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1. Introduction
Knowing about the future has fascinated humans since the dawn of civilization
(Bell, 2003). In pre-modern times, knowledge about the future – futures knowledge
– was connected to strategic decisions such as when to hunt, sow or go to war,
and to some extent also to the consequences of those decisions, and was divined
by mystics such as oracles and mediums (Barrett, 1996). In modern times, the
task of knowing about the future has become demystified and secular, and futures
researchers and foresight practitioners aim to be transparent, systematic and
explicit in their methods and assumptions (Bell, 2003). The resulting futures
knowledge is not seen as deterministic forecasts of what will happen, but rather as
knowledge about contingencies (Wright, 2009; Malaska, 2000), as fact-based
probabilistic descriptions about the future (Piirainen & Gonzalez, 2015; Ketonen,
2009), as perceptions and preferences regarding the future (Fuller & Loogma,
2009; Slaughter, 2001) or more broadly as knowledge about possible, probable
and preferable futures (Amara, 1981; Tapio & Hietanen, 2002; Bell, 2003; Niiniluoto, 2009). Futures knowledge has been approached from a philosophical viewpoint
(De Jouvenel, 1967; Bell, 2003; Kuusi, 1999; Malaska & Masini, 2009; Gabriel,
2013; Sardar, 2010) and through the outcomes of foresight processes (Eerola &
Miles, 2011; Andreescu et al., 2013; Miles, 2012). In this dissertation, I use a
working definition of futures knowledge as the perceptions about futures, expressed in documents or discussions or through actions. This definition is elaborated throughout the thesis.
Futures knowledge is an important part of Western culture; Polak (1973) has
even claimed that renewing the Western culture’s image of the future is the key to
its survival. This is ever more topical today, as the current situation does not look
promising, with images of doom and gloom hanging over Europe (Saltelli & Dragomirescu-Gaina, 2014). Futures knowledge has been called for in order to re1
spond to “Grand Challenges” , such as global warming, diminishing supplies of
energy, and ageing societies (Boden et al., 2010; Haegeman et al., 2012; Ahlqvist
& Rhisiart, 2015). Knowing alternative futures and the consequences of present
actions is necessary for opening up a dialogue on what are desired futures
(Nordmann, 2014; Andreescu et al., 2013) and avoiding disowned or used futures
1

See the Lund Declaration 2009
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(Inayatullah, 2008). On a global level, the recent sustainable development goals
(UN, 2014) and its preceding document “The future we want” (UN, 2012) are examples of defining preferable futures in a policy-making context. There are even
calls for more futures knowledge in order to identify and prepare for existential
risks that have extremely severe consequences and are pan-generational in scope
and thus threaten the existence or substantially reduce the well-being of humanity
(Bostrom, 2013). Examples of such risks include nuclear holocaust, misuse of
nanotechnology, asteroid impact and runaway global warming (Bostrom, 2002).
As the examples above indicate, the context of futures knowledge is often perceived of as turbulent and rapidly changing (Day & Schoemaker, 2004; Vecchiato,
2014). For example, in the introduction to his book “The future shock” Toffler described
“… the roaring current of change, a current so powerful today that it
overturns institutions, shifts our values and shrivels our roots.
Change is the process by which the future invades our lives…” (Toffler 1970, p. 1).
More recently Rushkoff has claimed that we are living in “present shock” where
“… prophecy no longer feels like a description of the future but, rather, a guide to the present.” (Rushkoff 2013, p. 2)
In other words, one may ask whether the world is changing so rapidly that we are
foreigners in our own present, and therefore try to escape it via fantasies of mass
destruction, conspiracy theories and digital presence at the expense of physical
presence (Rushkoff, 2013). It should be noted, however, that, while change is
perceived to be rapid, it does not imply that it is necessarily rapid. For example,
the operational environment of companies is claimed to be changing rapidly, full of
disruptions and hypercompetitive, but there is little evidence to back this claim
(McNamara et al., 2003; Landry, 2015).
Perceptions about futures knowledge influence attempts to create such
knowledge. I illustrate this with a short story.
Once upon a time there were three friends, Herman, Wendell and
Russell. They were all CEOs in large manufacturing companies.
One day, while having lunch together, they started discussing possible disruptions that might affect their industry. Herman wanted to
know what technologies will be the most significant. Wendell emphasised exploring alternative futures caused by the disruptions.
Russell pointed out that labelling some things as disruptions told us
more about current beliefs and wanting to stick to the old ways than
about what will actually happen. After a heated discussion, they decided to look into the disruptions as part of the strategy making of
their companies.
Herman hired a top consultancy firm to figure out what technologies
he should invest in. He wanted facts about the future, predictions
based on solid evidence and was willing to pay big money for it. The
consultants worked their magic, extrapolating trends and running
fancy simulation models. After a while, they offered Herman a styl-

8

ised slide set recommending him to invest in additive manufacturing, as that was clearly an emerging technology. Herman was glad
of such a clear recommendation, but a little unsure what it would
mean for his company. The consultancy firm offered to find that out
too – for a modest fee.
Meanwhile, Wendell had launched a foresight project aimed at exploring the impact of different disruptions on the manufacturing sector. The project was well laid out, with top experts scanning the
horizon for weak signals, answering Delphi questionnaires, brainstorming key factors of change and constructing alternative scenarios. The results were distilled into four beautifully illustrated and rich
scenarios with catchy and imaginative names. All the experts who
had been involved in the process were rather pleased with the outcome, which gave a comprehensive look into the futures of manufacturing. Those who had not been involved liked the striking names
of the scenarios and the illustrations, but found the scenarios themselves as somewhat distant from their everyday reality. Soon everything returned to business as usual and the scenarios were archived
on a bookshelf.
Russell had also started a foresight project in his company. In fact,
he encouraged members of the organisation to start foresight projects and integrate future-orientation into their everyday work in
whatever way they deemed to be most suitable. Instead of a big allencompassing foresight project, Russell decided to catalyse the
discussion on futures of manufacturing within the existing processes
in the company. From the outside, it all looked like a mess – a tangle of gatherings, workshops and coffee table discussions at all levels of the company. Members of the company were asked to describe probable and preferable futures of manufacturing and to articulate the reasoning behind their answers. This reasoning as well
as worldviews behind certain technologies, such as additive manufacturing, were debated, reframed and reshaped. Russell also invited representatives of different stakeholder groups to participate in
the discussion, to challenge the assumptions and to provide their
own views. The members of the company were asked to reflect on
their position and relationship in a larger system – how they were
connected to the stakeholders and what was important for them and
others. Russell did not try to create scenarios or predictions; he
wanted to change the way the future is perceived and create action
based on a new perception. As a result, the dominant discourse on
futures of manufacturing in the company changed from reacting to
disruptions to proactively shaping the future.
When the three friends met together for lunch again, Herman
boasted about the predictions he had received and Wendell presented the glossy pictures of the scenarios the experts had made.
Russell did not have anything to show. He did, however, understand
the rather narrow context in which Herman’s predictions made
sense and the reasoning behind Russell’s scenarios – as well as
what they left out. He was prepared to make sense of the future as
it emerges.

9

The short story illustrates three ways of approaching knowing about alternative
futures as well as three depictions of futures knowledge. Herman’s approach is an
example of forecasting, of trying to predict the future. In this case, futures
knowledge is described as a prediction, a description of what will happen. While
still widely used, forecasting has been criticized since the Second World War for
determinism, false objectivity and narrow scope (Kuosa, 2011a; Miles, 2008; Bell,
2003).
Wendell’s approach is a typical example of foresight, where alternative futures
are explored, resulting in knowledge about futures in the plural, often captured in
the form of scenarios, trends and roadmaps. Foresight has gained popularity since
the 1960s and is an established practice in policy-making and corporate strategy
(Bell, 2003; Kuosa, 2011a; Miles et al., 2008; Rohrbeck, 2011). It offers a systematic approach and a broad set of methods in order to help structure and cope with
the complexity and uncertainty inherent in futures. There are many definitions of
foresight, but one that is commonly used is foresight as a “systematic, participatory, future-intelligence-gathering and medium-to-long-term vision-building process
aimed at enabling present-day decisions and mobilizing joint actions” (see Miles et
al. 2008, p. 11). While its roots are in technology assessment and policy (Miles,
2010), the domains of foresight nowadays range from “Grand Challenges” (De
Smedt et al., 2013; Haegeman et al., 2012) and national policies (Gavigan &
Scapolo, 1999; Georghiou & Keenan, 2006; Martin & Johnston, 1999) to corporate
strategies (Rohrbeck, 2011; Becker, 2002) and organisational capabilities (Hines
& Gold, 2014; Fuller & Warren, 2006).
In this dissertation, I approach the creation of futures knowledge from the third
angle described in Russell’s approach, which illustrates a “systems view” of foresight. By systems view I mean seeing the world as consisting of interacting elements and understanding phenomena as emerging from this interaction. In this
systems view, foresight is seen as dependent on and influenced by other processes taking place simultaneously (Mendonça & Sapio, 2009). It is opposed to a
“process view”, where foresight is perceived as a separate, often linear process
2
(Horton, 1999; Becker, 2002), and not fully integrated into the innovation system
or organisational practices as a continuous activity (Keller et al., 2015; Treyer,
2009; Köhler et al., 2015; Dreyer & Stang, 2013). Of course, in the “process view”,
foresight can have systematic and systemic characteristics. Therefore, I make a
distinction between three uses of the concept of system in foresight:
1.

2

Foresight as a systematic practice for exploring futures: foresight is a process where a set of methods is used in a planned and rigorous manner
(systematically) in order to create futures knowledge (Habegger, 2010;
Kuosa, 2011b; Miles et al., 2008; Miles, 2010; Yuan, 2010).

An innovation system is a societal system consisting of actors and institutions that contribute, directly or indirectly, to the emergence or production of innovation (Hekkert et al.,
2007, p. 414)
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2.

Foresight about systems: the topic of foresight is perceived to be a sys3
tem , and foresight itself is a process where the system and the interdependencies between its parts are scrutinized in order to understand and
shape the system (Coates, 2010; Miles, 2010; Rohrbeck & Schwarz,
2013; Yuan, 2010).

3.

Foresight as a system: the practice of foresight is seen as part of the system it is analysing and trying to shape, and as dependent on and influenced by other processes taking place simultaneously (Mendonça &
Sapio, 2009; Amanatidou & Guy, 2008; Andersen & Andersen, 2014;
Barre, 2014; Saritas, 2013).

I build on the third view of foresight as a system. Foresight has been claimed to be
shifting towards more systems-oriented approaches (Daheim & Uerz, 2008; Rask,
2008). While the systems view is still emerging, foresight has been defined as a
system by a few authors (Amanatidou & Guy, 2008; Andersen & Andersen, 2014;
Barre, 2014; Saritas, 2013; Uotila et al., 2012; Weber et al., 2012). I build on these
contributions and further develop and define foresight as a system, and in particular study the implications of the systems view on the creation of futures
knowledge.

1.1

Objectives and scope

My main research question is: How is futures knowledge created in the practice of
foresight? This can be divided into 3 subquestions:
1.
2.
3.

What is futures knowledge, and how is it manifested in foresight?
What is the process through which it is created in the practice of foresight?
How is it used and interpreted?

I focus on studying foresight in practice as opposed to ideal depictions of foresight
processes that can be found in the foresight literature (See e.g. Horton 1999;
Voros 2003; Heger & Rohrbeck 2012; Smith & Saritas 2011; Popper 2008). Because of this, I use a practical definition of futures knowledge as shared perceptions about alternative futures, or “justifiable contingent plausibilities” to rephrase
the definition of knowledge associated with Plato (Fine & Carpenter, 2003). I thus
follow a constructivist view to futures knowledge (see Fuller & Loogma 2009). This
approach to knowledge can also be described as contextual and relational. This
means that several viewpoints could simultaneously fulfil the criteria of “truth” in a
particular systemic context. From this perspective, the system can contain multiple, even contradictory, views that can simultaneously be “true” in a particular
context. Thus, rather than trying to understand knowledge in a classical objectivist
3

A system is a functionally indivisible set of interconnected, interdependent agents, which
together generate emergent, aggregate behaviour not attributable to any single agent
(Ackoff, 1974)
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sense, as a “truth claim”, the focus in this dissertation is on understanding the
knowledge production in a more relational sense. The key question is: how the
foresight exercise produces knowledge that is viewed as plausible or accessible
by the participants? This can mean plausible images of alternative futures or new
mindsets for thinking about the future. As foresight is mainly connected to advising
present action, futures knowledge is used to guide present action.
I build on the existing literature on innovation systems, systems thinking, foresight, knowledge creation and strategic management. There are four main aspects
of my research that characterise my contributions to previous research on foresight and knowledge creation:
1.

