zupic
and Cater 2014). By applying the selected
threshold, the final list contains 513 unique

citations.
Retrieval of co-citation scores

Based on the list of unique citations, the co-
citation frequency for each pair of publications
was obtained resulting in a 513x513 symmetrical
matrix of absolute co-citation counts in which

the diagonal remains undefined.

As a next step, the CoCit-Score was calculated
for each pair in the matrix. The score is chosen
since it shows a higher degree of robustness than
the absolute co-citation count and has also
demonstrated to be superior to other measures
(Gmiir 2003). Introduced by Gmiir (2003), the
score includes the minimum and mean count of
the individual citations for each pair of
publications, and thus, reduces the influence of
the citation relation of these two references by
giving weight to both symmetrical and
asymmetrical co-citation pairings. The CoCit-
Score results in a value between 0 and 1 and is

calculated as follows:

. (co-citation, )2
COCltAB = AB

min(citationy;citationg) X mean(citationy;citationg)

The retrieved weighted co-citation matrix was
then prepared for the import to a network
analysis tool. For this, the Organizational Risk
Analyzer (ORA) was chosen as a network
analysis tool that enables visual and statistical

network analysis and assessment (Carley 2014).
Network and cluster analysis

For analyzing the structure of the research field,
network analysis methods are applied. In the co-
citation network, the nodes represent individual
publications while the links between nodes
indicate a co-citation relationship based on the
CoCit-Score (Zupic and Cater 2014). Proximity
between the nodes is visualized based on the

value of the link. As an initial step, the entire
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network is analyzed to reveal the most central
publications in the network. Here, centrality
measures, namely degree centrality, closeness
centrality, and betweenness centrality, are used
by the literature to evaluate the local and global
role of nodes in a network (Freeman 1978).
Degree centrality reflects a node’s position in the
network based on its number of immediate ties
(Wasserman and Faust 1994; Wellman et al.
2006). In contrast, closeness centrality focuses on
the total distance of a node from all other
network nodes where closeness is reflected by a
high number of short links to other nodes
(Freeman 1978; Otte and Rousseau 2002).
Finally, betweenness centrality indicates the
frequency with which a node is found to be on
the shortest link between any pair of nodes in the
network indicating a brokering function
(Freeman 1978, Wellman et al. 2006).
Additionally, the entire network is analyzed
with respect to its density, which indicates the
general connectiveness of the network through
the extent by which its nodes are directly
connected with one another (Otte and Rousseau
2002; Wellman et al. 2006).

In order to identify subfields for answering
RQ 1, a cluster analysis of the co-citation
network is performed. To identify relevant
clusters, the network is visualized and analyzed
by comparing the structure at different co-
citation thresholds between 0.4 and 0.7. Selecting
an appropriate threshold is necessary to
unambiguously define a cluster (Small 1980) and
requires finding a balance between size of
clusters and strength of connectivity between
nodes in a cluster. At a threshold of >0.45 and a
component size of >3 a total of 14 clusters are
identified that are used for further analysis.
Network components of three or less nodes are
excluded from further analysis due to the small
cluster size. For each cluster, publications were
then retrieved and reviewed in order to identify
the common subject. In the course of the review,
methodology-related papers were identified and

excluded from the analysis since they tend to

introduce bias by tying together portions of data
(Small and Sweeney 1985).

To ensure a high degree of reliability, the process
of reference extraction, cluster identification and
interpretation follows a structured, transparent
and well-documented procedure with clear
decision rules. In terms of validity of the results,
co-citation literature has pointed towards
potential limitation with respect to negative
citations, self-citations, and methodological
papers (Garfield 1979). While the latter has been
addressed by excluding methodology-related
papers, as previously outlined, Garfield (1979)
argues for the non-relevance of the first two
aspects due to their rather theoretical impact.
Consequently, co-citation analysis is found to be
a valid indicator for the structure of a research
field (Boyack and Klavans 2010; Garfield 1979;
Small 1973).

3.3  Content analysis

Based on the initial core dataset on external
search, a comprehensive literature review by
means of content analysis is conducted. While
qualitative reviews have been criticized for their
limitations (e.g., Cook and Leviton 1980), it is a
commonly employed method to create a firm
understanding of the current literature in a field
as a foundation for further research (Webster
and Watson 2002). However, since content
analysis involves the systematic and rule-
governed analysis of text-based material
(Mayring 2008), it reduces subjective bias by
aiming for objectivity and replicability
(Krippendorff 1980). Amongst others, content
analysis has been applied in the literature to
analyze published material (e.g., Gold et al. 2010;
Jauch et al. 1980). Due to its systematic approach,
itis therefore a useful method to create valid and
reliable findings in the course of literature
reviews (Seuring and Gold 2012).

Category selection

Content analysis involves a systematic
classification process to identify patterns or

underlying themes in the literature (Guthrie et
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al. 2004; Hsieh and Shannon 2005) and is based
on the assumption that category frequency
relates to the importance of the underlying
subject (Krippendorff 1980). With respect to the
research questions of this paper, categories for
classifying the reviewed publications were
defined prior to the start of the analysis and
refined during the course of the review
employing an iterative process of category
building, testing and revisiting (Eisenhardt 1989;
Mayring 2008). An overview of the categories
with the respective coding scheme is given in the
appendix (see Table 5). As recommended by
Krippendorf (1980), the selection of categories is
largely based on existing conceptualizations
from comparable literature. Addressing RQ 2,
the dataset is analyzed according to the research
method, research area, level of analysis, and
empirical sample. For coding of the research
method, the taxonomy developed by Wacker
(1998) is used, which distinguishes broadly
between analytical and empirical methods. For
the research area, the classification approach by
Lyles (1990) serves as a basis and is further
adjusted to the specific focus of publications in
the dataset. The level of analysis differentiates
between firm-, project-, and individual-level, as
for example used by Li et al. (2008). Finally, the
empirical sample is analyzed according to
sample size and industry as classified by the
NAICS coding scheme (NAICS 2016). With
respect to RQ 3, publications are analyzed
according to the focus of the external search and
examined search dimensions. Since there exists
no suitable classification in the literature,
inductive category development (Mayring 2008)
was applied to derive the coding for these two

categories from the analyzed data.
Evaluation and descriptive analysis

All publications in the dataset are analyzed
according to the outlined
Additionally, a

publication years and distribution of journals is

categories.
descriptive  analysis  of
conducted. Further patterns are identified by

frequency analysis of category occurrence for all

dimensions. The entire coding and analysis
process was documented in order to ensure
transparency and replicability of the research
design. Further, Krippendorff (1980) highlights
the importance of reliability and validity of
results from content analysis. As the
categorization scheme is clearly defined and
derived from  well-grounded literature,
reliability of the coding is enhanced reducing the
need for multiple coders (Guthrie et al. 2004).
With respect to external wvalidity, de-
contextualization and abstraction of results of
the content analysis allow for a certain
generalization of the findings (Seuring and Gold

2012).

4 Results

41 Intellectual structure of the research
field on external search
The theoretical foundations and structure of the
research field on external search can be derived
from the co-citation network. The entire network
has a total size of 513 nodes and more than
74,000 links with a mean co-citation strength of
0.079. By applying a link threshold of 20.45 and
component threshold of >3 the network is
restricted to a size of 89 publications distributed
over 14 clusters. It includes 310 links with a
mean co-citation strength of 0.652. The network
density of the reduced network is 0.035
indicating a low connectivity due to the chosen
thresholds to identify clusters. However, the
original network without any thresholds shows
a network density of 0.283 representing a sparse
network. While low network density may also
be influenced by the overall network size
(Raasch et al. 2013), it serves as an indicator for a
general fragmentation of the intellectual pillars

of the research field.
Centrality measures

The analysis of the centrality of individual
publications is based on the entire network with
no thresholds applied in order to obtain insights

into the overall structure of the network. Table 1
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summarizes the top 10 publications for the

measures of degree centrality, closeness
centrality, and betweenness centrality. Since the
number of direct links of a node defines degree
centrality, it uncovers publications that are
highly connected within the network and thus,
can be interpreted as important concepts in the
field of external search. As the mean degree
centrality value for the entire network is 0.023,
the highest ranked publications all show a
considerably higher degree centrality. Thus, the
most central positions in the network in terms of
direct links comprise the concepts of absorptive
capacity (Cohen and Levinthal 1990), boundary-
spanning search (Katila and Ahuja 2002;
Laursen and Salter 2006; Leiponen and Helfat
2010; Rosenkopf and Nerkar 2001), open and
user innovation (Chesbrough 2003; Von Hippel
1988), and theory on organizational search and
learning (Nelson and Winter 1982; March 1991;
Kogut and Zander 1992). In contrast, the
closeness centrality reflects physical proximity
in the network and shows a mean closeness
centrality value of 0.084. Similar to the degree

centrality results, publications related to the

theory on organizational search and learning
(Cyert and March 1963; Huber 1991; Nelson and
Winter 1982; March 1991), user innovation (Von
Hippel 1988), absorptive capacity (Cohen and
Levinthal 1989), and boundary-spanning search
(Katila 2002; Leiponen and Helfat 2010) are
highly ranked. In addition, two publications
related to resource complementarities in
innovation (Cassiman and Veugelers 2006), and
(Howells  2006)

appear as being central in terms of proximity to

innovation intermediaries
other nodes in the network. However, it should
be noted that some of the top 10 publications are
not included in any of the 14 clusters described
in the following section since the strength of ties
is not reflected in this measure. Finally, the
betweenness centrality shows publications that
link parts of the network and thus act as a broker
to connect different concepts. Again, the top 10
ranked publications show a significant higher
value as the mean betweenness centrality value
of the network (0.003).

Table 1: Overview of most central publications in the network (own analysis)

Total degree centrality Closeness centrality Betweenness centrality
Rank |Publication Value* |Publication Value* |Publication Value*
1 Cohen and Levinthal 1990 0.100 [Huber 1991 0.118 |March 1991 0.118
2 Laursen and Salter 2006  0.087 |Leiponen and Helfat 2010 0.116 |Nelson and Winter 1982  0.113
3 Rosenkopf and Nerkar ~ 0.086 |Von Hippel 1988 0.114 |Laursen and Salter 2006 ~ 0.103
2001
4 Chesbrough 2003 0.080 |Cassiman and Veugelers 0.114 [Von Hippel 1988 0.097
2006
5 Katila and Ahuja 2002 0.076 |Cohen and Levinthal 1989 0.113 [Katila and Ahuja 2002 0.095
6 Nelson and Winter 1982  0.070 |Katila 2002 0.113 |Leiponen and Helfat 2010 0.095
7 March 1991 0.069 |Nelson and Winter 1982  0.113 |[Huber 1991 0.094
8 Leiponen and Helfat 2010 0.063 |[Howells 2006 0.112 |Chesbrough 2003 0.088
9 Von Hippel 1988 0.061 |Cyert and March 1963 0.112 |Cyert and March 1963 0.077
10 Kogut and Zander 1992  0.058 |March 1991 0.112 [Rosenkopf and Nerkar 0.068
2001

4 Scaled value as normalized measure

10
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An important brokering role can be attributed to
related the
organizational search and learning (Cyert and
March 1963; Huber 1991; Nelson and Winter
1982; March 1991), boundary-spanning search
(Katila and Ahuja 2002; Laursen and Salter 2006;
Leiponen and Helfat 2010; Rosenkopf and
Nerkar 2001), and open and user innovation
(Chesbrough 2003; Von Hippel 1988). Again,
two publications, namely Cyert and March
(1963) and Huber (1991), appear here that are not

included in the cluster analysis due to their low

publications to theory on

link strength.
Cluster distribution

The identified 14 clusters are visualized in
Figure 2. An overview of the publications per
cluster can be found in the appendix (see Table
8). While the size of the clusters represents the

number of publications in each cluster, the

physical proximity between the clusters can be
interpreted as the closeness of the represented
theoretical concepts. Analysis of the publications
in the cluster reveals three groups, namely
clusters focusing on external search and
innovation, knowledge transfer and integration,
and others with a general innovation- or
sociology-related focus. Being part of the first
group, two clusters on organizational search and
open innovation, and on external knowledge

and innovation dominate the picture.

Table 2 shows the journal distribution of the
publications in the cluster. While a significant
number of publications are published in the
Research Policy and Strategic Management
the overall distribution is

Journal, quite

fragmented with 79 publications being

published in 26 different journals.

Figure 2: Overview of clusters at a threshold of 0.45 link strength (own analysis)
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This may imply that the intellectual pillars of the
research field are so far rather dispersed across
various research areas. In the following sections,
the clusters are outlined in detail with respect to

their relevance for the external search field.

Table 2: Journal distribution of publications in
clusters (own analysis)

Publications
Journal No. %
Research Policy 12 1348
Strategic Management Journal 11 12.36
Technovation 9 1011
Organization Science 7 7.87
Management Science 5 5.62
Academy of Management Review 4 4.49
Administrative Science Quarterly 4 4.49
American Economic Review 3 3.37
Academy of Management Journal 3 3.37
R&D Management 2 2723
American Journal of Sociology 2 2.25
Technological Forecasting and Social 2 2.25
Change
Journal of Marketing 2 2.25
Other (journals)® 13 1124
Other (non-journals)® 10 1461
Total 89
Organizational search and open innovation

(cluster 1)

The first cluster consists of 14 publications
ranging from 1982 to 2010 that combine the
theoretical foundations of organizational search
and open innovation (see Figure 3). On the one
hand, the cluster includes the publications of
Chesbrough (2003), Dahlander and Gann (2010),
and Von Hippel (1988) as representatives of the
open innovation concept emphasizing the
opening of firm boundaries for external
knowledge. On the other hand, it comprises the
traditional works of March (1991) as well as

Nelson and Winter (1982) on organizational

5 Journals with only one publication each

12

search and learning. At the intersection of these
two streams, a range of prominent publications
can be found that focus on the use of external
knowledge sources for organizational search.
Here, the openness of a firm’s external search
strategy is discussed in terms of breadth and
depth of external search (Katila and Ahuja 2002;
Laursen and Salter 2006; Leiponen and Helfat
2010). Additionally, the ability to assimilate and
apply external knowledge for organizational
purposes is highlighted by the papers of Cohen
and Levinthal (1990) as well as Kogut and
Zander (1992), which introduce the concepts of
absorptive capacity and combinative
capabilities. Finally, Rosenkopf and Nerkar
(2001) analyze the notion of boundary-spanning
search with a focus on internal versus external
search and local versus distant search. Bridged
by this work, other authors discuss aspects of
local search and their impact on innovation
activities (Fleming and Sorenson 2004; Martin
and Mitchell 1998; Stuart and Podolny 1996).
The discussed relationships can also be derived
from the cluster structure: authors focusing on
the concepts of absorptive capacity and external
search serve as a bridging element, or broker (De
2005), the

fundamental works on open innovation and

Nooy et al between more
organizational search. With respect to centrality
measures, the work of Cohen and Levinthal
(1990) shows the highest betweenness centrality
value indicating an important brokering role in
the cluster can be
the

foundations of external search in the innovation

this network. Overall,

understood as providing theoretical
context by connecting fundamental research on
organizational search and learning with the
more recent evolvement of open innovation.
Publications at the intersection of these two
streams provide insights into relevant
determinants and dimensions of external search

that affect overall search effectiveness.

¢ Non-journals, e.g. books, book sections, with only one
publication each
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Figure 3: Cluster 1 - Organizational search and open
innovation
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External knowledge and innovation (cluster 2)

The largest cluster in the network is a
comparatively young cluster containing 18
publications from the years 2000 to 2014 (see
Figure 4). Its focus lies on utilizing external
knowledge in an innovation context. The most
central nodes in this network with respect to
total degree centrality are the publications of
Kohler et al. (2012), Voudouris et al. (2012),
Wang and Hsu (2014), and Zahra and Bogner
(2000). Kohler et al. (2012) analyze the impact of
different external knowledge sources on the
innovation performance of firms emphasizing
the need to assess the suitability of external
sources for a firm’s search strategy. With a focus
on relationship learning, Wang and Hsu (2014)
discuss external sources for innovation by
focusing on the mediating role of power
asymmetry in a relationship. Similarly, Zahra
and Bogner (2000) analyze a firm’s technology
strategy and, among other factors, the use of
external technology sources with respect to their
impact on firm performance. Finally, Voudouris
et al. (2012) emphasize the role of networking as
a firm’s external linkages to accumulate internal
technological capabilities. Other authors in this
network focus on the diversity of external
sources and its relationship with innovation
performance (Oerlemans et al. 2013; Yu 2013).
Additional papers evaluate how specific types of
external knowledge such as scientific and

business partner knowledge support different

13

kinds of innovation (Nieto and Santamaria 2005;
Todtling et al. 2009). A broader view is taken by
Chen et al. (2011), as they study the impact of the
scope, depth and orientation of a firm’s external
search strategy on innovation outcome.
Analogously, De Luca and Atuahene-Gima
(2007) evaluate how breadth, depth, tacitness
and specificity of market knowledge as an
external source affect product innovation while
taking into account different knowledge
integration mechanisms. Further authors in this
cluster also discuss the notion of external
knowledge integration by focusing on different
aspects of absorptive capacity depending on the
type of external knowledge (Murovec and
Prodan 2009; Todorova and Durisin 2007). In the
context of external search behavior, this cluster
provides fundamental insights into how firms
may different external

exploit types of

knowledge sources to support innovation

activities.

Figure 4: Cluster 2 — External knowledge and
innovation
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User innovation (cluster 3)

Close to the preceding cluster lies the third
cluster with four publications from the years
1999 to 2009 (see Figure 5). While cluster 2
focuses on external knowledge sources in

general, this cluster consists of publications
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specifically discussing users as external sources
for innovation. The cluster consists of two
complete triads, or cliques (De Nooy et al. 2005),
and is dominated by publications of and with
Von Hippel as the originator of the user
innovation concept. In Von Hippel et al. (2009) a
search strategy is introduced to -efficiently
identify lead users within a given search space.
Moreover, experience with lead users for idea
generation in a company setting is reported (Von
Hippel et al. 1999; Lilien et al. 2002). Finally,
Franke et al. (2006) analyze the relationship
lead

commercial innovation success. As lead users

between user characteristics and
can provide insights on future trends and
developments in the market prior to other users
(Franke et al. 2006), they constitute a valuable
knowledge source for a firm’s external search
activities to create new product ideas and

identify future needs early on.

