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Abstract
Scholars and practitioners have long criticized the inherent dominance ofWestern ideas in futures
studies and claimed the need for a de-centering or decolonizing of the field. As a process of
transforming science, de-centering occurs on at least two levels: at the level of thought and at the
level of social structure. Sociologists of science, Science and Technology Studies (STS) scholars,
and others have conducted research for many years on the interlinkages between social
structures and knowledge structures and have developed several concepts to do so. In this article,
I discuss some of these concepts and combine these theoretical conceptualizations with a co-
citation analysis of recent publications in the futures studies. Based on a sample of futures studies
publications that have appeared in the last ten years (n = 500) retrieved from the Web of
ScienceTM database, a strongly inter-related network with four clusters can be identified. The
works in each these four clusters are related in terms of their subject matter. They concern (1)
the politico-intellectual program of futures studies, (2) their epistemological foundations, (3)
questions of methodology, and (4) scenarios as the core technique of futures thinking. Both the
works and their authors come from a broad variety of cultural backgrounds; they also display a
relatively high number of co-citations with works in clusters other than their own. Taken to-
gether, these findings indicate that the information space sampled in this study to represent
futures studies has already become de-centered to a large degree, both at the level of social
structure and at the level of thought.
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Introduction

The historic origins of futures studies as a
scientific enterprise can be found in the “West.”
Europeans like H. G. Wells and Ossip K.
Flechtheim called for the creation of futurology
as an academic discipline, and researchers in
North America, including luminaries like Olaf
Helmer and Herman Kahn, contributed the
field’s first genuine methods (Keßler 2007;
2011; Aligica and Herritt 2009; Gordon 2011;
Ghamari-Tabrizi 2005). As a consequence,
Western notions dominated these endeavors,
predefining to a considerable extent what had to
be understood as the “future,” how the “future”
could be explored, and what “science”meant in
this socio-political and intellectual context.
Still, at the same time, futures studies, propo-
nents were convinced that the future was a
global issue and, therefore, the attempts at
institutionalizing futures studies were interna-
tional from very early on (Masini 2005; Son
2015; Andersson 2018; H. de Jouvenel 2019).
Once the main channels of scientific commu-
nication (e.g., conferences, associations) began
to attract contributions from around the globe,
the proponents quickly became aware of the
biased nature of the foundational ideas of fu-
tures studies. Up until today, most organiza-
tions conducting futures studies have placed a
high priority on international collaboration
(Miller 2018). Thus, most scholars in the field
have displayed an awareness for a crucial need
to de-center futures studies to fully exploit the
field’s intellectual potential and to increase the
“validity” of the images of the future it pro-
duces (Sardar 1993; Bisht 2017).

However, moving from awareness to
change is a long, drawn-out process. De-
centering also has to happen on at least two
levels: the social level and the level of thought.
In science (and not only there), communities of
professionals can be de-centered in terms of

their social composition, while the intellectual
tenets that they hold are still primarily those of
the center. The contrary is also possible, al-
though less frequent: scholars representing
non-centric views might get appointed by
schools in the center to increase theoretical (and
methodological) diversity.

An empirical assessment of the degree to
which a scientific field has become de-
centered thus requires the sophisticated
combination of methodology and theory in a
research design that addresses both the social
level and the level of thought. Ideally, these
should also be integrated in order to obtain
theoretically informed answers. In this paper,
I take the first steps towards presenting such a
research design. Co-citation analysis, a pro-
cedure that is well-established in sciento-
metrics, was used to identify clusters of
shared points of reference, namely, publica-
tions that are cited together in a pre-selected
body of literature. By plotting these publi-
cations within a network based on their rel-
ative frequency of citation and co-citation,
the method delivers a structured representa-
tion of an information space. While in terms
of mathematical operations, co-citation
analysis is a form of network analysis, the
nodes of the co-citation network are not in-
dividuals (authors), but texts. Thus, a co-
citation analysis informs about the intellec-
tual proximities between works as they are
perceived by actors (i.e., authors) in the field.
It thus covers, first and foremost, the level of
thought.

However, based on this rendering of an
information space, and with the help of other
sources of knowledge (general understanding
of the history of the field, research on the social
links between authors, etc.), it is then possible
to add to this empirical description of the level
of thought an additional layer covering aspects
of the social structure. In principle, thus, co-
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citation analysis is a suitable method for
achieving the integration between the social
and the intellectual sphere.

Prioritizing empirical analysis of intellectual
references, however, such an approach post-
pones the delicate question of the actual social
form of futures studies to a later step of anal-
ysis. Is it a field, a scientific discipline, or an
epistemic community? All of these points have
been disputed (Marien 2002). Is it, then,
something completely different? Without
forcing the researcher to decide about this a
priori, co-citation analysis allows for an em-
pirical exploration that does not rely on any of
these theoretically rich conceptions. Instead, it
uses the neutral notion of an information space
which is defined by the search terms of the data
collection. And once the data has been gath-
ered, theoretical interpretations developed in
sociology of science and STS can then be
inspected as to which degree they are capable
of delivering fruitful starting points of
interpretation.

The paper follows this logic and presents
first the co-citation analysis of recent works in
futures studies. The method as well as the
characteristics of the data collection are in-
troduced (section Method), and then the results
are discussed (section Results and Discussion).
The ensuing section (section Social Structure
and Thought in Futures Studies) then refers a
series of concepts used in the sociology of
knowledge, ideas, and science and assesses
how these can further the interpretation of the
empirical results.

Method: A Co-citation Analysis of
Futures Studies Publications,
2010–2022

Co-citation analysis is an established sciento-
metric technique (Small 1980; Braam, Moed,
and Raan 1991a; 1991b; Osareh 1996a; 1996b)
which can be used for a variety of objectives
but which has been more frequently used as
approach taken to explore basic structures in an
information space in recent years. Based on
social network analysis procedures (Prell 2012;
Borgatti, Everett, and Johnson 2013; Scott

2017; Yang, Keller, and Zheng 2017), the
co-citation analysis presented in this paper
takes recent publications in futures studies and
explores dyads of references that are often cited
together. Based on these data, the analysis
results in citation clusters that can then be
interpreted as the structures of the attention
space described by the search terms.

