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Abstract

orporate Foresight (CF) gains increasing research
interest as an efficient decision-making tool in the
face of growing market uncertainty. We carried out a
bibliometric analysis of the CF literature published between
2001 and 2021. The results of bibliometric analysis propose
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in which journals researchers should publish their papers
to obtain more citations, which to cite, which keywords to
use, and which references to explore. This allows managers,
researchers, and practitioners to gain in-depth knowledge
of CF literature.
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Strategies

Introduction

Technological innovation spurs economic growth
while amplifying market uncertainty and causing other
“big challenges”. Companies face challenges in compre-
hending the factors that lead to environmental change,
assessing their impact on businesses, choosing options
for response, and assessing the consequences of those
choices (Latzer, 2009; Vecchiato, Roveda, 2010). When
dealing with continuous turbulence of the external en-
vironment, the “traditional” concepts of strategic man-
agement, such as the resource-based view and capa-
bilities theory, do not work (Vecchiato, Roveda, 2010;
Rotjanakorn et al., 2020). Therefore, there is a need for
strategic fit — companies need processes to keep track
of the consistency and positioning of their strategy
with regard to weak signals and trends, as well as the
skills to create alternative scenarios for the future. Such
an approach will make it possible to adjust corporate
agendas for “future proofing” in a timely manner, thus
gaining long-term competitive advantages (Battistella,

De Toni, 2011).

The basis for the designing such strategies is offered by
the Corporate Foresight (CF) toolkit (Rohrbeck, Ge-
miinden, 2009; Vecchiato, 2015; Bereznoy, 2017). Their
success depends on the ability to think holistically,
create partnership networks for innovations, involve
a wide range of stakeholders in the Foresight process
(Ratclifte, 2006; Wiener, Boer, 2019), and have a com-
prehensive understanding of the CF knowledge base,
including research areas, cases.

The purpose of the paper is to understand current
trends in CF research by quantitatively, computation-
ally, and systematically reviewing the literature corpus.
Previous efforts to review this field of study have been
qualitative, such as (Daheim, Uerz, 2006; Rohrbeck et
al., 2015; Adegbile etal., 2017; Iden et al., 2017; Gordon
et al., 2020). Thus, there is a gap to be fulfilled where
quantitative and computational analyses are used to
identify future research patterns. This study aims to
provide the first bibliometric analysis exploring corpo-
rate foresight literature. Though, it must be noted that,
to our knowledge, there are already two publications
that performed bibliometric analyses: on technology
foresight (Gibson et al., 2018) and on regional foresight
(Amini et al., 2021). However, our research will have a
broader perspective. Based on this research problem
three research questions were formulated:

e How has corporate foresight research changed
over the last two decades?

e What is the intellectual structure of corporate fore-
sight?

e What are the current research trends in corporate
foresight literature?

Methodology
Research design and tools

To analyze and cohesively organize the knowledge
base of a particular domain, a systematic literature re-

view is often used. It implements a content analysis of
a limited number of reviewed studies (most often no
more than a hundred sources) (Donthu et al., 2021;
Han et al., 2020). It is manually intensive, qualitative
(i.e., it relies exclusively on expert judgement), and
hence the results are subjective, thereby prone to bias
(Zhai et al., 2021).

Another common approach, bibliometric network
analysis, combines qualitative and quantitative com-
putational methods, that is, it combines both quan-
titative analysis (evaluation and interpretation) and
qualitative analysis (interpretation only). With its
help, much larger arrays of scientific publications
(about several hundred or even thousands) are pro-
cessed, common research topics and directions of
future research are identified (Han et al., 2020). The
use of quantitative computational methods creates a
more objective picture of a certain research field and
makes it possible to identify links between its various
branches (Han et al., 2020, Zhai et al., 2021).

Bibliometrics are used to analyze research elements
such as citation, authors, and semantics using graphic
elements to present the data in the form of a network
map (nodes) (Gibson et al., 2018). It provides an in-
depth understanding of the state-of-art and trends of
the studied field. A comparison of the characteristics
of each of the two approaches justifies our choice in
favor of bibliometric analysis since it fully meets the
objectives of our study.

There are several types of networks represented in
Table 1. The metrics used to evaluate each network’s
node are presented in Table 2.

Each network can be divided into clusters. The divi-
sion of the network into groups of individual nodes is
called clustering, and those groups are called clusters.
There are two types of clustering approaches: a hard
clustering approach (non-overlapping clusters) and a
soft clustering approach (overlapping clusters) (Chen,
2016). Using non-overlapping clusters allows for dif-
ferentiating between the clusters’ natures, being more
efficient than using overlapping ones.

Cluster labeling is an algorithm-based approach
that employs index words or terms from the article

Table 1. Network Types Analyzed
within The Study

Network type Code
Co-authorship network node = author
Co-authors’ institutions network node = institution
Co-authors’ countries network node = country
Co-occuring phrases network node = term
Co-occuring author keywords network | node = keyword
Co-ocurring subject categories node = category
Document co-citation network node = reference
Author co-citation network node = cited author
Journal co-citation network node = cited journal

Source: authors.
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Table 2. Metrics Used to Evaluate Network Nodes

Metrics Description

Degree of This is the number of the relational ties of a node within a network (Donthu et al., 2021). For example, if the node is

Centrality an author, the degree of centrality is the number of authors with whom one author worked.

Betweenness According to Chen et al. (2010), each node in a network has its betweenness centrality metric. It varies from 0 to 1*.

Centrality It determines how close the node is to be in the center of a path that links other nodes in the network as it measures
the probability that a node is on the shortest path in the network (Chen, 2005). High betweenness centrality ratings
suggest potentially revolutionary scientific articles as well as gatekeepers, responsible articles, or authors for innova-
tion, in networks (Chen, 2006).

Burstness Concerning the burstness of an item (reference, author, keyword, journal...), the burst value evaluates whether a
garticular requency function exhibits statistically significant changes over a brief time interval within a larger time-
rame. Citation analysis can use burstness to determine whether and when the citation count of a certain reterence
has increased (Chen et al., 2010).

Sigma

The sigma value (Y), represents a measure of scientific innovation, novelty. It selects scientific publications that are

likely to contain innovative ideas based on two transformative discovery criteria, centrality, and burstiness - (cen-
trality +1)"r - (Chen et al., 2010). According to Gaggero et al. (2020), it measures the combined strength of
structural and temporal properties of a node, namely, its betweenness centrality and citation burst. Higher sigma
values often signify greater creativit%linnovativeness, and influence (Zhang et al., 2020). In the current research, we

set sigma>1.5 to represent the possi

Source: authors.

titles and abstracts of each cluster (Chen et al., 2010).
Clusters are automatically labeled by the selection
of phrases and index terms from the cited publica-
tions in each cluster (Chen et al., 2010). These terms
are ranked by three different algorithms: Log-Like-
lihood Ratio (LLR), Latent Semantic Indexing (LSI),
and Mutual Information (MI). LLR and MI tend to
represent a distinctive feature of a cluster (Chen et
al., 2010). The overall structure of networks and the
criteria for selecting nodes are determined using the
“Q modularity” and “silhouette” metrics (Gaggero et
al., 2020) (Tables 3 and 4).

