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1 Introduction
In a rapidly changing world, corporate foresight represents a promising approach for organizations
to identify emerging changes in their environment early and act accordingly in a timely manner.
As firms develop an understanding of weak signals, trends and developments that may affect
their business in the medium-to-long run, they build up "strategic preparedness" and prevent
discontinuities that may come to them as a dangerous surprise (Ansoff, 1975). In addition,
foresight helps organizations to recognize and exploit emerging opportunities more quickly and,
thus, foster the firm’s innovation capacity. Ultimately, organizations that keep a good vision
on what is happening at their periphery can gain tremendous advantage over rivals (Day &
Schoemaker, 2005).
Corporate foresight has continuously evolved over time (Rohrbeck et al., 2015). Foresight was
typically conducted by firm managers and internal employees, and sometimes external sources
such as networks (Reger, 2001) as well as analysts and consultants (Rohrbeck et al., 2015). Other
external sources such as (lead) users, user collectives (e.g. communities and crowds), suppliers,
buyers, research institutions, partner firms or even competitors have so far rarely played a role.
This is remarkable, given that advances in information and communication technologies, among
other factors, have increased the potential and decreased the costs of conducting searches for
external sources (West & Bogers, 2013). Research on open innovation (e.g. von Hippel, 1988,
2005; Chesbrough, 2003; Baldwin & von Hippel, 2011) described how different approaches to
source knowledge from external sources can help firms to support their innovative activities.
Some of them have significant application potential to enrich ’established’ foresight, but research
has not yet fully benefitted from these findings.
Thus, this paper picks up on this need for investigation of those methods, which can be used for
foresight. However, since open and user innovation literature is an umbrella term, which encompasses many different methods and knowledge sources, trying to evaluate all of them would be
clearly beyond the scope of one single article. Thus, the paper narrows its focus to methods that
rely on knowledge of users and user collectives. Using a conceptual approach, the paper builds
on a synthesis of previous findings from foresight as well as open and user innovation literature.
In the context of the first research question, the paper seeks to identify: Which methods are
suitable for sourcing user knowledge for foresight? However, no universal methodology or ‘offthe-shelf’ approach exists and the selection of suitable methods always depends on the firm’s
specific objectives (Slaughter, 2002; Magruk, 2011). Therefore, the paper seeks to answer the
second research question: What are the advantages, disadvantages and boundary conditions of
these methods?
The paper is structured as follows: In the next section, a literature review on foresight, which is
currently developing towards a more open understanding, is presented. The third section highlights why users are highly qualified sources of knowledge and why opening up foresight to users
holds potential to improve foresight practice. In the fourth section, a typology of open foresight
methods that are suitable for drawing on knowledge of users and user collectives is provided. In
the fifth section, these methods are compared with a view to their advantages, disadvantages and
boundary conditions. This discussion is structured along the following key design dimensions:
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(1) number of users involved, (2) mode of interaction, (3) governance mechanisms, and (4) type
of incentives. Finally, the sixth section concludes and suggests areas for further research.