Figure 5: Cluster 3 — User innovation
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Broadcast search (cluster 4)

This cluster encompasses five relatively young
publications from the years 2006 to 2012 (see
Figure 6). It focuses on the concept of
crowdsourcing, or broadcast search, which is
targeted at utilizing a broad mass of external
actors for problem solving (Boudreau et al. 2011;
Jeppesen and Lakhani 2010). As such, it is seen
to enable distant search while reducing the costs
usually associated with this type of search
(Afuah and Tucci 2012). Three of the authors in
this cluster build a complete triad indicating a
close proximity between the concepts (De Nooy
et al. 2005). They analyze the suitability of
broadcast search from various perspectives.
Afuah and Tucci (2012) discuss the type of the
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problem, the characteristics of the crowd, the
required problem solving knowledge, and
evaluation-related aspects as important factors
when considering broadcast search. Boudreau et
al. (2011) focus on innovation contests as a
specific type of crowdsourcing and pay
especially attention to the number of potential
solvers and the problem uncertainty. Finally,
Jeppesen and Lakhani (2010) show that distance
in terms of expertise and social marginality has
a positive impact on creating winning solutions
in an innovation contest. In practice, broadcast
search is often supported by intermediaries or
knowledge brokers, which enable firms to
increase their reach to external knowledge
sources (Howells 2006; Verona et al. 2006).
Bridged by the work of Boudreau et al. (2011), as
indicated by a high betweenness centrality
value, the concept of innovation intermediaries
is attached to this cluster. While Howells (2006)
analyze innovation intermediaries from a
general theoretical view, Verona et al. (2006)
explicitly discuss the role of virtual knowledge
brokers who leverage the internet to enhance

interactions between firms and customers.

Figure 6: Cluster 4 — Broadcast search
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Most relevant for external search, the cluster
focuses on the mechanisms and conditions when
searching very broadly including a mass of
potentially unknown external actors. While it is
shown that this type of external search can
provide valuable insights by utilizing diverse

and distant knowledge, determinants such as
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the type of the problem and characteristics of the
potential solvers need to be taken into account

when defining the external search strategy.
Solution search and innovation contests (cluster 5)

Cluster 5 encompasses six publications spanning
the years of 1969 and 2008 (see Figure 7). The
cluster is structured as a line network where
each node is connected to exactly one other node
(De Nooy et al. 2005). Unlike the majority of the
other clusters, this cluster is more associated to a
chain of concepts rather than to publications
with the same research focus. Being located at
one end of the line network, the work of
Kauffman (1993) on adaptation in rugged fitness
landscapes builds the basis for the concept of
adaptive search for local and global optima in a
solution space. As specified by Kauffman’'s NK
model, the search landscape is defined by the
number of attributes (N) and the number of
interactions (K). With a direct connection to this
concept, Levinthal (1997) introduces this model
that

organizational form results from a process of

to management literature stating
local search and adaptation. He finds that for
tightly coupled organizations explorative search
and adaptation is much more difficult than for
loosely coupled ones. In the context of
organizational problem solving, Simon (1969)
discusses adaptive search as defined by the
complexity of the solution landscape that is
searched for a high-value solution. For difficult
and novel problems, the landscape is more
complex requiring a significant amount of trial-
and-error search. Based on the notion of high-
value solution search in a given knowledge
space, the remaining publications in the cluster
focus on innovation contests as a form of multi-
agent problem solving. While Terwiesch and Xu
(2008) analyze innovation contests with respect
to the type of problem and optimal contest
design, Che and Gale (2003) investigate contest
design including the set of participants and
winning prizes. Finally, Taylor (1995) develops a
model of optimal contest design balancing the

size of the prize, number of participants, and
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amount of entry fee. All three publications have
in common that innovation is viewed as a
problem solving process where firms search for
high value solutions in an unknown solution
landscape. The design of the contest thus defines
the search strategy that is employed to navigate
through this landscape from local to global
optima. Since the actual search is performed by
this

solution

external contest participants, cluster

provides insights into search

determinants for the external search literature.

Figure 7: Cluster 5 — Solution search and innovation
contests
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Knowledge sourcing strategies (cluster 6)

This cluster focuses on different knowledge

sourcing strategies and includes four
publications from the years 1998 to 2010 (see
Figure 8). The structure of the cluster reveals a
complete triad consisting of three of the four
publications. Being part of this triad, Kang and
Kang (2009) examine the effects of different
external knowledge sourcing methods on
innovation performance. Focusing on informal
networks, R&D collaborations, and technology
acquisition, they find that especially knowledge
transfer from informal networks and Ré&D
collaborations is positively related to innovation
performance. Further, Sofka and Grimpe (2010)
discuss the notion of specialized search
strategies emphasizing the need to balance

diversity of knowledge inflows and efficiency of
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knowledge access. They distinguish science-,
market- and supply-driven search strategies and
find that particularly science- and supply-driven
search enables innovation success while market-
driven search is especially important when
interacted with a firm’s R&D investments. With
a more narrow focus, Ritala and Hurmelinna-
Laukkanen (2009) develop propositions on the
effects of innovation-related coopetition in
comparison to cooperation. They emphasize the
value creation potential due to the common
knowledge base of competitors about markets
and technologies. Associated to the above
outlined triad is the work of Galunic and Rodan
(1998) on resource recombinations and their
effect on innovation. While the authors examine
the characteristics of knowledge and its social
organization, the discussed notion of knowledge
dispersion is especially relevant for this cluster.
It is stated that widely dispersed knowledge
may hinder innovative resource recombinations
due to associated costs of exchange and low
detection probability. Overall, the cluster shows
the importance of carefully selecting relevant
external knowledge sources with respect to the
search focus, associated costs, and required

knowledge.

Figure 8: Cluster 6 — Knowledge sourcing strategies
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External orientation and entrepreneurship (cluster 7)

Cluster 7 includes four publications from the
years 1989 to 2008 and focuses on the topic of
external orientation and entrepreneurship (see
Figure 9). Based on the structure of the cluster, a
complete triad can be identified indicating a

strong interrelationship between the underlying
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concepts. From a general perspective, Covin and
Slevin (1989) investigate the characteristics of
small firms in hostile environments and show
that an entrepreneurial orientation with high
innovativeness, proactiveness and risk-taking is
positively related to firm performance.
Emphasizing an external orientation, Lee et al.
(2001) study the role of external networks for
new venture performance. Likewise, Stam and
Elfring (2008) analyze the relationship between
entrepreneurial orientation and performance
dependent on the configuration of the intra- and
extra-industry network ties. Connected to this
triad and brokered by Stam and Elfring (2008) is
the work of Day (1994) who discusses the
general importance of an external orientation in
terms of market sensing, customer linking and
technology monitoring capabilities for market-

driven organizations.

Figure 9: Cluster 7 - External orientation and
entrepreneurship
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Although results are mixed, the publications in
this cluster generally show the importance of fit
between utilized external sources and required
knowledge in an entrepreneurial setting. It can
thus be assumed that the firm context and the
associated firm-specific knowledge need is
important for shaping a firm’s external search

strategy.
Interfirm knowledge transfer (cluster 8)

Cluster 8 comprises four publications dating
from 1990 to 1999 (see Figure 10). It is a star
network (De Nooy et al. 2005) with Almeida and
Kogut (1999) being the central node that
connects the other three publications. Their
work focuses on knowledge transfer in regional
networks by emphasizing the role of spatial

localization of knowledge and investigating
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how knowledge is transferred with focus on
mobility paths of people. Similarly, Saxenian
(1990) highlights the importance of relationships
by the
resurgence of the Silicon Valley in the 1980s.

in regional networks analyzing
From the perspective of strategic alliances,
Mowery et al. (1996) examine effects of interfirm
the

capabilities of the partnering firms. In contrast,

knowledge transfer on technological

Zander and Kogut (1995) especially pay
attention to the unwanted transfer of knowledge
in the context of competitive imitation and
evaluate different knowledge characteristics as
determinants of the speed of internal and

external knowledge transfer.
Figure 10: Cluster 8 — Interfirm knowledge transfer
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Overall, the publications in this cluster analyze
the
transfer from different perspectives. The cluster
builds  the

understanding how knowledge

determinants of interfirm knowledge

foundation for
identified

through external search activities is transferred

therefore

between actors with a specific focus on firms as

knowledge exchanging units.

Knowledge academic  research

(cluster 9)

spillovers ~ from

The line network of cluster 9 includes four
publications from 1991 to 2004 (see Figure 11).
Publications in this cluster focus on Ré&D
spillovers from industry-university linkages. At
one end of the line, Acs et al. (1994) show that
spillovers from universities are important for
innovation activities of small firms. Similarly,
Mansfield (1991) analyze the extent to which
innovations are based on academic research

under consideration of the time span between
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research investment and industrial usage. In
addition, Arundel and Geuna (2004) find that
public science is one of the most important
sources for innovation activities of large
European firms. By analyzing the importance of
geographical proximity for sourcing public
science knowledge, the authors also pay
attention to potential effects of knowledge
distance. Finally, Mohnen and Hoareau (2003)
explore determinants of knowledge sourcing
from universities and government labs. They
find that particularly R&D intensive firms and
radical innovators tend to utilize scientific
knowledge. While findings on the importance of
scientific knowledge sources for different firm
types are mixed, the publications in this cluster
generally emphasize the value of academic
research as an external source for distant

knowledge.

Figure 11: Cluster 9 - Knowledge spillovers from
academic research
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Complementarities in innovation (cluster 10)

Cluster 10 encompasses five publications from
the years 1990 to 2005 (see Figure 12). It is a star
network with Veugelers (1997) being the central
node in the star. As the theoretical foundation of
the cluster, the model developed by Milgrom
and Roberts (1990) defines the notion of
complementarity between activities as a higher
marginal impact of adding one activity when the
other complementary activity is present. Based
on this, the work of Veugelers (1997) discusses
the concept of complementarities between in-
house R&D and external knowledge linkages in
R&D cooperations. Although results are mixed,
the importance of effectively linking internal
R&D with external knowledge to capitalize on

complementarities is generally stated. Closely
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related to this, other authors of the cluster
analyze complementarities in R&D cooperations
with focus on firm motivation and linkage to
internal R&D activities (Bayona et al. 2001;
Fritsch and Lukas 2001). These publications also
show that effective cooperations draw from both
systematic internal R&D activities and external
sources emphasizing the ability to identify and
incorporate relevant external knowledge for
innovation. Finally, Mohnen and Réller (2005)
focus on complementarities in innovation
policies from an industry-level perspective by
analyzing different innovation obstacles. As the
central aspect of this cluster, the importance of
complementarities for innovation activities is
emphasized. In the context of external search,
firms need to particularly pay attention to the
linkage between internal resources and external
knowledge in order to be able to fully utilize the

complementary potential.

Figure 12: Cluster 10 - Complementarities in
innovation
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Absorptive capacity (cluster 11)

This cluster comprises five publications between
1999 and 2008 and is structured as a line network
(see Figure 13). The focus of the cluster lies on
the concept of absorptive capacity as a firm’s
ability to identify relevant external knowledge,
incorporate it and apply it for firm purposes
(Cohen and Levinthal 1990). Van den Bosch et al.
(1999) discuss the concept with focus on
organizational structure and combinative
capabilities, namely systems, coordination, and
socialization capabilities, for turbulent and

stable environments. These capabilities are also
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in the focus of the analysis of Jansen et al. (2005)
who generally confirm a positive relation to a
firm’s absorptive capacity. Related to this, Vega-
Jurado et al. (2008) include a firm’s prior
knowledge base, formalization mechanisms,
and social integration mechanisms as
determinants of absorptive capacity in their
model. In contrast, the work of Fosfuri and Tribé
(2008) focuses on the notion of potential
absorptive capacity as a subset of the overall
concept that is restricted to the acquisition and
assimilation of external knowledge. Findings
show that past interaction with external
knowledge sources and general experience with
external search positively influence a firm’s
potential absorptive capacity. Finally, Lane et al.
(2006) foster a holistic view by conducting a
literature review of the field and synthesizing
the findings into a model on the process,
and outcomes of

antecedents absorptive

capacity.
Figure 13: Cluster 11 — Absorptive capacity
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Most relevant for external search, the concept of
absorptive capacity emphasizes the need to
develop internal capabilities in order to identify
and utilize valuable external knowledge and

thus, to successfully conduct external search.
Knowledge transfer and protection (cluster 12)

Four publications dating from 1966 to 1996 are
in cluster 12 that focus on the
of

protection (see Figure 14). As part of a complete

included

foundations knowledge transfer and

triad, Williamson (1985) discusses the concept of
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transaction cost economics stating that actors
engaged in exchange relationships are assumed
to be subject to bounded rationality and guided
by opportunistic behavior, which needs to be
taken into account in the case of organizational
transactions. Explicitly focusing on knowledge
Liebeskind (1996)

institutional capabilities of firms

transfer, discusses
such as
incentive- and employment-related mechanisms
that enable the protection of knowledge against
expropriation and imitation. In this context,
Polanyi (1966) highlights the tacit dimension of
knowledge, which makes it difficult to transfer
but

from becoming

knowledge also  prevents  other

organizations aware of
potentially valuable knowledge. Brokered by
Polanyi (1966) with high centrality values, the
work of Nelson (1991) is attached to the outlined
triad. The author reviews various perspectives
on firm differences and heterogeneity in the
He that

advantage is on

context of innovation. argues

based

organizational differences with respect to the

competitive

ability to create and exploit innovations and
thus, is a function of internal capabilities. This
cluster therefore is particularly focused on the
notion of developing and protecting internal
knowledge and capabilities to maintain a certain
advantage in the market. In the context of
external search, this view is extended by
emphasizing the need of firms to open up and
span their boundaries to explore valuable
external knowledge. While this knowledge is
principally available to all firms, the focus shifts
to the need to develop internal capabilities for
identifying and utilizing external knowledge for
innovation (Cohen and Levinthal 1990).

Figure 14: Cluster 12 - Knowledge transfer and
protection
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Social networks (cluster 13)

Cluster 13 includes eight publications from the
years of 1973 to 2005 and focuses on the theory
of social networks (see Figure 15). The overall
cluster is structured as a star network involving
some additional triads. As the central node in the
network with highest degree and betweenness
centrality, the work of Burt (2004) functions as a
bridge between the other publications in the
network. The publication focuses on the
mechanism of brokerage in social networks by
analyzing networks around managers in large
U.S. companies. Findings indicate that people
who are connected between groups are more
likely to think in alternative ways and express
creative ideas. Adopting a firm-level view,
Hargadon and Sutton (1997)

discuss the role of technology brokering where a

analogically

firm utilizes its network position to enable the
development of innovative products. As the
foundation of this, Granovetter (1973) discusses
interpersonal ties with respect to strong and
weak ties in social networks emphasizing the
importance of weak ties for a person’s
opportunities and integration into communities.
Hansen (1999) transfers the notion of weak ties
to the company setting to explain knowledge
sharing across organizational subunits. He
shows that weak inter-unit ties support the
search for relevant knowledge in R&D projects
when knowledge is not complex. Similarly, the
work of Obstfeld (2005) is focused on the
differences between dense and sparse networks
that

individuals with dense networks, among other

for innovation activities indicating
factors, tend to have a higher involvement in
the
organizational learning, it is also stated that
fluid

sometimes involving outside actors, foster

innovation activities. In context of

informal, communities of practice,
learning and innovation in an organization
(Brown and Duguid 1991). From a general social
theory view, Coleman (1990) develops the
concept of social capital as an asset embodied in

the relations among persons. Brokered by
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Coleman (1990) with a high betweenness
centrality value, the work of Nahapiet and
Ghoshal (1998) focus on social capital as an
enabler for intellectual capital of organizations.
They therefore highlight the importance of
networks and relationships as a valuable
resource in order to improve the organizational
knowledge capability. While this cluster has its
origins in sociological theory, it also provides
important insights for the external search
literature by emphasizing the value of networks
and weak ties for gaining new, potentially
This body of

literature therefore stresses the need to not only

unconventional knowledge.

rely on the direct periphery of relationships but
also to include more distant or loosely connected

actors when searching for diverse knowledge.

Figure 15: Cluster 13 - Social networks
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Innovation and productivity (cluster 14)

The cluster on innovation and productivity (see
Figure 16) represents a complete network where
each node is connected with every other node
(De Nooy et al. 2005). It is therefore a network
with maximum density consisting of four
publications from the years of 1995 to 2008.
Crépon et al. (1998) study the links between
productivity, innovation and research. Findings
indicate that innovation output increases with
research effort and firm productivity is
positively correlated with innovation output.
Similarly, Griliches (1995) reviews different
attempts to assess the contribution of R&D to
economic growth and especially pays attention
to R&D spillovers as a source for increased

innovation productivity. Adopting a more fine-
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grained view, Roper et al. (2008) evaluate the
innovation value chain of knowledge sourcing,
transformation, and exploitation to identify
drivers of innovation and productivity. They
especially show the importance of different
knowledge sourcing activities for a firm’s
innovation activities resulting in increased firm
performance. Finally, Freel (2005) investigates
the relationship between innovativeness and
labor quality by analyzing employee skills and

organizational training activity.

Figure 16: Cluster 14 — Innovation and productivity
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In highlighting the importance of innovation for
a firm’s performance in terms of growth and
productivity, this cluster provides the basis for
justifying activities that lead to improved
innovation performance. From a general
perspective, it can be argued that external search
activities need to be shaped in such a way that

they provide value for the organization.