There are several softwares or applications to map
knowledge domains, such as CiteSpace, VOSviewer,
BibExcel, etc. We decided to use CiteSpace, not only
because of the power analysis but also because it is
configured according to each researcher’s needs, and,
thus this makes it the best tool for working with bib-
liographic information, including Web of Science and
Scopus databases (Zhang et al., 2020; Zhai et al., 2021;
Amini et al., 2021). CiteSpace processes data into net-
work patterns and helps identify thriving topical ar-
eas and novel research patterns' by decomposing the

e originality, innovation, and influence of a topic.

network into clusters supported by temporal analyses.
It succors collaboration networks, author co-citation
networks, and document co-citation networks in-
vestigations. The networks developed in CiteSpace
consist of nodes that represent the types of entities
(e.g., authors, journals, and references) and links that
represent the relationship between the nodes (Zhai et
al., 2021).

Data Collection

Data was collected from the Web of Science Core
Collection, which is the premier resource on the Web
of Science and the world’s most trusted citation index
for scientific and scholarly research. This collection is
comprised of 21,000 peer-revied journals published
worldwide in over 250 disciplines.” Based on the
research framework and review studies, such as
(Daheim, Uerz, 2008; Rohrbeck et al., 2015; Gordon
et al., 2020), the following query was built and
searched on WoS: Query = (“Corporate foresight” OR
“Strategic foresight” OR “Organizational foresight™).
The period was set to 2000 to 2021. From this query,
the initial result was 435 publications. Since there

Table 3. Cluster Metrics for Detecting the Overall Structure of the Networks

Metrics

Description

Modularity Q | Regarding the modularity

score ranges between 0 and 1 (Chen et al. (2010).

of a network, it is the degree to which it can be split into inde-pendent blocks. The modularity
net-work with low modularity, closest to 0, cannot be reduced to

clusters with defined bounda-ries, whereas a network with high modularity may be well structured, meaning that it can
be divided into clear clusters. However, the closer to 1, the more a cluster will be isolated, dis-persing the network (Chen

etal., 2010).
Silhouette

The silhouette metric can be used to estimate the uncertainty in determining the nature of a cluster (Rousseeuw, 1987). The

silhouette value, which ranges from -1 to 1, shows the de-gree of uncertainty that must be considered when understanding
the nature of the cluster. A value of 1 denotes the complete isolation from other clusters, which represents an easier way

to label the clusters (Chen et al., 2010).

Source: authors.

! http://cluster.cis.drexel.edu/%7Ecchen/CiteSpace/, accessed 10.08.2021.

2 https://clarivate.libguides.com/webofscienceplatform/woscc, accessed 02.08.2021.
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Table 4. Node Selection Criteria

Metrics
G-Index

Description

The g-index is the (unique) greatest number (in which articles are ordered in decreasing order of the number of
citations they received) such that the top g articles got (collectively) at least %_thitations (Egghe, 2006). The number of
citations in an author's most important articles is factored into the g-index. The highest number that equals the average
number of citations of the most highly referenced g publications is the g-index. CiteSpace employs a modified g-index
with a scaling factor k to make it even more versatile. The k parameter can be any positive value, allowing the user to
tailor the total size of the resulting network to their requirements.*

This criterion selects the N articles that were most cited and utilizes data from them to build the network for each time

Top N
slice (Gaggero et al., 2020).
Top N%
time slice (Gaggero et al., 2020).

This criterion selects the N% articles that were most cited and utilizes data from them to build the network for each

* https://sites.google.com/site/CiteSpace101/6-configure-a-CiteSpace-run/6-4-node-selection, accessed 10.09.2021.

Source: authors.

are zero papers from 2000, the final timespan was
set, 2001-2021. This timeframe was selected because
it allows for a deep interpretation of the past two
decades of the research stream.

In order to improve the effectiveness of data process-
ing, analyzing, and interpreting, the data was pre-
liminarily filtered using the principal criteria that
all papers must have a title and abstract in English.
No language barrier was implemented. It was de-
cided that all publications, English, Russian, German,
French, Spanish, and Portuguese publications should
not be excluded from the analysis, because CiteSpace
has the computational power to analyze different lan-
guages. However, poetry and letters were filtered out
leaving only 433 results (346 articles, 65 proceeding
papers, 19 review articles, 13 editorial materials, eight
early access papers, and six book reviews).

Data Processing

A descriptive analysis of publication frequency over
time and a descriptive analysis of citation frequency
over time allowed for understanding how CF evolved
over the past few decades. We conducted a descriptive
analysis, based on WoS data of the top 10 journals
according to publications and citations, followed by
the top 10 authors per publications and citations, the

Figure 1. Query Publication Frequency
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Source: authors.

top 40 most used keywords (author keywords and
keywords plus’), and finally the top 10 most cited
publications to have an overview of the sample’s data.
These descriptive analyses allowed us to understand
how the CF domain is structured.

Networks of publications, authors, keywords, and
publications were visualized and evaluated using the
metrics: frequency, degree of centrality, betweenness,
burst value, and sigma value. To continue to under-
stand what the current trends on CF are, we did a
clustering analysis on the publications, using the la-
beling method LLR (Log-Likelihood Ratio). Consid-
ering that we wanted to focus our attention on the
current trends, we selected the clusters that had re-
cent activity, meaning the ones that had publications
in 2020 or 2021. After selecting the clusters, we then
focused our attention on the publications that had
burst periods covering 2021. It should be noted that
for the descriptives and bibliometrics no difference
was made between journals, conference proceedings,
or scientific books.

Results
Descriptive Analysis

This section presents some descriptive analyses: the
publication frequency and citation frequency of CF

Figure 2. Query Citation Frequency
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Source: authors.

? Keywords plus are words or phrases that frequently appear in the titles of an article’s references, but do not appear in the title of the article itself. Based
upon a special algorithm that is unique to Clarivate databases, KeyWords Plus enhances the power of cited reference searching by searching across
disciplines for all the articles that have cited references in common. https://support.clarivate.com/Scientificand AcademicResearch/s/article/KeyWords-

Plus-generation-creation-and-changes?language=en_US, accessed 02.08.2021
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Figure 3. Journal Co-citation Network

Source: authors.

literature, followed by a journal, authors, keywords,
and document analysis.

In relation to publication frequency, Figure 1 shows
that, since 2001, the number of publications, regard-
ing corporate foresight has gradually increased and
85.68% of the publications were published after 2010.
Furthermore, it is possible to see that, in 2001, there
was only one publication and, in 2015, the number of
publications reached a peak of 56.

Figure 2 presents the number of citations per year
(citation frequency) for all the 433 articles that com-
posed the data between 2001 and 2021. In total 5,670
citations occurred during the studied period. It is
possible to identify two citation peaks: one in 2010,
with 896 citations, and another in 2015, with 925 ci-
tations. Moreover, 71.26% of the citations occurred
after 2010. In contrast, it is possible to observe that

Table 5. Publications per Journal (2001-2021)

Number of = Shareof  Acc. % of

JournalName | pyplications = 433 (%) = 433
Technology Forecasting
and Social Change 7 ol el
Futures 50 11.55 29.56
Foresight 28 6.47 36.03
Technology Analysis &
Strategic Management = HEd Bl
European Journal of
Futures Research E S 2D
Journal of Futures
St 8 1.85 44.34
Global food Security 7 1.62 45.96
Foresight and STI
Governance / &2 73
Technology Innovation
Management Review / lliez SEHD
Futurist 6 1.39 50.58
TOTAL 433

Editorial note: * * In this and subsequent tables, the value of Acc. %
means the sum of the individual shares of the current and higher
ranking positions in the total sample.

Source: authors.

2022 | Vol. 16 No 3

the overall citation frequency has been decreasing
since 2015.

As to journal co-citation, the 433 papers were pub-
lished in 191 different journals and 154 of those
journals only published one paper. In contrast, the
10 journals with more publications accounted for
50.5% of the total publications, see Table 5.