While some variations of the analysis are
known, in most cases the data used for a co-
citation analysis in scientometrics consist of a
list of publications extracted from an estab-
lished literature database. This list must include
all literature cited in each of the publications, as
the reference lists are the data input for the co-
citation analysis. The nodes that constitute the
network resulting from co-citation analysis
represent not the publications collected in the
first place, but the sources that these publica-
tions cite. Therefore, even if the data collection
process is restricted to publications from the
last ten years, the nodes still can comprise older
sources.

Few studies have examined futures studies
by analyzing bibliometric data or conducting
scientometric network analyses. In an attempt
to describe the historical trajectories of re-
search themes and their diffusion across
publications, Lu, Hsieh, and Liu (2016) sub-
jected data extracted from the Web of Sci-
enceTM database to a main path analysis.
Furthermore, Fergnani (2019) used biblio-
metric data to identify clusters of themes in
contemporary publications.

Unlike these studies, where the research
focus was placed on identifying clusters and
thus on identifying differences, co-citation
analysis enables researchers to obtain a dual
view of both differences and similarities. In a
first step, the similarities among the references
cited in the sample are measured by analyzing
how often two references are cited together.
This frequency is then used to determine the
proximity of these two references as nodes in
the resulting network. The nodes are mapped
onto a low-dimensional Euclidean space, and
objects that are cited together more frequently
are closer to each other and marked with
stronger edges. The software used for the work
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described in this paper, VOSviewer, enables all
nodes to be assigned to different clusters with a
clustering technique described by Waltman,
Eck, and Noyons (2010). But the clustering
can be interpreted in relation with the network
and, thus, the possible claims about fragmen-
tation can be critically examined.

Because the shared points of intellectual
references for current publications are analyzed
rather than their themes, co-citation is a suitable
method for determining whether the informa-
tion space of futures studies has become de-
centered or whether it still has a center-periphery
structure.

For this paper, data were collected fromWeb
of ScienceTM, a database of scientific literature
run by Clarivate. Web of ScienceTM contains
entries that include the lists of references, and
the data can be exported in a format that can be
read by VOSviewer. Clearly, the analysis relies
heavily on the quality of the underlying data-
base; again, I re-emphasize that a co-citation
analysis has value primarily as an exploratory
procedure. The resulting data only comprises
publications that are listed in the Web of Sci-
enceTM; this means that non-English articles
and book publications are structurally dis-
criminated against.

I searched the database using the terms
“futures research,” “futures studies,” and “fu-
turology” in one or more of these standard
categories of an entry: Topic (=TS), title (=TI),
abstract (=AB), keywords provided by the
author (=AK), and keywords automatically
assigned by a Clarivate algorithm (=KP). These
fields were restricted to avoid including the title
of the journal (=SO) as the only decisive factor
in the selection; for example, the fact that an
article was in the Journal of Futures Studies or
the European Journal of Futures Research was
not deemed sufficient per se for its selection.

The time period covered was also restricted
to range from 1 Jan 2010 to the date of the data
collection, 24March 2022. This search resulted
in 854 search results. Accepting the ranking
provided by Web of ScienceTM (according to
their “relevance”), we exported the first 500
records. The Web of ScienceTM account used
did not allow a larger number of full records to

be exported, but this number was considered as
sufficient given the ranking (which considers,
e.g., the number of citations) and the explor-
atory nature of the analysis.

Several steps of data washing were carried
out, all of which ensured that the same refer-
ences had a uniform entry. For instance, various
versions of references citing the two volumes
(in several new editions) of Wendell Bell’s
Foundations of Futures Studieswere identified.
Disregarding these bibliographic details, all
references to these books were unified to read
“Bell W, 1997, FDN FUTURES STUDIES.”
These corrections have been carefully docu-
mented and will be distributed upon request to
the author, together with the data.

Results and Discussion: Four
Clans With a Large Amount of
Mutual Trade

VOSviewer retrieved a total of 16,885 refer-
ences from the 500 entries exported from Web
of ScienceTM. Of these, I selected those works
that had been cited at least 10 times, resulting in
a network comprising 37 nodes. The “oldest”
node, The Year 2000 by Herman Kahn and
Anthony J. Wiener, was published in 1967, and
the “youngest,” an article on “Narrative
Foresight” by Ivana Milojević and Sohail In-
ayatullah, was published in 2015. One work
was cited much more often than all of the
others: Wendell Bell’s (1997) two-volume
Foundations of Futures Studies, which was
cited 98 times in the 500 articles exported from
the database. The second most highly cited
node, Sohail Inayatullah’s (2008) article “Six
Pillars: Futures Thinking for Transforming,”
received 42 citations. Bell’s book has a total
link strength of 242, meaning that it was co-
cited 242 times together with one of the other
nodes entering the network, whereas In-
ayatullah’s article has a total link strength of
105.

The centrality of these two works in the
information space as described by the search
terms is also represented in the visual display
derived from the co-citation analysis (see
Figure 1), both by the size of the nodes and
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their positions toward the center of the network.
All nodes are allocated according to their
proximities, meaning that a node has more co-
citation relations with those in its immediate
surroundings. Sardar (2010a), the red node in
the upper central area of the network, is cited
together with Kuosa (2011) and Milojević and
Inayatullah (2015), but not with Kurzweil
(2005), a green node to the right of the bot-
tom, or with Slaughter (1995), represented as a
yellow node in the center of the bottom. Those
familiar with the futures studies literature will
quickly be able to identify some of the other
nodes; all nodes are documented in Table 2.

The resulting network consists of nodes that
are highly interlinked. The information space
representing futures studies, thus, is not frag-
mented at all. While the clustering procedure
performed in VOSviewer’s co-citation analysis
resulted in the identification of four clusters,
characterized in Figure 1 by the colors red,

green, blue, and yellow, these clusters heavily
overlap. It is a highly interlinked network
without structural holes, bridges (Burt 1992),
or “weak ties” (Granovetter 1973; 1983). This
means that, despite the fact that the co-citation
analysis resulted in four clusters, publications
from one cluster are also often cited together
with publications in other clusters. The infor-
mation space defined by the search terms,
which we assume to be representative of the
scientific branch of futures studies, is struc-
tured, but not segregated into sects who do not
communicate with each other.