2 Moving from Foresight to Open Foresight
In order to ensure their survival in today’s highly dynamic world, companies need to be able to
detect changes and react to these early (Nelson and Winter, 1982). Against this background,
foresight implies a readiness to deal with long-term issues (Miles, 2010) by providing firms with a
basis enabling them to adapt to unfolding environmental changes. Often vague information exists,
which foreshadows the occurrence of later events and developments. Information progressively
develops and improves over time, but the later a firm reacts, the more likely it will be too late in
making important decisions. Ansoff (1975) points out that the time remaining before the impact
on the firm passes a critical benchmark is crucial: ”For a threat this benchmark may be the level
of loss beyond which the firm’s survival is threatened; for an opportunity the point beyond which
the cost of “climbing the bandwagon” can no longer be recovered through profits” (p. 24). Thus,
through an improved awareness of so-called weak signals, foresight allows firms to act in a timely
manner and have their responses better planned and executed in order to seize opportunities and
avert dangers.
Foresight is an approach to anticipate possible future developments. However, there is no unified
or commonly accepted definition of foresight. Instead, a broad variety of different definitions or
similar expressions exist, which often denote different activities in firms (Reger, 2001; Amsteus,
2008). Ehls et al. (2016) give an overview of definitions and point out that the concept has
so far been referred to as a tool, a process, or an ability. Horton (1999) outlines that foresight
involves gathering relevant information about possible future events and developments that may
possibly affect the organization in the medium-to-long term. Thus, foresight typically takes
a holistic view, i.e. it looks beyond the close and immediate market environment in order to
consider political, economic, social, and technological (“PEST”) factors. The resulting knowledge
is then translated and interpreted in order to understand possible environmental changes and
their implications. Finally, foresight involves a commitment to action, i.e. newly discovered
insights lead to concrete action, which brings benefits to the organization (Horton, 1999). In
that sense, foresight is perceived as an action-oriented approach that does not aim at predicting
or forecasting the future, but supports individuals in thinking about different possible future
states (Vecchiato, 2012).
Foresight activities can benefit companies in multiple ways. Voros (2003) points out that by
opening up an expanded range of perceptions of available options, foresight can make strategymaking potentially wiser (Voros, 2003). Rohrbeck and Gemünden (2011) identified three roles
through which foresight activities can enhance a firm’s innovation capacity. First, foresight can
play the initiator role, i.e. “foresight triggers innovation initiatives by identifying new customer
needs, technologies, and product concepts of competitors” (p. 237). Second, foresight can play
the strategist role, i.e. “foresight directs innovation activities by creating a vision, providing
strategic guidance, consolidating opinions, assessing and repositioning innovation portfolios, and
identifying the new business models of competitors” (p. 237). Third, foresight can play the
opponent role, i.e. “foresight challenges the innovators to create better and more successful
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innovations by challenging basic assumptions, challenging the state-of-the-art of current R&D
projects, and scanning for disruptions that could endanger current and future innovations” (p.
237). Rohrbeck and Kum (2018) conducted a longitudinal analysis and found strong empirical
evidence that foresight leads to higher future preparedness and ultimately enables superior firm
performance.
Experts agree that no universal methodology for conducting foresight exists (Magruk, 2011).
There is no satisfactory ’off the shelf’ solution and foresight will take different shapes and forms
in different organizations to reflect firms’ goals and specific needs (Slaughter, 2002). Numerous methods are available for exploring possible alternative futures and literature on traditional
foresight often focused on scenario technique, roadmapping, and the Delphi method, amongst
others. Methods differ in their fundamental attributes. On the one hand, Popper (2008) distinguishes between qualitative, quantitative and semi-quantitative methods and finds that the
use of qualitative methods is most popular, "due to the fact that the study of the future is
inevitably informed by opinions and judgements based on subjective and creative interpretations
of the changes (or lack of changes) creating or shaping the future" (p. 70). On the other hand,
building on Georghiou’s (2001) typology, Popper (2008) distinguishes foresight methods regarding their capability to gather or process information based on evidence, creativity, expertise, or
interaction. Foresight methods consist of these capabilities to different proportions. In many
cases, foresight methods complement each other and, thus, a combination of methods is often
selected. Hines and Bishop (2013) developed a framework as a meta-method, which helps carrying out foresight in a logical flow and allows substitution of methods in a modular fashion.
Another foresight process framework, which outlines distinct phases, has been put forward by
Voros (2003).
Research on foresight has over time continuously advanced in both theory and methodology
(Reger, 2001; Rohrbeck et al., 2015). Previously, foresight was typically conducted within the
firm’s organizational boundaries and involved mostly internal managers and employees and only
some additional experts and consultants. However, internal actors often have difficulty to perceive
possibly impactful information, as they are focused on day-to-day business or are locked in
prevailing mindsets and power structures of the organization; in addition, the value of expert
judgment in foreseeing change is disputed (Rau et al., 2014).
In the meantime, advances in and a growing availability of information and communications technologies have facilitated approaches to integrate externals into innovative activities (Dodgson et
al., 2006). Likewise, information and communication technologies are likely to revolutionize the
foresight practice (von der Gracht et al., 2015). It appears that foresight practice increasingly
evolves into a more open direction, thereby increasingly utilizing new methods to source futurerelated knowledge from external knowledge sources. In consequence of this development, foresight
research takes up many insights, which have previously been elaborated in the literature on open
innovation (for a review see e.g. Dahlander & Gann, 2010; Huizingh, 2011; West & Bogers, 2013).
At the heart of this stream of research lies the idea that companies should become more open to
external knowledge and ideas (Chesbrough, 2003). The meaning of openness relates to a broader
debate on the boundaries of the firm and is expressed through various forms of relationships
with external actors (Dahlander & Gann, 2010). For instance, the literature has documented involvement of (lead) users (Gassmann et al., 2006; Grimpke & Sofka, 2009), communities, crowds,
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suppliers (Li & Vanhaverbeke, 2009; Schiele, 2010), buyers, research institutions (Fabrizio, 2009;
Cassiman et al., 2010; Harryson et al., 2008), partner firms or even competitors (Lim et al.,
2010). Advances in information and communication technologies (particularly the Internet and
social media) facilitated access to distributed knowledge and enabled novel approaches to source
knowledge from, or collaborate with, external sources. Among the most important open innovation approaches are, for instance, crowdsourcing (Afuah & Tucci, 2013; Bayus, 2013; Boudreau &
Lakhani, 2013; Piezunka & Dahlander, 2015), co-creation (Sawhney & Prandelli, 2000; Prahalad
& Ramaswamy, 2004; Füller et al., 2009), and online communities (Janzik & Raasch, 2011; Kim,
2000).
Some of the methods described in the open and user innovation literature can also be used to
explore alternative futures and hold potential for enhancing current foresight practice. Thus, the
concept of "Open Foresight" as first coined by Daheim and Uerz (2008) refers to "the next phase
of corporate foresight", which is "based on the assumption that businesses can shape future
contexts and markets by anticipating through an open dialogue the dynamic interaction between
social, technological and economic forces" (Daheim & Uerz 2008, p. 332). Mietzner (2009)
differentiates between closed and open foresight, with open foresight referring to the opening
of the process to utilize the firm’s outside world. Miemis et al. (2012) refers to open foresight
as a "process for analyzing complex issues in an open and collaborative way" (p. 92). Ehls et
al. (2016) identify three defining elements, which include (1) the systematic use of distributed
information sources in order to anticipate the future corporate business environment, (2) which is
institutionalized within the organization and often conducted with outside actors, and (3) draws
especially on insights and methods from the open and user innovation research. Wiener et al.
(2018) and Wiener (2018) focus on the necessary organizational context and culture, which is
are an important precondition for a company’s openness towards external sources. In addition,
the concept has appeared in few practice-oriented articles (Rau et al., 2014; Gattringer & Strehl,
2014a, 2014b; Rudzinski & Uerz, 2014). A related term that also emerged together with the
rise of the ’open’ paragdigm is "networked foresight", which refers to foresight conducted in
innovation networks (van der Duin et al., 2014; Heger & Boman, 2015). Overall, little research
on open foresight has been conducted so far. In particular, research has not caught up on new
possibilities that enable the sourcing of user knowledge.