Table 6 shows the top 10 journals based on their cita-
tion count. As we see, these 10 journals accumulated
5,670 total citations. The top 10 journals with more
citations accounted for 72.61% of the total.

The 433 studies used on the dataset were published by
1,043 distinct authors. In the following table, Table 7,
in the column Acc % of 433, we can see that 41.8%
(181 publications) of the 433 published papers were
produced by 32 authors.

In Table 8, it is possible to see the most cited authors
from a total of 38,350 co-citations. René Rohrbeck is
in first place with 674 citations from the 17 papers
that he participated in, followed by Senthold Asseng
with 441 citations, Gerrit Hoogenboom, and Joost
Wolf with 389 citations each, and so on. In total, the
top 10 most cited authors represent 10.65% of the to-
tal number of co-citations.

The following table, Table 9, describing Co-occurring
Author Keywords shows the top 20 most used key-
words (author keywords and keywords plus) from a
total of 1,813 distinct keywords. It is possible to see
that the 10 most used keywords account almost for
20% of the total keywords used in all papers from our
dataset and the top 20 most used keywords account
for 26.31% of the total keyword utilization.

Finally, regarding Document Co-citation, Table 10
presents the most cited papers from a total of 5,670 ci-

Table 6. Citations per Journal (2001-2021)

Citation Share of Acc. % of

Journal Name | “Coune 5670 (%) 5670
Technological
Forecastinlg 2216 39.08 39.08
and Social Change
Futures 766 13.51 52.59
Nature Climate
Change 296 5.22 57.81
Technolo%/
Analysis & Strategic 201 3.54 61.36
Management
Global Change
Biology 144 2.54 63.90
Foresight 123 2.17 66.07
Marketing Science 122 2.15 68.22
Global Food Security 89 1.57 69.79
Conservation Letters 82 1.45 71.23
Re&D Management 78 1.38 72.61
TOTAL 5670

Source: authors.
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Table 7. Publications per Author (2001-2021)

Rank Author Name Pﬁﬁ?&ﬁoﬂfs Share of 433 (%) Acc. % of 433
1 René Rohrbeck 17 3.93 3.93
2 | David Sarpong 12 2.77 6.70
3 Daniel Mason-dcroz 10 2.31 9.01
4 Dirk Meissner 10 2.31 11.32
5  Konstantin Vishnevskiy 9 2.08 13.39
6 Melanie Wiener 8 1.85 15.24
7 Riccardo Vecchiato 7 1.62 16.86
8 Senthold Asseng 6 1.39 18.24
9 Si}(a Gbegbelegbe, Jari Kaivo-Oja, Anna Kononiuk, Pierre Martre, 5 1.15 each 25.17

Richard D. Robertson, Heiko A.von der Gracht (6.93 total) :
Cinzia Battistella, Frank Ewert, Regina Gattringer, G11?I Hareau,
Gerritt Hoogenboom, Oleg Karasev, Kurt-Christian Kersebaum, 0.92 each

10 | Mairi Maclean, Matthew P. Re}lr(nolds, Sherman Robinson, Alex 4 (16.63 total) 41.80
Ruane, Jan Oliver Schwarz, Mikhail Semenov, William J. Sutherland, :
Victor Tiberius, Julia Rose West, Keith Wiebe, Joost Wolf

Source: authors.

. e L. tations in the 433 papers. The top 10 most cited publi-
Figure 4. Author Co-Citation Network cations account for 20.48% of the total citations.

Bibliometric Analysis

In this section, we will present the results of our biblio-
metric analysis for the document, author, journal, and
keyword co-citation network. In Figures 3-6 it is pos-
sible to see that items with more citations as they are
represented by a larger circle. The circle with a purple
ring represents the journals with a betweenness cen-
trality higher than 0.1, and the thicker the ring, the
higher the centrality (Chen, 2010). Additionally, the
Source: authors. circles with a red ring indicate a burst item (Chen,
2010). For example, the journal network (Figure 3)
contains 589 nodes and 3,432 links. In Table 11, is pos-
sible to see the top 20 cited journals with the strongest
Table 8. Citations per Author for citation burst from a total of 39 automatically gener-
the Top 10 Authors (2001-2021) ated bursts using CiteSpace.

Table 12 represents the top 10 journals by metric (fre-

Rank | Author Name I\Tul&ber 3%22? ((3/5) 0?%%-3‘?0 quency, burst, degree, centrality, and sigma). We can
Citations see that the journal of Technology Forecasting and So-
1 René Rohrbeck 674 1.76 1.76 cial Change was cited 237 times. Moreover, the Journal
2 Senthold Asseng = 441 L15 291 of Cleaner Production has the highest burst value, 5.68.
3 gg{)régnboom 389 101 392 ﬂle journal Administmtiye Science Quarterly. has the
0 e ot 389 Lol 193 biggest degree of .centrahty (102) and the h}gher be-
- : 2 tweenness centrality value (0.2). Global Environment

5 Bg;gﬂfarano 372 0.97 5.90 Change has the highest sigma, 1.32.
6  Frank Ewert 364 0.95 6.85 Figure 4 represents a visualization of the author’s co-
5 Kurt-Christian 364 0.95 7,80 citation network. This network contains 594 nodes
Kersebaum and 3,558 links. In Figure 4 it is possible to see the au-
§ Bllare i e des 875 thors with more citations as they are represented with
9 %E;ggiEYShi 364 0.95 9.70 a larger circle, the authors with higher betweenness
70 | Mikhail Semenov | 364 e i centrality, and the ones that are considered burst items.

Table 13 shows the top 20 cited authors with the stron-

Source: authors. gest citation bursts and time of burst.

54 | FORESIGHT AND STI GOVERNANCE | Vol. 16 No 3 | 2022



Chichorro E., Pereira L., Dias A., Lopes da Costa R., Gongalves R., pp. 49-66

Figure 5. Co-Occurring Author
Keywords Network

Source: authors.

Table 14 shows the top 10 authors from the author
co-citation network per metric. From Table 14 we
can see that René Rorhbeck was the most cited author,
146 times, Harry Igor Ansoff has the highest degree
of centrality, 79, and Michael Porter has the highest
betweenness centrality value, 0.15. Harry Igor Ansoft
has the highest burst value, 7.26, and he also had the
highest sigma value, 2.12.

Figure 5 represents a visualization of the co-occur-
ring author keywords network. This network con-
tains 312 nodes and 1,656 links. In Figure 5 it is
possible to see the most used keywords as they are
represented with a larger circle, the keywords with
higher betweenness, centrality and, although more
difficult, the ones that are considered burst items. Ta-
ble 15 shows the top five keywords with the strongest
citation burst and time of occurrence.

In Table 16 it is possible to see the top 10 keywords
by metric. The keyword “Future” was the most used
keyword, 88 times, “Management” had the highest
degree of centrality and betweenness centrality, 81
and 0.19, respectively, and “Perception” had the high-
est burst value, 2.95, and “Impact” held the highest
sigma value, 1.50.

Figure 6 represents a visualization of the document
co-citation network. This network contains 663
nodes and 2,315 links. In Figure 6 it is possible to see
the most cited references as they are represented with
a larger circle and the ones that are considered burst
items. Zero references had a betweenness centrality
higher than 0.1 and therefore in the network, no pur-
ple ring can be identified. Table 17 shows the top 20
references with the strongest citation burst.

