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Abstract

Scenarios are a methodology of futures and foresight research that has been established for 
more than half a century. Despite the rich literature on scenarios and ways of constructing 
them, the current scenario methodologies, current approaches to scenario constructions are 
often not well aligned with the needs of policymakers. Emerging technologies that are likely 
to achieve high social relevance in the short to mid-term future and that call for quick policy 
interventions are difficult to reflect using current scenario approaches. We have therefore 
developed a new type of scenario that we call a policy scenario. This paper develops the 
principles and justification for policy scenarios. We provide a detailed description of how 
they can be constructed, focusing on their key characteristics of policy requirements, 
plausibility, probability, credibility, expertise, objectivity and legitimacy. Following our 
stakeholder-based approach allows researchers to construct scenarios that are uniquely suited 
to inform policymakers and, in effect, the policy development process. 
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1 Introduction and purpose 

Policymakers are pressed for time. Yet, to keep informed of what might happen, they must 
engage in horizon-scanning which is a time-consuming activity. Scenarios make sense of the 
weak signals discovered in horizon-scanning. Policymakers need concise scenarios 
illuminating the ramifications of new and emerging technologies, but until now there has not 
been a scenario methodology that addresses the needs of policymakers in a structured way 
like an impact assessment. This article posits a new methodology for constructing scenarios 
specifically for policymakers. It is a structured methodology focused on highlighting the 
potential impacts of these technologies.1 By structured, we mean that the scenario has several 
section headings that simplify the policymaker’s hunt for the salient points. In addition, the 
methodology itself is structured as a scenario construction process, not only with regard to 

1 Although the authors have used the methodology as described in this article in the development of policy 
scenarios involving new and emerging technologies, we believe the same structured scenario approach could 
apply in many other policy domains, such as healthcare, transport, finance, etc. 
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which items are discussed and in what sequence in a stakeholder workshop, but also the 
whole sequence of activities leading to the creation and dissemination of stable scenarios. 
And by “stable”, we mean when the scenario leaders reckon they have had sufficient 
stakeholder inputs so that the scenario is no longer changing. 

Policymakers also need scenarios that derive from engaging stakeholders. Policy scenarios, 
of the type described in this paper, provide a useful methodology to engage an increasing 
number of stakeholders in exploring the issues expected to influence the development and 
take-up of emerging technologies, such as artificial intelligence, and to arrive at a consensus 
about a socially acceptable future regarding the technology and desirable and undesirable 
pathways for achieving it. This meets a policymaker’s needs too -- scenarios that have 
involved a lot of people from a range of stakeholder groups. Unlike many other scenario 
methodologies, our approach is specifically designed to engage stakeholders from the 
beginning to the end of the scenario construction process. Indeed, the legitimacy of our 
scenarios stems from our inviting increasing numbers of stakeholders to comment on each 
iteration of the scenario. 

Many scenarios and scenario methodologies do not follow a structured approach, as we put 
forward here. Section 2 below refers to several methodologies, with some comments from 
the literature. The structure of the scenarios created using our methodology highlight ethical, 
legal, social and economic issues that are relevant for policymakers. For most other types of 
scenarios, policymakers need to deconstruct the scenario in order to determine what is 
relevant for policymaking. For the policy scenarios, as described here, it is not necessary to 
deconstruct them because they are already structured in such a way as to facilitate policy 
analysis, to highlight the factors that policymakers must take into account in developing new 
policies. The policy scenario methodology helps policymakers and other decision-makers in 
identifying what steps they need to take to pre-empt such issues and drive policymaking, for 
example, towards  a desired future, and away from an undesired one. These features make 
the policy scenario methodology both innovative and well-suited to be an instrument of 
policy-making. 

This article outlines how to construct policy scenarios and to generate comments from 
stakeholders, especially to help identify and discuss the ethical, human rights, data protection 
and social consequences arising from the application of emerging technologies. 

Given that the purpose of policy scenarios is to inform policymaking, we recommend that 
policy scenarios be placed in a timeframe of five to seven years in the future. This will 
generally give policymakers enough time to act on the recommendations that emerge from 
the scenario, while providing a not-too-distant horizon for engaging non-experts. With an 
eye to that timeframe, we believe that it is both possible and necessary to create plausible 
scenarios. Plausibility is important for policymakers. If the scenarios were positioned much 
later – say a decade or two hence – policymakers would not feel the same urgency to respond 
to the recommendations. Plausibility as a criterion is also important for engaging non-experts. 
Plausibility emphasises the relevance of the scenario and invites people to think how such 
scenarios can relate to their own lives in the future.