3 Benefits from Integrating Users and User Collectives as Knowledge Sources
In order to explore alternative futures, firms can get valuable input from individual (lead) users
or tap the rich source of knowledge available in various different user collectives, such as (online)
communities or crowds. The definition of users underlying this article covers not only the firm’s
own users, but also users from analogous markets, who face trends similar to that of the target
market (Franke et al., 2013), as well as some nonusers, who are very knowledgeable about
relevant future-related topics. Prior to the discussion of possible open foresight methods, an
understanding of users’ competences and knowledge is needed and of how their integration can
potentially enhance foresight results.
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Boundedly rational actors tend to conduct local searches, i.e. they look for solutions in the
surroundings of their current position (Cyert & March, 1963; Nelson & Winter, 1982; Stuart
& Podolny, 1996; Katila, 2002; Katila & Ahuja, 2002). However, when firms draw only on
previous experiences, established views, already existing knowledge and familiar routines, they
will only take into consideration a narrow solution space. Regarding foresight, this implies a
high probability of blind spots remaining, and of potential harmful developments being ignored
or promising opportunities being missed.
Diversity is a critical component of innovative capabilities (Cohen & Levinthal, 1990) in general.
This also applies to foresight, where the "attempt to accommodate diverse perspectives on the
future is central to the methods for the scanning of weak signals" (Könnölä et al., 2007, p. 611).
Through the involvement of actors with diverse perspectives, the potential solution space can
be significantly broadened. In this way, "Opening up the foresight activities to externals is a
promising way to detect blind spots" (Rau et al., 2014, p. 31). A study by Jeppesen and Lakhani
(2008) confirms the importance of involving people with alternative knowledge. In the context
of a “broadcast search” problem, when information is disclosed widely and everyone is invited to
participate, they examined which external solvers are able to provide successful solutions. They
found that individuals, who come from a field of expertise that is far from the focal field of the
problem, are more likely to come up with successful solutions than actors in the source problem
field. As they are not bound to current thinking in the field of the focal problem, marginal
persons can offer perspectives and heuristics that are novel and therefore useful for generating
solutions to these problems.
Besides adding a novel perspective to foresight, users possess specific knowledge, which is very
valuable to firms. Users can be considered as experts regarding need-related information, as they
know their needs best and have the fullest information about how they want to use a certain
product. In contrast, manufacturers possess information about solution possibilities as well as
the production process itself. This means that users and manufacturers tend to draw on different
local information when they innovate. However, bridging need and solution information between
users and manufacturers is often very difficult, because information is sticky, i.e. it is costly
to transfer a given piece of information to a specific location in a form useable by a knowledge
seeker (von Hippel, 1998). In order to minimize costs incurred in connection with understanding
user needs, it is therefore advantageous to source information from its origin and integrate user
knowledge as closely as possible into the foresight process.
However, not all users are equally helpful. A crucial distinction between typical and lead users
dates back from seminal work by von Hippel (1986). He had observed that typical users of a firm’s
existing products are not well positioned to assess new product needs and potential solutions.
Typical users have a limited ability to conceive novel attributes and uses because they are too
familiar with existing product attributes and constrained by their present real-world experience.
In contrast, lead users "are familiar with conditions which lie in the future for most - and so are
in the position to provide accurate data on needs related to such future conditions" (von Hippel,
1986, p. 796). Lead users have needs that foreshadow the general demand in the marketplace,
but face such needs months or years before the bulk of that marketplace encounters them. This
ability makes lead users an important knowledge source for foresight. By utilizing knowledge
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from lead users, a firm is better equipped to perceive changing habits and preferences of users
and socio-cultural trends.
Lead users have a second important characteristic: As they are dissatisfied with the current
market offering, they benefit significantly by obtaining a solution that caters to their needs (von
Hippel, 1986). As they expect an innovation-related benefit, lead users are motivated to provide
- and often freely reveal at no cost - information and contribute to the development of new
products and services (von Hippel, 1986; von Hippel, 1988; Urban & von Hippel, 1988; Morrison
et al., 2000; Morrison et al, 2004; Franke & Shah, 2003). Some lead users even develop their
own innovations and their ideas were found to be more commercially successful as compared to
ideas generated by traditional marketing research methods (Lilien et al., 2002). Even though
foresight does not immediately aim at generating new ideas and new innovative products, it can
be assumed that the incentive associated with obtaining a solution to lead users’ needs still plays
a role and motivates them to contribute to foresight.
Further research investigated the nature of lead users as well as the consequences of lead userness.
Schreier and Prügl (2008) found that lead users are often characterized as having innovative
personalities, breaking with accepted modes of thought and action and discovering both problems
and avenues of solution. In addition, they found that lead users tend to adopt new products
faster and more heavily than ordinary users. Being an early adopter implies that lead users
can act as opinion leaders, i.e. they can, combined with their importance as communication
sources, play an important role in the diffusion process of newly launched products (Morrison et
al., 2004). In that sense, lead users may influence (and perhaps even set) trends, which makes
them an even more valuable source for foresight.

4 Methods for Drawing on User Knowledge
A growing body of literature on open innovation documents how companies reach beyond their
organizational boundaries to search for knowledge from external actors. Many of these methods
are also suitable for foresight and allow firms to utilize user knowledge for exploring possible
alternative futures. In the following, the paper describes how firms can conduct foresight with
lead users as well as community-based and crowdsourcing approaches. The methods partly
complement each other and can be combined in many ways. In addition, some well-established
methods from more "traditional" foresight exist, which can now be conducted in a significantly
more open way or incorporate elements from open innovation.