Systems view: As a general framework for understanding the processes
and dynamics of knowledge creation in foresight, I use systems thinking
(e.g. Jackson 2000; Ackoff 1974; Kaufmann 1995). I view the practice of
4
foresight as a system, which consists of agents who interact and together
create the behaviour of the system.

2.

Emergence and co-creation instead of control: In my view, foresight as
a system, and thus futures knowledge creation in it, cannot be controlled
by a single agent in the system. Rather, futures knowledge emerges from
the interaction between the agents or is co-created by them. Thus, my focus is not on seeking ways to control knowledge creation, but rather on
analysing how it is created through the interactions in the system.

3.

Focus on practice: As stated above, I focus on real-life foresight processes and projects and try to understand futures knowledge creation by
analysing these processes. As a consequence, I focus mainly on the processes and interaction in the projects, not on the outcomes.

4.

Multiple levels of analysis: While most research on knowledge creation
has focused on a specific level, often that of an innovation system, I study
multiple levels from the interactions between individuals through the organisational level to the level of an innovation system.

1.2

Postulates

There are three main postulates in my dissertation that together form a new understanding of what futures knowledge creation is: a system of agents shaping the
concepts with which futures are perceived and discussed. By concept I mean the
cognitive meaning of a word, term or phrase. Futures knowledge creation in foresight is thus more about shaping present perceptions and increasing the capacity
to influence the system in order to move towards preferred futures than it is about
knowing about a pre-existing future.
4

An agent is an individual, a group, an organisation or other entity that acts, in other words,
that has an agency (Anderson, 1999; Lane & Maxfield, 2005).
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1. Foresight is a system that operates through processes
While there are many definitions of foresight, the majority of them view foresight
as a process (see e.g. Horton 1999; Heger & Rohrbeck 2012; Popper 2008b;
Smith & Saritas 2011; Voros 2003). Instead, I frame foresight as a system. By
foresight system, I mean a set of agents interacting together and aiming to explore
and anticipate alternative futures in order to guide present action. The foresight
system operates through foresight processes, which are temporary and dynamic
crystallizations of contemplation and activities in the foresight system. While system evokes images of control and objectivity, I approach it from a different viewpoint. A foresight system is not controlled by any single agent, and it cannot be
described objectively in its entirety. This is because the system is dynamic: the
system is constantly changing in time. Every agent has an influence on the system
and the overall system behaviour emerges from the interaction between the
agents. However, the agents cannot be certain how their actions will influence the
system. Thus, it is more meaningful to talk about co-evolution than about control.
Furthermore, the agents have different perceptions as to what the system is in
terms of its structure. Thus, there is no single overall picture of the system, and
there can only be partial perspectives on the system.
2. Futures knowledge is a network of concepts reflecting the perceptions
about futures
The systems concept is useful for understanding what futures knowledge is. It is
an emergent property of the foresight system, a network of concepts reflecting the
perceptions that the agents have. Different perceptions about futures appear as
clusters of connected concepts. Different agents will emphasise different clusters
and ignore others. Thus, there are multiple views on the network of concepts, and
multiple views to futures. The network of concepts represents a way of talking
about the future: what is seen to be relevant, what issues are seen as connected
and how different things are framed. In other words, futures knowledge is dependent on the context and on the agents. It is constituted by the actions of the agents
acting in a particular context.
3. Knowledge creation in foresight means changing the network by changing the emphasis or reframing concepts, and to a lesser extent by introducing new concepts to the discussion about futures
Taking a systems view of foresight and framing futures knowledge as a network of
concepts opens a new view of futures knowledge creation. The network of concepts is not static, but varies depending on the behaviour of agents in time. The
network changes as new connections are formed between the concepts and old
ones are ignored as a consequence of agent interactions. From time to time a new
concept might emerge, but mostly futures are discussed using existing concepts.
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This means that knowledge creation in foresight is not mainly about creating new
knowledge through sudden flashes of insight or visionary statements. Rather,
futures knowledge creation is a gradual process of shaping the network of concepts by changing the emphasis and reframing. Introducing new concepts is a
minor, but important part. Futures knowledge is created and shaped by adding
and removing links between concepts, changing the emphasis of concepts and by
introducing new concepts.

1.3

Research approach

The research approach is based on grounded theory (Glaser & Strauss, 1967;
Glaser, 2011). Grounded theory is a research methodology for constructing theory
based on analysis of mostly qualitative data. Instead of starting from a theory and
collecting data to validate it, the approach in grounded theory starts with a general
question, and key elements of theory are identified based on the collection, review
and analysis of data. The results presented in this dissertation are an outcome of
an iterative process of case study research and theory building. As research data,
I utilised five foresight projects as case studies. I started by reviewing the literature
on foresight and knowledge creation and developed initial conceptual models
based on current theories and approaches in foresight and knowledge management. I took part in foresight projects and observed how the conceptual models
fitted the actual practice of foresight and how they could be used to explain futures
knowledge creation. I analysed the case studies based on field notes, project
documentation and discussions with project participants. The focus in the analysis
was on futures knowledge and its creation, but I also considered which events
took place in the process, between whom, how and why. Based on the analysis
and experiences from the projects, I modified the conceptual models to better fit
the data. In practice, the research process was much more iterative than is described here, maintaining a constant dialogue between the assumptions behind
the conceptual models and the practice of foresight manifested in the case studies.
All case studies are based on ex-post analysis of real-life projects. The projects
varied in their geographical and organisational scope. Also, my personal relation
to these projects varied (see Table 1). Four of the case studies were foresight
projects realised by the VTT Technical Research Centre of Finland in different
geographical and organisational settings. The fifth case study was a national foresight exercise realised by the Finnish Prime Minister’s Office (Valtioneuvoston
kanslia). There were altogether five case studies based on five projects:
x
x
x

studying the workshop discussions in the “Building services roadmap” project,
structuring the process and outcomes of the foresight exercise in the “Innovation capacity in Antofagasta” project,
analysing the foresight system of the “Foresight network” project,
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x
x

analysing the foresight system of the “Cellulosic value chain roadmap” project and
analysing the emergence of shared perceptions in the making of the Finnish government’s “Report on the Future”.

Four case studies were based on projects carried out at the VTT Technical Research Centre of Finland. The fifth one, on the Finnish government’s report on the
future, was analysed as part of a research exchange with the International Institute
for Applied Systems Analysis (IIASA) during summer of 2014.
Table 1. Description of the case studies
Research
focus in
case

Aim of
the project

Participants
in the project

Building
services
roadmap

Knowledge
creation in
foresight
workshops

Industry
level
coordination

Innovation
capacity in
Antofagasta

Structuring
foresight
contributions

Foresight
network

My role in the
project

Research
conducted

Substance
area experts

External analysis based on
transcriptions

Project:
2006 – 2007
Analysis:
2013

Regional
capacity
building

Regional
stakeholders

Part of the
team conducting the project

Project:
2012 – 2013
Analysis:
2013

The elements of
foresight
system

Organisational
capacity
building

Experts in
the organisation

Part of the
team conducting the project

Project:
2012 – 2013
Analysis:
2014

Cellulosic
fibre value
chain

The elements of
foresight
system

Regional
capacity
building

Regional
stakeholders

Part of the
team conducting the project

Project:
2013
Analysis:
2015

Report on
the future

Emergence
of shared
perceptions

National
policy
intelligence

National
stakeholders

External analysis based on
documentation

Project:
2011 – 2014
Analysis:
2014

Case study

The building services roadmap project was carried out by VTT in 2006. Its goal
was to produce a roadmap for building services, focused on technological and
market opportunities (Paiho et al., 2007; Paiho et al., 2008). The project included
the gathering of background information, three workshops and documenting the
results to a roadmap report. The case study focused on the first workshop, which
had the aim of exploring different drivers and developments and producing new
insights into the emerging technologies of building services. In addition to the
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presentations and documentation of the results, the workshop discussions were
recorded and transcribed. Thus, it was possible to analyse the workshop several
years after it had been held. I did not take part in the project, but did the analysis
of the discussion long after the project had ended. I codified the discussion using a
typology of futures knowledge derived initially from the literature on knowledge
management, but modified based on the data. The aim of the analysis was to find
out how futures knowledge is manifested in the foresight workshops and how it is
created.
The Innovation capacity in Antofagasta project started in January 2012 and
ended in December 2013 (VTT & CICITEM, 2015). It was conducted jointly by
VTT and the Mining Technological and Scientific Research Centre CICITEM in
Chile. The overall objective was to enhance the innovation-driven sustainable
economic development of the Antofagasta region, and the project consisted of a
foresight and innovation management part. The case study is based on a foresight
exercise carried out in the project, entitled “Water in Antofagasta 2040”. The aim
was to create a shared vision of research and innovation activities around water
research in the region and to build a capacity to conduct foresight exercises. I took
part in conducting the foresight exercise as well as other foresight activities in the
project. I analysed the foresight exercise using four different layers of analysis in
order to better structure the contributions of a regional foresight.
The foresight network was a VTT internal project and conducted from 2012 to
2013 (Myllyoja, 2014; see also Ahlqvist, 2012; Dufva et al., 2013). The aim was to
increase the foresight capacity of VTT, to share the foresight expertise and experiences inside the organisation, enhance networking both inside and outside the
organisation and to develop the foresight offering of VTT. The project included
annual foresight conferences, a foresight training programme, project specific
foresight workshops and an online platform to enhance collaboration and information sharing. I took part in designing and facilitating the training, workshops and
online platform. After the project had ended, I analysed the process and outcomes, framing the project as a foresight system inside the organisation.
The South Australian Cellulosic Value Chain Technology Roadmap project was
contract research carried out by VTT in 2013 (Ahlqvist, Vanderhoek, et al., 2013;
Ahlqvist, Kettle, et al., 2013). The aim was to create a roadmap for the renewal of
the forest industry in the Green Triangle region in South Australia. I took part in the
interviews and workshops conducted in the project and in designing the methodology used in the project. After the project had ended, I analysed the process and
outcomes based on research notes and material produced during the project in
order to frame the project as part of a regional foresight system.
The Finnish Government’s report on the future (VNK, 2013) was prepared
through a participatory process from 2011 to 2014. The report on the future is
prepared by the Government for the Parliament once during each parliamentary
term. This time the focus was on “Well-being through sustainable growth” in Finland in 2030. The report on the future is an important part of Finnish policy making, as it is used as one of the inputs when drafting the next Government Programme. I did not take part in the making of the report, but I had access to the
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written material produced by the key actors during the process, including the classified minutes of the government meetings. I thus had an external view of the
process and analysed the changes in the concepts used when the project participants engaged in a discussion on the future.
While these five projects differ in their aims, research questions, geographical
focus and substance area, they all resemble each other in that they have an explicit focus on the future. Thus, in my research frame I can consider them as examples of futures knowledge creation by the participants in the projects. The variability in the cases allows me to focus on different aspects of futures knowledge
and its creation: in the case of the building services roadmap, I focus on distilling
how futures knowledge is manifested and created in workshops, in the Chilean
case, I identify the many context-dependent forms of futures knowledge, in the
foresight network and cellulosic fibre value chain cases, I describe the system
elements and their dynamics in knowledge creation, and in the case on the report
on the future, I frame futures knowledge as a network of concepts and its creation
as a changing of the concept network. Thus, taken together these cases offer
complementary views of futures knowledge creation, embracing the complexity of
it and going beyond a linear process depiction of “people and resource in, futures
knowledge out”.
This dissertation is structured as follows: after this introductory section, I review
the key literature that has influenced the research and on which I build in section
2. I describe the current understanding of foresight, futures knowledge and
knowledge creation, and the systems theories that are relevant for this dissertation, namely complex adaptive systems and innovation systems. Following the
theoretical underpinnings, I introduce the main research findings in section 3.
Rather than summarising the original publications, I focus on the key concepts that
are also reflected in the theses introduced in this section: the typology of futures
knowledge, the systems view, multiple nested system layers, futures knowledge
as a network, and the process of futures knowledge creation, which ties the first
four concepts together. I then discuss the main implications of these findings in
sections 4 and 5. I first draw out the implications for strategy and policy making
and the use of foresight in informing decisions in section 4 and then describe the
theoretical implications with a focus on foresight research and research methodology. Section 6 provides a summary of the key results.
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2. Theoretical foundation
The theoretical framework of this dissertation draws from the literatures on innovation systems, systems thinking, foresight, knowledge management and strategy.
Because I study foresight and futures knowledge creation in the context of innovation systems, I will first review the relevant literature on innovation and innovation
systems. I will then deepen and further define the concept of system and the systems view based on the literature on systems thinking and systems approaches.
Next, I will provide an overview on the development and definitions of foresight,
and then focus especially on knowledge and knowledge creation and management. Finally, I will consider how futures knowledge is used in strategic management.