Table 18 shows the top 10 references per metric. From
Table 18 we can see that the reference (Rohrbeck et al.,
2015) was the most cited, 47 times, (Heger, Boman,
2015) had the highest degree of centrality, 37, and
(Rohrbeck, Kum, 2018) had the greatest betweenness
centrality, 0.07. Furthermore, (Rohrbeck et al., 2015)
had the highest burst value, 13.82, and (Rohrbeck,
Kum, 2018) had the highest sigma value, 1.90.

2022 | Vol. 16 No 3

Table 9. Number of Used
Keywords (2001-2021)

Frequency

Share of | Acc. % of
Rank | Keywords [2001- 3861 (%) 3861
2021]
Strategic
1 Foresight 165 4.27 4.27
Corporate
2 Foresight 145 3.76 8.03
3 Innovation 95 2.46 10.49
4 Foresight 67 1.74 12.22
5 Future 67 1.74 13.96
6 Management | 49 1.27 15.23
7 Technology 49 1.27 16.50
8 Scenarios 40 1.04 17.53
9 Performance | 38 0.98 18.52
10 Futures 37 0.96 19.48
Decision
11 Making 34 0.88 20.36
12 Impact 33 0.85 21.21
13 Uncertainty 30 0.78 21.99
14 Knowledge 27 0.70 22.69
Dynamic
15 Capabilities 26 0.67 23.36
16 Strategy 25 0.65 24.01
Technology
17 Foresight 23 0.60 24.61
Climate
18 Change 22 0.57 25.17
19 Framework 22 0.57 25.74
20 Organizations | 22 0.57 26.31

Source: authors.

Table 10. Citations per Reference (2001-2021)

Number

icati Number of = Acc. of
Rank Publications of
citations 5670 5670

(Liu et al.,

1 J016) 198 3.49 3.49
(Rohrbeck,

2 Gemiinden, 155 273 6.23
2011)

3 (Durance, o4 218 041
Godet, 2010) . ’
(Naik et al.,

4 2005) 122 2.15 10.56
(Asseng et al.,

> 2019) 105 1.85 12.42
(Springmann

6 | etal,2017) 98 1.73 14.14
(Rohrbeck,

7 Schwarz, 2013) 91 1.60 15.75
(Rohrbeck et

8 al,2015) 90 1.59 17.34
(Vecchiato,

9 | Roveda, 2010) 90 1.59 18.92
(Habegger,

iy 2010) = 88 1.55 20.48

Source: authors.
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Table 11. Top 20 Cited Journals and Books with the Strongest Citation Bursts (2001-2021)

Cited Journals (Books)
Social Psychology Network*
Competing for the Future (Hamel, Prahalad, 1994)
American Journal of Sociology
The Art of the Long View (Schwartz, 1996)
Competitive Advantage (Porter, 2008)
Futures Research Methodology (Glenn, Gordon, 2009)
Peripheral Vision (Day, Schoemaker, 2006)
Handbook of Research Methodology (Mishra, Alok, 2017)
Strategic Change
PNAS
Nature Journal
Psychological Review
Global Environmental Change
Environment Research Letters
European Journal of Agronomy
Nature Climate Change
Global Change Biology
International Journal of Management Reviews
Journal of Cleaner Production
Journal of Applied Psychology
*https://www.socialpsychology.org/, accessed 12.02.2022.
Source: authors.

As to the document co-citation clustering analysis,
CiteSpace grouped the references into 82 clusters,
which resulted in a mean modularity Q of 0.8214
and a mean silhouette value of 0.9157. CiteSpace
only displays the largest connected component of the
network by default, as a result, clusters that are not
part of the biggest linked component will be invis-
ible.* Therefore, from the 82 clusters, CiteSpace only
displays nine clusters. In the following table, Table 19,
it is possible to see the nine clusters’ information and
in Figure 7, the timeline view of the clusters and the
respective interconnections between the references of
each cluster.

Figure 6. Document Co-Citation Network

Source: authors.

* https://CiteSpace.podia.com/faq, accessed 09.09.2021.

Strength Begin End 2001-2021
3.61 2004 2010 —
3.18 2004 2011 —
3.31 2006 2015 I
4.45 2008 2012 —_—
3.63 2010 2012 -
3.79 2012 2014 -
3.39 2012 2015 -
3.35 2013 2015 -
3.34 2015 2016 -
3.72 2016 2017 -
4.05 2016 2018 -
3.17 2016 2018 -
3.86 2016 2019 ]
4.42 2016 2019 [
3.59 2016 2019 ]
3.59 2016 2019 [ ]
3.31 2016 2019 [
3.78 2018 2021 -—
5.68 2019 2021 -
3.52 2019 2021 -

To answer our research problem, using all the refer-
ences with a burst value greater than zero, arranged
by cluster, we focused our attention on the references
that have a burst period covering 2021, as those that
might indicate the current trends and hot topics sur-
rounding corporate foresight (see Table 20) and, to
have a better understanding of the references’ charac-
teristics, we also obtained the results of centrality and
newness associated with the selected references.

As shown in Table 20, the references with a burst pe-
riod covering 2021 belong to one of two clusters: clus-
ter 0 (named “Open Foresight”) and cluster 2 (named
“Research Opportunities”). The name of the cluster is
given by the LLR (log-likelihood ratio) algorithm.

Discussion

The descriptive analyses concerning publication fre-
quency and citation frequency over the period 2001-
2021 sought to acknowledge the evolution of CF re-
search over the last two decades. Our results showed
that there is visual parallelism between the two evolu-
tionary lines (see Figures 1 and 2) from 2001 to 2017.
We noticed that more than 85% of the total publica-
tions and more than 70% of the citations occurred at-
ter 2010, both reaching a peak in 2015, which means
that interest in CF was higher after 2010. This might
be related to the fact that in 2010 the world was still
facing the effects of 2008 economic crisis and result-
ing periods of uncertainty. Furthermore, CF is a key
instrument for battling uncertainty that has emerged
as an important contributor in the face of accelerat-
ing change, high business environment unpredict-
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Table 12. Top 10 Journals per Bibliometrics

Table 13. Top 20 Cited Authors with
(2001-2021)

the Strongest Citation Bursts (2001-2021)