4.1 Open Foresight with Lead Users
The characteristics of lead users laid the basis for the development of the lead user method
(von Hippel, 1986). The method aims to incorporate lead users in the fuzzy front end of the
innovation process in order to learn more about emerging needs and, thus, help firms generate
ideas and concepts for new products and services. The methodology involves four steps and
starts with a definition of the search field and of the goals and requirements directed towards the
outcome of the process (Lüthje & Herstatt, 2004). In the next two steps, relevant trends as well
as lead users, who lead these trends, have to be identified. In order to identify lead users, firms
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can use the pyramiding approach, which is a variant of snowball sampling that involves asking
individuals with a given attribute (in this case: lead user characteristics) to identify one or more
others who they think has higher levels of the sought-after attribute (von Hippel et al., 2009).
At the end of the process, identified lead users are invited to workshops, where they discuss and
collaboratively develop new product concepts together with company employees.
Trend analysis and identification are important functions of foresight; thus, it can be stated
that foresight is already part of the lead user method. Previous research has clearly pointed out
that, since lead users are familiar with future conditions, they are well-equipped to "serve as a
need-forecasting laboratory" (von Hippel, 1986, p. 791) and "can be harnessed for forecasting
purposes (Morrison et al., 2004, p. 361). Thus, while the lead user method relies on interviews
with experts as well as secondary information sources such as academic publications, data banks
and the internet for trend forecasting (Lühtje & Herstatt, 2004), one can argue that, in general,
lead users themselves can contribute valuable input to the discovery of trends and open foresight.
In order to conduct foresight with lead users, the lead user method needs to be adjusted as follows:
At first, the search space has to be defined. In a second step, lead users, who are particularly
knowledgeable in the specified search field, have to be identified. Finally, lead users are to be
involved in the exploration of possible futures and trends. Rau et al. (2014) focus on foresight
workshops as appropriate means of opening up foresight processes and enabling collaborative
action. In the workshops, more "traditional" foresight methods can be employed. For instance,
lead users can provide valuable input for creativity methods (such as brainstorming) or support
the elaboration of scenarios.
Apart from the possibility to conduct physical foresight workshops, identified lead users can be
interrogated as experts on future needs. To this end, interviews or surveys can be conducted. Of
particular importance for foresight is the Delphi method, which relies on an anonymous group of
experts, who will be asked to assess possible future states (Cuhls, 2012). Such a group may consist
of lead users serving as experts. The Delphi method consists of at least two rounds; in the second
round, participants will receive feedback on the other experts’ opinions from the first round. In
order to achieve consensus, the experts have the possibility to revise their initial assessment.
The Delphi method can be modified by including additional open innovation elements ("Open
Delphi"), such as an Internet-based research community (Stockinger, 2015).
Another method to obtain trend-related information from lead users is through informal networking with lead users. Once identified, lead users can be directly approached at conferences
or events or be contacted online via email or social networking sites such as LinkedIn, Facebook
or Google+. In addition, some lead users may be active in Twitter or maintain blogs, whereas
firms can follow their tweets and postings. For instance, Hanke and Möhrle (2013) have analyzed
blogs as a source of information for trend identification.