2.1

Innovation systems

An innovation system consists of agents that interact in order to produce and
diffuse economically useful knowledge (Lundvall, 1992). Hekkert et al. (2007, p.
414) define it as
“a heuristic attempt, developed to analyse all societal subsystems,
actors, and institutions contributing in one way or the other, directly
or indirectly, intentionally or not, to the emergence or production of
innovation.”
Innovation systems were first considered on the national level, but nowadays the
approach also includes regional, sectoral and technological viewpoints (Andersen
& Andersen, 2014). These viewpoints are partly overlapping (Hekkert et al., 2007;
Carlsson et al., 2002). One of the challenges in managing innovation systems is
that they are multi-level and multi-actor arrangements consisting of local, regional,
national and international levels (Schoen et al., 2011). These different levels are
also reflected in foresight activities, which include national, regional, sectoral and
technology-specific foresight exercises (Andersen & Andersen, 2014).
The innovation system approach analyses the structure and dynamics of how
innovation activities take place between different agents, such as companies,
research organisations, government ministries or interest groups (Alkemade et al.,
2007). It aims to understand the relations between science, technology and eco-
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nomic performance and solve “system failures” (Smith, 2000; Carlsson & Jacobsson, 1997; Salmenkaita & Salo, 2002). The key question is how to create a system which fosters innovation and through that economic growth and, more recently, also sustainability (Jacobsson & Bergek, 2011). The goal is to provide a tool for
identifying system weaknesses and
“to inform policy makers of the problems that an intervention needs
to solve in order to promote the growth of a particular system or to
influence its direction.” (Jacobsson & Bergek, 2011, p. 42)
Initially, the innovation systems focused on the structural features enabling innovation, but more recent approaches analyse the processes and dynamics of the
innovation system (Hekkert et al., 2007; van den Bergh et al., 2011; Suurs, 2009).
Lists of “functions” have been proposed, which describe the processes and structures that need to be in place in a well performing innovation system (Hekkert et
al., 2007; Jacobsson and Bergek, 2004). For example, Hekkert et al. (2007), list 7
functions:
x
x
x
x
x
x
x

Entrepreneurial activities: Activities of existing and new companies related
to experimentation
Knowledge development: Production of knowledge related to the emerging
innovation system
Knowledge diffusion: Transfer of knowledge within the system
Guidance of the search: Processes directing the focus of experimentation
Market formation: Activities to support the creation of new markets
Resources mobilisation: Financing, labour and other resources available
Creation of legitimacy: Processes related to the acceptance and attitude
towards the innovation

Analysing the dynamics and structure of innovation systems helps to understand
the context in which foresight is practiced. The rationales of foresight often relate
to the improvement of the science and technology system (Martin, 1995; Martin &
Johnston, 1999) or nowadays more broadly the innovation system (Andersen &
Andersen, 2014). However, the idea of innovation as a systemic activity has not
fully been integrated to foresight and foresight is argued to be
“in a catching-up process vis-à-vis innovation studies by gradually
incorporating the implications of a systemic understanding of innovation” (Andersen & Andersen, 2014, p. 284).
In this dissertation, I consider foresight activities as part of an innovation system
and frame them as a foresight system. In addition to the theory of innovation systems, I use systems thinking as the theoretical basis for analysing foresight as a
system.
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2.2

Systems thinking

Generally speaking, systems thinking is an approach to understanding and coping
with complex real-world situations (Jackson, 2000). It embraces holism instead of
reductionism in order to emphasise the connections and interdependency in a
system. The aims and approaches in systems thinking differ, but they all employ
similar concepts, even though the meaning might be different. The key concept is
that of a system. Jackson (2003, p. 3) gives a very general definition:
“system is a complex whole the functioning of which depends on its
parts and the interactions between those parts.”
Ackoff (1974; 1971) defines a system as a functionally indivisible set of interconnected, interdependent parts, which together generate emergent, aggregate behaviour not attributable to any single element. A key distinction in thinking about
systems is between perceiving systems as ontological entities or as conceptual
constructs, the dominant view nowadays being in the latter, more constructive
view (Reynolds & Holwell, 2010). This latter view of systems as ways of seeing the
world is also followed in this dissertation.
Other useful concepts in systems thinking for describing and analysing a system include:
x

Element or part of a system: A system consists of a set of interrelated parts
or elements, which can range from abstract concepts to organisations and
human social structures to physical objects and individuals (Ackoff, 1971).

x

Actor or agent in a system: In social systems, that is systems concerning
human beings, the elements can be called actors or agents, where the
former usually means an individual and the latter can be an individual,
group or other entity that can act (Lane & Maxfield, 2005; Anderson, 1999).
In this dissertation, I mainly use the term “agent”.

x

Interaction and feedback: The agents or elements in the system interact,
i.e. they influence each other. This interaction forms feedback loops, which
can be negative, i.e. stabilising, or positive, i.e. self-enforcing (Kuhn, 1974).

x

Boundary and the environment of a system: A system has a boundary that
sets it apart from its environment (Jackson, 2000). The environment is thus
external to the system, although it can affect the system (Ackoff, 1971). By
redefining the boundary, the perception of what the system is and how it
functions also changes (Checkland, 1981).

x

Input and output of a system: Matter, energy and information can cross the
boundary between the system and its environment. A flow into the system
is called input, and a flow out of the system is called output (Kuhn, 1974).

x

Emergence: A key idea in systems thinking is that the whole is more than
the sum of its parts. Emergence reflects this idea and has been defined as
“the arising of novel and coherent structures, patterns and properties dur-
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ing the process of self-organisation in complex systems” (Goldstein, 1999,
p. 49). Interaction between the agents can lead to emergent phenomena,
also referred to as system behaviour (Jackson, 2003).
Systems thinking as a discipline has its roots in cybernetics (Wiener, 1948) and
general systems theory (von Bertalanffy, 1950; Von Bertalanffy, 1968), but now
includes a broad spectrum of approaches (Jackson, 2000; Jackson, 2003). Jackson categorises these approaches based on four paradigms in the social sciences: functionalist, interpretive, emancipatory and postmodern (Jackson, 2003;
Jackson, 2000). In the functionalist paradigm, systems are seen as “objective
aspects of a reality independent of us as observers” (Jackson, 2000, p. 107). The
functionalist paradigm includes most of the systems thinking approaches, such as
the general systems theory (Von Bertalanffy, 1968), system dynamics (Forrester,
1994), complexity theory (Stacey, 1996), the social systems theory (Luhmann,
2006) and the so-called “hard systems thinking” (Checkland, 1981), e.g. operational research (Churchman et al., 1957) and systems engineering (Jenkins,
1972). One notable and influential systems approach from the functionalist paradigm has been the report on Limits to Growth, forecasting the resource use and
carrying capacity of the world based on system dynamics (Meadows et al. 1972).
In this dissertation, I mainly follow the view of systems thinking based on the interpretative paradigm. In the interpretive paradigm, the focus is on the perceptions, values, beliefs and interests of people in a system (Jackson, 2000). This
approach is also referred to as “soft systems thinking” in contrast to “hard systems
thinking” (Checkland, 1981). The view is subjective instead of objective: multiple
perceptions of reality can co-exist and thus also multiple perceptions of what the
system is: for example, what are its boundaries, parts and interactions (Churchman, 1979; Ackoff, 1974)?. Examples of systems approaches in the interpretive
paradigm include the theory of purposeful systems (Ackoff & Emery, 1972), soft
systems methodology (Checkland, 1981; Checkland & Poulter, 2010) and systems
thinking as the “fifth discipline” (Senge, 1990).
The emancipatory systems approaches emphasise the power relations inherent
in social systems (Jackson, 2000). The focus is on identifying the sources of inequality, oppression, domination and discrimination and radically transforming the
system. One example of such an approach is the critical system heuristics (Ulrich,
1983; Ulrich & Reynolds, 2010). The aim in the emancipatory systems approaches
is, as the name suggests, emancipation and liberation either of the individual or on
the societal level, whereas the interpretive systems approaches seek to explain
and describe systems, and the functional systems approaches try to model, manage and control systems. In stark contrast to all these approaches, the postmodern paradigm rejects the assumptions of rationality, purpose and direction (Jackson, 2003; Jackson, 2000). It critiques the grand narrative of progress, which has
its roots in the Enlightenment. While the basic philosophy of postmodernism is to
steer away from providing clear methods or structures, as the focus is on deconstruction of the current discourse, there are some system approaches that can be
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categorised as postmodern (Jackson, 2000), such as the “Participatory Appraisal
of Needs and the Development of Action” (PANDA) (White & Taket, 1997).
There is one specific systems approach that I employ in this dissertation: the
theory of complex adaptive systems, which I use to characterise foresight as a
system. A complex adaptive social system consists of agents with different perceptions acting in parallel (Anderson, 1999; Stacey, 1995; Kaufmann, 1995;
Pascale et al., 1999). It is a self-organizing and dissipative structure, meaning that
order and patterns emerge without central control if there is an energy flow (input)
into the system. This energy can, for example, be new agents or information. A
complex adaptive social system can exist in a state of “bounded instability”
(Stacey, 1995), where the exact behaviour of agents cannot be predicted, but will
be within limits. Of course, it can also be unstable and in a chaotic state. As the
name suggests, a complex adaptive system evolves in response to changes in its
environment and as a result of the actions of its agents. The agents, their perceptions, their interactions and the structure of the system change over time.
Systems thinking has been influential in foresight and futures research (Kuosa,
2011a; Leonard & Beer, 2004; Samet, 2010). Foresight has been defined as a
systemic process of futures inquiry (Saritas, 2013; Miles et al., 2008) and many of
the methods used embrace systems thinking (Aaltonen & Sanders, 2006). However, foresight itself is not usually seen as a system, but rather as a process. Also,
the theory of complex adaptive systems has been used in foresight, for example
for understanding systemic transitions (Vasileiadou & Safarzyńska, 2010; de Haan
& Rotmans, 2011) or as a theoretical background for developing scenarios
(Vervoort et al., 2010; Soste et al., 2015) and identifying weak signals (Ilmola &
Kuusi, 2006). In general, it has been used as a theoretical framework for understanding the dynamics of the topic of foresight exercises.

2.3

Foresight

Foresight has its roots in multiple applications, such as military strategy, operational research, management science, and technology assessment, but has
broadened its scope beyond these foundations towards anticipating developments
in markets, industries and society in general (Miles et al., 2008; Kuosa, 2011a;
Sardar, 2010). The recent development of foresight is argued to be towards a
didactic view embracing paradoxes, conflicts and participation (Kuosa, 2011a;
Daheim & Uerz, 2008) and both anticipating and shaping or influencing futures
(Eriksson & Weber, 2008).
As the scope has broadened, different “flavours” or “schools” of foresight have
emerged, emphasising different aspects, including slightly different orientations
towards futures knowledge and its creation. In order to understand these orientations, it is necessary to understand the different approaches to foresight. While
different categorisations of foresight and futures studies exist (see e.g. Miles et al.
2008; Samet 2010; Kuosa 2011a; Salmenkaita & Salo 2004; Barré 2001), I structure foresight approaches as three ideal types that differ in how futures knowledge
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is perceived: policy-oriented foresight, capacity building foresight and transformative foresight. It should be noted that these are ideal types, and foresight exercises often include aspects of each of these three types.
Policy-oriented foresight is practiced under names such as fully-fledged foresight (Miles, 2010), forward looking activities (Commission, 2010), technology
futures analysis (Technology Futures Analysis Methods Working Group, 2004)
and future-oriented technology analysis (FTA) (Cagnin et al., 2008). In this ideal
type, the focus is often on the process and methods and futures knowledge is
perceived to be mainly the explicit outcomes (Eerola & Miles, 2011). Policyoriented foresight aims at providing policy-makers with a description of possible
futures, debate what is preferable and give recommendations for actions in order
to reach a preferable future and avoid undesired futures (HLEG, 2002). It often
aims to include a broad set of stakeholders, although the impact of stakeholder
participation has been questioned (Kettunen, 2014; Van der Helm, 2007). Foresight projects are mainly initiated and facilitated by foresight practitioners and
consultants appointed by the policy-makers, and the policy makers are the primary
users of the results, while they themselves seldom take part in the actual foresight
process.
Capacity building foresight is often focused on the organisational or regional
level and practiced under names such as corporate foresight (Rohrbeck, 2011;
Cuhls & Johnston, 2008; Becker, 2002) or regional foresight (Uotila et al., 2005). It
emphasizes scanning the operational environment of a company or organisation,
anticipating relevant future developments and building the capacity to respond to
them in order to ensure the survival of the company or organisation. Futures
knowledge is created by senior management, consultants or dedicated foresight
units within the organisation. It encompasses both the explicit outcomes captured
in e.g. company strategy or a technology roadmap, and the organisational capacity described as the future-orientation (Rohrbeck & Bade, 2012) or foresight or
anticipatory culture (Nugroho & Saritas, 2009; Saritas, 2013; Ahlqvist et al., 2012).
Transformative foresight (Kahane, 2012) and integral foresight (Slaughter,
2008; Slaughter, 2001; Hideg, 2013) have their basis in critical futures studies
(Bell, 2003; Inayatullah, 1998) and emphasize the shaping of the futures instead of
describing alternative futures. They acknowledge that foresight is not value-free
and that the main focus should be on facilitating change towards a future that the
participants feel are worth striving for. The focus is on empowering the participants, which should include all stakeholders related to the issue at hand.
Knowledge creation is thus not about creating descriptions of alternative futures
that have a veil of objectivity or building organisational capacity, but rather about
exploring different possibilities in order to uncover the values and assumptions of
stakeholders: to know what is desirable and what is not, and the consequences of
present actions.
What is common to all three ideal types is their emphasis on process. Foresight
is described as an intervention or a separate project with people and resources as
input and futures knowledge as output (Horton, 1999; Heger & Rohrbeck, 2012;
Popper, 2008b; Smith & Saritas, 2011; Voros, 2003). This process orientation and
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subsequent lack of systems understanding has provoked some criticism lately
(Andersen & Andersen, 2014; Saritas, 2013; Amanatidou & Guy, 2008). A more
systemic view can be found in the approaches of Innovation systems foresight
(Andersen & Andersen, 2014; Andersen et al., 2014), systemic foresight methodology (Saritas, 2013), foresight system (Amanatidou & Guy, 2008) and FTA systems (Weber et al., 2012). An overview of how foresight is perceived in these
approaches is given in Table 2. These approaches have a policy-orientation, but
also emphasise the functioning of the innovation system and the capacities of the
agents in the system. In these approaches, futures knowledge covers not only the
outcomes, i.e. explicit knowledge, but also the tacit knowledge embodied and
accumulated in the agents of the system. I build on and elaborate this understanding of foresight.
Table 2. Systems approaches to foresight
Approach