As a matter of fact, the degree of interlinking
between the clusters also puts a question mark
behind the four clusters: Can they be meaning-
fully interpreted or are they just artifacts of the
mathematical procedure without much sub-
stance? If we examine the various publications
forming the clusters, the former seems to be the
case (see Table 1). Indeed, the publications show

Figure 1. Co-citation Network.

Dayé 5



similarities in terms of their intellectual subject,
character, and the direction of argument.

Cluster 1 comprises seminal writings that
attempt to broaden the conceptual and theoretical
outlook of futures studies. The authors of these
papers strove to integrate democratic principles,
non-Western perspectives, as well as epistemo-
logical and philosophical developments into fu-
tures studies methodologies. In this cluster, we
find several works by Sohail Inayatullah, in-
cluding two texts on Causal Layered Analysis, as
well as works by Ziauddin Sardar and more
recent contributions by Richard Slaughter. The
nature of virtually all texts in this cluster is
programmatic; and in most cases, this program
goes beyond an analysis sine ira et studio and
extends into the moral responsibility that futures
studies plays in the struggle for the existence of
(and on) this planet. Transformation is a key term
in most of these publications. Futures studies, we
read, can free us from being “tied to old patterns
of behavior” and “help us recover our agency” in
an increasingly heterogeneous world (Inayatullah
2008, 5, 20). Continuing to live how we did
during the industrial era, and to concentrate our
thinking on short-term advantages as has become
the norm in this era, is “leading us to a world that
no sane person would choose for themselves,
let alone hand on to their children.” (Slaughter
2004, 1) The post-normal times that humanity is
entering are “an inbetween period where old
orthodoxies are dying, new ones have yet to be
born, and very few things seem tomake sense”—
what humanity needs to do in order to cope with
this situation is “to unlease a broad spectrum of
imaginations from the rich diversity of human
cultures” (Sardar 2010b, 435, 443), and futures
studies is the place where this diversity is com-
bined. It seems justified to call this cluster the
politico-intellectual program of futures studies.

Cluster 2 includes works that present
elaborate perspectives of the future from an
ontological angle. Classic books, for instance,
by de Jouvenel, Toffler, and Polak, are clus-
tered together with more recent bestselling
books, such as The Singularity is Near by Ray
Kurzweil and Black Swan by Nassim N. Taleb,
as well as articles that are address questions of
ontology. The characteristic feature of all texts

in this cluster, it seems, is that they concern
themselves at considerable length with the
epistemological status of predictive knowl-
edge. From de Jouvenel’s description of con-
jecture as an art, not a science (B. de Jouvenel
1967), on to Wendell Bell’s carefully elabo-
rated position that since all science is based on
conjecture, futures studies also qualify as sci-
ence (Bell 2003, 179), we find in this cluster the
most captivating discussions of what kind of
science futures studies are and which types of
claims futures studies use (Bergman, Karlsson,
and Axelsson 2010). I suggest to call this
cluster the epistemological foundation of fu-
tures studies.

Cluster 3 comprises works that relate to a
specific, yet central method in futures studies:
the use of scenarios. This cluster includes
references ranging from the classic The Year
2000 by Herman Kahn and Anthony J. Wiener
to more recent contributions to and reviews of
scenario techniques. This, this cluster is dubbed
the scenario technique cluster of futures
studies literature. However, two texts in this
cluster are hard to be brought in line with this
description. In his article “A generic foresight
process framework,” Joseph Voros (2003) does
not focus on scenarios, but rather describes a
methodological framework in which scenarios
play one role amongst other techniques of
future thinking. The article certainly has the
famous cone of scenario plausibility (Voros
2003, 16), or “futures cone,” but is by far
not the only source for this classical image.
Thus, the inclusion of Voros’s text in this
cluster remains a bit surprising. Even more
astonishing, at first sight at least, might be the
presence of Michael Marien’s “Futures studies
in the 21st Century: A reality-based view.” This
text puts forth a critique of various myths
widespread in futures studies. Among these
myths he aims to destroy in the first part of the
article are the ideas that futures studies is a
field, that futurists are generalists, and that
futures studies provide analyses that nobody
else provides. As an analysis of the citing lit-
erature showed, however, this has much more
to do with the various types of futures thinking
that Marien describes in the second part of the
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chapter: probable futures, possible futures,
preferable futures, present changes, panoramic
views, and questioning. These types are used to
emphasize that scenarios can bear different
epistemological emphases and be used to de-
scribe all or some of these types of futures
proposed by Marien.

Cluster 4, finally, contains publications that
address methodological questions, i.e. ques-
tions that do not relate to a specific technique,
like scenarios in Cluster 3, but more generally
how to proceed when doing futures studies. It
consists of works that survey and sometimes
criticize the established methodologies, as well
as those that propose methodological innova-
tions. The works in this cluster range from
Kerstin Cuhl’s diagnosis of a methodological
move from forecasting to foresight to other,
more handbook-style publications like Richard
A. Slaughter’s (1996) The Knowledge Base of

Futures Studies, or Futures Research Meth-
odology by Jerome C. Glenn and Theodore
J. Gordon (2009) that provide comprehensive
overviews over different methodological ap-
proaches. It also includes critiques of the
methodological canon, chief among them
Ziauddin Sardar’s (1993) critique of futures
studies as being colonized by Western scholars
and their ideas. It seems plausible to dub this
the methodology cluster.

Certainly, not all works fit this substantial
interpretation of the clusters neatly. Nonethe-
less, it seems justified to conclude that the
clusters resulting from the co-citation analysis
in VOSviewer bear meaning, and that they are
not only artifacts of the underlying clustering
procedure. What exactly can be made, in so-
ciological terms, of this meaning is addressed
in the subsequent section. The same applies to
the observed strong interlinkages across the

Table 1. Co-citation Clusters.

Cluster 1 Cluster 2

Inayatullah (2008), “Six Pillars”
Inayatullah (1998), “Causal Layered Analysis”
Sardar (2010a), “Namesake”
Inayatullah (2004), Causal Layered Analysis Reader
Inayatullah (1990), “Deconstructing and Reconstructing”
Adam & Groves (2007) Future Matters
Slaughter (2004) Futures Beyond Dystopia
Slaughter (2008), “What Difference Does ‘Integral’
Make?”