2 Scenarios and their use in policymaking

The use of scenarios in future and policy-oriented research is well established. Scenarios are 
used for various purposes. A pioneer of modern scenario construction, Herman Kahn, used 
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scenarios for strategic planning and war games while he was with the RAND Corp in the 
1950s. In the following decade, as director of the Hudson Institute, a non-profit research 
institute, he used scenarios for issues related to US public policy, international development 
and defence. Shell became an early adopter of scenarios for predicting the volatility of oil 
prices and the future of the Soviet Union, a big competitor in the oil market. Shell has, since 
that time, led the commercial world in the use of scenarios – and in the development of more 
practical techniques to support these.2 Peter Schwarz, author of The Art of the Long View, 
(1991) helped to popularise the use of scenarios in business planning [1]. The UN 
International Panel on Climate Change (IPCC) has used scenarios for many years to predict 
the impacts of climate change. 

Since Kahn and Weiner published The Year 2000: A Framework for Speculation on the Next 
33 Years in 1967, in the earliest days of scenario construction, there have been many types 
of scenarios and methodologies promulgated. Mietzner and Reger summarise some of these 
approaches [2]. The European Foresight Monitoring Network has compiled many types of 
scenarios.3 Charles Thomas has written about different types of scenarios [3]. Cairns and 
Wright’s book on scenario thinking is an important contribution to the scenario construction 
domain [4]. 

2 So states Wikipedia: https://en.wikipedia.org/wiki/Scenario_planning
3 https://ec.europa.eu/research/social-sciences/pdf/other_pubs/efmn-report_en.pdf
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Some of the principal types of scenarios are the following:
i. Best case, status quo, worst case – The scenario authors create three scenarios: one 

describes a best-case scenario, the second describes the status quo (i.e., a future is 
based on a continuation of present trends), the third describes a worst case. This was 
the approach that Herman Kahn followed4, and is an approach frequently used in 
financial modelling.5 A strength of this approach is that each scenario can take into 
account different factors or the intensity of a range of factors. Such scenarios are not 
optimal for policymakers, as they offer three different outcomes depending on what 
steps stakeholders take or don’t take to reach a desired future or avoid an undesired 
one. 

ii. Orthogonal futures – The approach is based on a matrix containing four quadrants. 
Each quadrant represents a permutation of the future based on two key driving factors 
represented by the X and Y axes. The X and Y axes can also represent likelihood (low 
to high) and impact (low to high). The independent Information Society Technologies 
Advisory Group (ISTAG), established by the European Commission, created 
orthogonal scenarios to explore a future embedded with ambient intelligence [6]. The 
two axes in the ISTAG scenarios are efficiency vs. sociability and individual vs. 
communal. They contrast technology applications that serve to optimise efficiency, 
whether in business or in society, against those that emphasise human relationships, 
sociability or just having fun. They also underline the place of ambient intelligence 
(AmI) in serving society and the community as well as individuals. A weakness of 
the orthogonal approach is that it is driven by two axes, two factors. Hence, 
orthogonal futures may lead to somewhat formulaic, over-simplistic views of the 
world, skimming through more nuanced factors and complex interactions inherent in 
stakeholder insights.

iii. Dark scenarios – This approach focuses on a future where things go wrong. An 
example of a dark scenario is that created by the European Network and Information 
Security Agency (ENISA) about a cyberattack targeting digital networks and 
resulting in power cuts, drones and ransomware. More than 700 security experts 
participated in the October 2016 scenario exercise [7]. Dark scenarios serve as 
warnings. At best, they steer us away from negative futures, but give little guidance 
on what steps to take to reach a desired future. However, with a policy scenario, we 
recognise that an emerging technology will have some good points and bad points, 
some pluses and minuses. 

iv. Ethical dilemma scenarios – This approach focuses on a future where there is no 
obvious correct course of action. Psychology Today carried an article with 10 ethical 
dilemma scenarios [8]. Ethical dilemma scenarios set out a dilemma and provide a 
basis for discussion by stakeholders to, desirably, reach consensus on a course of 
action [9]. Ethical dilemmas can arise in many fields but the value of these scenarios 
is most pronounced in areas where there is a strong public interest and obvious ethical 
concerns, such as questions of justice in public health [10]. By contrast, a policy 
scenario already represents a consensus of stakeholders. 