Rank Journal (Book) Value Cited Authors Strength | Begin End | 2001-2021
: Frequency : Harry Igor Ansoff | 7.26 2006 2012 —
1 Technological Forecasting & Social Change | 237 Peter Schwartz 427 2006 | 2012 —
2 Fulures 215 Liam Fah 391 2006 2015
3 Foresight 155 1am Fahey . —
4  Technology Analysis and Strategic 127 Alan Porter 4.30 2010|2012 -
Management Darrell Rigby 3.66 2012 2015 -
5 Strategic Management Journal 126 Tasfas Gl 3.55 2013 | 2015 —
O ozRitss el lonhig 116 Effie Amanatidou  5.21 2014 2016 -
7 Harvard Business Review 114 :
8 Academy quarfugement Review 111 ggléﬁtvon der 958 AN LS -
190 S;g@l?atw;? Sczeﬂce 38 Theodore Gordon  3.82 2014 2015 -
ministrative Science Quarterly 83 i e aad -0l 2018 -
Burst :
1 Journal of Cleaner Production 5.68 Konstantin )
2 The Art of the Long View 4.45 MiShneysiy > 2016|200 -
3 Environmental Research Letters 4.42 Frank Ruff 4.95 2017 | 2018 —
4 Nature 4.05 Patrick van der Duin | 4.59 2017 2021 —
5 Global Environmental Change 3.86 Angela Wilkinson | 3.62 2017 2021 —
6 Futures Research Methodology 3.79 Marisin Bl 3.94 2018 | 2021 —
7 | International Journal of Management 378 Siri Boe-Lillegraven | 3.87 2018 2021 —
8 PNAS 3.72 Jakob Hgjland 3.61 2018 2021 —
9 Competitive Advantage 3.63 Regina Gattringer 3.61 2018 | 2021 —-—
10 Social Psychology Network 3.61 Jon Iden 6.25 2019 | 2021 fa—
- e Tugrul Daim 3.70 2019 2021 =
1 Administrative Science Quarterly 102 R -
2 Academy of Management journal 101 : -
3 Long Range Planning 74
4 Academy of Management Review 74
5 Strategic Management Journal 65
6 California Management Review 65
7 ournal of Management 63 . . . .
9 Journal of Management Studies 58
10 Harvard Business Review 555
Centrality
1 Administrative Science Quarterly 0.20
2 Academy of Management journal 0.17
3 Harvard Business Review 0.11
4 Futures 0.09
5 Science 0.09
6 The Art of Conjecture (De Jouvenel, 2012) | 0.09
7 Journal of Future Studies 0.08
8 California Management Review 0.07
9 The Art of the Long View 0.07
10 | American Economic Review 0.07
Sigma
1 The Art of the Long View 1.33 Cluster 0 — Open Foresight
2 | Global Environment Change 1.32 Cluster 1 — Rich Tradition
3 Handbook of Research Methodology 1.28 Cluster 2 — Research Opportunities
4 PNAS 1.11 Cluster 3 — Accelerating Technological Change
5 Competing for the Future 1.07 ClustenSgiVayEinding
6 | Strategic Change 1.05 Cluster 7 — Proposal
7 Futures Research Methodology 1.04 Cluster 8 — Assessing Delphi Panel Composition
8  Journal of Cleaner Production 1.03 Cluster 12 — Portfolio Approach
9 Environmental Research Letters 1.03 Cluster 13 — Conservation Opportunity
10  International Journal of Management 1.03
Reviews

Source: authors.

Source: authors.
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Table 14. Top 10 Authors by Bibliometrics

Rank

N-RE-CREN RE- KT BTN SV SR J=IN-RI-REN RE- NIT RISNEOVRY SR J=IN-RE-REN UE- NEC, BT NUEOVRE SR =N-RE-CREN RE- T RN ROV SR J=N-RI--REN Ri- NET RIS OV R SR

—
oS

(2001-2021)

Author

Frequency
René Rohrbeck
Ricciardo Vecchiato
Cornelia Daheim
Kathleen Eisenhardt
Frank Ruff
Tobias Heger
Michel Godet
Peter Schwartz
Kees van der Heijden
Andy Hines

Burst
Harry Igor Ansoff
Jon Iden
Effie Amanatidou
Frank Ruff
Patrick van der Duin
Averil Horton
Alan Porter
Peter Schwartz
Heiko von der Gracht
Martin Rhisiart
Degree

Harry Igor Ansoff
George Burt
Cornelia Daheim
Kathleen Eisenhardt
René Rohrbeck
Thomas Chermack
Gary Hamel
Joseph Coates
Paul Schoemaker
Tobias Heger

Centrality
Michael Porter
Harry Igor Ansoff
George Day
Gary Hamel
Richard Daft
Sohail Inayatullah
David Teece
George Burt
Kathleen Eisenhardt
Michel Godet

Sigma

Harry Igor Ansoff
Effie Amanatidou
Michel Godet
Heiko von der Gracht
Rafael Ramirez
Frank Ruff
Liam Fahey
Alper Alsan
Alan Porter
Averil Horton

Source: authors.

Value

146
96
63
59
51
50
49
48
48
48

7.26
6.25
5.21
4.95
4.59
4.44
4.30
4.27
3.95
3.94

79
63
62
57
55
55
53
53
50
48

0.15
0.11
0.10
0.08
0.07
0.07
0.07
0.06
0.06
0.06

2.12
1.22
1.19
1.11
1.09
1.08
1.08
1.08
1.08
1.07

Table 15. Top 5 Keywords with the Strongest

Citation Bursts (2001-2021)

Keywords Strength = Begin | End = 2001-2021
Perception 2.95 2006 2012 —
Real Time 2.68 2013 2015 -
Industry 2.27 2017 2018 ]
Open Innovation | 2.57 2018 2019 =
Impact 2.32 2019 2019 n

Source: authors.

ability, and an unprecedented volume of information.
Furthermore, we saw that, after 2017, both evolution-
ary lines (publication frequency and citation frequen-
cy) diverged until 2021: the publication frequency
increased, suggesting that there was a rising interest
in CF in that period, and the citation frequency de-
clined, suggesting that the most cited articles are not
the most recent publications. Overall, the increased
number of publications and citations, over the past
few decades, suggests that CF is evolving from a new
knowledge frontier into a well-established one and
that this is in line with findings by (Amini et al., 2021).

The results of descriptive analyses on the journals,
authors, keywords, and documents showed that the
433 studies were published in 191 journals, which
demonstrates some diversity and interest, and
that, 50.5% of those studies were published only in
10 journals, which suggests that those 10 journals are
more interested in corporate foresight literature (see
Table 5). Moreover, the first two journals that pub-
lished more articles related to CF, the Technological
Forecasting and Social Change and Futures journals
are also the two journals that received more citations
probably because the names of the journals are as-
sociated with the relationship between CF and uncer-
tainty motivated by the social and economic develop-
ment due to the rapid technological changes and the
rapid diffusion of innovations (Latzer, 2009) and also
because CF is seen as a future-oriented strategy (Vec-
chiato, 2015). Furthermore, four of the top 10 most
cited journals are natural sciences journals: Nature
Climate Change, Global Change Biology, Conservation
Letters, and Global Food Security-Agriculture Policy
Economics and Environment (see Table 6). This might
suggest an increasing interest in foresight studies by
natural sciences practitioners. Additionally, finding
general management journals in these top 10 most
cited journals, such as Technology Analysis & Strategic
Management and Technology Innovation Management
Review and Marketing Science and Ré»D Management,
might also suggest an increasing interest from the
general strategic management school in CE

Looking into the authors’ descriptive analysis, we
can see that more than 41% of the 433 publications
(181 publications) were developed by 32 authors,
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Table 16. Top 10 Keywords

by Metric (2001-2021)

Keyword
Frequency
Future
Corporate Foresight
Innovation
Strategic Foresight
Technology
Management
Impact
Performance
Knowledge
Uncertainty
Burst
Perception
Real Time
Open Innovation
Impact
Industry
Future
Corporate Foresight
Innovation
Strategic Foresight
Technology
Degree
Management
Innovation
Corporate Foresight
Performance
Future
Impact
Decision Making
Knowledge
Strategic Foresight
Framework
Centrality
Management
Impact
Performance
Innovation
Corporate Foresight
Future
Decision Making
Strategic Foresight
Framework
Uncertainty
Sigma
Impact
Industry
Perception
Real Time
Management
Performance
Innovation
Corporate Foresight
Future
Decision Making

Source: authors.
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Value

81
72
71
68
65
62
62
58
54
53

0.19
0.19
0.15
0.13
0.13
0.13
0.10
0.10
0.10
0.10

1.50
1.14
1.11
1.02
1.00
1.00
1.00
1.00
1.00
1.00

Table 17. Top 20 References with
the Strongest Citation Bursts (2001-2021)