4.2 Open Foresight Methods Involving User Communities and Social Networks
Communities are voluntary associations where members interact with each other to acquire and
exchange information about a topic of common interest. While various types of communities
exist, open innovation literature has focused on those involved in creating innovation outside
the boundaries of the firm (West & Lakhani, 2008). Much information discussed and exchanged
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in communities is usable, accessible and even valuable for companies (Füller et al., 2006). For
instance, as users articulate their general satisfaction and complaints, report bugs and problems
or share ideas for improvement and novel products and features, communities can be a rich source
of information for innovation and new product development. Likewise, in some communities users
discuss future-related issues, which provides relevant and valuable input for open foresight. Some
communities, such as professional futurist associations or informal groups (e.g. organized via
meetup.com) gather offline. However, as the Internet enables communication and collaboration
between members from all over the world, most communities have an online presence.
One possibility for firms, which intend to utilize online communities as a source of information
for foresight, is to rely on existing third-party communities and observe the dialogue and interactions of members taking place. This approach is referred to as netnography and was pioneered
by Kozinets (1998). Initial steps of the method (Kozinets, 2002) involve formulating research
questions, identifying relevant communities that are appropriate for answering this question and
familiarizing with the community. Subsequent data collection includes retrieving copies of the
publicly available online dialogue as well as taking field notes on observations. The data needs to
be filtered in order to include only informational and on-topic information (here, future-related
information is particularly relevant), and the data collection continues until a point of saturation
is reached. Finally, the content retrieved from the community dialogue is analyzed and interpreted to understand the needs of community members and identify relevant trends. Zeng (2018)
applies a netnographic approach to the case of an online community in the field of renewable
energy. He finds that fruitful discussions take place in the community and that it is possible to
derive trends and use the members’ input for foresight issues.
Unobtrusively observing communities relates to the broader phenomenon of social media monitoring. In different social networks such as Facebook, Google+, LinkedIn or Twitter, online user
interactions are recorded and stored in archives, which represent an under-exploited resource for
foresight (Cachia et al., 2007). This massive amount of data from social networks, often combined
with data from additional sources, is usually termed "big data" and can be analyzed to detect
trends and developments with high predictive value. As Drexler et al. (2014) point out, "Big
Data isn’t just a description of huge amounts of data; it is about identifying and understanding
the relations and correlations among pieces of information, and it’s about predictions" (p. 304).
Through aggregation and extrapolation of data, patterns can be recognized and, thus, changing
habits und trends in social behavior be identified. For instance, Asur and Huberman (2010)
demonstrated Twitter’s predictive power. While the available amount of data is increasing at
fast speed, many sophisticated tools for data mining, social media monitoring and analytics are
now available to help make sense of the data.
Apart from the possibility of monitoring communities and social networks, firms can become more
directly involved by taking on a privileged position through sponsorship of existing communities,
or through creation of their own communities (West & Lakhani, 2008). Against this background,
corporate employees join interactions with community members to brainstorm and stimulate
dialog on future-related issues or elaborate shared visions about how users imagine the future
will look like. Hence, communities and social networks "could operate as a large-scale method for
online brainstorming, a text-bed for future concepts, ideas, assumptions or scenarios" (Cachia
et al. 2007, p. 1196).
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4.3 Crowdsourcing Methods for Open Foresight
Another way of sourcing user knowledge for open foresight is through ’crowdsourcing’. The
underlying idea is that a task, which was traditionally performed by a designated agent (usually
an employee), is outsourced to an undefined, generally large group of people by way of an open
call (Howe, 2006). After the problem has been broadcast, typically via a web-based platform,
members of the crowd self-select to solve the problem and submit their ideas, suggestions for
improvement or concrete solutions. Different approaches of crowdsourcing exist, which are also
applicable to open foresight.
One type of crowdsourcing is collaboration-based, where many heterogeneous individuals work
together towards a shared solution. This is common in many projects in open source software
development (Lakhani & von Hippel, 2003; von Krogh et al., 2003; Belonzon & Schankermann,
2012). Another well-known example is Wikipedia, where thousands of volunteers collaborate,
interact and assist each other to build the world’s largest online encyclopedia (e.g. Tapscott &
Williams, 2006). Similarly, wikis and databases that are elaborated in collaboration can be used
to collect knowledge for foresight. Schatzmann et al. (2013) mentions "wildcard databases, prediction databases, trend databases, databases that are used for horizon scanning and databases
that are used for mapping strategic Foresight" (p. 6). One concrete example the so-called
"TrendWiki", which was set up as a crowdsourcing tool for reporting weak signals of change
(e.g. an interesting blog post about new innovation, an interesting aspect heard at a conference, or even just the fact that someone noticed a change in how traffic patterns are shifting)
(Hiltunen, 2011). The results are shared, commented upon, refined or expanded and then the
organization’s foresight team meets twice a year to cluster signals into patterns and phenomena.
Although the TrendWiki is designed for employees from all over the world to report weak signals,
the approach can also be conducted with users.
Another type of crowdsourcing is tournament-based, where many heterogeneous individuals work
on a task or problem and compete for the best solution, which then wins a price. For instance,
companies set up their own platforms to let a large crowd of users brainstorm for ideas, as
highlighted by the case of Dell Idea Storm (Bayus, 2013). In other cases, when facing specific
technical challenges, companies use the service of intermediaries for broadcast search among
experts (e.g. Innocentive case in Jeppesen & Lakhani, 2008). Similarly, principles of tournamentcrowdsourcing can be applied to collect information about weak signals and future information.
This can be achieved for instance, through idea-spotting networks such as springwise.com and
trend-hunter.com, where idea spotters can register and report their observations about ideas,
innovations and startups (Hiltunen, 2011). The best ideas will be published and spotters will
receive rewards for good spottings.
Prediction markets offer another crowdsourcing approach, which can be applied to diverse areas,
such as forecasting future political (e.g. election results), economic (e.g. interest rates; sales),
social (e.g. population development), and technological (e.g. market success of technologies)
developments. Prediction markets are web-based applications that work like traditional stock
markets: Users buy shares if they expect a future event will occur, or sell shares if they expect a
future event will not occur. In real time, demand and supply determine a price, which reflects the
likelihood that a certain event or development will occur. The price increases as more participants
believe an event or development is likely to occur and, thus, bet (real or virtual) money on it.
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Thereby, prediction markets collect and aggregate judgments of all participants, who feed on all
available sources of information such as historical data, forecasts from other approaches, news,
individual expectations (Graefe et al., 2010).
Finally, an emerging approach are collaborative forecasting games, which invite a crowd, often
several thousands of players, to imagine how certain futures would look like (Schatzmann et al.
2013; Rau et al., 2014). The Institute for the Future (IFTF) has developed the "Foresight Engine"
platform to set up games, which simulate different future realities: e.g. a future threatened by
"superthreats" (such as in the game "Superstruct"), a future of energy (game "SmartGrid 2025")
or a future of health care provision systems (game "Future of hospitals"). Players immerse
themselves in these scenarios through e.g. YouTube videos and information made available
through Facebook, blogs and wikis. In the tradition of brainstorming, players are encouraged
to submit their ideas about the future, and, when others build on these ideas to form chains
of discussion, they earn points, awards, and achievements for winning ideas . By aggregating
numerous micro-forecasts, a big picture emerges of how the future will possibly look like.

5 Comparing Open Foresight Methods
The previous section has provided an overview of possible approaches for implementing open
foresight with users and user collectives. On this basis, the present section describes corresponding advantages, disadvantages as well as boundary conditions. The discussion is structured along
four key design dimensions according to which methods differ. First, available methods differ
regarding the number of involved users, i.e. they use knowledge from individuals or from a collective. Second, methods vary regarding the mode of interaction, as they rely either on active
cooperation, unilateral sourcing of knowledge or passive observation. Third, methods (except
passive methods) differ with regard to the degree of control they leave a company to influence
activities and can also be subdivided into self-organized or more directed forms of governance.
Fourth, methods (except passive methods) rely on different incentives to motivate users to contribute to foresight, with both intrinsic and extrinsic motivations existing. Table 1 offers an
overview of the four design dimensions and the corresponding methods.