Kuosa (2011), “Evolution of Futures Studies”
Milojević & Inayatullah (2015), “Narrative Foresight”
Sardar (2010b), “Postnormal Times”

Bell (1997), Foundations of Futures Studies de
Jouvenel (1967), Art of Conjecture

Polak (1973), Image of the Future
Toffler (1970), Future Shock
Fuller & Loogma (2009), “Constructing Futures”
Kurzweil (2005), Singularity Is Near Taleb (2007),
Black Swan

Bergman, Karlsson, & Axelsson (2010), “Truth
Claims”

Poli (2011), “Steps Toward an Explicit Ontology”
Masini (2006), “Rethinking Futures Studies”

Cluster 3 Cluster 4

Börjeson et al. (2006), “Scenario Types and Techniques”
van der Heijden (1996), Scenarios

Kahn and Wiener (1967), Year 2000
Bishop, Hines, & Collins (2007), “Current State of
Scenario”

Voros (2003), “Generic Foresight Process Framework”
Bradfield et al. (2005), “Origins and Evolution of
Scenario”

Amer, Daim, and Jetter (2013), “Review of Scenario”
Marien (2002), “Futures Studies in the 21st Century”

Slaughter (1996), Knowledge Base of Futures
Studies

Masini (1993), Why Futures Studies?
Glenn & Gordon (2009), Futures Research
Methodology

Cuhls (2003), “From Forecasting to Foresight
Processes”

Sardar (1993), “Colonizing the Future”
Miller (2007), “Futures Literacy”
Robinson (2003), “Backcasting as Social
Learning”

Slaughter (1995), The Foresight Principle
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Table 2. Full Table of Nodes.

Node Cited Reference Title and Place of Publication Citations
Link

Strength

CLUSTER 1
Inayatullah S,
2008, foresight,
v10

Inayatullah (2008) “Six Pillars: Futures Thinking for
Transforming.” Foresight 10(1):4–21.

42 105

Inayatullah S,
1998, futures,
v30

Inayatullah (1998) “Causal Layered Analysis.” Futures 30(8):
815–29.

31 109

Sardar z, 2010,
futures, v42

Sardar (2010a) “The Namesake: Futures; Futures Studies;
Futurology; Futuristic; Foresight—
What’s in a Name?” Futures 42(3):177–
84.

25 108

Inayatullah S,
2004, causal
layered anal

Inayatullah (2004) The Causal Layered Analysis (CLA) Reader. 24 65

Inayatullah S,
1990, futures,
v22

Inayatullah (1990) “Deconstructing and Reconstructing the
Future: Predictive, Cultural and Critical
Epistemologies.” Futures 22(2):115–41.

16 85

Adam B, 2007,
future matters

Adam and Groves
(2007)

Future Matters: Action, Knowledge, Ethics. 14 38

Slaughter RA,
2004, futures
dystopia

Slaughter (2004) Futures Beyond Dystopia: Creating Social
Foresight.

14 47

Slaughter RA,
2008, futures,
v40

Slaughter (2008) “What Difference Does ‘Integral’ Make?”
Futures 40(2):120–37.

12 47

Kuosa T, 2011,
futures, v43

Kuosa (2011) “Evolution of Futures Studies.” Futures
43(3):327–36.

11 60

Milojevic I, 2015,
futures, v73

Milojević and
Inayatullah
(2015)

“Narrative Foresight.” Futures 73:151–62. 10 42

Sardar Z, 2010,
futures, v42

Sardar (2010b) “Welcome to Postnormal Times.”
Futures 42(5):435–44.

10 20

CLUSTER 2
Bell W, 1997, fdn
futures studies

Bell (1997) Foundations of Futures Studies. 2 vols. 98 242

de Jouvenel,
1967, art
conjecture

de Jouvenel (1967) The Art of Conjecture. 19 66

Polak F, 1973,
image future

Polak (1973) Image of the Future. 19 42

Toffler A., 1970,
future shock

Toffler (1970) Future Shock. 18 52

Fuller T, 2009,
futures, v41

Fuller and Loogma
(2009)

“Constructing Futures: A Social
Constructionist Perspective on
Foresight Methodology.” Futures 41(2):
71–79.

16 69

(continued)
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Table 2. (continued)

Node Cited Reference Title and Place of Publication Citations
Link

Strength

Kurzweil Ray,
2005,
singularity

Kurzweil (2005) The Singularity Is Near: When Humans
Transcend Biology.

15 23

Taleb N.N., 2007,
black swan

Taleb (2007) The Black Swan: The Impact of the Highly
Improbable.

12 26

Bergman A, 2010,
futures, v42

Bergman, Karlsson,
and Axelsson
(2010)

“Truth Claims and Explanatory Claims—
An Ontological Typology of Futures
Studies.” Futures 42(8):857–65.

11 21

Poli R, 2011, j
futures stud,
v16

Poli (2011) “Steps Toward an Explicit Ontology of the
Future.” Journal of Futures Studies 16(1):
67–78.

11 46

Masini E, 2006,
futures, v38

Masini (2006) “Rethinking Futures Studies.” Futures
38(10):1158–68.

10 53

CLUSTER 3
Borjeson L, 2006,
futures, v38

Börjeson et al.
(2006)

“Scenario Types and Techniques:
Towards a User’s Guide.” Futures 38(7):
723–39.

23 89

van der Heijden
K., 1996,
scenarios art

van der Heijden
(1996)

Scenarios: The Art of Strategic Conversation. 20 60

Kahn H., 1967,
year 2000
frame

Kahn and Wiener
(1967)

The Year 2000: A Framework for Speculation
on the Next Thirty-Three Years.

17 70

Bishop P, 2007,
foresight, v9

Bishop, Hines, and
Collins (2007)

“The Current State of Scenario
Development: An Overview of
Techniques.” Foresight 9(1):5–25.

15 75

Voros J., 2003,
foresight, v5

Voros (2003) “A Generic Foresight Process
Framework.” Foresight 5(3):10–21.

15 51

Bradfield R, 2005,
futures, v37

Bradfield et al.
(2005)

“The Origins and Evolution of Scenario
Techniques in Long Range Business
Planning.” Futures 37(8):795–812.

14 80

Amer M, 2013,
futures, v46

Amer, Daim, and
Jetter (2013)

“A Review of Scenario Planning.” Futures
46:23–40.

13 45

Marien M, 2002,
futures, v34

Marien (2002) “Futures Studies in the 21st Century: A
Reality-Based View.” Futures 34(3):
261–81.