. 2001-

References Strength Begin | End 2021
(Vecchiato, Roveda, 7.36 2012 2015 -
2010)
(Roh)rbeck, Gemunden, | 10.57 2013 2016 -
2011
(Von der Grachtetal., | 6.12 2013 2015 -
2010)
(Bootz, 2010) 4.06 2013 | 2015 -
(Rohrbeck, 2012) 7.42 2014 | 2017 -
(He: )er, Rohrbeck, 6.79 2014 2017 -
201
(Vecchiato, 2012) 6.54 2014 | 2016 -
(Rohrbeck, 2011) 5.92 2014 | 2016 -
(Rohrbeck, Schwarz, 8.73 2015 2018 -
2013)
(Battistella, 2014) 4.30 2015 2018 -
(Vishnevskiy et al., 3.71 2016 2019
2015) —
(Ruff, 2015) 6.40 2017 2019 -
(Van der Duin et al., 4.83 2017 2019 -
2014)
(Rohrbeck et al., 2015) | 13.82 2017 2021 -
(Heger, Boman, 2015) | 4.87 2017 2021 -
(Boe-Lillegraven, 429 2017 2021
Monterde, 2015) —
(Vecchiato, 2015) 3.76 2017 2021 -
(Paliokaité, Pacésa, 3.71 2017 2021
2015) f—
(Rohrbeck, Kum, 2018)  8.97 2019 2021 -
(Iden et al., 2017) 6.20 2019 2021 -

Source: authors.

which indicates that those authors are strongly inter-
ested in the proliferation of the CF approach. Authors
such as René Rohrbeck, Dirk Meissner, Konstantin
Vishnevskiy, Ricciardo Vecchiato, David Sarpong, and
Melanie Wiener, among others, focus their efforts on
research related to corporate foresight, strategic fore-
sight, futures, scenarios, and open foresight and its
impacts on management, innovation, and technology.
Moreover, authors such as David Mason-d’Croz, Sen-
thold Asseng, and others focus their efforts on future
perspectives and scenarios research linked to agricul-
tural and climate issues. Therefore, it might suggest,
once again, the increased interest in foresight studies
in the natural science area. The same applies to the
most cited authors, who, besides René Rohrbeck, all
have publications concerning climate change because
most of them worked together on those publications.

Regarding the keywords’ descriptive analysis, we can
see that from the 1,813 distinct references used in
all 433 documents, the top 40 keywords were used
33% of the time. As expected, the two most used
keywords are “strategic foresight” and “corporate
foresight”. Moreover, when looking into the remain-
ing keywords, we can see the connection between CF
and innovation, technology, scenarios, performance,
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Table 18. Top 10 Reference by Bibliometrics Table 19. Document Co-Citation
(2001-2021) Clustering Information

Rank

O 0N W N S 0 N oUW S 0 N oUW S 00 N0 U W= =NA-RIC RN RIS BT RI SR

—_
(=]

Publication
Frequency
(Rohrbeck et al., 2015)
(Rohrbeck, Schwarz, 2013)
(Rohrbeck, Gemiinden, 2011)
(Rohrbeck, 2012)
(Heger, Rohrbeck, 2012)
(Ruff, 2015)
(Vishnevskiy et al., 2015)
(Rohrbeck, Kum, 2018)
(Vecchiato, Roveda, 2010)
(Rohrbeck, 2011)
Burst
(Rohrbeck et al., 2015)
(Rohrbeck, Gemiinden, 2011)
(Rohrbeck, Kum, 2018)
(Rohrbeck, 2012)
(Vecchiato, Roveda, 2010)
(Rohrbeck, 2011)
(Heger, Rohrbeck, 2012)
(Vecchiato, 2010)
(Ruff, 2015)
(Iden et al., 2017)
Degree
(Heger, Boman, 2015)
(Vecchiato, Roveda, 2010)
(Vecchiato, 2015)
(Andersen, Andersen, 2014)
(Rohrbeck, Kum, 2018)
(Battistella, De Toni, 2011)
(Rohrbeck, 2011)
(Van der Duin et al., 2014)
(Paliokaite, Pacesa, 2015)
(Heger, Rohrbeck, 2012)
Centrality
(Rohrbeck, Kum, 2018)
(Vecchiato, 2015)
(Georghiou et al., 2009)
(Habegger, 2010)
(Vecchiato, Roveda, 2010)
(Andersen, Andersen, 2014)
(Battistella, De Toni, 2011)
(Daheim, Uerz, 2008)
(Heger, Boman, 2015)
(Amanatidou et al., 2012)
Sigma
(Rohrbeck, Kum, 2018)
(Vecchiato, Roveda, 2010)
(Rohrbeck et al., 2015)
(Rohrbeck, Gemiinden, 2011)
(Heger, Rohrbeck, 2012)
(Vecchiato, 2015)
(Vecchiato, 2010)
(Heger, Boman, 2015)
(Vecchiato, Roveda, 2010)
(Battistella, De Toni, 2011)

Source: authors.

Value

88
86
67
56
47
43
38
38
26
24

13.82
10.57
8.97
8.73
7.42
7.36
6.79
6.54
6.4
6.2

37
35
31
31
30
30
27
27
26
25

0.07
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.04
0.04

1.90
1.48
1.29
1.28
1.25
1.24
1.24
127
1.21
1.18

Cl}lls)ter Cluster name LLR = Size = Silhouette FTOM -
0 Open Foresight 72 0.905 22001220_
1 Rich Tradition 64 0.861 220(? 175_
2 Soeormiies 61| 0% R
3 Technolopit 36 | os |0

Change
4 Way Finding 31 0.938 220(? 185_
7 Proposal 28 0.957 22001105_
RN
12 Portfolio Approach 15 0.988 22000059_
B BTN

Source: authors.

impact, decision making, uncertainty, and climate
change.’

Lastly, concerning the documents’ descriptive anal-
ysis we saw that five of the most cited papers were
published in the journal with the highest number of
publications and citations, Technological Forecasting
and Social Change, which, once again, suggests the
importance of this journal in the proliferation of CF
knowledge. Correspondingly it is possible to draw
parallels with innovation, scenarios, uncertainty, and
technology that are most frequently met within the
same journal.

Further, most of the researchers of the top 10 most
cited documents are among the top 10 most produc-
tive and most cited authors, such as René Rohrbeck,
Riccardo Vecchiato, Senthold Asseng, and Frank Ew-
ert. Moreover, similarities to the previous descriptive
analyses can be drawn, because three of the ten most
cited articles are related to climate change issues (Liu et
al., 2016; Springmann et al., 2017; Asseng et al., 2019).

To acknowledge the current research trends in CF lit-
erature, we conducted four bibliometric analyses on
journals, authors, keywords, and documents, and one
clustering analysis on the documents.