5.1 Individuals’ Knowledge vs. the "Wisdom of the Crowd"
First, available foresight methods can be distinguished from one another as to the number of
involved users, i.e. methods rely either on the sourcing of knowledge from individuals or the
knowledge from a collective, i.e. a group or crowd of users.
When a firm decides to tap the rich source of user knowledge, one possible approach is to involve
individual users. While typical users are constrained by their present real-world experience, lead
users encounter needs significantly earlier than the mainstream. Thus, lead users are particularly
qualified to act as experts in open foresight. Just as the lead user method relies on the integration
of selected individuals, a limited number of previously identified lead users can be invited for
participation in open foresight workshops (Rau et al., 2014). In this context, traditional foresight
methods can be applied, i.e. the firm is not required to make significant adjustments to its current
foresight practice. However, preparing a workshop and bringing together all participants in one
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place is time-consuming and requires a significant investment of human and financial resources
(Lüthje & Herstatt, 2004). As alternative to having lead users participate in workshops, firms can
source their future-related information through interviewing, networking or using social networks
to connect and follow. But still, the number of users with whom the firm establishes contact
should not get too big, as "maintaining too many relationships is costly and may lead to a
diversion of managerial attention" (Dahlander & Gann, 2010, p. 706). At some point, when
the number of experts gets too large, the benefits of integrating external sources may be offset
(Wallin & von Krogh, 2010). In addition, the identification of lead users (von Hippel et al.,
2009), who are both knowledgeable and motivated to join foresight activities, is not trivial and
remains a challenge. There is also a risk of a selection bias existing, if a firm tends to select lead
users, who share their views and, thus, hinders the detection of blind spots.
In contrast, firms can tap the vast pool of knowledge available within a user collective, such as
a community or crowd. The Internet and modern information and communication technologies
enabled the participation of a large number of people independent of their physical location.
As a result, the potential of searching for input from external sources increased and the costs
decreased (West & Bogers, 2014). Through community and social network-based and crowdsourcing approaches or by conducting Delphi with lead users as experts, these technological
advances are utilized to source knowledge from a huge number of people. They thus harness the
"wisdom of the crowd", which implies that the group or crowd makes more accurate decisions
- or, in this context, better predictions - than an isolated individual, no matter how smart or
well-informed he or she is. Surowiecki (2004) examined the requirements that are necessary to
facilitate the wisdom of the crowd and found that diversity is central, as each person has different pieces of information. Given that all individuals in the diverse and large enough crowd
are decentral and decide independently, individual pieces of information can be aggregated such
that the resulting crowd opinion is more than the sum of its parts. Since these methods do not
require the identification of knowledgeable users, but let the participants self-select, selection
bias is avoided. Moreover, utilizing information and communication technologies, these methods
tend to be of high value but low cost. Despite these advantages, sourcing knowledge from a group
or crowd of users is not the means appropriate for problem solving in any circumstance (Afuah
& Tucci, 2013). For instance, crowdsourcing is appropriate if problems are new, complex, and
ill-defined (because underlying information or interrelations are difficult to access) and require a
substantial amount of creativity or transfer of analogous knowledge. In contrast, crowdsourcing
is a less appropriate mechanism when a "problem is too tacit to be delineated and broadcast or
requires a considerable amount of interaction between the seeker and the solver" (Afuah, 2014,
p. 75).
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Table 1. Overview of methods
Design
Dimension
Number
of
involved
users

Mode of
interaction

Degree of
control

Incentives
for contribution

Korreck

Methods

Methods for sourcing
knowledge from individuals
- Workshops with lead users
- Interviewing lead users
- Networking with lead users

Methods for sourcing
knowledge from a user
collective
- Open Delphi
- Crowdsourcing methods
- Community- and social
network-based methods

Interactive
methods
Unilateral sourcing
Passive observation
- Face-to-face
methods
methods
workshops
- Tournament-based
- Netnography in
- Active
crowdsourcing
online communities
collaboration in
- Prediction markets
- Big data analysis
online
- Interviewing users
communities
Methods relying on
Methods leaving control to
self-organization of users
direct activities
- Collaboration-based
- Community-based
crowdsourcing
approaches (when platform
- Community and social
owned by organization)
network-based methods
- Workshops with lead users
Methods relying on purely
Methods relying on mix of
intrinsic motivations
intrinsic and extrinisic
- Collaboration-based
motivations
crowdsourcing
- Tournament-based
- Community and social
crowdsourcing- Prediction
network-based methods
markets
- Forecasting games
- Workshops with lead users