Description of foresight

Source

Innovation
system foresight

Systemic and systematic process, embracing the
systems view of innovation and aimed at improving
innovation system performance

(Andersen &
Andersen,
2014)

Systemic
foresight
methodology

Systemic inquiry, an iterative, dynamic and nonlinear process, focused on learning about the underlying system

(Saritas, 2013)

Foresight
system

System comprised of actors, objectives, processes,
inputs and outputs and their interrelationships

(Amanatidou &
Guy, 2008)

FTA systems

Configuration consisting of individual capacities and
mindsets, institutional and organisational set-up and
institutional context, aimed at supporting decision
making

(Weber et al.,
2012)

2.4

Knowledge and its creation

Futures knowledge has characteristics that make it distinct from knowledge about
the present or past. Knowledge about the future is neither true nor false, but rather
contingent on the actions of the past and present (Wright, 2009; Gabriel, 2013).
Thus, there can be multiple, conflicting descriptions of the future, all as true or
false as the other. However, de Jouvenel argues that we are subjectively certain of
the future, that is we take many aspects of the future as known, but this certainty
can collapse based on what actually happens (De Jouvenel, 1967). Thus, the
things we know about futures are constructs (De Jouvenel, 1967; Fuller & Loogma, 2009).
Descriptions of futures knowledge are based on the discussion around
knowledge in general. A common distinction is that between tacit and explicit
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knowledge (Polanyi, 1966; Nonaka & Takeuchi, 1995). Explicit knowledge is captured in documents, reports and other tangible forms. Tacit knowledge or implicit
knowledge is embodied in individuals. Related to the tacit-explicit split, knowledge
has also been described as being connected to a thing or to a process (Boisot,
1998). While explicit knowledge is seen as rather objective information about
”what things are”, tacit knowledge covers skills and competences, in other words
information about ”how to do things” (Polanyi, 1966; Nonaka et al., 2000). This
division has been critiqued as being too simplistic, because explicit knowledge is
always to some extent ”sticky” (Uotila et al., 2005) meaning that it is always connected to the context and needs to be interpreted. Therefore, the tacit-explicit
divide should be seen more as a continuum than a discrete division (Nonaka,
1994).
The tacit-explicit categorisation has been broadened to cover the special characteristics of futures knowledge by adding a category of self-transcending
knowledge (Scharmer, 2001; Uotila et al., 2005). This is described as implicit
knowledge about the sources of information and the capability to presence potential (Scharmer, 2001). This brings to the fore the sources and boundaries of
knowledge. While explicit and tacit knowledge focus on things or processes that
are known (either explicitly or implicitly), self-transcending knowledge emphasises
going beyond what is known and broadening the boundaries of knowledge. In
other words, self-transcending knowledge focuses on things that are not known.
These three categories are present in futures knowledge. Futures knowledge
has been described by focusing on the explicit outcomes (Eerola & Miles, 2011),
the embodied implicit knowledge (Karlsen & Karlsen, 2007) and the selftranscending knowledge (Uotila et al., 2005). The foresight process often encapsulates futures knowledge in scenarios, roadmaps and trend descriptions (Eerola
& Miles, 2011). Some people have emphasised the process of sharing the implicit
knowledge embodied in individuals, often in experts (Uotila et al., 2005; Karlsen &
Karlsen, 2007; Kettunen, 2014). Others argue that the real value of foresight is in
producing novel insights and knowledge about alternative futures (Inayatullah,
1998; Bussey, 2014) and that simply sharing and encapsulating knowledge should
be left for other activities (Staton, 2008).
While knowledge creation in foresight is relatively little studied, it has been theorized in other fields, most prominently in knowledge management. One widely
used framework is the SECI model (Nonaka & Takeuchi, 1995; Nonaka et al.,
2000). It describes knowledge creation in an organisation as a spiral of knowledge
conversions between tacit and explicit knowledge going through four phases:
1.

Socialisation, where people meet face-to-face and exchange tacit
knowledge by observing each other.

2.

Externalisation, where the tacit knowledge is articulated into explicit form

3.

Combination, where pieces of explicit knowledge are integrated to form
larger wholes
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4.

Internalisation, where the combined explicit knowledge is internalised
through training and learning by doing

The SECI model has been used to categorise the activities in foresight (Eerola &
Miles, 2011), and has also been broadened to include knowledge conversions
specific to foresight (Uotila et al., 2005). The broadened version of the SECI model
– named the “rye-bread model” – adds two more phases between internalising
and socialising. The first is potentialisation, which means sensing future potentials,
and the second is visualisation, meaning embodying the sensed potentials and
coming up with new mental models and visions.
While the SECI model is widely used (Gourlay, 2006) and has attracted praise
since it was first proposed (Hauptman & Neuringer, 1997), it has also received
severe criticism. It is argued to be too simplistic and ambiguous, not founded on
empirical evidence, describing knowledge creation as too mechanistic or deterministic and emphasizing the role of managers and ignoring other actors (Gourlay,
2006; Poell & Van der Krogt, 2003; Zhu, 2006; McAdam & McCreedy, 1999;
Engeström, 1999). Furthermore, it considers the tacit and explicit knowledge as
rather distinct forms of knowledge and assumes that all tacit knowledge can be
externalised (Li & Gao, 2003; Yolles, 2000; Kimble, 2002). I take this criticism into
account when using the SECI model as a basis for describing the typology of
futures knowledge and knowledge creation dynamics in foresight.

2.5

Strategic management

Futures knowledge is an essential part of strategic decision making. Theories on
strategy generally describe strategy making as a future-oriented process and
assume that those who are producing the strategy, quite often the top-level managers, have an idea of what the future will be like (Costanzo & MacKay, 2009;
Ahuja et al., 2005). Foresight is argued to be a key process in converting disparate
“blocks of knowledge” into perceptions of futures (Durant, 2009). How futures
knowledge is used in strategic management varies depending on how strategy
and strategy building is perceived. An excellent overview of the schools of strategy
is given by Mintzberg et al. (1998), who describe 10 schools of strategy divided
into three broad groups: a prescriptive or descriptive approach, or a combination
of them.
In the prescriptive approach, strategy is seen as a process of design (Selznick,
1957), planning (Ansoff, 1965) or positioning (Porter, 1980; Porter, 1985). The aim
is to guide strategy makers – usually managers – in developing the most successful strategy. The future developments in the operational environment are anticipated through a formal forecasting or horizon scanning process (Mintzberg et al.,
1998). In contrast, in the descriptive approach the emphasis is on describing different aspects of strategy, such as culture, power, environment and learning. The
perceptions of futures knowledge vary based on which aspect is emphasised. For
example, in what Mintzberg et al. (1998) call the entrepreneurial school, futures
knowledge is seen as the radical vision expressed by a lone visionary, while the
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cognitive school focuses more on the interpretations of alternative futures embodied in the mental models – schemas – of individuals. A combination of both prescriptive and descriptive approaches to strategy is represented in the configuration
school, which focuses on the states of the organisation – configurations – and on
the process of transformation between these states.
These three approaches: prescriptive, descriptive and a combination of them
relate loosely to the three approaches to foresight described in section 2.3. The
view of strategy as planning and positioning is common in policy-oriented foresight
(see e.g. Ruff 2014; Moehrle et al. 2013), while in particular the aspects of learning and culture are emphasised in capacity building foresight (see e.g. Rohrbeck &
Schwarz 2013; Godet 2000). The view of strategy as configurations and strategy
making as a process of transformation is relevant for transformative foresight,
which can also gain from considerations of power relations and cognitive processes in the descriptive approach. From the systems view of foresight, the concepts
5
6
of dynamic capabilities (Teece et al., 1997) and the learning organisation (e.g.
Senge 1990) described in the learning school are useful.

5

6

Dynamic capabilities refer to the organisation’s ability to “integrate, build and reconfigure
internal and external competences to address rapidly changing environments” (Teece et
al., 1997, p.516)
A learning organisation is decentralised, collaborative, flexible and effective and capable of
cumulative learning and constant self-renewal (Senge, 1990).
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3. Research contribution
There are five main theoretical contributions of my dissertation. The first is elaborating how futures knowledge manifests itself in the practice of foresight and developing a typology of futures knowledge. The second is framing foresight as a
system instead of a process, and making a distinction between a foresight system
and a foresight process. Third, I develop a multi-layer framework to position the
focal point of different foresight processes in relation to one another and connecting them through the systems view. The fourth contribution is framing futures
knowledge as a network of concepts instead of separate nuggets of information.
The final and main contribution is providing two descriptions of futures knowledge
creation in foresight practice based on the systems view, typology of futures
knowledge and the perception of futures knowledge as a network. These two
descriptions also answer the main research question: How is futures knowledge
created in the practice of foresight? In this section, I will describe these research
contributions in more detail based on the four research articles.

3.1

Typology of futures knowledge

Article I (Knowledge creation dynamics in foresight: a knowledge typology and
exploratory method to analyse foresight workshops) provides a brief review of the
philosophical and theoretical basis of futures knowledge. Based on this review, it
is suggested in the article that futures knowledge could be defined as “justified
contingent plausibilities” as opposed to “justified true belief” (see Fine & Carpenter
2003). Futures knowledge is contingent upon present actions (Wright, 2009) and
describes alternative images of the futures, and the rationalities behind these
images under certain plausibility assumptions (Fuller & Loogma, 2009; Gabriel,
2013). Furthermore, in article I futures knowledge is structured into four categories: codified, articulated, embodied and out-of-radar, depending on how it is manifested in a foresight process. I define these as:
x

Codified knowledge: knowledge that is explicit and encapsulated in tangible
artefacts, such as documents or databases. Codified knowledge is not
overly dependent on the context in which it is created and thus easily transferable to other processes. Other similar concepts include explicit
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knowledge or information (van den Berg, 2013), “knowledge that” (Gourlay,
2006) and codifiable implicit knowledge (Karlsen & Karlsen, 2007).
x

Articulated knowledge: knowledge that is expressed in the process using
the codes and language dependent on the process. Articulated knowledge
is tied to the context in which it is uttered and is thus not easily transferable
to other processes without a loss in original intent.

x

Embodied knowledge: knowledge embodied by agents in the system, including skills, know-how and expertise. It is “knowledge-how” (Gourlay,
2006) about “things we do” as opposed to explicit knowledge about “things”
(Scharmer, 2001).

x

Out-of-radar knowledge: future-oriented knowledge that seems irrelevant in
the context, is ignored or outside the scope of the process, but can open up
new directions for the discussion. It “moves the knowledge frontier”
(Karlsen & Karlsen, 2007) and has been described as a “monstrosity”, because it threatens what is considered normal (Staton, 2008).