By conducting the journals’ bibliometric analysis, we
revealed the most relevant journals in CF literature.
The bibliometric results show that the journals with
the highest number of relationships, measured by the
degree of centrality, and the ones that are closest to
a center path between other nodes, measured by be-
tweenness centrality, are those journals related to ad-
ministrative and management science, namely Admin-

> Which, once again, might suggest the increasing interest by the natural
sciences.
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Table 20. Cluster Recent Burst Composition

ARTICLE MEASURES
2 Burst ¢
E § urs u:o)% g % ,'s §
B e e 2001- o S s
§ _g Publication Keywords E E e 2021 gog § e Ebg
“g S & i) 88 RO B2
Cluster 0 — Open Foresight (number of publications = 72, silhouette = 0.905)
47 (Rohrbeck et Corporate Foresiﬁht, Strategic Foresight, 13.82 2017 2021 18.0 0.02  1.29
al,, 2015) Review, Historical Development ]
17 (Heger, Strategic Foresight, Business Field 4.87 2017 2021 37.0 0.04 | 1.22
Boman, Exploration, Innovation Management, Open -
2015) Innovation
15 (Boe- Corporate Foresight, Future Research, 4.29 2017 2021 20.0 0.01 1.03
Lillegraven, Strategic Planning, Innovation Management, —
Mon‘;erde, Business Environment, Automotive Business
2015
18 (Vecchiato, Corporate Foresight, Networked Foresight, 3.76 2017 2021 31.0 0.06  1.24
2015) Innovation Networks, Collaboration for -
Innovation, Open Innovation, Dynamic
Capabilities
13 (Paliokaite, Organisational Foresight, Capabilities, 3.71 2017 2021 19.0 0.02  1.07
Pacesa, 2015) | Exploration, Exploitation, Organisational -
Ambidexterity
10 (alllhisiart) et Scenarios, Strategic Foresight, Learning 3.62 2018 2021 - 20 0.00 | 1.00
., 2015
Cluster 2 — Research Opportunities (number of publications = 61, silhouette = 0.934)
20 (Rohrbeck, Corporate Foresight, Future Preparedness, 8.97 2019 2021 30.0 0.07 | 1.90
Kum, 2018) | Firm Performance, Behavioural Theory of "
the Firm
17 (Iden et al., Strategic Foresight, Systematic Literature 6.20 2019 2021 19.0 0.01 | 1.06
2017) Review, Corporate Foresight, Technology n
Foresight
10 (Hojland, Corporate Foresight, Business Development, 3.62 2018 2021 12.0 0.01 1.05
Rohr)beck, Cognitive Search, Experimental Searc [
2018
9 (Gershman et | State-Owned Enterprises, Corporate Foresight, = 3.26 2018 | 2021 14.0 0.01 = 1.04
al., 2016) Technology Roadmaps, Innovation Strategies, -

Innovation Management

Source: authors.

istrative Science Quarterly, Academy of Management
Journal, Academy of Management Review, and the
Harvard Business Review. This might suggest the need
for CF practitioners to justify the value of CF in com-
parison to the “planning school” (Battistella, De Toni,
2011). Also, by studying the burstness, we saw that the
two highest burst values belong to journals related to
environmental issues, the Journal of Cleaner Produc-
tion and the Environment Research Letters.

Looking at Table 11, we saw that the Journal of Cleaner
Production is a burst item, with a value of 5.68, that
covers 2021, which might suggest the interest in ap-
plying foresight to production best practices to reduce
environmental impacts and thus the parallelism with
the descriptive analyses results. We also noticed that
the International Journal of Management Reviews and
the Journal of Applied Psychology are recent burst items,
which might suggest the increasing interest of the gen-
eral management and psychology fields in foresight.
This can be explained by the relationship of CF to
higher levels of innovations and performance (Rohr-
beck, Kum, 2018) and its link to the role, behavior, and
mental models of stakeholders (internal and exter-
nal) in the path for value creation (Rohrbeck, 2012).
This goes along with what was stated in the research

2022 | Vol. 16 No 3

(Rohrbeck et al., 2015), that there is some isolation of
CF from general management journals and these two
journals might be good solutions to break path de-
pendency from the journals Technological Forecasting
and Social Change and Futures that publish the most
CF articles and are the most frequently cited journals.
The higher burst value and recent burst period might
suggest that the Journal of Cleaner Production, Interna-
tional Journal of Management Reviews, and Journal of
Applied Psychology might be good journals to publish
CF papers currently because they can bring more cita-
tions for a paper.

Building and analyzing the authors’ bibliometric net-
work exposed predominant authors in CF literature.
Similarly to the journal centrality metrics, in both de-
gree and betweenness, we saw that the top author is
an author related to the “planning school”, Harry Igor
Ansoff, and, again, it might suggest the use of his work
to justify the need for CF in the managerial world
(Battistella, De Toni, 2011). The same applies to the
burst value and sigma metrics, where the top author
is Harry Igor Ansoff. This follows what is specified in
the managerial world, that Ansoff is the prominent
reference in strategic management (Martinet, 2010).
The burst occurred between 2006-2012, which might
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Table 21. Key Findings from Cluster #0 and Cluster #2 Articles

Main findings

e A link exists between this article and the cluster since there is a connection between network organizations,

o Networked foresight creates value for companies and value is even higher for SMEs because MNEs focus more on

Article
Cluster 0 (Open Foresight)
(Rohrbeck et e CF in networked organizations is an emerging issue.
al, 2015) collaborative exploration, and openness.
their established foresight procedures.
(Heger, o Network partners dg 3

Boman, 2015)

re 0m1nantg7 see value creation from sensing activities.

o The link between this article and the cluster is the aim to provide an understanding of value creation of foresight in

networks.
(Boe- o A fundamental mechanism of a system like the radar is its probing of analytical thinking, as well as its means of
Lillegraven, connecting and exchanging perspectives across functions and departments.
Monterde e Implications for future studies into the processes through which foresight delivers value, as well as for the practice of
2015) planning, executing, and encouraging involvement in technological foresight.
o Acknowledgement is needed for a framework that is aware of the true value of CF and thereby the financial
(Vecchiato, advantage that can be gained by incorporating CF in firms’ operations.
2015) e Highlights the need to study first-mover advantages and strategies made by decision-makers as well as the
conditions under which such views may be successful.
e Environmental scanning, integrative and strategic selection capabilities foster radical innovations, and integrating
R capabilities foster incremental innovations.
(Paliokaite, P

Pacesa, 2015)

e Regular environmental scanning, visioning (road mapping and scorecard), R&D capacity and continuous
organizational learning, strong leadership capabilities, and building future scenarios to acquire new information are
key subjects for firms to invest in to increase their explorative innovation outcomes.

o The learning value for individuals is domain-based Sexploration and understanding of a given subject) and capacity
building (know-how to use in the future). This enables collective mental models changes within the organization
and enhances the sensing dynamic capabilities throughout the organization enhancing the reflection on the

e Suggestion of a model for evaluatin% a firm’s future pre(p:aredness by comparing the maturity of a firm s CF practices
F helps firms, the vigilant ones, to break path dependencies

e Future prepared companies had 33% higher profitability and 200% higher market capitalization than average for the

e Increasing academic interest, but the strategic foresight field is disorganized and there is a lack of theoretical

o Systematic CF methodologies are sporadically being used in the early stages, increasing the chance for opportunities

(Rhisiart et al.,
2015
) differences between predictive and probabilistic assumptions routinely inherent to strategists.
Cluster 2 (Research Opportunities)

and assessing the need for CF and thus validating that
%?I}llr ggcllg) and attain higher perfor-mance and profitability.

sample of studied firms.
(Iden et al., TOgress.
2017) o Exploratory research dominates the field.

e Further explanatory research should be developed because it can also contribute to firms’ success.

%{I_(I,ﬁjrlﬁgglé to be undetected and therefore unexplored and unexploited.
2018)

(Gershman et
al.,, 2016)

Source: authors.

e Successful cases are inherent to numerous cycles of perceiving, prospecting, and prob-ing activities, implying that
effective business growth, based on CE is a non-linear process that relies on feedback loops and takes time.

e In state-owned enterprises, there is a lack of long-term technology planning due to higher concerns with
modernization, a focus on internal markets, commitment to public procurement, and the management structure.

relate to the spike of CF literature in 2010. Harry Igor
Ansoff is the only author with a sigma value (2.12)
higher than 1.5 which is directly correlated to the
influence of the author in the managerial world. CF
is a new managerial subject that disrupted what the
“planning school” believe regarding strategic manage-
ment (see., e.g.: (Ansoff, 1988; Porter, 2008)) and the
necessity to specify the limitations of their theories
might suggest the appearance of Ansoff in all the
metrics. Furthermore, the bibliometrics shows that
Jon Iden has a burst value of 6.25 and it is a burst
value that covers 2021 (see Table 13), which might
suggest that some interest has been given to Jon Iden’s
work, for example, the systematic literature review on
the nature of strategic foresight (Iden et al., 2017),
because the number of citations has been increasing
since 2019.