4.2  Current research focus and dimensions
of external search

A systematic content analysis of the 108
publications from the core dataset serves as basis
for deriving the current focus of the research
field. The entire list of publications with
the

analyzed categories can be found in the

respective classification according to
appendix (see Table 6 and Table 7). Descriptive
analysis of the distribution of publications across
publication years (see Figure 17) shows that
in 2010 and
accelerated in 2013 with a preliminary peak in
2014. Overall, about 55% of publications in the
analyzed dataset have been published between

attention started to increase

2013 and 2015. Since the open innovation area

constitutes an important theoretical foundation
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of current work on external search, the increased
attention can be attributed to the preceding
growth of open innovation literature (Dahlander
and Gann 2010) amplified by special issues in
journals such as Research Policy and R&D
Management. Analysis of the distribution across
journals shows that contributions in the field is
spread across a total of 50 journals covering
various discipline areas. However, more than
53% of publications are published in ten journals
only (see Table 3). With one exception, these are
all highly rated academic journals with an
overall rating of 3 or more”. With regard to the
discipline area, a significant proportion of
literature in the research field (39.8%) is
published in journals with an innovation focus
such as Research Policy, Technovation, and
R&D Management.

Research focus

The strong focus on the innovation area is
confirmed when analyzing the content of the
publications in the dataset. While 92.6% are
located in the area of innovation management,
only 7.4% focus on general management- and
strategy-related topics such as corporate
strategy, turnaround, and decision-making (e.g.,

Adebe 2012; Bennett 2005; Morris et al. 2014).

Table 3: Journal distribution of publications in core
dataset (own analysis)

Publications
Journal No. %
Research Policy 10 9.26
Strategic Management Journal 9 833
Technovation 8§ 741
Technology Analysis and Strategic 6 556
Management
R&D Management 6 5.56
Journal of Business Research 4 370
Industrial and Corporate Change 4 370
Journal of Product Innovation 4 370
Management
Academy of Management Journal 4 3.70
Industrial Marketing Management 3 278
Other® 50 46.30
Total 108

A similar pattern can be derived based on the
examined search focus of the publications: 84.3%
focus on the search for innovations such as new
product ideas (e.g., Katila and Ahuja 2002;
Laursen and Salter 2006), product or business
improvements (e.g., Garcia-Granero et al. 2014;
Guo 2009), and knowledge required in different
phases of the innovation process (e.g., Feng et al.
2014; Horvath and Enkel 2014).

Figure 17: Number of publications across years (own analysis)
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Closely related to this, two publications discuss
the search for market opportunities in order to
commercialize existing technologies (Gruber et
al. 2013; Keinz and Priigl 2010). In a much
broader view, other papers focus on the search
for general problem solutions (e.g., Afuah and
Tucci 2012; Morris et al. 2014) and knowledge for
decision support (e.g.,, Ammetller et al. 2014;
Pineda et al. 1998). Finally, four papers examine
the search for environmental discontinuities
related to opportunities and threats based on
shifts in the technological, market or regulatory
environment (e.g., Bessant 2008; Liu et al. 2013).
While the majority of papers in the external
the

innovations, the latter group can be regarded as

search field focuses on search for

most relevant for the research interest of this

paper.

discontinuities and trends in the environment,

By analyzing external search for
these publications follow a long-term forward-
looking search approach as related to the search
in the context of foresight. However, with only
3.7%

underrepresented in the analyzed literature.

this research focus is so far rather

With respect to methodology-related aspects,
the majority of publications employ empirical
methods to analyze external search-related
aspects. Here, statistical sampling represents the
predominant method (83.3%) while only 7.4% of
the publications use case studies. Analytical
methods are less used with 7.4% conceptual and
1.9% mathematical approaches. Thus, the focus
of the research field lies on quantitative, theory
testing methods. The sample size hereby varies
significantly from very small samples of below
100 (e.g., Britton 2004; Noseleit and De Faria
2013) to very large samples of more than 3.000
using data from national innovation surveys
(e.g., Kohler et al. 2012; Mol and Birkinshaw
2009). Evaluation of the industry distribution of
the empirical studies shows that more than half
of the papers (53.1%) focus on a single industry
with manufacturing as the highest ranked
industry (36.1%). In contrast, 38.4% of the

empirical studies include multiple industries in
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their

comparability of results.

sample allowing for cross-industry
The majority of
publications focus on the firm as the unit of
analysis (84.3%) enabling a holistic view on the
impact and determinants of organizational
search activities. Only a small portion of studies
focus on projects (4.6%) or individuals in an

organizational context (11.1%).
Dimensions of external search

According to RQ 3 a further research interest lies
in the analysis of dimensions of search strategies
that impact a firm’s external search. Focusing on
empirical research in the dataset, the content
analysis shows seven dimensions that can be
grouped into two major categories. Table 4
provides an overview of the dimensions and the
corresponding publication distribution. The
majority of publications focus on dimensions
related to the search scope of external search
strategies. Here, the breadth of external search is
which

constitutes the dimension that has received the

discussed by 51 papers, therefore
highest attention in the analyzed literature.
Laursen and Salter (2006) define external search
breadth as “the number of external sources or
search channels that firms rely upon in their
innovative activities” and later as a “range of
different sources or channels” (Laursen and
Salter 2014). The dimension thus focuses on the
extent to which different external sources are
used for a firm’s search activities, which is
associated with the diversity of external sources.
This dimension is typically operationalized as
the count of different types of external sources
based on a subjective assessment of survey
respondents (e.g., Laursen and Salter 2014), or
the count of patents that cite different types of
external sources (e.g., Argyres and Silverman
2004). Breadth of search enables access to a large
and diverse knowledge pool fostering the
detection of potentially new and distinctive
ideas or solutions (Dahlander et al. 2014;
Leiponen and Helfat 2010).
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Table 4: Overview of dimensions of external search strategies (own analysis)

No. of

Category Dimension Description publications
Search  Breadth of external Diversity of external sources, i.e. use of different types of 51
scope search sources

Depth of external Intensity of external search, i.e. time and resources allocated to 37

search external search

Direction of external ~ Orientation of external search activities towards exploration or 9

search exploitation of knowledge
Search  Technological distance Technological distance between knowledge of focal firm and 18
distance of external search external knowledge sources

Geographical distance ~Geographical distance between the focal firm and external 10

of external search knowledge sources

Temporal distance of ~ Recency of external knowledge searched by focal firm 2

external search

Relational distance of =~ Relationship between focal firm and external knowledge 3

external search sources

By accessing a broad range of different
knowledge sources, a firm may improve the
likelihood of discovering knowledge that will
match its knowledge requirements (Leiponen
and Helfat 2010). Moreover, searching broadly
will provide access to alternative perspectives
that can help to identify opportunities for
transferring knowledge from one domain to
another (Schilling et al. 2003). However, since
broad search might reveal knowledge that has a
small overlap to the existing internal knowledge
base of the searching firm, it can be difficult for
the firm to integrate and apply this knowledge
(Cohen and Levinthal 1990).

conducting a broad search over different types

Moreover,

of external sources requires significant effort and
time to learn how to retrieve knowledge from
the various sources (Laursen and Salter 2006).
Thus, firms may experience increased costs due
to the need to manage both the variety of
the the
associated sources (Leiponen and Helfat 2010).

knowledge and relationships to
As a means of balancing the diversity of external
sources and the associated costs, a few authors
propose to specialize search strategies with
respect to the firm’s knowledge needs by

utilizing market-, science- or supply-driven
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search strategies (e.g., Ritala et al. 2013; Sofka
and Grimpe 2010).

In contrast, the depth of external search is defined
as the degree, or intensity, to which external
knowledge sources are used (Chiang and Hung
2010; Katila and Ahuja 2002). This dimension is
studied in 37 publications of the dataset, where
it is typically operationalized by the amount of
time, effort, or resources allocated to external
search, or the frequency of using external
sources (e.g., Bennett 2005; Dahlander et al. 2014;
Guo 2009; Lee et al. 2011). Intensively utilizing
external knowledge sources requires firms to
build and maintain strong and frequent contacts
with these sources including defined patterns of
interaction (Laursen and Salter 2006). This
facilitates the transfer of in-depth knowledge
leading to potentially well-defined solutions or
ideas (Chiang and Hung 2010; Schilling and
2011).
relationships with external sources enables the

Green Moreover, building close
development of routines and reduces the
likelihood of tapping into false signals or
retrieving unsuitable knowledge input, making
the search more reliable and predictable (Katila
and Ahuja 2002; Levinthal and March 1981). On

the other hand, excessive depth in external
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search can also have negative effects. Literature
demonstrates the risk of organizational rigidity
when relying exclusively on a limited number of
intensively used knowledge sources (Leonard-
Barton 1995). Additionally, maintaining close
relationships with external sources requires
resources and attention by the searching firm.
the

attention of decision makers within firms is

According to attention-based theory,
limited and needs to be selectively focused on
certain aspects while ignoring others (Ocasio
1997; March and Olsen 1976). Thus, it may be
necessary for firms to limit close contacts to a
small number of external sources only (Chiang
and Hung 2010) as the level of search needs to be
matched with the firm’s capacity to process the
retrieved knowledge (Cohen and Levinthal

1990; Koput 1997).

A final dimension with respect to the scope of
search constitutes the direction of external search,
which is explicitly discussed in nine
publications. It is concerned with the question
whether external search is conducted with the
aim to exploit existing knowledge or to explore
This

operationalized by a subjective assessment of

new  knowledge. dimension  is
survey respondents on the extent of using
external sources for exploration-related and
exploitation-related purposes (e.g., Clausen et
al. 2013; Garcia-Granero et al. 2014). In the
the

between exploitative and explorative search is

external search literature, distinction
also discussed along with the dimensions of
search breadth and depth, where breadth is
associated with an explorative direction and
depth with an exploitative direction (e.g., Katila
and Ahuja 2002). However, with respect to the
research interest of identifying relevant
dimensions of external search strategies from the
literature, the direction of search is discussed as
a separate aspect in the following. External
search directed towards exploitation involves
the use of knowledge that is close to the firm’s
knowledge base to enhance existing capabilities

(Clausen et al. 2013; Garcia-Granero et al. 2014).
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It is associated with incremental learning where
a firm searches its neighborhood to extend the
current knowledge base (Rosenkopf and Nerkar
2001).

exploitation is targeted at the refinement and

According to evolutionary theory,
extension of existing competencies and is thus,
more proximate and predictable for firms
(Levinthal and March 1993; March 1991). On the
contrary, exploitative search poses the risk of
core rigidities, as the firm is not able to adapt to
advances in different fields than its current core
and Chakrabarti 1996).

External search directed towards exploration

capability (Bierly

involves the use of external knowledge that is
different from the firm’s current expertise to
identify radically new ideas or solution
knowledge (Clausen et al. 2013; Garcia-Granero
et al. 2014). It is driven by the desire to discover
something new and can provide the basis for a
further exploitation of discovered opportunities
(Levinthal and March 1993; Rothaermel and
Deeds 2004).

higher

However, explorative search

involves uncertainty, longer time
horizons, and more diffuse outcomes (March
1991). It high

experimentation and risk associated with the

includes costs related to
identification and integration of unfamiliar
knowledge (Bierly and Daly 2007; March 1991).
Since exploitation usually generates results that
are clearer and closer to current practices, firms
tend to focus predominantly on this type of
search (Levinthal and March 1993). However,
the literature highlights the importance of
the

directions in order to ensure long-term success

maintaining a balance between two
of organizations (Levinthal and March 1993;
March 1991).

Further, the concept of local and distant search,
which is closely related to the notion of
exploration and exploitation, is discussed in the
literature. While local search refers to the search
for familiar knowledge that is proximate to the
firms current knowledge base, distant search
focuses on unfamiliar and remote knowledge (Li
et al. 2008; Rosenkopf and Almeida 2003;
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Rosenkopf and Nerkar 2001). In this context,
further dimensions focus on the search distance in
external search strategies. Distance can be
defined based on the boundaries of the firm,
where local search is typically associated to
searching within firm boundaries and distant
search to searching outside firm boundaries or
boundary-spanning search
Nerkar 2001). With respect to the context of this

paper, external search already involves a form of

(Rosenkopf and

boundary-spanning search, namely the search
outside of the organizational boundaries of the
firm (Felin and Zenger 2014; Rosenkopf and
Nerkar 2001). In addition to this organizational
boundary-spanning search, a further dimension
is discussed in the literature related to the
technological distance of external search, which is

examined in a total of 18 publications. This

dimension focuses on the similarity of
technological domains of the searching firm and
external  sources. This dimension us

operationalized by matching the technological
fields of knowledge, patents or portfolios of the
focal firm and its external knowledge sources
(e.g., Cantwell and Zhang 2013; Jiang et al. 2010;
Vasudeva and Anand 2011). By conducting
technologically local search, the firm focuses on
similar technology resulting in knowledge that
is close to the firm’s existing knowledge base
(Rosenkopf and Almeida 2003; Wagner et al.
2014). Hence, this type of search is typically
associated with incremental innovation with the
threat of potentially constraining the direction of
a firm’s R&D activities (Martin and Mitchell
1998; Stuart and Podolny 1996). On the contrary,
technologically distant search involves search in
technological areas that are new to the firm to
expand the current knowledge base and to
detect emerging new developments (Jiang et al.
2010). Technological distance is closely related to
the dimension of search breadth as different
types of external sources tend to have different
technological skills and capabilities with a
varying degree of technological distance of
knowledge (Chen et al. 2011; Jiang et al. 2010).
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Other studies point to the relevance of the
geographical distance of external search, which is
analyzed in ten publications of the dataset. This
dimension is operationalized by matching the
geographical location of the focal firm and its
external knowledge sources (e.g., Capaldo and
2015;
Almeida 2003). Literature indicates that firms

tend to search in geographically proximate

Messini  Petruzzelli Rosenkopf and

areas, which is attributed to reduced costs and
increased frequency of contact based on
interfirm linkages between firms in a region
(Rosenkopf and Almeida 2003; Saxenian 1990).
Knowledge gained from geographically close
sources involves typically less integration effort
as a common regional context implies shared
values and knowledge evolvement mechanisms
(Phene et al. 2006). However, geographically
distant search grants access to a more diverse
environment with different actors, challenges
and demands (Wu and Wu 2014). Phene et al.
(2006) point to the fact that due to different
perspectives and  cognitions, actors in
geographically distant areas may utilize the
same knowledge piece in new ways. On the
contrary, these benefits are potentially
surpassed by the involved costs associated with
the effort
geographically distant knowledge (Capaldo and

Messini Petruzzelli 2015).

to understand and integrate

In addition to the above outlined, highly
discussed aspects, two publications in the
dataset point to the concept of temporal distance
of external search focusing on the age of the
externally sourced knowledge. Literature
operationalizes this dimension by quantifying
the number of years between patent publishing
and the in-licensing of the relevant knowledge
(Li-Ying et al. 2014) or as the difference between
publication year of citing and cited patents
(Cantwell and Zhang 2013). In order to solve
problems, firms tend to search for most recent
knowledge based on the assumption that
knowledge creation follows an evolutionary

process where the most recent knowledge is
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understood as the best representative compared
to alternatives (Li-Ying et al. 2014; Nerkar 2003).
By focusing on recent knowledge, firms are able
to maintain fit to the changing environment and
to better predict future technological advances
(Katila 2002). Additionally, since more recent
knowledge is usually closer to the firm’s current
knowledge base, organizational routines can be
utilized resulting in less errors as compared to a
trial-and-error search process (Nerkar 2003). In
contrast, older knowledge is usually considered
to be more reliable (March 1991) and increases
the likelihood of gaining unique insights
compared to the competition since it is difficult
to access and build upon and thus, provides a
rare resource (Barney 1991; Katila 2002). In this
way, firm’s may be able to gain benefits from
reusing old knowledge by evaluating previously
disregarded knowledge in new light (Nerkar
2003).

Finally, three publications study the dimension
of relational distance of external search, which
emphasizes the importance of relationships
when searching and transferring knowledge
from external sources. This dimension is based
on the notion that the relation between actors
involved in knowledge transfer affect how the
knowledge is perceived and processed (Menon
2003).
Dahlander (2015) discuss the notion of personal

and Blount Here, Piezunka and
distance indicating that external sources that
have interacted with a firm in the past are more
likely to receive attention from that firm in the
King and Lekse (2006)

distinguish between known external sources,

future. Similarly,
such as personal contacts to outside experts, and
unknown external sources, such as contacts via
the internet. In the context of external search
distance, known sources can be attributed to
relationally local search as relationships
typically evolve around common interests with
similar expertise (Rosenkopf and Almeida 2003).
In contrast, unknown sources can be associated
with relationally distant search, which involves

a higher probability of gaining new insights but
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also increased search costs and

Gegenhuber 2015). From a different view,

(Bauer

Jeppesen and Lakhani (2010) emphasize the
relations among knowledge sources and discuss
the

generating new and novel solutions in an

advantage of social marginality for
innovation contest. While the publications in
this

approaches, they all show the importance of

dimension involve rather heteroges

relational aspects when engaging in external

search activities.

5 Discussion

5.1

Co-citation and content analysis reveal the

Identification of research gap

structure and current research focus of literature
on external search behavior. The intellectual
structure of the field is shaped by two major
research streams, namely external search and
innovation as well as knowledge transfer and
integration. However, theoretical foundations of
organizational search and learning are
underrepresented. This indicates a weak link of
current literature on external search with
general organizational theory and especially
organizational learning and search. From a
structural perspective, cluster analysis indicates
that the intellectual field is characterized by a
certain degree of fragmentation involving
several diverse subfields with no superposition
or strong bridging papers between clusters. As
the

compromising the future of a research field as a

fragmentation may bear risk  of
unique discipline (Di Guardo and Harrigan
2012), future research in this area should aim to
establish  links the different

perspectives to enable a more holistic view on

between

the research field. From a content perspective,
current research on external search is strongly
focused on the innovation area, as indicated by
the cluster distribution, journal focus, and
research discipline of the analyzed papers.
Originating from the evolvement of open and

user innovation, the current research on external
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search for innovations provides valuable
insights with respect to determinants and the
impact of different search strategies. In this
context, literature focuses on external search
activities directed towards the identification of
new product ideas or problem solutions
throughout the innovation process (e.g., Laursen
and Salter 2006; Horvath and Enkel 2014).
Literature on external search for environmental
trends is so far
the

However, foresight literature emphasizes the

discontinuities and

underrepresented in research  area.
need to develop a forward-looking, proactive

search capability by utilizing external
knowledge sources in order to identify future
developments and direct a firm’s innovation
activities (Becker 2002; Rohrbeck et al. 2015).
Since foresight activities are characterized by a
long-term orientation and high uncertainty, the
search for discontinuities and trends may
require different search strategies as opposed to
the search for innovations. So far, it is poorly
understood how firms need to shape their search
activities in order to utilize external knowledge
sources for foresight. In the following we
therefore focus on discussing the general
findings from the review of the external search
field with respect to their relevance for external

search in the foresight context.