Out-of-radar knowledge is thus the main source of novel insights on the futures,
and it appears as a process rather than as separate utterances. It is produced
through reframing, challenging assumptions, or perhaps most often by cumulatively building on other agents’ ideas. In order to understand these processes, it is
necessary to define what a foresight system is.

3.2

Systems view of foresight

A key distinction I make compared to much of the previous literature on foresight
is that between a foresight system and the foresight process, and this distinction is
elaborated in articles II (Elements in the construction of future-orientation: a systems view of foresight) and IV (Emergence of shared perceptions of futures in a
foresight system). A foresight system is a changing ensemble of agents, who
collaboratively aim to produce future-oriented insights, decisions and actions in a
given context. It is a complex adaptive system (Stacey, 1995; Kaufmann, 1995),
consisting of agents sharing, discussing, debating and shaping perceptions of
futures. A foresight system operates through foresight processes and connects
them. A foresight process is a temporary crystallization of contemplation and activities in the foresight system. The processes are temporary, transient, but the system with its agents is more permanent, although its structure is constantly changing. Futures knowledge emerges in the interaction between the agents in the system, which takes place mainly in the foresight processes.
In article II the foresight system is defined more thoroughly by describing six elements that are useful for understanding it: agents, cognitive schemes, strategic
objects, mediating events, memory objects and metaphors (see figure 1). Agents
are the individuals or groups who participate in foresight. These are often called
stakeholders, participants and experts in foresight, depending on what is empha-
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sised. “Stakeholder” puts the emphasis on the issue and the interests of different
agents (cf. Soste et al. 2015), “participant” emphasises the process, especially the
face-to-face meetings, and “expert” the knowledge embodied by the agents. I use
the term agent to emphasise “agency”: the ability to act in a system.
Agents have different cognitive schemes, which are defined as a set of mental
constructs about who the other agents are, how the agents interact with each
other, and what is the aim and context of a foresight process (Lane & Maxfield,
2005; Ericson, 2001). They convene around strategic objects, a term defined by
Ahlqvist (2012) based on the concept of a boundary object (Star & Griesemer,
1989). Boundary objects are
“objects which are both plastic enough to adapt to local needs and
the constraints of the several parties employing them, yet robust
enough to maintain a common identity across sites“ (Star &
Griesemer, 1989, p. 393).
Strategic object are deliberately constructed boundary objects forming a base and
loci for an epistemic community, which is defined as “a coalition of actors that aim
at building common practices through deploying different theories, codes and
tools, and by applying different knowledge processes” (Ahlqvist, 2012, p. 3). The
agents in a foresight process form an epistemic community and convene around a
strategic object, a focal point for the process.
The agent interaction is mediated by scaffolding structures, for example conferences, thematic groups, websites and mailing lists (Lane & Maxfield, 2005). In
order to make the difference between system structure and scaffolding structures
clearer, they are renamed as mediating events in the article. Compared to a scaffolding structure, a mediating event emphasises the temporal dimension. This also
sets it apart from another similar concept, that of a mediating instrument, which is
both a way of intervening to a decision making situation and representing or framing the context of the situation (Miller & O’Leary 2007; see also Ahlqvist 2014).
Another distinction between a scaffolding structure and a mediating event is the
inclusion of agency. Lane and Maxfield (2005) include industry associations in
their definition of a scaffolding structure, and state that some scaffolding structures
can have agency in the sense that action is carried out ”in the name” of the structure. While mediating events can also be argued to have agency, for example
when a scenario is produced “by a workshop”, I attribute the agency to the agents
involved. I define the mediating event as a temporary virtual or physical gathering
or information exchange between agents. In line with the mediating instrument, it
is both a way of intervention and representation.
Knowledge is produced in the interaction between agents and captured in either
memory objects, which are packaged artefacts of codified information (see Cacciatori 2008), or in metaphors, which are mappings from one domain to another in
order to highlight some aspect of the original topic (Thibodeau & Boroditsky,
2011). In terms of the typology, memory objects relate to codified knowledge: the
tangible outcomes of the foresight process that are expressed either in written or
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visual form. Metaphors relate to articulated knowledge: the context-dependent
utterances in a foresight process.

Figure 1. Elements of a foresight system.
The six elements are grouped under three facets of foresight: knowledge, capabilities and relations (Figure 1). Memory objects and metaphors can be used to represent the knowledge that is produced in the foresight processes. In order to distinguish it from futures knowledge in general, I call it process knowledge. This
process knowledge then influences the cognitive schemes of the agents and their
capabilities, or, in the terms of the futures knowledge typology, is embodied by the
agents. I call the ability to use futures knowledge “futures capability” so as to delineate it from capabilities in general. It includes the ability to be aware of the context of futures knowledge and consider multiple perceptions. Futures capability is a
form of dynamic capability (Teece et al., 1997) in that it entails renewing existing
mental models based on anticipation of the changes in the environment and the
ability to adapt and reconfigure current actions. It is similar to “futures literacy”,
defined as “the capacity to explore the potential of the present to give rise to the
future” (Miller, 2007, p. 347). Futures literacy is a cumulative capacity and developing it provides “a more advanced grasp of the epistemology and ontology of the
future” (Rhisiart et al., 2014, p.7). In the context of corporate foresight, Rohrbeck
has also discussed the capabilities to use futures knowledge (Rohrbeck, 2011) or
the building up of “organisational future orientation”, defined as “the ability to identify and interpret changes in the environment and trigger adequate responses to
ensure long-term survival and success.” (Rohrbeck & Bade, 2012, p.2)
The capabilities of the agents affect the interaction and thus the relations between the agents by influencing how agents perceive the strategic objects. By
relations I mean the interdependence between agents and how they influence
each other. I employ relations as an “analytical lens” of tracking connections between agents and understanding the dynamics of the system (Ahlqvist, 2013).
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This view emphasises the connections and interaction between agents in the
system rather than system as a “vessel” or a collection of agents. These connection and interactions – and thus also the relations - are also influenced by mediating events. The mediating events influence the way agents interact, e.g. virtually
through surveys or face-to-face in workshops, and how the context is presented,
e.g. as an open topic for ideation, or as an objective image of the future to be
commented. To close the loop, relations between agents influence the interaction
between agents, which produces new knowledge in the process (figure 2). In
terms of the typology, this new knowledge is out-of-radar knowledge, while the
other three knowledge categories are about sharing existing knowledge.

Figure 2. The interaction between capabilities, relations and process knowledge.
The three facets of foresight are further elaborated and based on existing literature
in article III (Multi-layered foresight: lessons from regional foresight in Chile). Capabilities range from skills to conduct foresight to new mindsets and ways of thinking, and from an individual’s know-how to organisational future-orientation to system or even societal level capabilities to anticipate and prepare for alternative
futures. Likewise, relations can be temporary weak ties (Granovetter, 1973) made
in workshops or the setting up of a regional or national network of actors aiming to
enhance innovation activities. Knowledge represents the improved understanding
of future developments articulated as forecasts, scenarios, roadmaps, weak signals, wild cards, emerging issues and recommendations.
The elements of the system and facets of foresight highlight different aspects of
the dynamics of the system. By themselves they do not provide a comprehensive
understanding of the system, but together they help analyse system behaviour. It
is thus worth emphasizing that I am not advocating a reductionist viewpoint, but
rather a holistic and systemic viewpoint. The systems view I describe highlights
the interaction and connections between agents as a key factor in the creation of
futures knowledge in foresight.
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3.3

Multiple, nested layers

The interaction and connections differ depending on the scope and aim of the
foresight process. Therefore, it is necessary to position the foresight processes
based on their main emphasis. In order to do this, the concept of Multi-Layered
Foresight is developed in article III (Multi-layered foresight: lessons from regional
foresight in Chile). Four layers are described in which foresight operates: landscape, innovation systems, organisations and individuals. The landscape layer
focuses on the external developments and environment of the foresight exercise,
and thus foresight on this layer produces mainly descriptive knowledge on possible futures developments, such as the State of the Future reports (e.g. Glenn et al.
2014). On the innovation systems layer, the emphasis is on the structure and
dynamics of different intertwined innovation sub-systems (regional, technological,
sectoral, see Hekkert et al. 2007) and on enhancing or “wiring up” the innovation
system (Martin & Johnston, 1999). The organisations layer brings the focus inside
an organisation and includes considerations of company strategy, the anticipatory
capacities and future-oriented culture (Rohrbeck & Gemünden, 2011), and the
allocation of resources, for example the balance between exploration and exploitation (March, 1991). The individual layer emphasises individual capacities and
capabilities and changing the cognitive schemes of individuals. Since it often receives less attention than the other layers, I will discuss it in more detail here.
Individuals have different roles in a foresight process. They may be “experts”,
whose specific knowledge and views are wanted in the process, representatives of
their organisation(s) or interest group(s), or generally “stakeholders”, that is people
who have an interest or stake in the issue (Soste et al., 2015). An individual may
have several roles in a foresight process, although often only one formal role. In
terms of the elements of a foresight system, these roles can be described as different cognitive schemes. The strategic object and the mediating event influences
which of the cognitive schemes the individual – or agent – uses to make sense of
the issue and enact the environment accordingly (see Weick 1995). On the other
hand, the knowledge produced in the process influences the cognitive schemes
and may result in the formation of new cognitive schemes. This type of reframing
of the agent role can be achieved through embodying out-of-radar knowledge or
articulated knowledge, which differs substantially from current cognitive schemes.
A multi-layer construct is not, of course, a novel concept in foresight. Perhaps
the best known example is the Causal Layered Analysis (CLA) (Inayatullah, 1998),
which describes four layers of analysis in a foresight process: litany, system,
worldview and myth. These layers are relevant on the landscape, system, organisation and individual layers. Whereas the layers in CLA describe the depth of
analysis and what is challenged, the concept of multi-layered foresight describes
where the CLA could be applied and what its contribution would be. Understanding the litany, system structure, worldviews and myths is as important on the landscape layer as it is on the individual layer.
Another relevant and complementary construct to the concept of Multi-Layered
Foresight is that of the Multi-Level Perspective (Geels, 2002; Geels, 2011), which
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deals with the knowledge creation and exploitation and seeks to explain societal
transitions through the interplay between three levels: the landscape, the regime
and the niche. A transition in a socio-technical regime may occur if there is enough
pressure from the landscape, which is the environment of the regime, as well as
new solutions from the niche, that is from protected spaces dedicated to creating
new innovations. Compared to the layers presented here, the landscape layers
are similar in that focus on the external changes taking place over a long time
span. The regime and niche and their dynamic interactions can be positioned at
the innovation system layer.
The layers help position the foresight exercises in relation to one another. They
also help us understand what might be ignored in the foresight exercise. For example, while the focus might be on enhancing the innovation system, the foresight
exercise will most likely also contribute to knowledge, relations and capabilities on
the organisational and individual layers. The articles in this dissertation focus on
different layers. Article I focuses on the individuals and to some extent the organisational layers, article II on the organisational and innovation system layers and
article IV in the innovation system layer. While the main focus of the case study in
article III is on the innovation systems layer, the contributions to different layers
are explicated.

3.4

Futures knowledge as a network

A key contribution of this dissertation is explicating a view of futures knowledge as
a network. This view is presented in article IV (Emergence of shared perceptions
of futures in a foresight system), where, instead of separate outcomes, the focus is
on what concepts were used when talking about the future and how they were
connected in different phases of the process. Futures knowledge is thus presented
as a network of concepts used when talking about the future (see Figure 3). The
agents differ in how they view the network. For example, a technology expert
might focus on concepts revolving around a certain technology, while a policymaker might highlight concepts currently on the political agenda. Thus, the network view captures both the content of futures knowledge and helping us understand its different interpretations.
Framing futures knowledge as a network of concepts is connected to the typology of futures knowledge. The concepts represent articulated and codified
knowledge, reflecting the embodied knowledge of the agents. The concept network is modified by out-of-radar knowledge in three ways: changing the emphasis,
making new connections between concepts and introducing new concepts. New
framings, new connections and new concepts in the network can be seen as manifestations of out-of-radar knowledge.
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Figure 3. Example of a network of concepts used in the making of the Finnish
government’s Report on the Future, translation from Finnish.