5.2 Active Participation vs. Passive Observation
Second, open foresight methods vary significantly as to how the organization interacts with the
environment. Methods rely on active cooperation, unilateral sourcing of knowledge, or passive
observation.
Interactive methods directly integrate the holder of information, i.e. the user, into the foresight process to collaboratively explore possible alternative futures. In this context, interaction
between the organization and users is characterized by direct communication and reciprocal exchange. Often, such interaction takes place in face-to-face workshops where participants are
given the opportunity to express their thoughts and discuss them with each other. Workshop
participants give and receive immediate feedback and build on each other’s insights and arguments, so that interaction leads to a self-reinforcing effect of cooperation among actors with
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different knowledge, skills, and experiences (Franke & Shah, 2003). Moreover, workshops allow
for efficient communication between the organization and users, because the immediate interaction provides room to clarify comments and avoid, or at least reduce, misunderstandings and
misinterpretations (Rau et al., 2014). Collective creativity flourishes when individuals actively
interchange thoughts and expressions, but, originally, such creative environment was only found
in a close physical environment (Cachia et al., 2007). Today, favorable conditions for interaction can also be found in online communities where members communicate and exchange their
arguments in real-time. A possible disadvantage of interactive methods is, however, that "the
personal integration might support psychological group effects such as groupthink, leading to a
conformity of opinions" (Rau et al., 2014, p. 30).
A second type of methods relies on the unilateral sourcing of user knowledge. The organization
thereby integrates solely the information artifact, but not the person holding the information
(Diener, 2014). As neither mutual exchange nor deeper interaction are intended, the role of the
user is limited to giving input. Typically, organizations first specify what kind of future-related
information they need. Then, the organizations turn to the users, often using one-to-many and
automated communication. For instance, organizations specify their problem, or what kind of
information they look for, and invite users through an open call to participate in crowdsourcing
tournaments. Users then self-select and submit their solutions and ideas. Afterwards, the input
provided by users will be assessed internally and used for in-house foresight purposes. Moreover,
organizations can interrogate users by means of interviews or surveys, or use prediction markets
to let users bet on the likelihood of possible future events.
Moreover, some methods are available that allow organizations to passively obtain future-knowledge
from users. The role of the user is confined to being an observee, as there is no exchange, communication or interaction at all. Instead, these methods rely solely on observation of online user
dialogue and postings, which are generally available publicly in communities and social media.
For instance, firms can screen tweets and blog entries of lead users or analyze data retrieved from
social networks or online communities to systematically identify future-related information. One
advantage of these methods is that increasing amounts of such data are publicly available and can
often be accessed at no cost. Kozinets (2002) has pointed out that the strength of netnography
lies in its unobtrustive nature, which provides a source of unbiased customer opinions. This argument can be generalized to all mentioned passive open foresight methods. On the other hand,
the unobtrusiveness gives rise to ethical concerns about monitoring people’s behavior without
their consent (Kozinets, 2002). Moreover, while information can be retrieved at low cost, a high
effort and investment may be required for protecting the privacy and confidentiality of users.

5.3 High Level of Control vs. Self-Organization
Third, interactive and unilateral sourcing methods differ as to the degree of control they leave a
company to manage and maintain control over the direction of activities taking place. Thus, one
may differentiate between self-organized or more directed forms of governance. This classification
does not apply to passive methods: Online dialogue and expressions are observed, but are not
influenced so that no governance of user behavior takes place.
When firms involve external sources into their innovative activities and invite volunteer users to
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contribute their knowledge, they cannot apply traditional organizational hierarchy or leadership
authority to directing, incentivizing, or monitoring volunteers’ efforts (Wallin & von Krogh,
2010). Many open innovation methods, which can also be applied to foresight, rely on the
self-organization of users. This particularly applies to community and social network-based
approaches or collaboration-based crowdsourcing, which are essentially characterized by broad
participation and self-determined collaboration of users. Using the example of Wikipedia, Cachia
et al. (2007) point out that, when contributors act within a well-structured framework, they can
gain control of objectives with minimal infrastructure and monitoring and are able to cope with
diversity, controversy, and inconsistency. A disadvantage from the firm’s perspective is, however,
that communities tend to take up problems of interest to them, giving firms only limited leeway to
select, propose and effectively broadcast specific problems (Felin & Zenger, 2014). In contrast, in
tournament-based crowdsourcing, firms can clearly specify their problem and the types of input
they seek. The organization defines the terms (e.g. duration of call, evaluation criteria), then the
users self-select to participate and submit solutions, suggestions and ideas. After the tournament
deadline, the organization assesses the submissions and offers a reward to the user with the best
contribution. However, while self-selection is assumed to attract suitable participants, the seeking
firm has no direct control over the selection of participants (Afuah, 2014).
In communities, the degree of control depends largely on the firm’s role. A higher level of
control to guide the activities of users towards achieving firm-level objectives can be exerted if
the organization assumes a privileged role (West & Lakhani, 2008). As long as a firm uses a
platform owned or maintained by third parties, it never has the same amount of control as in case
of a proprietary platform (Dubiel et al., 2014). If the firm creates its own platform, it has more
power to control membership and circumvent risks. On the other hand, if a firm exerts too much
control, users may withdraw from the community, which will destroy the productive setting.
While a firm may be tempted to control the work of voluntary contributors by demanding
higher productivity, this may weaken people’s motivation to contribute out of fun, learning,
or recognition (Wallin & von Krogh, 2010). The governance structure influences the level of
contributions, and it has been found that the more open a project is, the more emphasis needs to
be put on a ’fair" governance structure (Shah, 2006). Further methods involving more directed
forms of governance include workshops with lead users.