52 Implications on external search for
future discontinuities and trends

Based on the identified clusters in the research
field, a number of areas can be retrieved that are
deemed relevant for the context of foresight.
First, the value and suitability of different
external knowledge sources for enhancing a
firm’s existing knowledge base is emphasized
(see clusters 2, 3, 4, 6, and 9). While the majority
of publications in the clusters focus on
innovation-related search, general findings are
expected to be relevant for foresight-related
search activities. In the foresight literature, the
use of external knowledge has been considered
important for future

developments (Becker 2002; Hiltunen 2008).

identifying potential
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However, cluster analysis reveals that the
suitability of different types of external sources
might vary according to firm context or
knowledge requirements, indicating the need to
selectively adjust search strategies rather than to
apply a one-size-fits-all approach (see clusters 6
and 7). Consequently, it seems to be important
to consciously evaluate which external sources
should be

included when searching for

discontinuities and trends in the firm
environment. Related to this, analysis shows the
relevance of search distance, i.e. whether

external search is focused on the immediate
neighborhood of a firm or on areas that are more
distant (see clusters 1, 5, and 9). In the context of
the
importance to reduce the risk of blind spots by

corporate foresight, literature stresses
expanding the scope of investigation towards
the periphery (Day and Schoemaker 2004;
Slaugther 1997). Hence, paying attention to the
proximity of search areas can be considered
important when evaluating search strategies for

foresight.

Results further indicate the role of complexity
and uncertainty of the solution landscape for
conducting efficient search (see clusters 4 and 5).
It is shown that complex environments make it
difficult to find high-value solutions (Kauffman
1993; Levinthal 2001) and problems with high
uncertainty benefit from an increased number of
solvers (Boudreau et al. 2011). As the search for
future developments is characterized by a high
degree of uncertainty, it can be assumed that
efficient search strategies in this context differ
from those applied for areas that are more
clearly defined. Drawing from the findings of
the content analysis, a number of dimensions
need to be considered that might be of relevance
for shaping the external search strategy in the
context of foresight. We thus propose that in
order to successfully identify potential future
discontinuities and trends, firms need to
determine the optimal search strategy with
respect to the scope and distance of external

search.
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Scope of external search for discontinuities and trends

Former analysis shows that a broad external
search involving different types of knowledge
sources enables firms to access a diverse
knowledge pool. As different external sources
may provide distinct knowledge, the likelihood
increases to detect relevant new insights. The
dimension of external search breadth is thus
expected to be highly relevant for the context of
foresight as different perspectives enable a
broad search for potential discontinuities and
trends. Due to high uncertainty of future
developments, threats from outside the firm
domain become more likely requiring a broader
search scope with a variety of sources (Day and
Schoemaker 2004; Hiltunen 2008). This is based
on the assumption that knowledge about future
developments is broadly distributed over
different knowledge sources (Miles and Saritas
2012). With respect to the different types of
external sources, market-related sources such as
customers or competitors may provide insights
into future needs and long-term shifts of market
demands (Feng et al. 2014; Kohler et al. 2012).
Especially lead users can be expected to be a
valuable source for identifying early signals of
future trends (see cluster 3). Here, foresight
literature highlights the importance to look
beyond a firm'’s existing customer base in order
to uncover market-related signals outside the
firm’s core business (Harris and Zeisler 2002). As
foresight activities are usually characterized by
a long-term horizon, the role of scientific-related
knowledge sources such as universities and
research labs can be expected to be particularly
important (see cluster 9) since the long-term
orientation of academic research might provide
indications on potential emerging opportunities
(Sofka and Grimpe 2010).

While external search breadth is expected to
enable a broad view on discontinuities and
trends, it might be difficult for firms to
understand and assess their relevance. Findings
from current literature point to the importance

of external search depth as a way to transfer in-
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detailed

understanding of potential implications. A

depth knowledge for a more
future-oriented view requires to look in depth in
order to identify those signals that are relevant
to the firm (Godet and Roubelat 1996). Thus, the
dimension of external search depth is deemed
relevant in the context of foresight. However,
foresight literature points to a trade-off between
breadth and depth. As deep external search, e.g.
by means of face-to-face interactions in
discussion workshops, allows for in-depth
thinking and knowledge transfer, it constrains at
the same time the breadth of search (Cachia et al.
2007; Piirainen et al. 2012). As a means to enable
both broad search and utilizing in-depth
knowledge from selected types of external
sources, specialized search strategies are
discussed in the literature (see cluster 6). In
consequence, while depth of external search is
expected to be important for identifying and
understanding future developments, particular
attention needs to be given to identifying the

optimal degree of search depth.

Further, analyzed literature points to the
direction of external search as a dimension of
search strategies. Since the search in the early
phase of foresight is directed towards
discovering new knowledge relating to potential
future developments, it is associated with
exploratory search as opposed to exploitative
search, which is directed towards the use and
development of already existent knowledge
(Levinthal and March 1993; March 1991).
Accordingly, the primary interest of foresight
lies on the detection of novel discontinuities as
opposed to familiar ones, since the former
constitute new, emerging trends that bear
strategic surprises (Ansoff 1983; Liebl and
Schwarz 2010). In that way, corporate foresight
contributes to the process of exploratory
learning and adaption (McGrath 2001; Paliokaite
2012) and aims to explore a range of possible but
uncertain futures (Godet 1986). Thus, it can be
stated that the search for discontinuities and
direction of

trends is associated with the
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exploration rather than exploitation. However,
exploratory search is especially focused on the
initial phase of foresight. In order to derive value
from foresight activities, results from the initial
search need to be interpreted, translated and
utilized with respect to implications for the focal
firm (Horton 1999; Paliokaite 2012). The
subsequent steps within the foresight process
therefore also involve exploitative activities,
which the
maintaining balance between the two directions
(Levinthal and March 1993). Since the research

interest of this paper lies on the initial phase, the

emphasizes importance  of

dimension of external search direction is

assumed to be less relevant.

Distance of external search for discontinuities and

trends

Early signs of discontinuities and trends
typically originate outside a firm’s area of
expertise (Harris and Zeisler 2002). Thus, firm’s
need to search beyond their direct knowledge
domain to uncover relevant signals. The analysis
reveals that technological distance of external
search enables firms to expand their knowledge
base to detect new insights from distant
By

industries or peripheral groups that are not

knowledge areas. searching in other
directly related to the firm’s core business, a firm
reduces the risk of blind spots and increases the
likelihood to detect future developments (Day
and Schoemaker 2004; Paliokaite et al. 2014).
This

technologies or converging industries that offer

may be related to new emerging
opportunities for firms to reshape their value
chain when detected early (Prahalad 2004).
Search beyond the technological boundaries of
the firm usually requires paying attention to
signals that are deemed irrelevant in light of the
present knowledge base, but may be of
importance in the future (Haeckel 2004). Thus, it
can be assumed that technological distance of
knowledge sources is important for the search in

the context of foresight.

The dimension of geographical distance can also

be expected to be relevant. Similar to searching
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in technological distant areas, it might be
important to look beyond the geographical area
of the

developments. Foresight literature points to the

firm for indicators of future
need to search in distant markets and countries
to identify potential shifts that may constitute
opportunities or threats for the future business
of the firm. Here, discontinuities and trends may
evolve around economic developments, shifts in
power distribution or preferences (Harris and
2002). Prahalad (2004)

emphasizes the importance of looking beyond a

Zeisler Moreover,
firm’s geographical boundary to identify new
opportunities in distinct markets. He argues that
paying attention to fundamentally different
geographical markets enables firms to question
their current view on competition and value

creation to rethink the logic of their business.

The role of temporal distance for external search
in the context of foresight is assumed to be rather
limited. Since foresight aims to identify potential
future developments, search activities will be
typically focused on recent knowledge rather
than reexamining old, previously disregarded
knowledge. In fact, exclusively relying on old
knowledge instead of identifying new
knowledge related to future states has been
identified as a barrier for foresight activities
(Oner and G61 2007). It can therefore be inferred
that temporal distance is less relevant for

uncovering future discontinuities and trends.

Finally, findings point to the role of the
relational dimension of external search. Current
literature stresses the importance of personal
knowledge sources for conducting foresight
activities as compared to impersonal contacts
(Becker 2002; Hiltunen 2008). Emphasizing the
personal connection, studies have shown that
business managers traditionally rely on
personal, informal sources when searching for
environmental changes (Brush 1992; Johnson
and Kuehn 1987). Due to personal links, these
sources provide strong signals usually related to
already known areas (Julien et al. 2004).

However, valuable new knowledge that enables
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the detection of discontinuities and trends often
evolves from unknown knowledge sources. For
example, research centers and universities
constitute an external source with which firms
have usually little direct contacts (Hiltunen 2008;
Julien et al. 2004). Moreover, so-called weak tie
networks enable the identification of signals
from different directions by utilizing indirect,
temporary contacts in the network (Smedlund
2008). Recent open innovation literature also
discusses crowdsourcing-related approaches
that emphasize the role of a broad mass of
unknown, external actors as a means to gather
4). In

consequence, the degree of relational distance is

radical new insights (see cluster

deemed important in the context of foresight.

6 Conclusion

6.1  Summary of findings
By means of a co-citation and content analysis,
this paper systematically analyzes the

intellectual structure and current research focus
of the external search field to identify relevant
research streams and theoretical concepts
applicable for external search in the context of
corporate foresight. From a general perspective,
analysis reveals a certain fragmentation of the
research field and an underrepresentation of
the

organizational learning and search. Further, a

theoretical foundations in area of
strong focus of the research field on the search
for innovations is identified. While findings
within this stream are found to be applicable as
a basis for further investigating external search
for the context of foresight, it is shown that a
knowledge gap exists addressing different
external search strategies for identifying future
discontinuities and trends. It is proposed that in
order to successfully identify future
developments, firms need to define their search
strategy with respect to the scope and distance
of external search. Based on a content analysis, a
number of dimensions are retrieved that need to

be considered when shaping a firm’s external
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search strategy. With respect to the scope of
external search, particularly the breadth and
depth of search are deemed relevant for the
search for the context of foresight. Considering
the distance of external search, the dimensions
of technological, geographical and relational
distance are expected to be important when

searching for future discontinuities and trends.

6.2

This study contributes to research on external

Implications for future research

search as well as to the field of corporate
foresight. With respect to future research in the
area of external search, co-citation analysis
reveals the intellectual pillars and network
structure of the research field providing
important insights into central concepts and
authors, relationships and predominant
The identified

fragmentation of the field points to the need for

theoretical streams.
future research to establish links between the
concepts and subgroups in order to draw more
holistically from the various theoretical streams
in the research field. Moreover, fundamental
works on organizational learning and search
originating from organizational theory are so far
represented to a limited extent only. Linking
future research on external search even more
strongly with general organizational theory
might generate new perspectives and provide
the basis for broader applicability of findings. In
that way, contemporary research on open
innovation could even stronger benefit from
traditional theories of organizational learning

and search.

Regarding future research in the field of
corporate foresight, this study highlights the
potential of linking foresight research, and
particularly the search for future discontinuities
and trends, with general organizational search
behavior. Research in the field of foresight has
been criticized for its lack of theoretical

underpinnings and linkages to general
management research (Oner 2010; Rohrbeck et
al. 2015). By showing the relevance of external

search theory for identifying early signs of
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future developments, this study offers a broader
perspective for future research in the field of
foresight, which may benefit from a stronger
embedding in organizational theory. Further,
concrete dimensions of external search strategies
are revealed that are deemed relevant for the
search in the context of foresight. Following the
recommendation of Rohrbeck et al. (2015) to
empirically investigate foresight activities in the
light of forward-looking search, the findings of
this paper can be used as a starting point to
evaluate different search strategies and their
impact on identifying future developments in
the firm context. In order to assess potential
performance impacts, future research needs to
define appropriate measures for the value
contribution of foresight, which is deemed
difficult due to its long-term orientation (Barré
and Keenan 2008; Horton 1999). However, a few
approaches for measuring the contribution of
foresight exist (e.g., Amsteus 2011; Johnston
2012; Rohrbeck and Gemiinden 2011) that might
provide the basis for further investigating the
impact of external search strategies in the
context of foresight. With respect to the findings
of this paper, further analysis is required to shed
light on the optimal balance between breadth
and depth of external search to detect future
developments. Another relevant question that
be whether

‘oversearching’ might have negative effects on

needs to addressed  is
the identification of early signs of future
developments as newly gained knowledge
needs to be absorbed by the organization.
Finally, findings reveal benefits and costs of
distant search with respect to technological,
geographical and relational distance. Future
research needs to be conducted to investigate the
optimal degree of distance for exploration of
future discontinuities and trends. By evaluating
different external search strategies, future
research may provide guidance as to how
(scope) and where (distance) to externally search
in order to detect discontinuities and trends in

the firm environment.
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6.3

Findings of this paper provide some interesting

Practical implications

insights for practitioners. First, the discussion on
relevant dimensions of external search strategies
can provide initial guidance as to which aspects
need to be considered when searching for long-
term future developments in an uncertain
environment. By defining the scope and distance
of search, managers can shape the external
search strategy according to their specific
knowledge needs. It is indicated that a broader
and more distant search may provide
knowledge that is new to the firm and covers
various perspectives on potential future
opportunities and threats. However, further
research needs to be conducted in this area in
order to determine the impact of the scope and
distance of external search for identifying future

developments.

Second, analysis points to the importance of
matching external knowledge search with
internal capabilities in order to be able to fully
exploit retrieved knowledge (see e.g. clusters 1,
2, 10, and 11). While the focus of this paper lies
on the initial phase of foresight with respect to
exploring new knowledge on future
developments by external search, firms need to
ensure that the internal organization is able to
absorb this knowledge in a way that concrete
actions can be derived (Cohen and Levinthal
1990; Paliokaite 2012). This that

managers not only need to pay attention to the

implies

optimal search strategy, but also to build up
organizational capabilities and institutional
structures that enable the exploitation of
retrieved knowledge on future discontinuities

and trends.

6.4
While the findings of this paper provide

Limitations and outlook

important insights for research and practice,
they involve also some limitations. With respect
to the methodological approach, it needs to be
noted that analysis of the core dataset, selection
of thresholds, and interpretation of results may
involve due to a

subjective  bias single



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

researcher. Further, only those publications have
been included in the analysis that met the chosen
search phrase in the selected databases. It is
that

publications in the examined area exist, which

therefore conceivable other relevant
haven’t been included in the analysis. However,
the aforementioned limitations have been aimed
to be minimized by ensuring a systematic, rule-
guided and transparent research process as

outlined in the methodology section.

The

research streams and search dimensions for

conducted analysis reveals relevant
external search in the context of foresight. Yet,
results are based on theoretical analysis of
current research only and therefore need to be
cautiously applied. Hence, further empirical
investigation is required in order to detail and
validate the findings in light of data from
organizational practice. For this, the paper
provides valuable insights with respect to
relevant dimensions of external search strategies
for the search for future developments as a

starting point for future empirical research.

7 References
Acs, Z.]., Audretsch, D.B., Feldman, M.P., 1994.
R&D spillovers and recipient firm size. The

Review of Economics and Statistics, 76(2), pp. 336-
340.

Adebe, M.A., 2012. Executive attention patterns,

environmental dynamism and corporate

turnaround  performance. Leadership  and
Organization Development Journal, 33(7), pp. 684-

701.

Afuah, A, Tucci, C.L., 2012. Crowdsourcing as a

solution to distant search. Academy of

Management Review, 37(3), pp. 355-375.

AJG, 2015. Academic Journal Guide 2015.
Chartered Association of Business Schools.
Accessed May 11, 2016. Available from
http://charteredabs.org/academic-journal-
guide-2015/.

32

Alguezaui, S., Filieri, R., 2010. Investigating the
role of social capital in innovation: Sparse versus
dense network. Journal of Knowledge Management,
14(6), pp. 891-909.

Almeida, P., Kogut, B., 1999. Localization of
knowledge and the mobility of engineers in

regional networks. Management Science, 45(7),
pp. 905-917.

Almirall, E., Casadesus-Masanell, R., 2010. Open
versus closed innovation: A model of discovery
and divergence. Academy of Management Review,
35(1), pp. 27-47.

Ammetller, G., Rodriguez-Ardura, I, Lladds-
Masllorens, J., 2014. Entrepreneurial decisions:
Insights into the use of support services for new
business creation. South African Journal of

Business Management, 45(4), pp. 11-20.

Amsteus, M., 2011. Managers' foresight matters.
Foresight, 13(2), pp. 64-78.

Ansoff, H.I,, 1975. Managing strategic surprise
by California
Management Review, 18(2), pp. 21-34.

response to weak signals.

Ansoff, H.I, 1983. Corporate capability for
managing change. In: Lamb, R. (Ed.). Advances in
Strategic Management. Vol. 2, Greenwich: JAI
Press, pp. 1-30.

Argyres, N.S., Silverman, B.S., 2004. R&D,
organization structure, and the development of
corporate technological knowledge. Strategic
Management Journal, 25(8-9), pp. 929-958.

Arundel, A., Geuna, A., 2004. Proximity and the
use of public science by innovative European
Economics and New

firms. of Innovation

Technology, 13(6), pp. 559-580.

Azagra-Caro, J.M., Pardo, R.,, Rama, R., 2014.
Not searching, but finding: How innovation
shapes perceptions about universities and
research

public organisations. Journal of

Technology Transfer, 39(3), pp. 454-471.

Barney, J., 1991. Firm resources and sustained
competitive advantage. Journal of Management,
17(1), pp- 99-120.



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

Barré, R., Keenan, M., 2008. Revitising foresight
rationales: What lessons from the social sciences
and humanities? In: Cagnin, C., Keenan, M.,
Johnston, R., Scapolo, F., Barré, R. (Eds.). Future-
oriented technology analysis: Strategic intelligence
for an innovative economy. Berlin, Heidelberg:

Springer, pp. 41-52.

R.M,, T.,  2015.