3.5

Futures knowledge creation

Based on the typology of futures knowledge and the network view, and in response to the main research question, I present two complementary views of
knowledge creation in this dissertation. The first view is focused on futures
knowledge itself, and is presented in detail in article I (Knowledge creation dynamics in foresight: a knowledge typology and exploratory method to analyse foresight
workshops). It builds on the SECI model (Nonaka et al., 2000; Nonaka, 1994) and
its further developments (Uotila et al., 2005) and describes a cycle of knowledge
conversions between four different types of knowledge: codified, articulated, embodied and out-of-radar (Figure 4). Thus there are six types of conversions:
x

Reflecting: out-of-radar knowledge is embodied by an agent reflecting it
against the cognitive schemes of the agent. Uotila et al. (2005) call this visualisation.

x

Sharing and articulating: embodied knowledge, along with experiences, is
“articulated” using “theory” and “codes” shared by the agents (Håkanson,
2007). Theory refers to existing cognitive frames or in terms of the foresight
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system, to cognitive schemes. Codes are “coding schemes and other symbolic means of expression” (Håkanson, 2007, p. 63). Articulated knowledge
is shared with other agents, similarly to socialization and externalisation
phases in the SECI model (Nonaka & Takeuchi, 1995).
x

Abstracting and synthesizing: articulated knowledge is codified using codes
that are commonly used and encapsulated as memory objects. It can also
be combined with data from other sources. This conversion is similar to the
combination phase in the SECI model.

x

Connecting and interpreting: codified knowledge, such as documents or
written scenarios, is interpreted in the context of the foresight process and
connected to current discussion. This has similarities to the internalisation
phase of the SECI model, although the focus is on interpretation and not in
embodying the knowledge.

x

Learning: articulated knowledge is embodied by the agents through challenging existing cognitive schemes and perceptions about alternative futures. This is similar to expansive learning (Engeström, 1987), meaning
learning that takes place in the development activities in everyday working
situations. Expansion means “exceeding the initially given context of specific problems and refocusing on the wider context that generates those problems” (Halonen et al., 2010, p. 131).

x

Broadening and associating: Changes in cognitive schemes can open up
new insights into out-of-radar knowledge by broadening what is considered
relevant and creating new associations, or as in the potentialisation phase
of the rye-bread model “sensing future potentials and seeing what does not
yet exist” (Uotila et al., 2005, p. 860).

Figure 4. Conversions between the types of futures knowledge.
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The conversions take place through the interaction of the agents. An intensive
interaction and an atmosphere encouraging listening and building upon others’
ideas are conducive to reframing, challenging assumptions and thus embodying
and articulating out-of-radar knowledge.
The second view takes a systems perspective and views futures knowledge as
a network of concepts. Knowledge creation in this view is about shaping the network: changing the emphasis of concepts, creating new links between the concepts and to a lesser extent introducing new concepts. In article I, the process of
futures knowledge creation is analysed in a workshop setting, focusing especially
on out-of-radar knowledge. One of the key findings is that new insights do not
emerge from revelatory statements by visionary agents, but are rather gradually
built in the interactions between agents. Therefore, it is hard to pinpoint the source
of the new insight to any single agent; it emerges from the process itself. In article
IV, a similar conclusion is made on the level of an innovation system: the shared
perceptions about futures are gradually shaped in the interaction between agents
from existing perceptions. Creation of new knowledge about futures is a gradual
process building upon existing knowledge. Furthermore, new knowledge is not
necessarily replacing the old perceptions, but rather creating new additional perceptions.

3.6

Results summary

The main research contribution of the articles is summarised in Table 3. The articles support the postulates I outlined in Section 1.2. Firstly, the concept of foresight system is described more fully as well as its benefits compared to the process view. The systems view highlights the interaction between agents as a key
factor in understanding futures knowledge creation. This brings to the fore the
impact of who is involved and through what kind of processes, but also the influence of past and parallel foresight exercises. The systems view thus broadens a
process view and positions the foresight process to a larger context.
A view of futures knowledge as a network of concepts used to talk about the future is elaborated and illustrated in the articles. The network consists of explicit
knowledge in the form of memory objects, articulated knowledge in the form of
metaphors and embodied knowledge in the form of agents’ cognitive schemes.
There are thus different perceptions of the network based on the mindsets of the
agents. Furthermore, the network is not static, but constantly evolving as a result
of agent interaction. The process of shaping the network is the source of out-ofradar knowledge.
Futures knowledge creation means, on the innovation system level, changing
the emphasis or linkages between the concepts in the network. Through intensive
interaction this can result in a reframing of a concept or even an introduction of
new concepts. On a group level, this means building upon the ideas of others and
challenging existing assumptions, not just articulating and sharing embodied
knowledge.
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Systems view to foresight

Futures knowledge creation
is presented as an
interaction between
participants to a foresight
process

Foresight system consists
of agents, their cognitive
schemes, mediating events,
strategic objects, metaphors
and memory objects

The context of foresight
consists of nested systems

Foresight defined as a
complex adaptive social
system

Article

Knowledge creation
dynamics in foresight: a
knowledge typology
and exploratory method
to analyse foresight
workshops

Elements in the
construction of futureorientation: a systems
view to foresight

Multi-layered foresight:
lessons from regional
foresight in Chile

Emergence of shared
perceptions of futures
in a foresight system

Focus on interactions
between agents in the
innovation system

Description of the four
layers: landscape,
innovation system,
organisation and individual

Foresight system is nested
in innovation system layer
and consists of agents on
the organisational and
individual layers

Focus on individual and
group processes in futures
knowledge creation

Multiple, nested layers

Table 3. Summary of the research contribution of the articles.

Perceptions about the
futures described as a
network of concepts used
when talking about the
future

Futures knowledge as a
network is a snapshot of
foresight contributions to
knowledge and differs from
layer to layer

Futures knowledge as a
network consists of memory
objects, metaphors and
cognitive schemes.

Futures knowledge created
by building upon the ideas
of others: foresight
workshops as temporal
gatherings, where the
network of futures
knowledge is shaped

Futures knowledge as a
network

Shared perceptions emerge
from and are shaped in the
interaction between agents

Foresight contributes
explicit knowledge, relations
and capabilities (tacit
knowledge) to different
layers

Futures knowledge is
created in the interactions
between the agents

Futures knowledge is
created by challenging
assumptions, reframing and
cumulative discussion flow

Knowledge creation in
foresight

4. Implications for strategy and policy making
Foresight has developed from relatively straightforward expert-based technology
assessments to a multi-layered and multifaceted collection of methods and approaches, reflecting the growing complexity in the context of policymaking (Miles
et al., 2008; Schoen et al., 2011; Köhler et al., 2015). Foresight is conducted in an
increasingly interconnected and interdependent environment. For example, issues
such as climate change, aging, poverty and unemployment are interconnected,
and actions taken to combat problems in one issue affect the others. Furthermore,
the issues cross disciplinary, sectoral and political boundaries and thus cannot be
handled by a single agent in the system.
In addition to the issues, the agents such as ministries, regional governments,
NGOs, companies and research institutes are also interdependent and interconnected, i.e. they form a complex adaptive system. No single agent can control or
guide the development of the system, but rather the change emerges from the
combined effect of direct and indirect impact of the agents. Shaping the future
cannot thus be “outsourced” to any single agent, which means that broad participation becomes ever more important. In order to better facilitate the participation it
is important to understand the interdependencies between the agents and the
functioning of the system.
In terms of knowledge production, the tendency has been to think that more is
better, and that better research or foresight will lead to better decision making (cf.
HLEG 2002). However, in the world of “big data”, trend databases and a large
number of publicly documented foresight exercises, information is not scarce.
Rather, the problem is what to do with that information: how to manage and interpret it? Related to the issues of interdependency and participation, there is also a
need to understand the sources of knowledge and the hidden assumptions in it.
Relevant questions include who has been involved and in what kind of a process.
The systems view of foresight and the concept of futures knowledge as a network help provide answers to the challenges and questions mentioned above. The
main implications are summarised in Table 4 and contrasted against the process
view. In this section I elaborate the implications on four overlapping themes:
x
x
x
x

Futures knowledge production
Context dependency of futures knowledge
Futures capability
Participation and expertise in foresight
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After discussing these themes, I also suggest some ways of organising foresight
from the systems view.
Table 4. Differences between the process view and systems view of foresight
Topic

Process view

Systems view

Purpose of
foresight

Create knowledge about the future

Shape the perceptions of futures
and debate which is preferable

Organisation
of foresight

Tendency is towards large, separate
projects

Flexible and continuous processes
interacting in a foresight system

Starting
point

Needs of the decision maker or
other process owner

Previous and parallel foresight
processes, the current perceptions
of futures

Control

Process is controlled by foresight
practitioners or process owner

A foresight system cannot be controlled, but perceptions of futures
can be influenced through strategic
objects and mediating events

Participation

Narrow expert-focused participation
or broad consensus-focused participation

Broad and inclusive participation
encouraging disparate views

Capability
building

The capability to think about alternative futures is embodied by foresight
practitioners, who facilitate the
process

Futures capability accumulates in
the foresight system through continuous activities

Outcome
and impact

A foresight process produces futures
knowledge, which is then used by
decision makers

The changes in the way future is
perceived influences the actions of
the agents

4.1

Futures knowledge production

If futures knowledge is seen as a network of concepts used to talk about the future, then it could be said that foresight processes build on the existing perceptions about the futures. Images of the futures are constructed using old concepts,
or based on old images of the futures. The network of concepts continuously
evolves as a result of foresight activities through changes in the emphasis of concepts, through the reframing of concepts and to a lesser extent by introducing new
concepts. In the policy making context, this means that 1) the foresight activity is
often a debate about what concepts to emphasise, 2) reframing concepts requires
intensive interaction between a broad set of agents and 3) new concepts can be
introduced, if the process and topic are kept open.
The agents in the foresight system have different perceptions as to what is important in the future. This is reflected in different emphases in the network of concepts used to talk about futures. Therefore, a foresight activity in the political con-
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text is often about “debating the future” (cf. HLEG 2002). In a critical debate the
focus should be on opening up possibilities and discussing what kind of society is
preferred by the agents. However, often the approach is more instrumental and
while multiple agents may be involved, the “official” outcome is decided by the
owner of the foresight process. The outcome may reflect a consensus, but it is
useful to be aware of who has had the last word in encapsulating it, i.e. whose
perception it mainly represents. This often receives little attention in foresight, with
the risk of the exercise becoming a legitimization process or a strengthening of
“futures imperatives”, such as “we need growth or else all will fall” (see Ahlqvist &
Rhisiart 2015). Explicating the different perceptions of the network of concepts in
terms of differences in the emphasis of and linkages between different concepts
helps make these futures imperatives more visible and highlights the differences in
views.
Reframing requires challenging existing perceptions and seeing new connections between different concepts. This seems to be facilitated by intensive interaction. For example, in the “Water in Antofagasta 2040” project, water scarcity was
reframed as a research opportunity and selling point instead of merely a barrier
during an intensive workshop session. Reframing is essential for moving away
from an instrumental use of foresight and opening up the discussion around a
topic (cf. Stirling, 2007). While a thorough answer to what common topics in foresight should be reframed is well outside the scope of this dissertation, I can illustrate the main point with some examples. There seem to be issues that are political taboos and are thus usually not part of discussions at least in national policyoriented foresight. The assumptions about constant growth, and related to that the
existence of the economic system as it is should be open to discussion when
imagining alternative futures. Other examples could include the relationship between employee and employer and the meaning of jobs in general, the basis of
nationality (e.g. geographic or virtual), the structure of the political decision making
process, and the aim and meaning of progress.
In addition to changing emphasis and reframing, it is also possible to introduce
new concepts. This seems to be facilitated by reframing and challenging assumptions and requires flexibility in terms of both process and content. A restrictive
process does not encourage the exploration of the topic and free associations
emerging from this exploration, allows too little time for this kind of divergent
phase or sets the agenda such that the perceptions are anchored in a narrow
mindset. In such a process, there may not be enough time or the right atmosphere
to broaden and build upon existing ideas (Fredrickson, 2001; Nonaka et al., 2000).
And if the topic is kept too narrow, the range of sources for new concepts is restricted. New concepts in the network signal a major change in the way of thinking,
an opening up of a new narrative. For example, in the South Australian cellulosic
fibre value chain project, the concepts of nanocellulose and biobased polymers,
among others, helped generate alternative narratives for the future of the region
(see Ahlqvist, Kettle, et al., 2013).
I argue that the value of foresight processes is in rethinking what is important
and preferred, and the ways to achieve preferred futures. This links back to the
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argument by Polak (Polak, 1973) about having an image of the future worth striving for. In futures research, there is a tradition of considering not only what is possible or probable, but also what is preferable, e.g. what is a good society or what
do we mean by “human betterment” (Bell, 2004). The idea of debating about preferable futures is also present in many definitions of foresight and to some extent
also in practice, especially in topics such as the Grand Challenges. However, the
dominant mode of foresight has been argued to be “instrumental”, i.e. focused on
”optimising gains and offsetting risks within the dominant (extant) system”, rather
than “emancipatory”, i.e. about “revealing some meta-level knowledge about the
human condition in order to change the behaviour of human beings and societal
entities towards a more sustainable direction” (Ahlqvist & Rhisiart, 2015, p. 95 96). I argue that being aware and opening the concepts taken for granted when
talking about alternative futures is a necessary step in moving away from used or
disowned futures (Inayatullah, 2008) and creating a future worth having. Just
doing more foresight on predefined topics with a closed process does not lead to
more futures knowledge or more preferable futures.