Building the keyword bibliometric network allowed
us to understand research interest. From our results,
we see that the keyword “management” has the high-

est centrality values. This might suggest that CF is
a management approach that disrupts the general
strategic management (“planning school”) and it is a
tool to fight the increasing difficulties in technology
planning and innovation management as it induces
companies to pursue novel innovation management
mechanisms (Milshina, Vishnevskiy, 2018) as well as
reassess the nature and processes of strategic decision
making (Schweitzer et al., 2019).

From the results, we also noted the relationship of
CF with “innovation”, “impact’, and “performance”
This might be explained because CF is an approach
that can increase future innovations and that posi-
tively impacts R&D procedures and that increases
the firm performance, by anticipating environmental
changes and, thus, increases value creation (Yoon et
al., 2018; Hines, Gold, 2015; Rohrbeck, 2012; Rohr-
beck, Gemiinden, 2011; Von der Gracht et al., 2010;
Adegbile et al., 2017). When looking into the burst
values, we see that the most recent burst keywords
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are “impact” and “open innovation”. The relationship
between “open innovation” and CF is based on the
discussion of future strategies by involving and col-
laborating with internal and external stakeholders
(Daheim, Uerz, 2008).

Conducting a document co-citation bibliometric
analysis revealed the most important papers. Regard-
ing the degree of centrality, the paper with more re-
lationships with other nodes is (Heger, Boman, 2015),
which studies the value of networked foresight (NF)
and differentiates the benefits of NF for SMEs and
multinational enterprises (MNEs). When looking
into betweenness centrality, we saw that the paper
with the highest betweenness centrality is (Rohrbeck,
Kum, 2018), which talks about future preparedness
and presents a model that analyzes future prepared-
ness by measuring the need for CF. Regarding sigma,
we saw that, once again, (Rohrbeck, Kum, 2018) has
the highest value and this might suggest a higher level
of novelty compared to the remaining articles. Con-
cerning burstness, we saw that the top document that
had the higher burst value (13.82) is (Rohrbeck et al.,
2015), which has received more citations in the pe-
riod between 2001-2021.

After that, to see connections between references,
and thus highlight common topics among them, we
performed a clustering analysis to the document co-
citation network. From the cluster analysis, two clus-
ters were identified as current topics, Cluster 0 and
Cluster 2.

Cluster 0, labeled “Open Foresight”, is the largest clus-
ter with 72 references and has drawn interest from
2012 to 2020. “Open Foresight” refers to the most
recent phase of corporate foresight as it answers to
the previous challenges of CF, to the increasing com-
plexity and dynamics of businesses, and it is based on
companies shaping the future markets and contexts
via a process of discussion and analysis, as mentioned
by (Daheim, Uertz, 2008; Kononiuk et al., 2017; Wie-
ner, 2018; Wiener, Boer, 2019) and others. We fo-
cused our attention on the references that are consid-
ered burst items that cover 2021. From the nine burst
references, in the cluster, six of them cover 2021. The
six references are summarized in Table 21.

Regarding Cluster 2, labeled “Research Opportuni-
ties”, it is composed of 61 references, we focused our
attention on the references that are considered a burst
item that covers 2021. All four references that are con-
sidered burst items are also summarized in Table 21.

By looking into the current burst articles in Cluster
0, it is harder to draw a link to open foresight (OF)
compared to CFE. Nevertheless, these references might
suggest that the topic of “Open Foresight” is active,
since these articles can be used to justify open fore-
sight studies. For example, it is possible to draw a
parallel between network foresight, strategic agility,
strong relationships with stakeholders and their in-
volvement in the innovation process, and dynamic
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capabilities to open foresight. All these factors are in-
herent to the openness to and collaboration with oth-
er companies as studied by (Daheim, Uerz, 2008; Von
der Gracht et al., 2010; Ehls et al., 2017; Kononiuk et
al., 2017; Wiener, 2018; Wiener, Boer, 2019).

By looking into the current burst articles, in Cluster 2,
it is possible to draw a link between the articles and
the cluster labeled “Research Opportunities” since
three of the four current burst articles — (Rohrbeck,
Kum, 2018; Hejland, Rohrbeck, 2018; Gershman et al.,
2016) — are case studies and comprise exploratory re-
search. Furthermore, the remaining article affiliation
with the cluster, Iden et al. (2017) suggests that cor-
porate foresight needs explanatory research to find an-
swers to problems that were not studied in-depth.

To sum up, the descriptive analysis suggests that there
is a tendency for the increase of future research on
corporate foresight and that bibliometric analysis pro-
poses in which journals researchers should publish
their papers to obtain more citations, which authors to
cite, which keywords to use, and which references to
explore. This allows managers, researchers, and prac-
titioners to gain in-depth knowledge of CF literature.

Conclusion

To our knowledge, this study was the first to study
CF research, journals, authors, keywords, and docu-
ments with bibliometric analysis. The present re-
search is based on the analysis of 433 studies pub-
lished between 2001-2021 to computationally find
the current trends and better understand the evolu-
tion of the field.

Our results suggest that CF research has attracted
some attention in the past two decades since the pub-
lication and citation frequencies have increased. This
fact is also confirmed when investigating the journals,
authors, keywords, and references. Journals, such as
the Journal of Cleaner Production, Environmental Let-
ters, and Global Environment Change among others,
from the general strategic management and natural
sciences fields have started publishing foresight lit-
erature and this can be seen in both journal descrip-
tive analysis and bibliometric analysis. The obtained
results also show the influence of René Rohrbeck,
Senthold Asseng, Riccardo Vecchiato, and others,
with their pivotal articles in CF literature and prolif-
eration. The results also validate the proximity rela-
tionship between CF and open innovation, industry,
impacts, performance, decision-making, and uncer-
tainty. Since those are keywords that stand out in the
research by being highly used or by having high burst
and sigma values. Based on centrality values, the re-
sults also suggest that CF is predominantly a man-
agement approach that disrupts the general strategic
management (“planning school”) and it is a tool to
fight the rising difficulties in technology planning
and innovation management.
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The clustering analysis allowed us to understand that
currently, we are in the stage, open foresight, as pre-
dicted by some authors. The combination of all the
results also suggests that efforts should be given to
study climate change issues while applying open fore-
sight as a mitigation approach.

When combining both keyword bibliometric analy-
sis (burst and sigma values) and clustering analysis,

Moreover, this study allowed us to acknowledge
the potential of CF in both educational and practi-
cal matters. We understand the relevance of this ap-
proach for companies as a disruptive approach to the
general strategic management methodology. How-
ever, we consider that efforts should be implemented
to structure CF and all the subgenre topics, such as
strategic foresight, organizational foresight, techno-

logical foresight, networked foresight, collaborative
foresight, and open foresight. Furthermore, the re-
sults suggest that future studies should follow for an
explanatory approach. This will allow one a better un-
derstanding of the field and its proliferation outside
the academia.

we can extrapolate the need for a continuous study of
open foresight and its impact upon firm performance,
as well the application of open foresight in one spe-
cific industry and the consideration of all stakehold-
ers, internal and external, and the perceptions of this
managerial approach.
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