Crowdsourcing: Global search and the twisted

Bauer, Gegenhuber,

roles of consumers and producers. Organization,
22(5), pp. 661-681.

Bayona, C., Garcia-Marco, T., Huerta, E., 2001.
Firms' motivations for cooperative R&D: An
empirical analysis of Spanish firms. Research
Policy, 30(8), pp. 1289-1307.

Becker, P., 2002. Corporate foresight in Europe: A

first overview. European =~ Commission
Community  Research =~ Working  Paper,
Luxembourg.

Belussi, F., Sammarra, A. Sedita, S.R., 2010.
Learning at the boundaries in an "Open Regional
Innovation System™ A focus on firms'
innovation strategies in the Emilia Romagna life
science industry. Research Policy, 39(6), pp. 710-

721.

R, 2005.

competitive myopia in the performing arts

Bennett, Factors encouraging
sector: An empirical investigation. The Service

Industries Journal, 25(3), pp. 391-401.

Bergendahl, M., Magnusson, M., 2015. Creating
ideas for innovation: Effects of organizational
distance on knowledge creation processes.
Creativity and Innovation Management, 24(1), pp.
87-101.

Bessant, J., 2008. Dealing with discontinuous
The
International Journal of Technology Management,
42(1-2), pp. 36-50.

innovation: European  experience.

Bierly, P.E., Chakrabarti, A. 1996. Generic
knowledge strategies in the U.S. pharmaceutical
industry.  Strategic =~ Management  Journal,

17(Special Issue), pp. 123-135.

33

Bierly, P.E., Daly, P.S., 2007. Alternative
knowledge strategies, competitive environment,
and organizational performance in small
manufacturing firms. Entrepreneurship Theory

and Practice, 31(4), pp. 493-516.

Bonesso, S., Comacchio, A., Pizzi, C., 2011.
Technology sourcing decisions in exploratory
projects. Technovation, 31(10-11), pp. 573-585.

Boudreau, K.J., Lacetera, N., Lakhani, K.R., 2011.

Incentives and problem uncertainty in
innovation contests: An empirical analysis.

Management Science, 57(5), pp. 843-863.

Boyack, KW., Klavans, R., 2010. Co-citation
analysis, bibliographic coupling, and direct
citation: Which citation approach represents the
research front most accurately? Journal of the
American Society for Information Science and
Technology, 61(12), pp. 2389-2404.

Britton, J.N.H.,

localization

2004. High

extra-regional

technology
and networks.
Entrepreneurship and Regional Development, 16(5),

pp. 369-390.

Brown, J.S., Duguid, P., 1991. Organizational
learning and communities-of-practice: Toward a
and

unified view of working, learning,

innovation. Organization Science, 2(1), pp. 40-57.

Brush, C.G., 1992. Marketplace information
scanning activities of new manufacturing

ventures. Journal of Small Business Management,
30(4), pp. 41-53.

Burt, R.S., 2004. Structural holes and good ideas.
American Journal of Sociology, 110(2), pp. 349-399.

Cachia, R, Compand, R., Da Costa, O., 2007.
Grasping the potential of online social networks
for foresight. Technological Forecasting and Social
Change, 74(8), pp. 1179-1203.

Caner, T., Tyler, B.B.,, 2015. The effects of
knowledge depth and scope on the relationship
between Ré&D alliances and new product
development. Journal of Product Innovation
Management, 32(5), pp. 808-824.



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

Cantwell, J.A., Zhang, F., 2013. Do foreign-
owned subsidiaries in China follow a distinctive
pattern of technological knowledge sourcing?
Management and Organization Review, 9(3), pp.
489-512.

Capaldo, A., Messini Petruzzelli, A., 2015.
Origins of knowledge and innovation in R&D
alliances: A contingency approach. Technology
Analysis and Strategic Management, 27(4), pp. 461-
483.

Carley, K.M., 2014. ORA: A toolkit for dynamic
network analysis and visualization. In: Alhajj,
R., Rokne, ]. (Eds.). Encyclopedia of social network
analysis and mining. New York, Heidelberg,

London: Springer.

Carter, E.E., 1971. The behavioral theory of the

firm and top-level corporate decisions.
Administrative Science Quarterly, 16(4), pp. 413-

429.

Cassiman, B., Veugelers, R., 2006. In search of
complementarity in innovation
R&D

acquisition. Management Science, 52(1), pp. 68-82.

strategy:

Internal and external knowledge

Chandler, D., Hwang, H., 2015. Learning from
learning theory: A model of organizational
adoption strategies at the microfoundations of
institutional theory. Journal of Management, 41(5),
pp. 1446-1476.

Che, Y.-K,, Gale, I, 2003. Optimal design of
research contests. The American Economic Review,
93(3), pp. 646-671.

Chen, C., Ibekwe-SanJuan, F., Hou, J., 2010. The
structure and dynamics of co-citation clusters: A
multiple-perspective co-citation analysis. Journal
of the American Society for Information Science and
Technology, 61(7), pp- 1386-1409.

Chen, J., Chen, Y., Vanhaverbeke, W., 2011. The
influence of scope, depth, and orientation of
external technology sources on the innovative
performance of Chinese firms. Technovation,
31(8), pp. 362-373.

34

Chen, W. 2008. Determinants of firms'
backward- and forward-looking R&D search

behavior. Organization Science, 19(4), pp. 609-622.

Chesbrough, H.-W., 2003. Open innovation — The
new imperative for creating and profiting from
technology. Boston: Harvard Business School

Press.

Chiang, Y.-H., Hung, K.-P., 2010. Exploring open
search strategies and perceived innovation
performance from the perspective of inter-
R&D

organizational = knowledge  flows.

Management, 40(3), pp. 292-299.

Cho, I, Park, H., Choi, J., 2011. The impact of
diversity of innovation channels on innovation
performance in service firms. Service Business,
5(3), pp- 277-294.

Clausen, T.H., Korneliussen, T., Madsen, E.L.,
2013. Modes of innovation, resources and their
influence on product innovation: Empirical
evidence from R&D active firms in Norway.
Technovation, 33(6-7), pp. 225-233.

Cohen, W.M,, Levinthal, D.A., 1989. Innovation
and learning: The two faces of R&D. The
Economic Journal, 99(397), pp. 569-596.

Cohen, W.M,, Levinthal, D.A., 1990. Absorptive
capacity: A new perspective on learning and
innovation. Administrative Science
35(1), pp. 128-152.

Quarterly,

Coleman, ].S., 1990. Foundations of social theory.

Cambridge: Harvard University Press.

Cook, T.D., Leviton, L.C., 1980. Reviewing the
literature: A comparison of traditional methods
with meta-analysis. Journal of Personality, 48(4),
pp- 449-472.

Covin, J.G., and Slevin, D.P., 1989. Strategic
management of small firms in hostile and benign

environments.
10(1), pp. 75-87.

Strategic Management Journal,

Crépon, B., Duguet, E., Mairessec, J., 1998.
Research, innovation, and productivity: An

econometric analysis at the firm level. Economics



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

of Innovation and New Technology, 7(2), pp. 115-
158.

Cruz-Gonzalez, J., Lépez-Saez, P., Navas-Lopez,
J.E., 2015a. Absorbing knowledge from supply-
The

moderating role of formal liaison devices on new

chain, industry and science: distinct
product development and novelty. Industrial

Marketing Management, 47, pp. 75-85.

Cruz-Gonzalez, J., Lépez-Saez, P., Navas-Lopez,
J..E. Delgado-Verde, M., 2015b. Open search
strategies and firm performance: The different
moderating role of technological environmental

dynamism. Technovation, 35, pp. 32-45.

Cruz-Gonzalez, J., Lopez-Saez, P., Navas-Lopez,
J.E., Delgado-Verde, M., 2014. Directions of
external knowledge search: Investigating their
different impact on firm performance in high-
technology industries. Journal of Knowledge
Management, 18(5), pp. 847-866.

Cuhls, K., 2003. From forecasting to foresight

processes — New participative foresight
activities in Germany. Journal of Forecasting, 22(2-

3), pp. 93-111.

Cyert, RM., March, J.G., 1963. A behavioral theory
of the firm. New Jersey: Prentice-Hall.

Daheim, C., Uerz, G., 2008. Corporate foresight
in Europe: From trend based logics to open
foresight. Technology Analysis and Strategic
Management, 20(3), pp. 321-336.

Dahlander, L., Gann, D.M., 2010. How open is
innovation? Research Policy, 39(6), pp. 699-709.

Dahlander, L., O'Mahony, S., Gann, D., 2014.
One foot in, one foot out: How does individuals'
search breadth affect
outcomes? Strategic Management Journal, 37(2),
pp- 280-302.

external innovation

Datta, A., Jessup, L.M., 2013. Looking beyond
the focal industry and existing technologies for
radical innovations. Technovation, 33(10-11), pp.
355-367.

Dawes, P.L., Lee, D.Y., Midgley, D., 2007.
Organizational learning in high-technology

35

purchase situations: The antecedents and
consequences of the participation of external IT
consultants. Industrial Marketing Management,

36(3), pp- 285-299.

Day, G.S., 1994. The capabilities of market-
driven organizations. Journal of Marketing, 58(4),
pp- 37-52.

Day, G.S., Schoemaker, P.J.H., 2004. Driving
through the fog: Managing at the edge. Long
Range Planning, 37(2), pp. 127-142.

De Araujo Burcharth, A.L.L., Lettl, C., Ulhoi, J.P.,
2015. Extending organizational antecedents of
absorptive capacity: Organizational
characteristics that encourage experimentation.
Technological Forecasting and Social Change, 90(A),

pp. 269-284.

De Luca, L.M., Atuahene-Gima, K., 2007. Market
knowledge dimensions and cross-functional
collaboration: Examining the different routes to
product innovation performance. Journal of
Marketing, 71(1), pp. 95-112.

De Nooy, W., Mrvar, A. Batagelj, V. 2005.
Exploratory social network analysis with Pajek.
Cambridge: Cambridge University Press.

Di Guardo, M.C., Harrigan, K.R., 2012. Mapping
research on strategic alliances and innovation: A
co-citation

analysis. Journal

Transfer, 37(6), pp. 789-811.

of Technology

Ebersberger, B., Herstad, S.J., 2011. Product
the
external interfaces. European Management Review,
8(3), pp- 117-135.

innovation and complementarities of

Egbetokun, A.A., 2015. The more the merrier?

Network portfolio size and innovation
performance in Nigerian firms. Technovation, 43-

44, pp. 17-28.

Ehls, D. Korreck, S. Jahn, R, Zeng, M,
Heuschneider, S., Herstatt, C., Koller, H., Spaeth,
S., 2016. Open foresight: Exploiting information
from external sources. Working Paper, Germany.



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

Eisenhardt, K.M., 1989. Building theories from
case study research. Academy of Management
Review, 14(4), pp. 532-550.

Erat, S., Krishnan, V., 2012. Managing delegated
search over design spaces. Management Science,
58(3), pp. 606-623.

Escribano, A., Fosfuri, A., Trib6, J.A., 2009.
The
moderating role of absorptive capacity. Research
Policy, 38(1), pp. 96-105.

Managing external knowledge flows:

Farrington, T., Henson, K., Crews, C., 2012.
Research foresights: The use of strategic
foresight methods for ideation and portfolio
management. Research Technology Management,

55(2), pp. 26-33.

Felin, T., Zenger, T.R., 2014. Closed or open
the
governance choice. Research Policy, 43(5), pp.
914-925.

innovation?  Problem  solving and

Feng, T. Sun, L., Sohal, A.S., Wang, D., 2014.
External involvement and firm performance: Is
time-to-market of new products a missing link?
International Journal of Production Research, 52(3),
pp- 727-742.

Ferreras-Méndez, J.L., Newell, S., Fernandez-
Mesa, A., Alegre, J., 2015. Depth and breadth of
external knowledge search and performance:
The mediating role of absorptive capacity.
Industrial Marketing Management, 47, pp. 86-97.

Fixson, S.K., Lee, W.H., 2012. Shifting grounds:
the

effectiveness of knowledge creation strategies —

How industry emergence changes
The case of the U.S. automotive airbag industry.
Technology Analysis and Strategic Management,

24(1), pp. 1-19.

Fleming, L., Sorenson, O., 2004. Science as a map
in technological search. Strategic Management
Journal, 25(8-9), pp. 909-928.

Fontana, R., Geuna, A., Matt, M., 2006. Factors
affecting university-industry R&D projects: The
importance of searching, screening and

signalling. Research Policy, 35(2), pp. 309-323.

36

Fosfuri, A., Trib6, J.A., 2008. Exploring the
antecedents of potential absorptive capacity and
its impact on innovation performance. Omega —
The International Journal of Management Science,
36(2), pp- 173-187.

Franke, N., Von Hippel, E., Schreier, M., 2006.

Finding  commercially  attractive  user
innovations: A test of lead-user theory. Journal of
Product Innovation Management, 23(4), pp. 301-

315.

Freel, M.S., 2005. Patterns of innovation and
skills in small firms. Technovation, 25(2), pp. 123-
134.

Freeman, L.C, 1978. Centrality in social
networks — Conceptual clarification. Social

Networks, 1, pp. 215-239.

Fritsch, M., Lukas, R., 2001. Who cooperates on
R&D? Research Policy, 30(2), pp. 297-312.

Gallego, J., Rubalcaba, L., Hipp, C., 2013a.
Organizational innovation in small European
firms: A multidimensional  approach.
International Small Business Journal, 31(5), pp.

563-579.

Gallego, J., Rubalcaba, L., Suarez, C., 2013b.
Knowledge for innovation in Europe: The role of
external knowledge on firms' cooperation
strategies. Journal of Business Research, 66(10), pp.

2034-2041.

C.D.,, Rodan, S. 1998. Resource
the Knowledge

structures and the potential for Schumpeterian

Galunic,
recombinations in firm:
innovation. Strategic Management Journal, 19(12),
pp- 1193-1201.

Garcia-Granero, A., Vega-Jurado, J., Alegre, ],
2014. Shaping the firm's external search strategy.
Innovation, 16(3), pp. 417-429.

Garfield, E., 1979. Is citation analysis a legitimate
evaluation tool? Scientometrics, 1(4), pp. 359-375.

Garriga, H., Von Krogh, G., Spaeth, S., 2013.
How constraints and knowledge impact open
innovation. Strategic Management Journal, 34(9),
pp. 1134-1144.



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

Gattringer, R., Strehl, F., 2014. Open foresight

process for identifying innovation

of The R&D
Management Conference, Stuttgart, Germany.

opportunities.  Proceedings

Gavetti, G., Levinthal, D., 2000. Looking forward

and looking backward: Cognitive and

experiential search. Administration  Science

Quarterly, 45(1), pp. 113-137.

Gmiir, M., 2003. Co-citation analysis and the
search for invisible colleges: A methodological

evaluation. Scientometrics, 57(1), pp. 27-57.

Godet, M., 1986. Introduction to La Prospective:
Seven key ideas and one scenario method.
Futures, 18(2), pp. 134-157.

Godet, M., Roubelat, F., 1996. Creating the
future: The use and misuse of scenarios. Long
Range Planning, 29(2), pp. 164-171.

Gold, S., Seuring, S., Beske, P., 2010. Sustainable

supply
organizational resources: A literature review.

chain management and inter-
Corporate Social Responsibility and Environmental,

17(4), pp. 230-245.

Granovetter, M.S., 1973. The strength of weak
ties. American Journal of Sociology, 78(6), pp. 1360-
1380.

Griliches, Z., 1995. R&D productivity: Economic
results and measurement issues. In: Stoneman,
P. (Ed.). Handbook of the economics of innovation
and technological change. Oxford, Cambridge:
Blackwell.

Gruber, M., MacMillan, 1.C., Thompson, ].D.,
2013. Escaping the prior knowledge corridor:
What shapes the number and variety of market
opportunities identified before market entry of
technology start-ups? Organization Science, 24(1),
pp. 280-300.

Guo, B., 2009. Moderating effects of task
characteristics on information source use: An
individual-level analysis of R&D professionals
in new product of
Information Science, 35(5), pp. 527-547.

development. Journal

37

B, Y., 2014. Environmental

turbulence, absorptive capacity and external

Guo, Wang,
knowledge search among Chinese SMEs. Chinese
Management Studies, 8(2), pp. 258-272.

Guo, B.,, Wang, Y., Xie, X.-Y., Shou, Y., 2015.
Search more deeply or search more broadly? An
empirical study of external knowledge search
strategy in manufacturing SMEs. Asian Journal of

Technology Innovation, 23(1), pp. 87-106.

Guthrie, J., Petty, R., Yongvanich, K., Ricceri, F.,
2004. Using content analysis as a research
method to inquire into intellectual capital
reporting. Journal of Intellectual Capital, 5(2), pp.
282-293.

Haeckel, S.H., 2004. Peripheral vision: Sensing
and acting on weak signals making meaning out
of apparent noise: The need for a new
managerial framework. Long Range Planning,
37(2), pp- 181-189.

M.T.,, 1999. The

problem: The role of weak ties in sharing

Hansen, search-transfer

knowledge across organization subunits.
Administration Science Quarterly, 44(1), pp. 82-

111.

Hargadon, A., Sutton, R.I., 1997. Technology

brokering and innovation in a product

development firm. Administrative  Science

Quarterly, 42(4), pp. 716-749.

Harris, S.D., Zeisler, S., 2002. Weak signals:
Detecting the next big thing. The Futurist, 36(6),
pp- 21-28.

M., 2015. Networked
case of EIT ICT Labs.
Technological Forecasting and Social Change, 101,
pp. 147-164.

Heger, T. Boman,

foresight - The

Henttonen, K., Ritala, P., 2013. Search far and
deep: Focus of open search strategy as driver of
firm's innovation performance. International

Journal of Innovation Management, 17(3), pp. 1-20.

Henttonen, K., Ritala, P., Jauhiainen, T., 2011.
Exploring open search strategies and their

perceived impact on innovation performance —



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

Empirical evidence. International Journal of

Innovation Management, 15(3), pp. 525-541.

Hiltunen, E., 2008. Good sources of weak signals:
A global study of where futurists look for weak
signals. Journal of Futures Studies, 12(4), pp. 21-44.