4.2

Context dependency of futures knowledge

In a foresight system, knowledge embodied or codified in one process is used as
an input for another. The processes may operate in different contexts with different
purposes. However, because futures knowledge is context-dependent (Piirainen &
Gonzalez, 2015; Hage et al., 2010), this can create a mismatch between what was
intended and what was interpreted. For example, a scenario exploring different
technological possibilities might be taken to represent an assessment of the technology readiness level. Using the typology of futures knowledge I differentiate
between three sources of mismatch: the reinterpretation of codified knowledge,
the diversity of embodied knowledge and the nature of the process of embodying
out-of-radar knowledge.
Codified knowledge is a snapshot of the network of concepts, taken from a specific viewpoint and with a specific purpose in mind. Therefore, it has a specific
context inherently attached to it. However, it might be interpreted in a different
context. This creates a mismatch that may have negative or positive consequences. For example, using a scenario made for a specific country might ignore some
key aspects of another country. On the other hand, it might also open new possibilities by highlighting future developments that would otherwise have been
missed due to being too tied to the local context. From an emancipatory view,
making explicit the context inherent in encapsulated codified knowledge is important in order to reveal the power structures and values implicit in it.
The second source of mismatch is the different backgrounds of the agents in
the system. This is reflected in the diversity of embodied knowledge. When embodied knowledge is articulated, its inherent context is brought into the discussion.
An example of this would be when agents from different backgrounds are “not
talking the same language”. Making the context explicit is essential for enabling
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constructive dialogue between agents in the foresight system. Increasing the diversity of embodied knowledge, i.e. including agents with diverse backgrounds,
can lead to conflicts and problems in the interaction between agents, but also
brings new ideas, viewpoints and associations to the process. In the terminology
of complex adaptive systems, this diversity increases the energy of the system. As
with codified knowledge, the mismatch can lead to misinterpretations or to the
broadening of the discussion.
Out-of-radar knowledge illustrates a third aspect of context dependency in futures knowledge: that of the influence of the nature of the foresight process. As
stated above, more intensive interaction seems to enable reframing and thus the
shaping of the network of concepts. Those agents who are part of this intensive
interaction are able to embody the out-of-radar knowledge, while it may seem
either trivial or out of scope for other agents. The agents in the foresight system
are thus at different positions related to the ability to use the futures knowledge
depending on their level of participation.

4.3

Futures capability

Futures capability, defined in section 3.2, highlights two key ways of seeing capability in foresight from a systems view:
x
x

The outcome of a foresight process not as an object but as an increase in
capability.
Foresight as a continuous action to increase and maintain this capability.

Futures knowledge as a network encompasses both the codified memory objects
produced in a foresight process and the accumulation of futures capability. A
snapshot of a futures knowledge as a network from one viewpoint may be captured in e.g. a scenario document, but it is the comparison of different perceptions
of the network and the shaping of the network that can increase futures capability.
Seeing the connections between different concepts, seeing how they change and
how they differ between various viewpoints enhances the ability to think about
futures in the plural and to connect to the larger context. In terms of the futures
knowledge typology, futures capacity is the ability to embody “out-of-radar”
knowledge and bring it to the discussion in a meaningful way so that it opens up
new directions and insights about alternative futures.

4.4

Participation and expertise in foresight

In a foresight system, no-one is in control and capable of creating a future by
themselves. Rather, the images of the futures (represented by the network of
concepts) and consequently the actions to achieve one or more of those futures
emerge from the interaction between agents. A foresight system is a complex
adaptive system which operates best if it is at the “edge of chaos” (Kaufmann,
1995; Stacey, 1996). Policy makers or other users of foresight should not be de-
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luded into thinking that they can order an image of the future to their liking by
doing a foresight study; or to be more precise, to think that this image of the future
would be shared or agreed upon by other agents. Knowledge creation in foresight
– the shaping of futures knowledge – is a gradual, continuous process of discussing and, more importantly, listening. Broad participation ensures that different
agents in a foresight system can have an opportunity to shape the dominant perception of alternative futures, represented as the network of concepts. For example, in horizon scanning, broad participation enables the collection of various and
diverse signals as well as the joint structuring of these signals into meaningful
groups (Könnölä et al., 2012).
Increasing participation has been topical in foresight for some time (Van der
Helm, 2007). Participation is described as one of the key characteristics in both
the newest wave of corporate foresight (Daheim & Uerz, 2008) and in foresight
aimed at informing or influencing public policy and decision making (Miles et al.,
2008). However, the nature of participation and stakeholder ownership has received less attention (Soste et al., 2015). For example, there has been a tendency
to highlight how many experts and how many experts of “high quality” were included in a foresight process as an indication of the quality of the results
(Kettunen, 2014).
From the viewpoint of futures knowledge as a network, I describe three approaches to participation in foresight: legitimation, expert opinion and broad engagement. These vary based on their assumptions about the purpose of foresight,
the nature of participation and power relations (see also Salo et al., 2009; Könnölä
et al., 2009). The three approaches described here are not a comprehensive set of
modes of participation in foresight, but rather help illustrate the different assumptions made about futures knowledge. By legitimation I mean an instrumental use
of foresight to support a pre-set agenda. In this approach, the future has been
“decided” already and the role of participation is to inform and persuade others to
adopt this “official future”. Foresight is thus more of a ritual of strengthening “futures imperatives” than an inquiry into the futures (cf. Ahlqvist & Rhisiart 2015).
The aim is to strengthen the network of concepts as perceived by the “owners” of
the foresight process, for example the funders or policy makers who have initiated
the process.
In the “expert opinion” approach, future is not fixed, but something that is “out
there” to be explored and found. A selected group of key experts are gathered to
have their say on what the future will be (see e.g. Bauer & Pregernig 2013). This
process will strengthen the concepts and linkages in the network that the experts
see as most probable. While this does bear some resemblance to forecasting,
experts can take into account non-linear developments and surprises. Still, the
view is that of an objective future to be found, not necessarily something that is
produced or shaped during the process. This does not mean that this type of participation would not be useful. Depending on who is counted as an expert and
what the nature of the interaction is, this approach can produce views that would
be hard to get from a broader participation. A small but diverse group, focused on
a specific topic may come up with new linkages and reframings more quickly than
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a broad heterogeneous group. The question is then how to present these perceptions in a meaningful way to other agents. On the other hand, if the experts come
from relatively similar backgrounds and the process does not encourage voicing
“out-of-radar” ideas, the outcome will probably be the strengthening of the current
dominant view in the network of concepts and focus on short-term conventional
actions (cf. Weber et al., 2009). Such a process will easily lead to groupthink (Janis, 1972).
The question of expertise in foresight, in the systems view, is not only a question about specific substance matter knowledge, but also about the ability to understand interconnections and change, think differently and embrace plural views.
In other words, it is about the futures capability described in section 3.2. Substance matter expertise is often narrow in terms of understanding interconnections
in a broader innovation system. Thus, the perception of what the relevant system
is can be narrow and consequently the basis for understanding changes and future development in the system is also narrow. In a complex system where many
things are interconnected, as is the case with many current policy challenges,
understanding future developments requires a broader view of the system. Part of
this understanding comes from analysing the past and current developments in
the system. However, this has to be balanced by critical reflection on the current
assumptions that might not hold in the future. Exploring the plural views of futures
is one way to bring the assumptions to surface. This means exploring different
perceptions as to what the future is, expressed as differences in the emphases
and linkages between concepts in the network.
These questions about expertise are also relevant in the ”broad engagement”
approach to participation, where the emphasis is on trying to get as many agents
involved in the process as is feasible. Broad participation does not automatically
mean fresh ideas and radical changes in the perceptions about futures. The end
result can be a consensus which does not satisfy anyone. In terms of the futures
knowledge as a network, this would mean an “average” view of the network, which
removes radical views and only slightly complements the dominant view with
some divergent aspects. The aim for consensus is symptomatic of the process
view. If foresight is seen as a process, the focus is on thinking what methods to
use in different parts of the process in order to enhance participation and to end
up with an outcome everyone can agree upon. As participation takes resources,
there is a need to carefully consider when and how to strive for broad participation
and what is the role of the participants (see e.g. Brummer, 2010). In contrast, from
the systems view the focus is on building relationships between the agents and
enabling them to take part in shaping the future. A systems view thus focuses on
changing the structure of the system so that it encourages a broader and more
inclusive participation also informally and outside a specific foresight process.
However, this does not necessarily lead to a more coherent common view of futures. In the terms used in systems intelligence (Hämäläinen & Saarinen, 2004;
Hämäläinen et al., 2014), the aim is to deconstruct systems of holding back and
enhance positive spirals of expectations. The keys to do that lie in systems thinking, being open to alternatives, embracing ambiguity and uncertainty as natural
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characteristics of a complex system and enhancing intensive interaction between
a broad set of agents. In the next section, I will suggest some ways of implementing foresight from the systems view.

4.5

Organising foresight in the systems view

The foresight system is embedded in the innovation system. By this I mean that it
has partly the same agents and its role is both to anticipate and shape the changes in the innovation system. Anticipation means identifying current conflicts, tensions and drivers and revealing hidden assumptions in order to get an idea of how
the system might change in the future. Shaping the innovation system means
influencing the perceptions of alternative futures by introducing strategic objects
and mediating events. Through changing the perceptions the aim is to encourage
action towards achieving preferred futures. It is worth emphasising that the concept of a foresight system is not meant to create more boundaries, e.g. between
foresight and non-foresight activities, but rather to frame foresight as a natural part
of the activities in an innovation system.
The function and added value of foresight is to shape existing perceptions of futures, illustrate the differences in perceptions and introduce new perceptions. This
is achieved through changing the emphasis, reframing and introducing new concepts, as described in section 4.1. Thus the aim is not so much to say what will
happen in the future, but rather help agents in the system to articulate, share and
create perceptions about alternative futures. Shaping existing perception of futures
influences the behaviour of agents and thus also shapes the future. While foresight does inform policy, facilitate its implementation, embed participation, support
policy definition, help reconfigure the system and serve a symbolic purpose (Da
Costa et al., 2008), I frame these functions through the concept of futures
knowledge as a network. I argue that this helps to see foresight as part of existing
activities in the system, not as a separate process of gazing into the future.
Because foresight is a system that operates through foresight processes, it is
continuous. The processes can be large or small, participatory or expert-based,
short or long, as long as they are flexible in process and scope. This can be
achieved for example by an adaptive and iterative process (see e.g. Eriksson &
Weber, 2008) or through modular process design (see e.g. Brummer, 2010;
Könnölä et al., 2009). The key thing is the interaction between the processes,
through the interactions between the agents. The processes are part of a continuum of foresight activities in the system, all shaping the network of concepts. Instead of putting all the resources into one big foresight project, it might be more
effective to have many small processes and to see them through the systems
view. As an example, Vilkkumaa et al. (2015, p. 186) argue that an optimal policy
for fostering breakthrough technologies is to
“experiment on a large number of projects for some time and, based
on this experimentation, commit resources only to those few projects which appear best.”
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Likewise, Eriksson and Weber (2008) propose an adaptive approach to foresight,
in terms of learning from experience, adjusting strategies based on new information and finding a balance between shaping and adapting to alternative futures.
The balance between shaping and adapting is relevant in the systems view of
foresight. While the foresight system cannot be controlled, it can be influenced
through strategic objects and mediating events. The nature of interaction between
the agents can be influenced by mediating events: for example who is included in
a process, how and when. Strategic objects guide the focus to specific topics and
help establish a common ground among foresight processes. However, they are
not a tool for control: not all foresight activity will focus around a specific strategic
object. Furthermore, a strategic object may be given interpretations that were not
intended by those who introduced it. These interpretations can be a source of new
insights as well, as described in section 4.2.
The strategic objects and mediating events help shape the network of concepts
used when talking about futures. Strategic objects shift the emphasis to certain
concepts and may introduce some new linkages. Redefining the linkages between
concepts and reframing concepts can be carried out in a process with intensive
interaction among the agents. This can be achieved by appropriate mediating
events, for example open workshops instead of surveys or including agents with
conflicting views in a constructive setting. Introducing new concepts and thus
radically new perceptions requires futures capability from the agents, which accumulates through their involvement in the foresight processes.
Increasing futures capability can be achieved by embodying both articulated
knowledge (through learning and internalising) and out-of-radar knowledge
(through visualisation and reflection), experiencing how the network of concepts
changes and seeing different perceptions to it. As stated before, continuous involvement in the foresight processes is necessary, but not sufficient in itself. In
addition, reflection is needed, both about own perceptions to futures and about the
process and the perceptions of others. Through reflection the view of futures
knowledge as a network expands and the ability to see plural perceptions increases.
The main recommendations for changing the current way of conducting foresight are summarised in Table 5. Instead of large all-encompassing projects, the
systems view encourages flexible and continuous foresight processes, which are
seen as parts of a larger whole and which interact with each other. While the system cannot be controlled, it can to some extent be influenced by strategic objects,
which influence the content, and mediating events, which influence the interaction
between agents. Futures capability accumulates in continuous foresight processes
and requires reflection. The continuous foresight processes shape the network of
concepts and thus the perceptions about futures, which in turn influence present
actions.
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Table 5. What should be done differently in the practice of foresight?
Question

Change

What kind of projects?