12 51

CLUSTER 4
Slaughter RA,
1996,
knowledge
base

Slaughter (1996) The Knowledge Base of Futures Studies. 3
Vols.

18 63

Masini E., 1993,
why futures
studie

Masini (1993) Why Futures Studies? 16 75

Glenn J.C., 2009,
futures res
methodol

Glenn and Gordon
(2009)

Futures Research Methodology. 15 42

(continued)
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clusters’ “boundaries,” or rather the apparent
lack of strict boundaries between the clusters.

Before this sociological discussion, how-
ever, it appears feasible to briefly spell out the
conditions under which the results found in the
co-citation analysis apply to futures studies, or
more precisely, under which conditions the
information space covered by the search terms
can be said to be a sensible representation of
futures studies. I claim that one can indeed
derive statements about the state of futures
studies provided that one accepts the following
two assumptions: (1) that the database used and
the search terms selected enable us to identify a
sample that encompasses the core reference
pillars of futurist thought styles, even if it is not
representative in a statistical sense (given that
still a considerable amount of work in futures
studies is produced as reports and grey litera-
ture); and (2) that referencing is indicative of
awareness, but not necessarily endorsement.

If these assumptions are accepted, the fol-
lowing conclusions can be drawn:

⁃ Futures studies appear as a scientific en-
deavor with a considerably high degree of
mutual awareness of and engagement
with the ideas of others.

⁃ The identified clusters themselves do not
denote “centers” neither in a geographical

sense nor in the sense of a “scientific
school.” Rather, they concern themselves
with different topics: the political-
intellectual program of futures studies,
its epistemological foundations, a core
technique of futures research and analy-
sis, and more fundamental methodolog-
ical debates on how to carry out futures
studies.

⁃ The fact that such clusters can be found
suggests that there exists (tacit) conven-
tions, or customs, on what to cite for
which line of argument. If, for example,
an author wants to make an epistemo-
logical argument, they will feel (or get)
encouraged to look into the works of Bell,
Bergman et al., Poli etc.

⁃ Authors with a non-Western origin are
considerably prominent, and the high
citation impact of their works might be
understood as indicating that their claims
are widely perceived.

All these findings suggest that futures
studies share a more or less consensual corpus
of reference texts. This corpus appears to be
structured not along “social” factors like
schools of thought, or other alliances of power,
but along thematic subjects and lines of ar-
gument. Futures studies is not fragmented into

Table 2. (continued)

Node Cited Reference Title and Place of Publication Citations
Link

Strength

Cuhls K, 2003, j
forecasting,
v22

Cuhls (2003) “From Forecasting to Foresight
Processes—Participative Foresight.”
Journal of Forecasting 22(2–3):93–111.

14 38

Sardar Z, 1993,
futures, v25

Sardar (1993) “Colonizing the Future: The ‘Other’
Dimension of Futures Studies.” Futures
25(2):179–87.

11 48

Miller R, 2007,
futures, v39

Miller (2007) “Futures Literacy: A Hybrid Strategic
Scenario Method.” Futures 39(4):341–
62.

10 33

Robinson J, 2003,
futures, v35

Robinson (2003) “Future Subjunctive: Backcasting as Social
Learning.” Futures 35(8):839–56.

10 32

Slaughter RA,
1995, foresight
principle

Slaughter (1995) The Foresight Principle: Cultural Recovery in
the 21st Century.

10 34
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sect-like citation clusters that avoid references
to texts outside their own camp. Rather, the
clustering suggests that literature is cited in line
with the type of argument one wishes to make.
Also, the claim to de-centralize futures thinking
has been put forth early, and there are highly
cited authors that come from non-Western
countries.

Social Structure and Thought in
Futures Studies

The remaining question is how these empirical
findings can be related to sociological theories
of the social structures governing science. To
address this question, a quick tour de force
through the history of social studies of science
is required. This tour de force concentrates on
concepts that have proposed to capture the links
between the social structure of a science and the
ideas it maintains. In a second step, I will then
assess whether and with which results these
concepts can be applied to the findings of the
co-citation analysis reported above.

Sociologists, anthropologists, and ethnolo-
gists have been interested in the interlinkages
between social structure and knowledge for
almost two centuries. In line with the coeval
theoretical debates, the sociology of science
subfield which emerged during the first decades
of the 20th century conceived of science as a
social subsystem of society which had its own
norms and forms of sanctioning (Merton 1938;
1939; 1968; 1996; Wilson 1942). To explore
the norms, how these are applied in practice,
and how this application together with other
factors leads to the observed uneven distribu-
tion of recognition in science, the analyses
performed placed a focus on structures of
communication and collaboration (Price 1963;
Hagstrom 1965; Crane 1972). It was in this
context that methods of network analysis that
take persons as nodes first gained salience in
the sociology of science.

The results that emerged, however, indicate
that both communication and collaboration
structures vary across scientific disciplines and
fields. Searching for reasons for these differ-
ences, some scholars went on to argue that

these results had to be interpreted in relation to
the “age” of the academic discipline and,
therefore, its state in the process of in-
stitutionalization (Shils 1970). Other scholars
argued that the social shape of scientific dis-
ciplines did not result from a collaborative
effort, but emerged from competition among
smaller units in a field, such as the specialties
(Mullins 1972), theory groups (Mullins 1973),
scientific schools (Tiryakian 1979), or episte-
mic cultures (Knorr Cetina 1999; Lamont
2009).

As these conceptualizations gained
broader acceptance, the analytical focus
moved away from the norms governing sci-
ence and shifted to questions that pertained to
the nature of knowledge itself: How are
knowledge and social structure related? Does
evidence show that the knowledge produced
mirrors the social structures within which it is
embedded? Are the ideas with which a given
scientific community concerns itself homol-
ogous with its social shape, norms, rituals,
and culture?