Hoisl, K., Stelzer, T., Biala, S., 2015. Forecasting
technological the ICT
industry. Research Policy, 44(2), pp. 522-532.

discontinuities in

Holmes, S., Smart, P., 2009. Exploring open

innovation  practice  in  firm-nonprofit
engagements: A corporate social responsibility
perspective. R&D Management, 39(4), pp. 394-

409.

Horton, A., 1999. A simple guide to successful
foresight. Foresight, 1(1), pp. 5-9.

Horvath, A., Enkel, E., 2014. When general
recommendations fail: How to search in single
innovation project settings. R&D Management,
44(4), pp- 409-426.

Howells, J., 2006. Intermediation and the role of
intermediaries in innovation. Research Policy,
35(5), pp. 715-728.

Hsieh, H.-F., Shannon, S.E., 2005. Three
approaches to qualitative content analysis.
Qualitative Health Research, 15(9), pp. 1277-1288.

Huang, S., Chen, ], Wang, Y., Ning, L,
Sutherland, D., Zhou, Z. Zhou, Y., 2015.
External heterogeneity and its impact on open
innovation performance. Technology Analysis and
Strategic Management, 27(2), pp. 182-197.

Huber, G.P., 1991. Organizational learning: The
contributing processes and the literatures.

Organization Science, 2(1), pp. 88-115.
Hung, K.P., Chou, C., 2013. The impact of open

firm  performance: The
of internal R&D and
environmental turbulence. Technovation, 33(10-
11), pp. 368-380.

innovation on

moderating effects

Jansen, J.J.P., Van den Bosch, F.A.]., Volberda,
H.W., 2005. Managing potential and realized

absorptive capacity: How do organizational

38

antecedents matter? Academy of Management
Journal, 48(6), pp- 999-1015.

Jauch, L.R., Osborn, R.N., Martin, T.N., 1980.

Structured content analysis of cases: A

complementary method for organizational
research. Academy of Management Review, 5(4),

pp- 517-525.

Jeppesen, L.B., Lakhani, K.R., 2010. Marginality
and problem-solving effectiveness in broadcast
search. Organization Science, 21(5), pp. 1016-1033.

Jiang, L., Tan, J., Thursby, M., 2010. Incumbent
firm invention in emerging fields: Evidence from
the
Management Journal, 32(1), pp. 55-75.

semiconductor  industry.  Strategic

Johnson, J.L., Kuehn, R., 1987. The small
business owner/manager's search for external
of Small
Management, 25(3), pp. 53-60.

information.  Journal Business

Johnston, R., 2012. Developing the capacity to
assess the impact of foresight. Foresight, 14(1),
pp- 56-68.

Julien, P.-A., Andriambeloson, E., Ramangalahy,
C., 2004.

technological innovations among SMEs in the

Networks, weak signals and
land-based transportation equipment sector.
Entrepreneurship and Regional Development, 16(4),

pp. 251-269.

Kang, K.H., Kang, J., 2009. How do firms source
external knowledge for innovation? Analyzing
effects of different

knowledge sourcing

methods. International Journal of Innovation

Management, 13(1), pp. 1-17.

Katila, R., 2002. New product search over time:
Past ideas their of
Management Journal, 45(5), pp. 995-1011.

in prime?  Academy

Katila, R., Ahuja, G., 2002. Something old,
something new: A longitudinal study of search
behavior and mnew product introduction.
Academy of Management Journal, 45(6), pp. 1183-

1194.



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

Kauffman, S.A., 1993. The origins of order: Self-
organization and selection in evolution. Oxford,
New York: Oxford University Press.

Keinz, P., Priigl, R, 2010. A user community-
based approach to leveraging technological
competences: An exploratory case study of a
technology start-up from MIT. Creativity and
Innovation Management, 19(3), pp. 269-289.

Kim, C,, Park, J.-H., 2013. Explorative search for
The
technological status in the global pharmaceutical
industry. R&D Management, 43(4), pp. 394-406.

a high-impact innovation: role of

King, W.R., Lekse, W.J., 2006. Deriving
managerial benefit from knowledge search: A
paradigm shift? Information and Management,

43(7), pp. 874-883.

Kohler, C., Sofka, W., Grimpe, C., 2012. Selective
search, sectoral patterns, and the impact on
product Research

Policy, 41(8), pp. 1344-1356.

innovation performance.

Kogut, B., Zander, U., 1992. Knowledge of the
the
replication of technology. Organization Science,
3(3), pp. 383-397.

firm, combinative capabilities, and

KW, 1997. A

search: Some

Koput, chaotic model of

innovative answers, many

questions. Organization Science, 8(5), pp. 528-543.

Krippendorf, K., 1980. Content analysis: An
introduction to its methodology. London, Beverly
Hills: Sage Publications.

Kuosa, T., 2012. The evolution of strategic foresight
— Navigating public policy making. Surrey, Gower.

Lane, P.J., Koka, B.R., Pathak, S., 2006. The
reification of absorptive capacity: A critical
review and rejuvenation of the construct.
Academy of Management Review, 31(4), pp. 833-
863.

Laursen, K., 2011. User-producer interaction as a
driver of innovation: Costs and advantages in an
open innovation model. Scienice and Public Policy,
38(9), pp. 713-723.

39

Laursen, K., 2012. Keep searching and you'll
find: What do we know about variety creation
through firms' search activities for innovation?
Industrial and Corporate Change, 21(5), pp. 1181-
1220.

Laursen, K., Salter, A., 2004. Searching high and
low: What types of firms use universities as a
source of innovation? Research Policy, 33(8), pp.
1201-1215.

Laursen, K., Salter, A., 2006. Open for
innovation: The role of openness in explaining
UK
Strategic Management

Journal, 27(2), pp. 131-150.

innovation performance among

manufacturing firms.

Laursen, K., Salter, A., 2014. The paradox of
openness: Appropriability, external search and
collaboration. Research Policy, 43(5), pp. 867-878.

M.L, S., 2010.

Technological exploration through licensing:

Laursen, K., Leone, Torrisi,

New insights from the licensee's point of view.
Industrial and Corporate Change, 19(3), pp. 871-
897.

\' L., 2015. An

explorative study on family firms and open

Lazzarotti, Pellegrini,
innovation breadth: Do non-family managers

make the difference? European Journal of

International Management, 9(2), pp. 179-200.

Lee, C., Lee, K. Pennings, J.,, 2001. Internal

capabilities, external networks, and
performance: A study on technology-based
ventures. Strategic Management Journal, 22(6-7),

pp. 615-640.

Lee, H.-H., Yang, T., Li, C.-R., 2011. How does
boundary-spanning search matter in China's
new technology venture? The role of external
relationship and internal competence. African
Journal of Business Management, 5(20), pp. 8256-
8269.

Lee, SM. Kim, T, Jang, S.H. 2015. Inter-
organizational knowledge transfer through
investment.

corporate venture capital

Management Decision, 53(7), pp. 1601-1618.



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

Leiponen, A., 2012. The benefits of R&D and
breadth in innovation strategies: A comparison
of Finnish service and manufacturing firms.
Industrial and Corporate Change, 21(5), pp. 1255-
1281.

Leiponen, A., Helfat, C.E., 2010. Innovation
objectives, knowledge sources, and the benefits
of breadth. Strategic Management Journal, 31(2),
pp- 224-236.

Leiponen, A. Helfat, C.E. 2011. Location,
decentralization, and knowledge sources for
innovation. Organization Science, 22(3), pp. 641-
658.

D. 1995.

knowledge: Building and sustaining the sources of

Leonard-Barton, Wellsprings — of
innovation. Boston: Harvard Business School

Press.

Levinthal, D.A., 1997. Adaptation on rugged

landscapes. Management Science, 43(7), pp. 934-
950.

Levinthal, D.A., March, J.G., 1981. A model of

adaptive organizational search. Journal of
Economic Behavior and Organization, 2(4), pp. 307-

333.

Levinthal, D.A., March, J.G., 1993. The myopia of
learning. Strategic Management Journal, 14, pp.
95-112.

Levitt, B., March, J.G., 1988. Organizational
learning. Annual Review of Sociology, 14, pp. 319-
340.

Li, Q., Maggitti, P.G., Smith, K.G., Tesluk, P.E.,
Katila, R., 2013. Top management attention to
innovation: The role of search selection and
intensity in new product introductions. Academy
of Management Journal, 56(3), pp. 893-916.

Li, Y., Vanhaverbeke, W., Schoenmakers, W.,
2008.

innovation:

Exploration and exploitation in
the
Creativity and Innovation Management, 17(2), pp.

107-126.

Reframing interpretation.

Li-Ying, J., Wang, Y. Salomo, S. 2014. An
inquiry on dimensions of external technology

40

search and their influence on technological
innovations: evidence from Chinese firms. R&D
Management, 44(1), pp. 53-74.

Lichtenthaler, U., Hoegl, M., Muethel, M., 2011.
Is your company ready for open innovation?
MIT Sloan Management Review, 53(1), pp. 45-48.

Liebeskind, J.P., 1996. Knowledge, strategy, and
the theory of the firm. Strategic Management
Journal, 17(S2), pp. 93-107.

Liebl, F., Schwarz, J.O., 2010. Normality of the
future: Trend diagnosis for strategic foresight.
Futures, 42(4), pp. 313-327.

Lilien, G.L., Morrison, P.D., Searls, K., Sonnack,
M., Von Hippel, E. 2002.

assessment of the lead user idea-generation

Performance

process  for

Management Science, 48(8), pp. 1042-1059.

new product development.

Liu, J., Chen, L., Kittilaksanawong, W., 2013.
External knowledge search strategies in China's
technology ventures: The role of managerial
and ties. and

interpretations Management

Organization Review, 9(3), pp. 437-463.

Lopez-Vega, H., Tell, F.,, Vanhaverbeke, W.,
2006. Where and how to search? Search paths in
open innovation. Research Policy, 45(1), pp. 125-
136.

Love, ].H., Roper, S., Vahter, P., 2014. Learning
from openness: The dynamics of breadth in
external  innovation  linkages.  Strategic

Management Journal, 35(11), pp. 1703-1716.

Lyles, M.A., 1990. A research agenda for
strategic management in the 1990s. Journal of
Management Studies, 27(4), pp. 363-375.

Mansfield, E., 1991. Academic research and
industrial innovation. Research Policy, 20(1), pp.
1-12.

March, J.G., 1991. Exploration and exploitation
in organizational learning. Organization Science,
2(1), 71-87.



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

March, J.G., Olsen, J.P., 1976. Ambiguity and

choice.  in  organizations.  Bergen,  Oslo:

Universitetsforlaget.

Martin, B.R., 1995. Foresight in science and
technology. Technology Analysis and Strategic
Management, 7(2), pp. 139-168.

Martin, B.R., Irvine, J., 1989. Research foresight:
Priority-setting in science. London, New York:

Printer Publishers.

Martin, X., Mitchell, W., 1998. The influence of
local search and performance heuristics on new
design introduction in a new product market.
Research Policy, 26(7-8), pp. 753-771.

Martinez, M.G., Lazzarotti, V., Manzini, R.,
Garcia, M.S., 2014. Open innovation strategies in
the food and drink industry: Determinants and
impact on innovation performance. International
Journal of Technology Management, 66(2-3), pp.
212-242.

Mayring, P., 2008. Qualitative Inhaltsanalyse:

Grundlagen und  Techniken. 10th edition,

Weinheim, Basel: Beltz Verlag.

McGrath, R.G., 2001. Exploratory learning,
innovative capacity, and managerial oversight.
Academy of Management Journal, 44(1), pp. 118-
131.

Menon, T., Blount, S., 2003. The messenger bias:
A relational model of knowledge valuation.
Research in Organizational Behavior, 25, pp. 137-
187.

Miemis, V., Smart, J., Brigis, A. 2012. Open
foresight. Journal of Futures Studies, 17(1), pp. 91-
98.

Miles, I, Saritas, O., 2012. The depth of the
horizon: searching, scanning and widening
horizons. Foresight, 14(6), pp. 530-545.

Milgrom, P., Roberts, J., 1990. The economics of
modern manufacturing: Technology, strategy,
and organization. The American Economic Review,
80(3), pp- 511-528.

41

Miller, D.J., Fern, M.]., Cardinal, L.B., 2007. The
use of knowledge for technological innovation
within diversified firms. Academy of Management
Journal, 50(2), pp. 308-326.

Mina, A., Bascavusoglu-Moreau, E., Hughes, A.,
2014. Open service innovation and the firm's
search for external knowledge. Research Policy,
43(5), pp. 853-866.

Mohnen, P., Hoareau, C., 2003. What type of
enterprise forges close links with universities
and government labs? Evidence from CIS 2.
Managerial and Decision Economics, 24(2-3), pp.
133-145.

Mohnen, P, Roller,

Complementarities  in

L.-H.,

innovation

2005.
policy.
European Economic Review, 49(6), pp. 1431-1450.
Mol, M.]., Birkinshaw, J., 2009. The sources of
management innovation: When firms introduce

new management practices. Journal of Business
Research, 62(12), pp. 1269-1280.

Morris, S., Hammond, R., Snell, S.,, 2014. A
microfoundations approach to transnational
capabilities: The role of knowledge search in an

ever-changing world. Journal of International
Business Studies, 45(4), pp. 405-427.

Mortara, L., Thomson, R., Moore, C., Armara, K.,
Kerr, C., Phaal, R., Probert, D., 2010. Developing
a technology intelligence strategy at Kodak
European research: Scan & Target. Research

Technology Management, 53(4), pp. 27-38.
Mowery, D.C., Oxley, J.E., Silverman, B.S., 1996.

Strategic alliances and interfirm knowledge

transfer. Strategic Management Journal, 17(1), pp.
77-91.

Murovec, N., Prodan, I, 2009. Absorptive
capacity, its determinants, and influence on
innovation output: Cross-cultural validation of
the structural model. Technovation, 29(12), pp.
859-872.

Nahapiet, J., Ghoshal, S., 1998. Social capital,

intellectual capital, and the organizational



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

advantage. Academy of Management Review, 23(2),
pp- 242-266.

NAICS, 2016. North  American  Industry
Classification System. NAICS Association, LLC.
Accessed May 11, 2016. Available from

https://www.naics.com/.

Natalicchio, A. Messeni A,
Garavelli, A.C., 2014. A literature review on

markets for ideas: Emerging characteristics and

Petruzzelli,

unanswered questions. Technovation, 34(2), pp.
65-76.

Nelson, R.R., 1991. Why do firms differ, and how
does it matter? Strategic Management Journal,
12(S2), pp. 61-74.

Nelson, R.R., Winter, S5.G., 1982. An evolutionary
of economic change. Boston: Harvard University

Press.

Nerkar, A. 2003. Old is gold? The value of
temporal exploration in the creation of new
knowledge. Management Science, 49(2), pp. 211-
229.

Nickerson, J.A., TR, 2004. A
knowledge-based theory of the firm — The

problem-solving

Zenger,

perspective.
Science, 15(6), pp. 617-632.

Organization

Nieto, M., Santamaria, L., 2005. The importance
of diverse collaborative networks for the novelty
of product innovation. Technovation, 27(6-7), pp.
367-377.

F,

Complementarities

De
of

2013.

and

Noseleit, Faria, P.,
R&D
alliances with different partner types. Journal of

Business Research, 66(10), pp. 2000-2006.

internal

Nosella, A., 2014. Search practices in the early
of the
ambidexterity: Testing a sample of high-tech

phase innovation process and

companies. Technology Analysis and Strategic
Management, 26(2), pp. 135-153.

Obstfeld, D., 2005. Social network, the tertius

lungens orientation, and involvement in

innovation. Administration Science Quarterly,
50(1), pp- 100-130.

42

Ocasio, W., 1997. Towards an attention-based
view of the firm. Strategic Management Journal,
18(S1), pp. 187-206.

Oner, M.A., 2010. On theory building in
foresight and futures studies: A discussion note.
Futures, 42(9), pp. 1019-1030.

Oner, M.A., Gol, S., 2007. Pitfalls in and success

factors of corporate foresight projects.
International Journal of Foresight and Innovation

Policy, 3(4), pp. 447-471.

Oerlemans, L.A.G., Knoben, J., Pretorius, M.W.,
2013. Alliance portfolio diversity, radical and
incremental innovation: The moderating role of
technology management. Technovation, 33(6-7),
pp- 234-246.

Otte, E., Rousseau, R., 2002. Social network
analysis: A powerful strategy, also for the
information sciences. Journal of Information
Science, 28(6), pp. 441-453.

Paananen, M., 2009. Exploring the relationships
between knowledge sources in the innovation
process: Evidence from Finnish innovators.
Technology Analysis and Strategic Management,

21(6), pp. 711-725.

Paananen, M., 2012. I'll find it where I can:
Exploring the role of resource and financial
constraints in search behaviour among
innovators. Industry and Innovation, 19(1), pp. 63-

84.

Paliokaite, A., 2012. The Relationship between
organisational foresight and product innovation
in small and medium sized enterprises. 8th
International Ph.D. School on National Systems of
Innovation and Economic Development, Rio de

Janeiro, Brasil.

Paliokaite, A., Pacesa, N., 2015. The relationship

between  organisational  foresight  and

organisational = ambidexterity.  Technological

Forecasting and Social Change, 101, pp. 165-181.

Paliokaite, A., Pacesa, N., Sarpong, D., 2014.

Conceptualizing  strategic  foresight: An



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

integrated framework. Strategic Change, 23(3-4),
pp- 161-169.

Park, N.K., Mezias, ].M., Lee, J., Han, J.-H., 2014.
Reverse knowledge diffusion: Competitive
dynamics and the knowledge seeking behavior
of Korean high-tech firms. Asia Pacific Journal of

Management, 31(2), pp. 355-375.

Persson, O., 1994. The intellectual base and
research fronts of JASIS 1986-1990. Journal of the
American Society for Information Science, 45(1), pp.
31-38.

M.A.,, 1993. The
competitive advantage: A resource-based view.
Strategic Management Journal, 14(3), 179-191.

Peteraf, cornerstones of

Phene, A., Fladmoe-Lindquist, K., Marsh, L.,
2006. Breakthrough innovations in the US
The
technological space and geographic origin.
Strategic Management Journal, 27(4), pp. 369-388.

biotechnology industry: effects  of

H., Dahlander, L., 2015. Distant

search, narrow attention: How crowding alters

Piezunka,

organizations’ filtering of suggestions in
crowdsourcing. Academy of Management Journal,

58(3), pp. 856-880.