From separate projects to continuous ones. Scale, duration and
size may vary, as long as the projects remain flexible.

Who should organise?

From centralised control to a foresight system, where foresight
activities initiated by various agents are connected.

How is the project run?

From strict scope and process to adaptive and flexible process.
Intensive interaction is needed in order to reach out-of-radar
knowledge.

Who should participate?

From broad participation in terms of quantity to broad in terms of
diversity of agent backgrounds. System structures support informal networking and ensure the opportunity to take part in the
discussion on preferred futures.

Who is an expert?

From subject matter experts to experts capable of embracing and
articulating multiple perceptions of the future of an issue.

What is produced?

From documents to reframing the discussion, represented as the
changes in the network of concepts used to talk about futures.
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5. Theoretical implications
The main theoretical contribution of this dissertation is advancing the systems
view of foresight and using it to describe futures knowledge creation. In particular,
the typology of futures knowledge, elements of a foresight system and futures
knowledge as a network of concepts help describe knowledge creation in foresight. In addition, the concept of multi-layered foresight provides a structure for
positioning different foresight approaches.
Operationalizing new conceptual models has required developing and modifying research methods. These include:
x

the codification of phrases in a foresight workshop based on the typology of
futures knowledge in order to analyse the flow of the conversation and
manifestations of futures knowledge (see article I),

x

text mining written documents in order to trace the changes in a network of
concepts (see article IV), and

x

analysing case studies based on the elements of a foresight system and
the framework of multi-layered foresight (see articles II and III).

In this section I describe the implications of these contributions for theory in more
detail. I also consider the limitations and avenues for further research.

5.1

Foresight as a system

The theoretical basis of foresight has been criticised (Piirainen & Gonzalez, 2015;
Hideg, 2007; Öner, 2010). Among other shortcomings in theory, there is little understanding of the process of futures knowledge creation (Slaughter, 2001). This
dissertation contributes to the on-going discussion on the theoretical underpinnings of foresight and especially to the question of how futures knowledge is created in foresight. I have used the systems thinking frame, mirroring recent proposals by Saritas (2013) and Andersen & Andersen (2014). Systems thinking is a
useful theoretical frame for foresight, which aims at understanding and shaping
the future – a complex adaptive system if any. Framing foresight itself as a system
and analysing futures knowledge creation from this frame is one of the main theoretical contributions of this dissertation.
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The aim in innovation system foresight (Andersen & Andersen, 2014; Andersen
et al., 2014) is to integrate the current understanding of innovation, as described in
innovation studies, to foresight.. I build on this work by positioning foresight as a
part of an innovation system (cf. Brummer, 2010). However, I also base the definition of what a foresight system is to systems thinking approaches, especially complex adaptive systems theory (Kaufmann, 1995; Stacey, 1995). An innovation
system is the context for a foresight system, but the system itself is described
using terms and theory adapted from systems thinking. This is also the main difference to the work by Saritas on Systemic Foresight Methodology (Saritas, 2013).
I build on many of the concepts suggested by Saritas, such as continuity, but also
describe the elements of the foresight system in more detail. Likewise I use the
insights on the influence of individual, organisational and individual capacities in a
FTA systems (Weber et al., 2012), but focus more on the interaction between
agents. Amanatidou and Guy have defined a foresight system in the context of
“participatory knowledge societies” (Amanatidou & Guy, 2008). However, their aim
with the foresight system is to support the impact assessment of foresight, while
my focus is on understanding knowledge creation and the practice of foresight.
One important distinction that I make, following Andersen and Andersen (2014)
is between a foresight system and a foresight process. I suggest definitions for
both of them and describe their interdependence: a foresight system operates
through foresight processes. This distinction is useful for theory for three reasons:
x it positions foresight processes as part of a larger system,
x it positions the ample literature on ideal foresight processes to the systems
view, and
x it helps to understand the context dependence of foresight by illustrating
that the process does not start from a “blank slate”.
The systems view of foresight means that the focus shifts from “ideal processes”
to “ideal systems”. The elements of a foresight system are one description of the
structure of a foresight system. The concept of multi-layered foresight provides
further structure by helping focus on different layers where foresight has an effect:
landscape, innovation system, organisation and individual. The knowledge typology helps to understand the nature of knowledge in a foresight system, especially
from the viewpoint of an individual.
A system is defined both by its structure and its functions or dynamics. In this
dissertation, I have focused on the dynamics regarding futures knowledge creation. The conversions between different knowledge types describe dynamics on
the level of individual interaction. I have also described the interactions between
the elements of a foresight system, again with a focus on knowledge creation:
knowledge emerges from the interaction between agents, is embodied as capabilities which in turn affect the interaction. These descriptions combine insights from
the theory of knowledge management to foresight, and build on previous work,
such as the “rye-bread model” by Uotila et al. (2005).
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5.2

Typology of futures knowledge

The typology of futures knowledge is a further link between the literatures on
knowledge management and foresight. It brings more detail to the analysis of
futures knowledge creation compared to the simple tacit-explicit split. In addition to
incorporating self-transcendent knowledge (Scharmer, 2001), redefined as out-ofradar knowledge to be more suitable for the context of foresight, the typology also
makes a distinction between codified and articulated. This is relevant for foresight,
where knowledge does not only reside embodied in experts or codified as documents, but is also “live” in the process. Thus, the typology is more apt for identifying futures knowledge in a foresight process than the tacit-explicit split or the division to implicit, explicit and self-transcending knowledge used e.g. by Uotila et al.
(2005).
The typology of futures knowledge also acts as a bridge between the view of futures knowledge as detached nuggets of information and the network view as
described in Section 3.4. The network view of futures knowledge is especially
suitable for a systems view of foresight, as it describes futures knowledge as continuous, plural and multi-faceted network constantly shaped by interaction between agents in the system. This brings a new angle to the study of futures
knowledge. Instead of focusing on the outcomes of foresight, or on its philosophical underpinnings, the object of study becomes the change in the perceptions of
futures expressed by the agents in a system. These can be represented as a
network of concepts and further analysed using the typology of futures knowledge.

5.3

Multi-layered foresight for positioning approaches and
methods

While I use the term foresight to refer to activities aimed at anticipating and shaping alternative futures in general, it is worth noting that it covers many different
approaches with slightly different aims. The concept of multi-layered foresight
helps to position the many foresight approaches in relation to one another and
structure the contributions of foresight exercises. As foresight has diversified in
response to different demands, it has become difficult to understand the different
connotations attached to foresight. The multi-layered foresight concept is one
approach to positioning the foresight approaches. However, it should not be taken
to be an umbrella term for all foresight – rather it is one tool for comparing different
approaches.
The concept of multi-layered foresight contributes to determining the focus and
scope of research on foresight. First, the layers help to structure where the dominant focus in a foresight process is: on the landscape (external developments),
innovation system (dynamics between organisations and institutional arrangements), organisational (dynamics within an organisation) or even on the individual
level (personal futures). Second, the three facets of foresight: knowledge, relations
and capabilities, highlight that there is more to the effects of foresight than just
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knowledge. Furthermore, the frame should prove to be useful for positioning different methods in their context. Foresight research has been argued to be “dominated by a commitment to research methods” (Karlsen et al., 2010, p. 61), but
there has been a lack of contextualising of these research methods (Ahlqvist &
Rhisiart, 2015). Being explicit about which layer the method is primarily aimed at,
and being aware of how it contributes to the other layers may help to take the
wider context into account.

5.4

Contributions to research methods

In this dissertation I propose four conceptual frameworks for thinking about the
knowledge creation in foresight: the typology of futures knowledge, elements of a
foresight system, foresight knowledge as a network and multi-layered foresight. In
order to reflect the empirical case studies against these conceptual frameworks, I
have developed or modified research methods. In article I, I operationalized the
typology of futures knowledge by coding the phrases uttered during a foresight
workshop. This included categorizing the phrases as divergent, convergent or
neutral phrases and using a more detailed version of the typology to further classify the phrases. The codification allowed the analysis of the flow of the conversation as well as exploring how out-of-radar knowledge manifested itself in the discussion. This method is applicable to analysing the discussions held during a
foresight process and seeing when the discussion opens up to new directions and
when it converges towards a joint outcome.
In article IV, I used text mining to create concept maps of written documents in
order to analyse the changes to perceptions about futures. The co-occurrence of
words was calculated and presented as a concept map. This provided a way to
mitigate researcher bias in getting a first impression of the key concepts and their
evolution during the process. Text mining was followed with a more qualitative
analysis of the changes in the network of concepts. Such a research method is
applicable for analysing futures knowledge as a network and seeing how it changes.
I have also used conceptual models to guide the analysis. In article II, I used
the elements of a foresight system to identify key aspects of two empirical case
studies. Likewise, in article III the multi-layered foresight framework helped to
structure the many contributions identified in the case study. Both of these conceptual models can be used to analyse other foresight processes.

5.5

Limitations

This dissertation is about futures knowledge creation in foresight. This has
meant that the focus is on futures knowledge, although I have also touched upon
other related aspects of foresight, such as relations, futures capability, participation and expertise. However, many aspects of foresight have remained outside the
scope of this dissertation, such as methodological developments, the functions of
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foresight in general as well as a more detailed look at participation and expertise.
Most notably, I have not included the evaluation and impact of foresight, which has
been a much discussed topic both in policy and research (see e.g. Amanatidou
2011). However, the conceptual models I present, such as the elements of a foresight system and especially multi-layered foresight, could prove useful for assessing the impact of foresight.
The theoretical basis is on foresight, innovation systems, systems thinking and
knowledge management. This means that several relevant approaches to
knowledge creation have been left out. For example, views from psychology and
cognitive science have been omitted, although I frame knowledge creation essentially as emerging from the interaction between individuals. Likewise, considerations of group dynamics and the influence of agent demographics have been beyond the scope for this dissertation, but could prove to be interesting avenues for
further research. Although I briefly review the discussion of futures knowledge
from the viewpoint of the philosophy of science, this view has also been left to a
minor role.
Although this is a dissertation about foresight and futures knowledge creation, I
have not explicitly discussed the time dimension, especially in relation to systems.
Systems change over time. The elements of a foresight system help describe
foresight as a system at one point and can be used to compare the system at
different times. However, the elements do not directly depict why the system has
changed or the mechanism of that change. Thus it is worth keeping in mind that
the foresight system as an analytical, relatively fixed construct is just a perspective
to foresight activities at one point in time.
The research method is based on grounded theory (Glaser & Strauss, 1967;
Glaser, 2011) and case studies. This approach can be criticised for providing a
weak basis for generalization. There can always be more case studies. However, I
argue that the range and scope of the case studies included in this dissertation
provide a good general snapshot of current foresight practices, at least as practiced in Finland, which is one of the forerunners in policy-oriented foresight (Köhler
et al., 2015; OECD, 2015). That said, it should be acknowledged that the findings
in this dissertation assume the context of foresight in an innovation system, and
that other contexts could have nuances that are unaccounted for.

5.6

Avenues for further research

As noted in the limitations section, there can always be more case studies. Especially applying the typology of futures knowledge, analysing the evolution of network of concepts and using the frames of foresight system and multi-layered foresight could benefit from more case studies. This would most likely improve the
conceptual models and expose aspects that they do not capture. Related to the
additional case studies, longitudinal studies of a foresight system spanning multiple foresight projects and processes could prove interesting for further developing
the systems view. Focusing on a specific organisation could provide insights to the
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accumulation of futures capability as well as its transfer across organisational
borders.
Applying the conceptual models in other fields could also prove useful. For example, the elements of a foresight system have been developed with the context
of foresight in mind, but they could be applicable to the field of strategic management as well, especially in cases where the focus is on long term strategy development or learning. Finally, as suggested in the limitations section, the findings of
this dissertation could be complemented by research from psychology and cognitive science.
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