Such questions had been debated earlier by
scholars in the sociology of knowledge and more
generally by anthropologists, and several
concepts—or rather concept pairs—had been
used to explore the complex relation between
social structure and scientific knowledge. One
early example of such a concept pair, originally
proposed by Ludwik Fleck in 1935 (Fleck 1979),
is thought collective and thought style (Denk-
kollektiv and Denkstil). With regard to futures
studies, German historian Elke Seefried (2014;
2015a) has described three dominant thought
styles in futures studies, which she dubbed em-
pirical and positivistic, normative and ontolog-
ical, and critical and emancipatory.1

Seefried’s analysis focuses on the history of
futures studies in the 1960s and 1970s, but
traces of these approaches—or styles of
thought—can be found today as well, even in
certain methodologies used in futures studies.
For instance, standard Delphi surveys are
rooted in the positivist philosophy of science
which is characteristic of the first approach
taken (Tolon 2012; Dayé 2016; 2018), whereas
policy games still reflect their origin in an elitist
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understanding of political processes (Bessner
2014; 2018; Dayé 2014; 2020); future work-
shops, as described and organized by Robert
Jungk, clearly belong to the critical and
emancipatory thought style. The public images
futurists also like to create for themselves also
appear to differ accordingly.

The original theoretical thrust of thought
collectives and thought styles, however, was
that they form the necessary context for truth
claims. A statement can be true or false true
only within a specific thought style. Ludwik
Fleck (1979, 39) commented that “the state-
ment, ‘Someone recognizes something,’ de-
mands some such supplement as, ‘on the basis
of a certain fund of knowledge,’ or, better, ‘as a
member of a certain cultural environment,’ and,
best, ‘in a particular thought style, in a par-
ticular thought collective.’” Conversely, this
means that members of a specific thought
collective are adhering to a specific thought
style, and they fail to comprehend statements
that rely on the background knowledge and
conventions of other thought collectives. While
her analysis is indeed very informative and
deserves wide reception, Seefried’s use of the
term is not in line with the understanding de-
veloped by Fleck.

Another, lesser known conceptual pair used
to capture homologies between the social
structure of a science and its body of ideas has
been the metaphor of academic tribes and their
territories. In 1989, when the first edition of
Tony Becher’s Academic Tribes and Territories
(Becher 1989) was published, the concept of
tribes had already been disputed among an-
thropologists and ethnologists (Fried 1966;
1975), but had also been the subject of public
debate. For Becher, then, the provocation was
intentional. The juxtaposition of the outdated
terms tribe and territory with academics,
people who think of themselves as being at the
forefront of cultural development, is irritating.
In most parts of the book, and even more so in
the revised second edition co-authored by Paul
Trowler (Becher and Trowler 2001; see also
Trowler, Saunders, and Bamber 2012; Trowler
2014), provocation seemed to be sufficient. The
terms have been used mostly metaphorically,

and never were fully elaborated as analytic
concepts. The argument that Becher (1989, 1)
put forth was that “the ways in which particular
groups of academics organize their profes-
sional lives are intimately related to the intel-
lectual tasks on which they are engaged.” An
analysis of futures studies that would follow
this perspective would look for how the social
organization of this intellectual undertaking
mirrors cognitive procedures dominating the
field—to take some of the terms that Michael
Marien (2002, 270–71) found to be the most
common ones: alternatives, forecasting, vi-
sioning, risk, holistic thinking etc. And indeed,
it could be argued that the structure that
emerged from the co-citation analysis, with its
high amount of references across the clusters,
mirror the basic idea of futures studies that the
problems that humanity faces can only be
addressed by a global effort that transcends
cultural and political boundaries.

As has been made clear with the last two
conceptual pairs, all these conceptualizations
come with specific theoretical backgrounds that
make them more or less applicable to the inter-
pretation of the data presented above. Quite a few
of these concepts—theory group, scientific
school, and Diana Crane’s (1972) study of in-
visible colleges—focus on groups of individuals,
and this restricts their applicability as analytic
frames of co-citation analyses, as these start with
publications. However, some ideas can inform
the analysis, chief among them the finding that
one sign of a more mature science is a clear
differentiation of tasks. From this perspective, the
topic-orientation of the citation clusters found in
the analysis presented on these pages can be
interpreted as futures studies showing a stage of
maturity that will ensure intellectual productivity
over the coming decade, provided that nor
fragmentation occurs. In case a fragmentation
will occur, then the information space most likely
would get restructured into clusters that are more
author-centered than topic-centered. Then, the
conceptualization of theory groups by Nicholas
C. Mullins (1973), with its focus on intellectual
leaders, organizational leaders, research centers,
and programmatic statements, might become an
appropriate tool of analysis.
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A conceptualization that avoids, to some
degree, the competitive character implied in
several of the other notions is epistemic culture.
Proposed initially by Karin Knorr Cetina
(1999), this concept is very close to Fleck’s
position about ideas only being comprehensi-
ble in relation to a social collective. However,
in Knorr Cetina’s focus of interest are the
cultural practices through which knowledge is
produced. Based in comparative ethnographic
studies of laboratory work, she explores how
scientists interact with different forms of ma-
terial that represent “nature” in the laboratory.
This ethnographic view on practices cannot be
followed with a co-citation analysis, or for that
manner, with any bibliometric study. What
comes into view with such studies are not the
practices of knowledge production—we do not
observe what scientists and researchers do
when they create knowledge. At the utmost,
such studies can tell us something about
practices of mutual referencing within a sci-
entific community. And our conclusions and
sociological interpretations have to be groun-
ded in these observations.

One final concept from the sociology of
ideas should be discussed here in terms of its
potential contribution to interpreting the results
of the co-citation analysis: the scientific/
intellectual movement (SIM), proposed by
Scott Frickel and Neil Gross (2005). Like other
authors, Frickel and Gross observe that in their
beginning, scientific fields, specialties, or dis-
ciplines share many features of social move-
ments. People join in an organized collective
effort to help establish, and at best institu-
tionalize, a particular idea or set of ideas. These
ideas are perceived as having the power to
transform the dominant ways of thinking.
Therefore, the ideas are always contentious—
what is more, however, is that due to the alleged
transformative power of their ideas, SIMs are
inherently political: “every program for intel-
lectual change involves a desire to alter the
configuration of social positions within or
across intellectual fields in which power, at-
tention, and other scarce resources are un-
equally distributed” (Frickel and Gross 2005,
207).