Piirainen, K.A., Gonzalez, R.A., Bragge, J., 2012.
A systemic evaluation framework for futures
research. Futures, 44(5), pp. 464-474.

Pineda, R.C,, Lerner, L.D., Miller, M.C,, Phillips,
S.J., 1998. An investigation of factors affecting
the
business managers. Journal of Small Business
Management, 36(1), pp. 60-71.

information-search activities of small

Poetz, M.K,, Priigl, R., 2010. Crossing domain-
specific boundaries in search of innovation:
Exploring the potential of pyramiding. Journal of
Product Innovation Management, 27(6), pp. 897-
914.

Polanyi, M., 1966. The tacit dimension. New York:
Doubleday & Company Inc.

Popper, R., 2008. How are foresight methods
selected? Foresight, 10(6), pp. 62-89.

43

Prahalad, C.K., 2004. The blinders of dominant
logic. Long Range Planning, 37(2), pp. 171-179.

Pritchard, A,
Statistical bibliography or bibliometrics? Journal
of Documentation, 25(4), pp. 348-349.

1969. Documentation notes:

Raasch, C., Lee, V., Spaeth, S., Herstatt, C., 2013.
The rise and fall of interdisciplinary research:
The case of open source innovation. Research
Policy, 42(5), pp. 1138-1151.

Randhawa, K., Wilden, R., Hohberger, J., 2016. A
bibliometric review of open innovation: Setting
a research agenda. Journal of Product Innovation

Management, forthcoming.

Ren, S., Eisingerich, A.B., Tsai, H., 2015. Search
scope and innovation performance of emerging-
market firms. Journal of Business Research, 68(1),
pp- 102-108.

Ritala, P., Henttonen, K., Salojarvi, H., Sainio, L.-
M., Saarenketo, S. 2013. Gone fishing for
knowledge? The effect of strategic orientations
on the scope of open knowledge search. Baltic
Journal of Management, 8(3), pp. 328-348.

Ritala, P., Hurmelinna-Laukkanen, P., 2009.
What's in it for me? Creating and appropriating
innovation-related
Technovation, 29(12), pp. 819-828.

value in coopetition.

Rohrbeck, R., 2012. Exploring value creation
from corporate-foresight activities. Futures,

44(5), pp. 440-452.

Rohrbeck, R., Battistella, C., Huizingh, E., 2015.
Corporate foresight: An emerging field with a
rich tradition. Technological Forecasting and Social
Change, 101(12), pp. 1-9.

Rohrbeck, R., Gemiinden, H.G., 2008. Strategic
Foresight in multinational enterprises: Building
a best-practice framework from case studies.
Proceedings of the R&D Management Conference on
Emerging Methods in R&D Management, Ottawa,

Canada.

Rohrbeck, R., Gemiinden, H.G., 2009. Making
your R&D future proof: The roles of corporate

foresight in innovation management. Proceedings



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

of the
Management of Engineering and Technology,
Portland, OR, USA.

Portland  International ~Conference on

Rohrbeck, R., Gemiinden, H.G., 2011. Corporate
foresight: Its three roles in enhancing the
innovation capacity of a firm. Technological
Forecasting and Social Change, 78(2), pp. 231-243.

Rohrbeck, R., Schwarz, J.O., 2013. The value
contribution of strategic foresight: Insights from
an empirical study of large European
companies. Technological Forecasting and Social

Change, 80(8), pp. 1593-1606.

Roper, S., Du, J., Love, ].H., 2008. Modelling the
innovation value chain. Research Policy, 37(6-7),
pp- 961-977.

Roper, S., Hewitt-Dundas, N., 2015. Knowledge

stocks, knowledge flows and innovation:
Evidence from matched patents and innovation

panel data. Research Policy, 44(7), pp. 1327-1340.

Rosenkopf, L., Almeida, P., 2003. Overcoming
local search through alliances and mobility.
Management Science, 49(6), pp. 751-766.

Rosenkopf, L., Nerkar, A., 2001. Beyond local
search: Boundary-spanning, exploration, and
impact in the optical disk industry. Strategic
Management Journal, 22(4), pp. 287-306.

Rothaermel, F.T., Deeds, D.L., 2004. Exploration
and exploitation alliances in biotechnology: A
system of new product development. Strategic
Management Journal, 25(3), pp. 201-221.

Ruff, F., 2006. Corporate foresight: Integrating
the future business environment into innovation
and strategy. International Journal of Technology
Management, 34(3-4), pp. 278-295.

Saebi, T., Foss, N.J., 2015. Business models for
open innovation: Matching heterogeneous open
innovation strategies with business model

dimensions. European Management Journal, 33(3),
pp. 201-213.

Salge, T.O., Farchi, T., Barrett, M.I,, Dopson, S.,
2013. When does search openness really matter?

A contingency study of health-care innovation

44

projects.  Journal of  Product  Innovation

Management, 30(4), pp. 659-676.

Salter, A., Ter Wal, A.L]., Criscuolo, P., Alexy,
O., 2015. Open for ideation: Individual-level
openness and idea generation in R&D. Journal of
Product Innovation Management, 32(4), pp. 488-
504.

Saxenian, A., 1990. Regional networks and the
resurgence  of Valley.  California
Management Review, 33(1), pp. 89-112.

Silicon

Schilling, M.A., Green, E., 2011. Recombinant
search and breakthrough idea generation: An
analysis of high impact papers in the social
sciences. Research Policy, 40(10), pp. 1321-1331.

Schilling,

Marangoni,

M.A., Vidal,
A,

something else: Variation, relatedness, and the

P, RE.,
2003. Learning by doing

Ployhart,

learning curve. Management Science, 49(1), pp.
39-56.

Seuring, S., Gold, S., 2012. Conducting content-
analysis based literature reviews in supply chain
management. Supply Chain Management: An
International Journal, 17(5), pp. 544-555.

Simon, H.A., 1969. The sciences of the artificial.
Cambridge: The MIT Press.

Sisodiya, S.R., Johnson, J.L., Grégoire, Y., 2013.

Inbound open innovation for enhanced

performance: Enablers and opportunities.
Industrial Marketing Management, 42(5), pp. 836-

849.

Slaughter, R.A., 1997. Developing and applying
strategic foresight. ABN Report, 5(10), pp. 13-27.

Small, H.G., 1973. Co-citation in the scientific
literature: A new measure of the relationship
between two documents. Journal of the American
Society for Information Science, 24(4), pp. 265-269.

Small, H.G., 1977. A co-citation model of a
scientific speciality: A longitudinal study of
collagen research. Social Studies of Science, 7(2),
pp- 139-166.



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

Small, H.G., 1978. Cited documents as concept
symbols. Social Studies of Science, 8(3), pp. 327-
340.

Small, H.G., 1980. Co-citation context analysis
and the structure of paradigms. Journal of
Documentation, 36(3), pp. 183-196.

Small, H.G., Greenlee, E., 1980. Citation context
analysis of a co-citation cluster: Recombinant-
DNA. Scientometrics, 2(4), pp. 277-301.

Small, H.G., Sweeney, E., 1985. Clustering the

science citation index using co-citations.

Scientometrics, 7(3-6), pp. 391-409.

Smedlund, A., 2008. The knowledge system of a
firm: Social capital for explicit, tacit and
potential

knowledge. Journal

Management, 12(1), pp. 63-77.

of Knowledge

Sofka, W., Grimpe, C., 2010. Specialized search
and innovation performance — Evidence across
Europe. R&D Management, 40(3), pp. 310-323.

Spithoven, A., Vanhaverbeke, W., Roijakkers,
N., 2013. Open innovation practices in SMEs and
large enterprises. Small Business Economics, 41(3),
pp- 537-562.

Srivastava, M.K., Gnyawali, D.R., Hatfield, D.E.,
2015. Behavioral implications of absorptive
capacity: The role of technological effort and
technological capability in leveraging alliance
network technological resources. Technological

Forecasting and Social Change, 92, pp. 346-358.

Stam, W., Elfring, T. 2008. Entrepreneurial
orientation and new venture performance: The
moderating role of intra- and extraindustry
social capital. Academy of Management Journal,
51(1), pp. 97-111.

Stockstrom, C.S., Goduscheit, R.C., Liithje, C.,
Jorgensen, J.H., 2016. Identifying valuable users
as informants for innovation processes:
Comparing the search efficiency of pyramiding

and screening. Research Policy, 45(2), pp. 507-516.

Stuart, T.E., Podolny, J.M., 1996. Local search
and the evolution of technological capabilities.

Strategic Management Journal, 17(S1), pp. 21-38.

45

Taylor, C.R., 1995. Digging for golden carrots:
An analysis of research tournaments. American
Economic Review, 85(4), pp. 872-890.

Terwiesch, C., Xu, Y., 2008. Innovation contests,

open innovation, and multiagent problem
solving. Management Science, 54(9), pp. 1529-

1543.

Thom, N. 2010. the wvalue
contribution of corporate foresight. Proceedings
of the Third ISPIM Innovation Symposium, Quebec

City, Canada.

Measuring

Todorova, G., Durisin, B.,, 2007. Absorptive

capacity: Valuing a reconceptualization.
Academy of Management Review, 32(3), pp. 774-

786.

Todtling, F., Lehner, P., Kaufmann, A., 2009. Do
different types of innovation rely on specific
kinds of knowledge interactions? Technovation,
29(1), pp. 59-71.

Tsai, K.H., Wang, J.C., 2009. External technology
sourcing and innovation performance in LMT
sectors: An analysis based on the Taiwanese
Technological Innovation Survey. Research
Policy, 38(3), pp. 518-526.

Vahter, P., Love, ].H., Roper, S., 2014. Openness
and innovation performance: Are small firms
different? Industry and Innovation, 21(7-8), pp.
553-573.

Van den Bosch, F.A.]., Volberda, H-W., De Boer,
M.,
capacity

1999. Coevolution of firm absorptive

and knowledge  environment:

Organizational forms and  combinative
capabilities. Organization Science, 10(5), pp. 551-

568.

Vasudeva, G., Anand, J., 2011. Unpacking
absorptive capacity: A study of knowledge
utilization from alliance portfolios. Academy of
Management Journal, 54(3), pp. 611-623.

A,
Fernandez-de-Lucio, I, 2008. Analyzing the

Vega-Jurado, J., Gutiérrez-Gracia,

determinants of firm's absorptive capacity:



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

Beyond R&D. R&D Management, 38(4), pp. 392-
405.

Verbeek, A. Debackere, K, M,

Zimmermann, E., 2002. Measuring progress and

Luwel,

evolution in science and technology — I: The

multiple uses of bibliometric indicators.
International Journal of Management Reviews, 4(2),

pp. 179-211.

Verona, G., Prandelli, E., Sawhney, M., 2006.
Innovation and virtual environments: Towards
virtual knowledge brokers. Organization Studies,
27(6), pp. 765-788.

Veugelers, R., 1997. Internal R&D expenditures
and external technology sourcing. Research
Policy, 26(3), pp. 303-315.

Von der Gracht, H.A., Vennemann, C.R,,
Darkow, I.-L., 2010. Corporate foresight and
innovation management: A portfolio-approach
in evaluating organizational
Futures, 42(4), pp. 380-393.

development.

Von Hippel, E., 1986. Lead users: A source of
novel product concepts. Management Science,
32(7), pp- 791-806.

Von Hippel, E., 1988. The sources of innovation.
New York: Oxford University Press.

Von Hippel, E., Franke, N., Priigl, R., 2009.
Pyramiding: Efficient search for rare subjects.
Research Policy, 38(9), pp. 1397-1406.

Von Hippel, E., Thomke, S., Sonnack, M., 1999.
Creating breakthroughs at 3M. Harvard Business
Review, 77(5), pp. 47-57.

Voros, J., 2003. A generic foresight process
framework. Foresight, 5(3), pp. 10-21.

S, Iatrelli, M,
Caloghirou, Y., 2012. Effectiveness of technology

Voudouris, I, Lioukas,

investment: Impact of internal technological

capability, networking and investment's

strategic importance. Technovation, 32(6), pp.
400-414.

Wacker, J.G., 1998. A definition of theory:

Research guidelines for different theory-

46

building research methods in operations
management. Journal of Operations Management,

16(4), pp. 361-385.

S., Hoisl, K., Thoma, G., 2014.

Overcoming localization of knowledge — The

Wagner,

role of professional service firms. Strategic
Management Journal, 35(11), pp. 1671-1688.

Wang, C.-H., Hsu, L.-C. 2014. Building
exploration and exploitation in the high-tech
industry: The role of relationship learning.
Technological Forecasting and Social Change, 81, pp.

331-340.

Wang, F., Chen, ], Wang, Y., Ning, L,
Vanhaverbeke, W., 2014. The effect of R&D
novelty and openness decision on firms' catch-

up performance:
China. Technovation, 34(1), pp. 21-30.

Empirical evidence from

Wasserman, S., Faust, K., 1994. Social network
analysis: Methods and applications. Cambridge,
New York, Melbourne: Cambridge University

Press.

Webster, J., Watson, R.T., 2002. Analyzing the
past to prepare for the future: Writing a
literature review. MIS Quarterly, 26(2), pp. 13-23.

Wellman, B., Koku, E. Hunsinger, J., 2006.
Networked Scholarship. In: Weiss, J., Nolan, J.,
(Eds.). The

virtual  learning

Hunsinger, J.,, Trifonas, P.
handbook  of
environments, Berlin, Heidelberg: Springer, pp.
1429-1447.

international

Wernerfelt, B., 1984. A resource-based view of
the firm. Strategic Management Journal, 5(2), pp.
171-180.

West, J., Bogers, M., 2014. Leveraging external
sources of innovation: A review of research on
open innovation. Journal of Product Innovation
Management, 31(4), pp. 814-831.

Whitehead, A.N., 1967. Adventures of ideas. New
York, London: The Free Press.

Williamson, O.E., 1985. The economic institutions
of capitalism: Firms, markets, relational contracting.
New York: The Free Press.



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

Wu, J., 2013. The effects of external knowledge
search and CEO tenure on product innovation:
Evidence from Chinese firms. Industrial and
Corporate Change, 23(1), pp. 65-89.

Wu, J., Wu, Z., 2014. Local and international
knowledge search and product innovation: The
moderating role of technology boundary
spanning. International Business Review, 23(3), pp.

542-551.

Wu, Y.-C,, Lin, B.-W., Chen, C.-J., 2013. How do
internal openness and external openness affect
innovation capabilities and firm performance?

IEEE Transactions on Engineering Management,
60(4), pp. 704-716.

Yu, S.H. 2013. Social

capability, and firm innovation. Technological

capital, absorptive

Forecasting and Social Change, 80(7), pp. 1261-
1270.

Zahra, S.A., Bogner, W.C., 2000. Technology

strategy ~and software new  ventures'

47

performance. Journal of Business Venturing, 15(2),
pp- 135-173.

Zander, U., Kogut, B., 1995. Knowledge and the
the

organizational capabilities: An empirical test.

transfer and imitation of

speed of

Organization Science, 6(1), pp. 76-92.

Zang, J., Zhang, C.,, Yang, P., Li, Y., 2014. How
open search strategies align with firms' radical
and incremental innovation: Evidence from
China. Technology  Analysis
Management, 26(7), pp. 781-795.

and  Strategic

Zhang, Y., Li, H., 2010. Innovation search of new
ventures in a technology cluster: The role of ties
with
Management Journal, 31(1), pp. 88-109.

service intermediaries. Strategic

Zupic, L, Cater, T., 2014. Bibliometric methods in
management and organization. Organizational
Research Methods, 18(3), pp. 429-472.