5.4 Intrinsic vs. Extrinsic Incentives for Participation
Fourth, methods rely on different incentives to motivate users to contribute to foresight and
freely reveal their knowledge. Both intrinsic and extrinsic motivations may come into play.
Again, this classification is irrelevant for passive methods, where users are typically unaware of
being observed.
A general issue in open innovation is the circumstance that knowledgeable individuals work
outside the company and that less powerful incentives are available to motivate them (Wallin &
von Krogh, 2010). A particular challenge, which also affects foresight, is therefore to incentivize
participation of users and keep up their interest. Previous research (Füller, 2007; Rohrbeck et
al., 2010) identified different motivation sources of users, who virtually participate in innovation
processes. According to their findings, methods for customer/user integration build on (1) the
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enjoyment of the interaction itself, which satisfies the user’s need for entertainment and curiosity;
(2) the enjoyment of being part of a group and the need for social recognition; (3) the personal
need and product usage as users expect to benefit from being able to use a new or enhanced
product later on; and (4) monetary incentives. Among these motivations, entertainment and
curiosity were found to be the strongest drivers for participation (Rohrbeck et al., 2010). Thus,
if the interaction meets the users’ expectations and their contributions are taken seriously they
will be willing to participate (Füller & Matzler, 2007).
Most described methods for sourcing future-related knowledge from users rely predominantly
on the intrinsic motivation of users. For instance, users, who are active in communities and
social networks or contribute to collaboration-based crowdsourcing, are strongly motivated by
the interest in certain topics and enjoy social exchange and discussion with peers about their topic
of interest. In order to preserve the contributors’ motivation, Hiltunen (2011) highlighted (in
the case of Finpro’s crowdsourced TrendWiki) the importance of giving feedback to contributors.
Another intrinsic motivation is fun, which plays an important role in collaborative forecasting
games that incentivize users to participate by entertaining them (Schatzmann et al., 2013).
Gamification holds potential to particularly get those individuals involved, who have not yet
dealt with foresight or are not interested in future-related issues (Watkins & Neef, 2016).
In methods, which involve lead users, the potential use of a novel solution that caters to their
needs provides a strong incentive for revealing information and contributing to innovative activities. Although foresight does not aim at the development of new products and services in the
short run and the innovation-related benefit may be weaker, it is still relevant to motivate lead
users to share their future-related knowledge. Lead users might feel honored to participate or
simply enjoy the creative task (Lühtje & Herstatt, 2004). However, if intrinsic motivation does
not suffice, additional monetary incentives can be used to extrinsicially motivate them to cooperate with the firm in foresight workshops and compensate for their efforts. Further methods, which
rely on a mix of intrinsic and extrinsic motivations, include tournament-based crowdsourcing:
While non-monetary factors continue to play a role, a price is announced to reward the winning
solution or idea and, thereby, incentivize users to participate. A strong financial incentive is at
work in prediction markets, where users are incentivized to participate and reveal information
as they expect to win money for successful forecasting and trading performance. Graefe et al.
(2010) highlight that prediction markets trick participants to continuously challenge the group
opinion and look for superior information, as participation is only beneficial if one does not agree
with, and is able to improve, the current forecast.
In addition to intrinsic and extrinsic motivations, Franke et al. (2013) found that, apart from
potential participants calculating whether participation will pay off, there is also a subjective
evaluation of fairness. Accordingly, the individual’s propensity to submit a contribution increases
when they get a fair share and have a voice in decisions.

6 Conclusion
Advances in information and communication technologies have facilitated new methods to source
knowledge beyond organizational boundaries. Many of these methods known from open innovation can also be applied to foresight to source knowledge from external sources. This article
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focuses on users as one particular external knowledge source. The contributions of this paper
are threefold. First, the paper reviewed literature on open and user innovation and identified
arguments why users can be a valuable source of insight into future demands, preferences and
behavior. Accordingly, users, and particularly lead users, have superior knowledge as they know
their needs best and integrating their diverse perspectives may help broaden the search space
and minimize the risk of overlooking harmful developments or missing promising opportunities. Second, the paper identifies and typologises methods that are suitable for drawing on user
knowledge. It includes methods from open and user innovation as well as methods known from
traditional foresight that can now be conducted in significantly more open ways. Third, the
paper analyses and juxtaposes these methods in regards to their advantages, disadvantages and
boundary conditions. Thus, this section is particularly relevant for practitioners, who seek to
integrate user knowledge into their foresight process and need guidance on selecting the right
method, which is most appropriate for their goals.
Open innovation has induced a paradigm shift (Baldwin & von Hippel, 2011), which is now also
affecting foresight practice. Similarly, foresight methods will increasingly rely on knowledge of
external actors and thereby develop into a more open direction. It appears that the expertise of
a limited number of individuals, such as experts, loses influence in favor of collective intelligence.
Cachia et al. (2007) highlight a change in trust patterns: "While, some years ago people would
only trust reputable encyclopedias written by experts acknowledged in their respective fields,
now people are also confident in the collaborative work of anonymous contributors" (p. 1190f.).
Moreover, increasing amounts of user dialogue available online are being analyzed for foresight,
which will lead foresight to become more data-driven.
The methods discussed in this article have different strengths and weaknesses and the selection
of a suitable method depends on the firm’s specific objectives. In addition, these methods
often supplement each other and can be combined. For instance, an online community can be
used to post an open call for participation in crowdsourcing tournaments or prediction markets.
Another example refers to the identification of lead users in social networks and communities
(Belz & Baumbach, 2010; Brem & Bilgram, 2015) or prediction markets (Spann et al., 2009),
which are then invited to discuss possible alternative futures with internal employees face-to-face
in foresight workshops.
Little research on open foresight has been conducted yet. More research is needed to investigate
under which conditions methods work best. Moreover, in the context of open innovation, West
and Bogers (2014) pointed out that the identification and acquisition of innovations is only one
part and that, in order to benefit from external sources, the innovations must be fully integrated
into the firm’s R&D activities. A similar issue applies to foresight, as foresight is not just about
developing visions about possible alternative futures, but also using the knowledge to take the
right action.
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