Summing up, the combination of a co-citation
analysis of recent publications in futures studies
with a look into the theoretical and conceptual
toolbox of the sociology of knowledge, ideas, and
science carried out in this paper leads us to the
following interpretation. Like any other scientific
endeavor, futures studies began as a scientific/
intellectual movement (SIM) with the aim to
establish in science and society the relevance of
systematic futures thinking. Unlike other spe-
cialties, however, who could abandon their po-
litical thrust upon successful institutionalization,
futures studies remained a SIM, as the ideas
making up its intellectual core are fundamentally
and unavoidably political. At the same time, fu-
tures studies matured in intellectual terms insofar
as the literature shows a clear topic-oriented
structure, and not one structured around impor-
tant individuals or research centers. The four
clusters identified by the co-citation analysis
represent different lines of work, different grav-
itational centers of the debate within futures
studies, and this suggests that a more or less
consensual division of labor has been achieved.
Also, this division of labor is immediately plau-
sible in substantive terms: that there are parallel
debates about the politico-intellectual program,
about the epistemological foundations, about
methodology and about a core technique of fu-
tures thinking appears sensible even to outside
observers. What is more, futures studies managed
to avoid fragmentation. There is still considerable
citation across the different clusters, suggesting
that futures studies has not turned into a field
where the competition between different intel-
lectual programs lead to mutual neglect.

Conclusions

Frederik Polak believed that images of the
future were a reaction of humanity towards its
inability to know the future. He wrote that
“man has met the challenge of the unknown by
carving from it images of the future.” (Polak
1973, 5) These images are necessarily per-
meated by concepts of value, means, and ends.
More importantly, however, they “are inti-
mately related to the time concept he [i.e., man]
has held.” (Polak 1973, 9, 7)
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Clearly, an analysis of contemporary images
of the future as described by Polak requires an
in-depth exploration of the philosophical
tenets—explicit and tacit—informing thinking
about the future. Co-citation analysis does not
allow such an exploration. However, the results
of the analysis deliver a picture of the current
publication landscape in futures studies, their
shared works of reference, and their mutual
juxtapositions. And this picture reveals the
diversity of shared reference points, a consid-
erable number of which are from writers out-
side of the Western “centers.” Furthermore, it
shows that this diversity did not lead to the
segregation of the information space of futures
studies into various subgroups that concentrate
only on their internal debates, ignoring what
goes on elsewhere—a phenomenon that is
quite common in large disciplines, where it
sometimes, although not always, is a conse-
quence of specialization. On the contrary, the
network of shared reference works in futures
studies is highly interlinked, meaning that
works engage with other works, regardless of
their assumed alliances. Thus, unless we would
insinuate that the majority of references are
cited without the reader having understood the
arguments contained, the results of this analysis
indicate that futures studies simply has no
thought collectives that carry different thought
styles in the sense proposed by Fleck.

This interpretation contrasts starkly with the
claims, some of which are supported by evidence,
that futures studies is a highly fragmented en-
deavor. To cite one example, this was the problem
formulated in the introduction regarding the study
of thematic clusters in futures studies by Fergnani
(2019), and the existence of this problem was
largely corroborated by the presented analytical
results. Fergnani’s paper was based on a com-
parable, but more comprehensive strategy of data
collection and eventually on a larger data set than
the one used for this paper, but for the most parts
of the analysis, the same software was used. To
some extent, however, we can assume that the
emphasis placed on fragmentation results from
the analytical methods chosen. If you seek only
clusters, you will find only clusters. The findings
show that co-citation analysis can provide a more

balanced view, as it combines clustering with a
network analysis which helps to contextualize
and balance the interpretation of the clusters.

While the research presented here did not
allow for a substantial analysis of various
images of the futures, the results presented in
this article nonetheless indicate that futures
studies show the sociological and intellectual
preconditions to continue to put forth de-
centered images of the future. We can expect
authors to produce a considerable diversity of
images of the future while keeping an eye on
the task of synthesizing them.
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Notes

1. Interestingly, Seefried used differing terminolo-
gies in her German and English publications: the
term Denkstil in her German publications
(Seefried 2015a; 2015b) and the term approaches
in her English publication (Seefried 2014). The
analysis and the three-fold scheme presented in
these publications, however, are identical.

References

Adam, Barbara, and Chris Groves. 2007. Future
Matters: Action, Knowledge, Ethics. Brill.

Aligica, P. D., and R. Herritt. 2009. “Epistemology,
Social Technology, and Expert Judgement: Olaf
Helmer’s Contribution to Futures Research.”
Futures 41 (5): 253–59. DOI: 10.1016/j.futures.
2008.11.010.

14 World Futures Review 0(0)

https://orcid.org/0000-0001-5530-371X
https://orcid.org/0000-0001-5530-371X
https://orcid.org/0000-0001-5530-371X
https://doi.org/10.1016/j.futures.2008.11.010
https://doi.org/10.1016/j.futures.2008.11.010


Amer, Muhammad, U. Daim Tugrul, and Antonie
Jetter. 2013. “A Review of Scenario Planning.”
Futures 46 (February): 23–40. DOI: 10.1016/j.
futures.2012.10.003.

Andersson, Jenny. 2018. The Future of the World:
Futurology, Futurists, and the Struggle for the
Post Cold War Imagination. Oxford, NY: Oxford
University Press.

Becher, Tony. 1989. Academic Tribes and Territo-
ries: Intellectual Enquiry and the Cultures of
Disciplines. Milton Keynes (UK), Bristol (PA):
Open University Press.

Becher, Tony, and Paul Trowler. 2001. Academic
Tribes and Territories: Intellectual Enquiry and the
Culture of Disciplines. Second Edition. Bucking-
ham, Philadelphia (PA): Open University Press.

Bell, Wendell. 1997. Foundations of Futures Studies.
2 Vols. Human Science for a New Era. New
Brunswick, NJ: Transaction Publishers.

Bell, Wendell. 2003. Foundations of Futures Studies.
Volume 1: History, Purposes, and Knowledge.
2nd ed. Human Science for a New Era 1. New
Brunswick, NJ: Transaction Publishers.

Bergman, Ann, Jan Ch Karlsson, and Axelsson Jonas.
2010. “Truth Claims and Explanatory Claims—An
Ontological Typology of Futures Studies.” Futures,
Europe 2030: Territorial Scenarios, 42 (8): 857–65.
DOI: 10.1016/j.futures.2010.02.003.

Bessner, Daniel. 2014. “Weimar Social Science in
Cold War America: The Case of the Political
Game.” In More Atlantic Crossings? European
Voices in the Postwar Atlantic Community, edited
by Jan Logemann and Mary Nolan, 91–109,
Supplement 10. Washington (DC): German His-
torical Institute.