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

8 Appendix

Table 5: Coding scheme

for content analysis of core dataset

Category

Coding

Reference

Research method

Research area

Level of analysis

Sample size

Industry

Search focus

Search dimension

Analytical-conceptual
Analytical-mathematical
Analytical-statistical
Empirical-experimental design
Empirical-statistical sampling
Empirical-case studies
Corporate decision making and problem solving
Corporate strategy

Corporate turnaround
Innovation management

Firm

Project

Individual

Arts

Education

Health Care
Information Technology
Manufacturing

Services

Multiple

Decision support
Environmental discontinuities
Innovation

Market opportunities
Problem solutions
Breadth

Depth

Direction

Technological distance
Geographical distance
Temporal distance
Relational distance

Research method according to
taxonomy developed by Wacker
(1998)

Research discipline adjusted from
classification approach of Lyles
(1990)

Level of research analysis as used
e.g. by Li et al. (2008)

Sample size of empirical analysis (if
appropriate)

Analyzed industry (if appropriate);
categories following NAICS (2016)
classification

Deductively derived from analyzed
core dataset

Deductively derived from analyzed
core dataset
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Table 6: Overview classification core publications — research method, research area, level of analysis, sample size and industry

Publication Research method Research area Level of analysis Sample size Industry
Adebe 2012 Empirical - statistical sampling Corporate turnaround Firm N=70 Manufacturing
Afuah and Tucci 2012 Analytical - conceptual Corporate decision making Firm - -

and problem solving
Alguezaui and Filieri 2010 Analytical - conceptual Innovation management Firm - -
Almirall and Casadesus-Masanell 2010 |Analytical - mathematical research Innovation management Firm - -
Ammetller et al. 2014 Empirical - statistical sampling Innovation management Individual N=126 Not specified
Argyres and Silverman 2004 Empirical - statistical sampling Innovation management Firm N = 31,232 patents Multiple
Azagra-Caro et al. 2014 Empirical - statistical sampling Innovation management Firm N =1.031 Manufacturing
Bauer and Gegenhuber 2015 Analytical - conceptual Corporate decision making Firm - -

and problem solving
Belussi et al. 2010 Empirical - statistical sampling Innovation management Firm N=78 Health Care
Bennett 2005 Empirical - statistical sampling Corporate strategy Firm N =141 Arts
Bergendahl and Magnusson 2015 Empirical - statistical sampling Innovation management Individual N =450 Manufacturing
Bessant 2008 Empirical - case studies Innovation management Firm N =25 Not specified
Bonesso et al. 2011 Empirical - statistical sampling Innovation management Project N =60 Manufacturing
Britton 2004 Empirical - statistical sampling Innovation management Firm N =61 Manufacturing
Caner and Tyler 2015 Empirical - statistical sampling Innovation management Firm N =143 Health Care
Cantwell and Zhang 2013 Empirical - statistical sampling Innovation management Firm N =554 patents Multiple
Capaldo and Messini Petruzzelli 2015 |Empirical - statistical sampling Innovation management Firm N=1515 Manufacturing
Chandler and Hwang 2015 Analytical - conceptual Innovation management Firm - -
Chen et al. 2011 Empirical - statistical sampling Innovation management Firm N =209 Multiple
Chiang and Hung 2010 Empirical - statistical sampling Innovation management Firm N =220 Manufacturing
Cho et al. 2011 Empirical - statistical sampling Innovation management Firm N =825 Services
Clausen et al. 2013 Empirical - statistical sampling Innovation management Firm N=1,199 Multiple
Cruz-Gonzélez et al. 2014 Empirical - statistical sampling Innovation management Firm N =248 Manufacturing
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Publication Research method Research area Level of analysis Sample size Industry
Cruz-Gonzélez et al. 2015a Empirical - statistical sampling Innovation management Firm N =248 Manufacturing
Cruz-Gonzélez et al. 2015b Empirical - statistical sampling Innovation management Firm N =248 Manufacturing
Dahlander et al. 2014 Empirical - statistical sampling Innovation management Individual N =615 Information
Technology
Datta and Jessup 2013 Empirical - statistical sampling Innovation management Firm N =192,070 patents Information
Technology
Dawes et al. 2007 Empirical - statistical sampling Corporate decision making Firm N =102 Multiple
and problem solving
De Araujo Burcharth et al. 2015 Empirical - statistical sampling Innovation management Firm N =169 Manufacturing
Ebersberger and Herstad 2011 Empirical - statistical sampling Innovation management Firm N =1,540 Multiple
Egbetokun 2015 Empirical - statistical sampling Innovation management Firm N =472 Manufacturing
Erat and Krishnan 2012 Analytical - mathematical research  Innovation management Firm - -
Felin and Zenger 2014 Analytical - mathematical research Innovation management Firm - -
Feng et al. 2014 Empirical - statistical sampling Innovation management Firm N=176 Manufacturing
Ferreras-Méndez et al. 2015 Empirical - statistical sampling Innovation management Firm N =102 Health Care
Fixson and Lee 2012 Empirical - statistical sampling Innovation management Firm N=17 Manufacturing
Fontana et al. 2006 Empirical - statistical sampling Innovation management Firm N =558 Multiple
Fosfuri and Trib6 2008 Empirical - statistical sampling Innovation management Firm N=2,464 Multiple
Gallego et al. 2013a Empirical - statistical sampling Innovation management Firm N=170 Multiple
Gallego et al. 2013b Empirical - statistical sampling Innovation management Firm N =260 Multiple
Garcia-Granero et al. 2014 Empirical - statistical sampling Innovation management Firm N =101 Manufacturing
Garriga et al. 2013 Empirical - statistical sampling Innovation management Firm N=2,141 Multiple
Gruber et al. 2013 Empirical - statistical sampling Innovation management Individual N =496 Multiple
Guo 2009 Empirical - statistical sampling Innovation management Individual N =282 Multiple
Guo and Wang 2014 Empirical - statistical sampling Innovation management Firm N =491 Manufacturing
Guo et al. 2015 Empirical - statistical sampling Innovation management Firm N =491 Manufacturing
Henttonen and Ritala 2013 Empirical - statistical sampling Innovation management Firm N =193 Multiple
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Publication Research method Research area Level of analysis Sample size Industry
Henttonen et al. 2011 Empirical - statistical sampling Innovation management Firm N =193 Multiple
Holmes and Smart 2009 Empirical - case studies Innovation management Firm N=8 Multiple
Horvath and Enkel 2014 Empirical - case studies Innovation management Project N=8 Manufacturing
Huang et al. 2015 Empirical - statistical sampling Innovation management Firm Not specified Multiple
Jeppesen and Lakhani 2010 Empirical - statistical sampling Innovation management Individual N =166 Multiple
Jiang et al. 2010 Empirical - statistical sampling Innovation management Firm N =68 Manufacturing
Katila and Ahuja 2002 Empirical - statistical sampling Innovation management Firm N=124 Manufacturing
Keinz and Priigl 2010 Empirical - case studies Innovation management Firm N=1 Manufacturing
Kim and Park 2013 Empirical - statistical sampling Innovation management Firm N =89 Health Care
King and Lekse 2006 Empirical - statistical sampling Corporate decision making Individual N=97 Not specified
and problem solving
Kohler et al. 2012 Empirical - statistical sampling Innovation management Firm N =4,933 Multiple
Laursen 2011 Empirical - statistical sampling Innovation management Firm N=3,418 Multiple
Laursen 2012 Analytical - conceptual Innovation management Firm = =
Laursen and Salter 2004 Empirical - statistical sampling Innovation management Firm N =2,655 Manufacturing
Laursen and Salter 2006 Empirical - statistical sampling Innovation management Firm N =2,707 Manufacturing
Laursen and Salter 2014 Empirical - statistical sampling Innovation management Firm N=2,931 Manufacturing
Laursen et al. 2010 Empirical - statistical sampling Innovation management Firm N=176 Multiple
Lazzarotti and Pellegrini 2015 Empirical - statistical sampling Innovation management Firm N =182 Manufacturing
Lee et al. 2011 Empirical - statistical sampling Innovation management Firm N=178 Multiple
Lee et al. 2015 Empirical - statistical sampling Innovation management Firm N=29 Information
Technology
Leiponen 2012 Empirical - statistical sampling Innovation management Firm N=121 Manufacturing
Liu et al. 2013 Empirical - statistical sampling Innovation management Firm N=141 Multiple
Li-Ying et al. 2014 Empirical - statistical sampling Innovation management Firm N=178 Multiple
Lopez-Vega et al. 2016 Empirical - case studies Innovation management Firm N=34 Multiple
Love et al. 2014 Empirical - statistical sampling Innovation management Firm N =1,064 Manufacturing
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Publication Research method Research area Level of analysis Sample size Industry
Martinez et al. 2014 Empirical - statistical sampling Innovation management Firm N =284 Manufacturing
Miller et al. 2007 Empirical - statistical sampling Innovation management Firm N =211,636 patents Multiple
Mina et al. 2014 Empirical - statistical sampling Innovation management Firm N=_819 Multiple
Mol and Birkinshaw 2009 Empirical - statistical sampling Innovation management Firm N = 3,668 Multiple
Morris et al. 2014 Empirical - statistical sampling Corporate decision making Project N=97 Services

and problem solving
Mortara et al. 2010 Empirical - case studies Innovation management Firm N=1 Manufacturing
Natalicchio et al. 2014 Analytical - conceptual Innovation management Firm - -
Noseleit and De Faria 2013 Empirical - statistical sampling Innovation management Firm N =60 Manufacturing
Nosella 2014 Empirical - statistical sampling Innovation management Firm N =288 Multiple
Paananen 2009 Empirical - statistical sampling Innovation management Firm N =804 Multiple
Paananen 2012 Empirical - statistical sampling Innovation management Firm N =804 Multiple
Park et al. 2014 Empirical - case studies Innovation management Individual N=1 Manufacturing
Piezunka and Dahlander 2015 Empirical - statistical sampling Innovation management Firm N =105,127 suggestions Multiple
Pineda et al. 1998 Empirical - statistical sampling Corporate decision making Individual N=131 Multiple

and problem solving
Poetz and Priigl 2010 Empirical - case studies Innovation management Individual N=1,147 Multiple
Ren et al. 2015 Empirical - statistical sampling Innovation management Firm N=176 Multiple
Ritala et al. 2013 Empirical - statistical sampling Innovation management Firm N=193 Multiple
Roper and Hewitt-Dundas 2015 Empirical - statistical sampling Innovation management Firm N =2,085 Manufacturing
Rosenkopf and Almeida 2003 Empirical - statistical sampling Innovation management Firm N =995 patents Manufacturing
Rosenkopf and Nerkar 2001 Empirical - statistical sampling Innovation management Firm N = 2,333 patents Manufacturing
Saebi and Foss 2015 Analytical - conceptual Innovation management Firm - -
Salge et al. 2013 Empirical - statistical sampling Innovation management Project N =62 Health Care
Salter et al. 2015 Empirical - statistical sampling Innovation management Individual N =329 Not specified
Sofka and Grimpe 2010 Empirical - statistical sampling Innovation management Firm N =5,082 Multiple
Spithoven et al. 2013 Empirical - statistical sampling Innovation management Firm N =967 Multiple
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Publication Research method Research area Level of analysis Sample size Industry
Srivastava et al. 2015 Empirical - statistical sampling Innovation management Firm N=178 Manufacturing
Stockstrom et al. 2016 Empirical - statistical sampling Innovation management Individual N =942 Education
Vahter et al. 2014 Empirical - statistical sampling Innovation management Firm Not specified Manufacturing
Vasudeva and Anand 2011 Empirical - statistical sampling Innovation management Firm N=138 Manufacturing
Wagner et al. 2014 Empirical - statistical sampling Innovation management Firm N = 98,612 patents Services
Wang et al. 2014 Empirical - statistical sampling Innovation management Firm N =279 Multiple
Wu 2013 Empirical - statistical sampling Innovation management Firm N=1,262 Multiple
Wu and Wu 2014 Empirical - statistical sampling Innovation management Firm N =343 Manufacturing
Wu et al. 2013 Empirical - statistical sampling Innovation management Firm N =393 Multiple
Zang et al. 2014 Empirical - statistical sampling Innovation management Firm N =162 Multiple
Zhang and Li 2010 Empirical - statistical sampling Innovation management Firm N =202 Manufacturing
Table 7: Overview classification core publications — search focus and search dimensions

Search scope Search distance
Publication Search focus Breadth Depth Direction |Technological Geographical Temporal Relational
Adebe 2012 Environmental discontinuities X
Afuah and Tucci 2012 Problem solutions
Alguezaui and Filieri 2010 Innovation
Almirall and Casadesus-Masanell 2010 |Innovation
Ammetller et al. 2014 Decision support X
Argyres and Silverman 2004 Innovation X X
Azagra-Caro et al. 2014 Innovation X
Bauer and Gegenhuber 2015 Problem solutions
Belussi et al. 2010 Innovation X X
Bennett 2005 Environmental discontinuities X X
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Search scope

Search distance

Publication Search focus Breadth Depth Direction |Technological Geographical Temporal Relational
Bergendahl and Magnusson 2015 Innovation X

Bessant 2008 Environmental discontinuities

Bonesso et al. 2011 Innovation X

Britton 2004 Innovation X X
Caner and Tyler 2015 Innovation X

Cantwell and Zhang 2013 Innovation X X
Capaldo and Messini Petruzzelli 2015 |Innovation X
Chandler and Hwang 2015 Innovation

Chen et al. 2011 Innovation X X X

Chiang and Hung 2010 Innovation X X

Cho et al. 2011 Innovation X

Clausen et al. 2013 Innovation X

Cruz-Gonzalez et al. 2014 Innovation X

Cruz-Gonzélez et al. 2015a Innovation X

Cruz-Gonzélez et al. 2015b Innovation X X

Dahlander et al. 2014 Innovation X X

Datta and Jessup 2013 Innovation X

Dawes et al. 2007 Decision support X

De Araujo Burcharth et al. 2015 Innovation X

Ebersberger and Herstad 2011 Innovation X

Egbetokun 2015 Innovation X

Erat and Krishnan 2012 Problem solutions

Felin and Zenger 2014 Problem solutions

Feng et al. 2014 Innovation X

Ferreras-Méndez et al. 2015 Innovation X X

Fixson and Lee 2012 Innovation X
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Search distance
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Fontana et al. 2006 Innovation X

Fosfuri and Trib6 2008 Innovation X

Gallego et al. 2013a Innovation X

Gallego et al. 2013b Innovation X

Garcia-Granero et al. 2014 Innovation X

Garriga et al. 2013 Innovation X X

Gruber et al. 2013 Market opportunities X

Guo 2009 Innovation X

Guo and Wang 2014 Innovation X

Guo et al. 2015 Innovation X X

Henttonen and Ritala 2013 Innovation X

Henttonen et al. 2011 Innovation X

Holmes and Smart 2009 Innovation

Horvéth and Enkel 2014 Innovation X X X

Huang et al. 2015 Innovation X X X

Jeppesen and Lakhani 2010 Problem solutions X X
Jiang et al. 2010 Innovation X

Katila and Ahuja 2002 Innovation X X

Keinz and Priigl 2010 Market opportunities X

Kim and Park 2013 Innovation X X

King and Lekse 2006 Problem solutions X
Kohler et al. 2012 Innovation X

Laursen 2011 Innovation X X

Laursen 2012 Innovation

Laursen and Salter 2004 Innovation X

Laursen and Salter 2006 Innovation X X

55




Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

Search scope

Search distance
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Laursen and Salter 2014 Innovation X

Laursen et al. 2010 Innovation X X X

Lazzarotti and Pellegrini 2015 Innovation X

Lee et al. 2011 Innovation X X

Lee et al. 2015 Innovation X

Leiponen 2012 Innovation X

Liu et al. 2013 Environmental discontinuities X X

Li-Ying et al. 2014 Innovation X X X
Lopez-Vega et al. 2016 Problem solutions

Love et al. 2014 Innovation X

Martinez et al. 2014 Innovation X X

Miller et al. 2007 Innovation X

Mina et al. 2014 Innovation X

Mol and Birkinshaw 2009 Innovation X

Morris et al. 2014 Problem solutions X

Mortara et al. 2010 Innovation

Natalicchio et al. 2014 Innovation

Noseleit and De Faria 2013 Innovation X X

Nosella 2014 Innovation X

Paananen 2009 Innovation X

Paananen 2012 Innovation X

Park et al. 2014 Innovation

Piezunka and Dahlander 2015 Innovation X X
Pineda et al. 1998 Decision support X

Poetz and Priigl 2010 Innovation

Ren et al. 2015 Innovation X
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Ritala et al. 2013 Innovation X

Roper and Hewitt-Dundas 2015 Innovation X

Rosenkopf and Almeida 2003 Innovation X X
Rosenkopf and Nerkar 2001 Innovation X X

Saebi and Foss 2015 Innovation

Salge et al. 2013 Innovation X

Salter et al. 2015 Innovation X

Sofka and Grimpe 2010 Innovation X

Spithoven et al. 2013 Innovation X

Srivastava et al. 2015 Innovation X

Stockstrom et al. 2016 Innovation

Vahter et al. 2014 Innovation X

Vasudeva and Anand 2011 Innovation X X

Wagner et al. 2014 Innovation X X
Wang et al. 2014 Innovation X

Wu 2013 Innovation X

Wu and Wu 2014 Innovation X
Wu et al. 2013 Innovation X

Zang et al. 2014 Innovation X X

Zhang and Li 2010 Innovation X
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Table 8: Overview of clusters and publications (own analysis)

No. Cluster Publications

1 Organizational search and open innovation Chesbrough 2003
Cohen and Levinthal 1990
Dahlander and Gann 2010
Fleming and Sorenson 2004
Katila and Ahuja 2002
Kogut and Zander 1992
Laursen and Salter 2006
Leiponen and Helfat 2010
March 1991
Martin and Mitchell 1998
Nelson and Winter 1982
Rosenkopf and Nerkar 2001
Stuart and Podolny 1996
Von Hippel 1988

2 External knowledge and innovation Chen et al. 2011
De Luca and Atuahene-Gima 2007
Escribano et al. 2009
Hung and Chou 2013
Kohler et al. 2012
Leiponen and Helfat 2011
Lichtenthaler et al. 2011
Murovec and Prodan 2009
Nieto and Santamaria 2007
Oerlemans et al. 2013
Sisodiya et al. 2013
Todorova and Durisin 2007
Todtling et al. 2009
Tsai and Wang 2009
Voudouris et al. 2012
Wang and Hsu 2014
Yu 2013
Zahra and Bogner 2000

3 User innovation Franke et al. 2006
Lilien et al. 2002
Von Hippel et al. 1999
Von Hippel et al. 2009

4 Broadcast search Afuah and Tucci 2012
Boudreau et al. 2011
Howells 2006
Jeppesen and Lakhani 2010
Verona et al. 2006

5 Solution search and innovation contests Che and Gale 2003
Kauffman 1993
Levinthal 1997
Simon 1969

58



Working Paper No. 92

Sara Heuschneider, Cornelius Herstatt

No. Cluster

Publications

Taylor 1995
Terwiesch and Xu 2008

6 Knowledge sourcing strategies

Kang and Kang 2009

Galunic and Rodan 1998

Ritala and Hurmelinna-Laukkanen 2009
Sofka and Grimpe 2010

7 External orientation and entrepreneurship

Covin and Slevin 1989
Day 1994

Lee et al. 2001

Stam and Elfring 2008

8 Interfirm knowledge transfer

Almeida and Kogut 1999
Mowery et al. 1996
Saxenian 1990

Zander and Kogut 1995

9 Knowledge spillovers from academic research

Acs et al. 1994

Arundel and Geuna 2004
Mansfield 1991

Mohnen and Hoareau 2003

10 Complementarities in innovation

Bayona et al. 2001

Fritsch and Lukas 2001
Milgrom and Roberts 1990
Mohnen and Roller 2005
Veugelers 1997

11 Absorptive capacity

Fosfuri and Tribd 2008
Jansen et al. 2005

Lane et al. 2006

Van den Bosch et al. 1999
Vega-Jurado et al. 2008

12 Knowledge transfer and protection

Liebeskind 1996
Nelson 1991
Polanyi 1966
Williamson 1985

13 Social networks

Brown and Duguid 1991
Burt 2004

Coleman 1990

Granovetter 1973

Hansen 1999

Hargadon and Sutton 1997
Nahapiet and Ghoshal 1998
Obstfeld 2005

14 Innovation and productivity

Crépon et al. 1998
Freel 2005
Griliches 1995
Roper et al. 2008
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