Bessner, Daniel. 2018. Democracy in Exile: Hans
Speier and the Rise of the Defense Intellectual.
The United States in the World. Ithaca, NY:
Cornell University Press.

Bishop, Peter, Andy Hines, and Terry Collins. 2007.
“The Current State of Scenario Development: An
Overview of Techniques.” Foresight 9 (1): 5–25.
DOI: 10.1108/14636680710727516.

Bisht, Pupul. 2017. “Decolonizing Futures: Ex-
ploring Storytelling as a Tool for Inclusion in
Foresight.” MA thesis, Toronto, ON: OCAD
University.

Borgatti, Stephen P., Martin G. Everett, and
Jeffrey C. Johnson. 2013. Analyzing Social

Networks. Los Angeles, London, New Delhi,
Singapore: SAGE.

Börjeson, Lena, Mattias Höjer, Karl-Henrik
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2006. “Scenario Types and Techniques: Towards
a User’s Guide.” Futures 38 (7): 723–39. DOI: 10.
1016/j.futures.2005.12.002.

Braam, Robert R., Henk F. Moed, and Anthony F. J.
van Raan. 1991a. “Mapping of Science by
Combined Co-Citation and Word Analysis. I.
Structural Aspects.” Journal of the American
Society for Information Science 42 (4): 233–51.
DOI: 10.1002/(SICI)1097-4571(199105)42:
4<233::AID-ASI1>3.0.CO;2-I.

Braam, Robert R., Henk F. Moed, and Anthony F. J.
van Raan. 1991b. “Mapping of Science by
Combined Co-Citation and Word Analysis. II:
Dynamical Aspects.” Journal of the American
Society for Information Science 42 (4): 252–66.
DOI: 10.1002/(SICI)1097-4571(199105)42:4<252::
AID-ASI2>3.0.CO;2-G.

Bradfield, Ron, George Wright, George Burt, Cairns
George, and Kees van der Heijden. 2005. “The
Origins and Evolution of Scenario Techniques in
Long Range Business Planning.” Futures 37 (8):
795–812. DOI: 10.1016/j.futures.2005.01.003.

Burt, Ronald S. 1992. Structural Holes: The Social
Structure of Competition. Cambridge (MA),
London: Harvard University Press.

Crane, Diana. 1972. Invisible Colleges: Diffusion of
Knowledge in Scientific Communities. Chicago,
London: The University of Chicago Press.

Cuhls, Kerstin. 2003. “From Forecasting to Fore-
sight Processes—New Participative Foresight
Activities in Germany.” Journal of Forecasting 22
(2–3): 93–111. DOI: 10.1002/for.848.
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Keßler, Mario. 2011. “Zur Futurologie von Ossip K.
Flechtheim.” In Macht und Geist im Kalten Krieg,
edited by Bernd Greiner,TimB.Müller and Claudia
Weber, 239–57. Hamburg: Hamburger Edition.

Knorr Cetina, Karin. 1999. Epistemic Cultures. How
the Sciences Make Knowledge. Cambridge (MA):
Harvard University Press.

Kuosa, Tuomo. 2011. “Evolution of Futures Stud-
ies.” Futures, Special Issue: Future-Oriented
Technology Analysis, 43 (3): 327–36. DOI: 10.
1016/j.futures.2010.04.001.

Kurzweil, Ray. 2005. The Singularity Is Near: When
Humans Transcend Biology. First Edition. New
York: Viking.

Lamont,Michèle. 2009.HowProfessors Think. Inside
the Curious World of Academic Judgment. Cam-
bridge (MA), London: Harvard University Press.

Lu, Louis Y. Y., Chih-Hung Hsieh, and John S. Liu.
2016. “Development Trajectory and Research
Themes of Foresight.” Technological Forecasting
and Social Change 112 (November): 347–56.
DOI: 10.1016/j.techfore.2016.07.040.

Marien, Michael. 2002. “Futures Studies in the 21st
Century: A Reality-Based View.” Futures 34 (3):
261–81. DOI: 10.1016/S0016-3287(01)00043-X.

16 World Futures Review 0(0)

https://doi.org/10.1177/0306312718798497
https://doi.org/10.1177/0306312718798497
https://doi.org/10.1016/j.futures.2018.09.007
https://doi.org/10.1177/000312240507000202
https://doi.org/10.1016/j.futures.2008.07.039
https://doi.org/10.1016/j.futures.2008.07.039
https://doi.org/10.1016/0016-3287(90)90077-U
https://doi.org/10.1108/14636680810855991
https://doi.org/10.1177/1946756718777490
https://doi.org/10.1016/j.futures.2010.04.001
https://doi.org/10.1016/j.futures.2010.04.001
https://doi.org/10.1016/j.techfore.2016.07.040
https://doi.org/10.1016/S0016-3287(01)00043-X


Masini, Eleonora. 1993. Why Futures Studies?
London, England: Grey Seal.

Masini, Eleonora. 2005. “Reflections on World
Futures Studies Federation.” Futures, World Fu-
tures Studies Federation, 37 (5): 361–69. DOI:
10.1016/j.futures.2004.10.001.

Masini, Eleonora. 2006. “Rethinking Futures
Studies.” Futures, EleonoraMasini: The Doyen of
Futures Studies, 38 (10): 1158–68. DOI: 10.1016/
j.futures.2006.02.004.

Merton, Robert K. 1938. “Science, Technology and
Society in Seventeenth Century England.” Osiris
4: 360–632.

Merton, Robert K. 1939. “Science and the Economy
of Seventeenth Century England.” Science &
Society 3 (1): 3–27.

Merton, Robert K. 1968. “The Matthew Effect in
Science.” Science 159 (3810): 56–63.

Merton, Robert K. 1996. On Social Structure and
Science. Edited and with an Introduction by Piotr
Sztompka. Chicago: The University of Chicago
Press.

Miller, Riel. 2007. “Futures Literacy: A Hybrid
Strategic Scenario Method.” Futures 39 (4):
341–62. DOI: 10.1016/j.futures.2006.12.001.

Miller, Riel. 2018. Transforming the Future: An-
ticipation in the 21st Century. Routledge. http://
gen.lib.rus.ec/book/index.php?md5=ff59b74e37a
f8ce0c9ee56d867a40c67
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