4 Kahn says, “it is important not to limit oneself to the most plausible, conventional, or probable situations 
and behavior. History is likely to write scenarios that most observers would find implausible not only 
prospectively but sometimes, even, in retrospect.” [5]
5 See, for example: https://corporatefinanceinstitute.com/resources/knowledge/modeling/scenario-analysis/
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v. Narrative scenarios – tell a story. These stories are often in the form of scripts that 
include roles and can be very elaborate, as the film Minority Report is.6  Narrative 
scenarios can be confining in the sense that they focus on telling a story and may not 
allow the authors (the stakeholders) to explore all ethical, legal, social and economic  
aspects raised by the new technologies. Moreover, for the sake of narrative 
consistency, this type of scenario may gloss over existing contradictions. This type 
of scenario is characterised by the structure of the intervention, i.e., the narrative that 
provides the basis of the possible future to be explored. This type of scenario can 
therefore cover the topic areas of other types of scenario. For example, a narrative 
scenario approach can address ethical issues in healthcare [11]. 

vi. Trend scenarios (sometimes called reference, extrapolative or predictive scenarios) 
start from the present and project forward on the basis of to-be-expected trends and 
events [forecasting]. They are intended to be realistic rather than, for instance, 
normative or extreme. A trend scenario consulting company describes its offering 
thusly: “We examine the future from a variety of angles based on the trends. The 
combination of the customer’s given perspective and the consideration of changing 
market structures leads to a concise Picture of the Future with relevant derivations for 
specific areas of innovation and action.”7 Trend scenarios can cover a broad range of 
topic areas and employ various data types and analysis methods to describe trends 
that can influence decision making across different sectors [11]. A shortcoming of 
trend scenarios is that they do not take into account black swan events or other 
unexpected disruptions of existing trends. 

vii. Normative scenarios are developed to define a desirable future and evaluate how it 
can be reached. They are designed on the basis of a set of desired values  or ‘norms’ 
that the future world should possess. The exercise then consists of tracing backwards 
(backcasting) a viable path from such an outcome to today—pointing the way to 
reaching that desired future [13] [14]. According to one group of scenario experts, 
“Normative scenarios are less frequently used today than was the case in the 1960s 
and 1970s. In some ways a normative scenario can be thought of as a cross between 
a scenario environment and a vision statement. Normative scenarios describe what an 
organization wants to be or the environment that emerges. Normative scenarios are 
less of an objective planning document than a goals statement” [13]. Normative 
scenarios may surface more radical discontinuities and reflect combinations of 
technological possibilities and political ambitions or target [15].

viii. Exploratory scenarios are explorations of what might happen in the future and 
applied as a process of sense making of complex and uncertain systemic problems 
[16]. They are based on identifying critical uncertainty factors and on different 
expectations of technical and/or policy developments over the near- to medium-term.  

6 Other examples of narrative scenarios are those exploring the benefits of ambient intelligence. “Undoubtedly 
the best-known AmI scenarios are those produced for the ISTAG, a group with about 30 members from industry 
and academia, which advised the European Commission’s Information Society Directorate General. In May 
2000, ISTAG commissioned the creation of four scenarios ‘to provide food for thought about longer-term 
developments in Information and Communication Technologies’, with the intent of exploring the social and 
technical implications of AmI. The ISTAG scenarios were actually developed by the EC’s Institute for 
Prospective Technological Studies (IPTS) in collaboration with about 35 experts from across Europe [6]. 
7 https://www.trendone.com/en/consulting/picture-of-the-future
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They can be trend-driven respecting a mainstream worldviews or contrasted, i.e, 
breaking away from traditional views [17].  Policymakers have criticised exploratory 
scenarios for not being relevant to policy processes and assessments. 
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This non-comprehensive list of key types of scenarios shows the breadth and richness of the 
scenario discourse. Despite this richness, we find weaknesses in these scenario types in their 
utility to policymakers. The weaknesses of current scenario approaches include a lack of 
wide stakeholder support, insufficient guidance for particular policy actions, lack of 
sensitivity to outliers and potential relevance to policy decisions. Hence, we conclude that 
there is a need for further development of scenario methods for policymakers. 

Although scenarios have been used for making policy decisions right from the start, from the 
early days of Herman Kahn and Shell, most are not structured or specifically tailored for 
policymakers. Similarly, the use of scenarios as a participatory exercise is also well 
established. Others have pointed to still further uses: e.g., the use of scenarios as techniques 
that can bring together different types of knowledge and act as platforms for knowledge 
brokerage.  Despite the history of scenarios, there is no established structure or template for 
scenarios that are specifically geared towards the preparation of policy decisions in well-
defined areas. This is a challenge that policymakers face in setting policy around emerging 
technologies that are likely to have a significant social impact in the near to mid-term future 
(three to seven years) but that are not yet sufficiently regulated. This timeframe is sufficiently 
near to the present to call for action while still allowing policymakers time to react. 

Policy scenarios, as described in this paper, serve policymakers as policy input and 
stakeholders as a participatory exercise.8 Our scenario development supports policymakers 
in several ways:

● To engage stakeholders in participatory, deliberative policy-making
● To uncover issues that might otherwise be overlooked
● To explore possible consequences of current trends
● To consider desired and undesired futures
● To help decision-makers in the decision-making process
● To determine what steps should be taken to reach the desired future and avoid an 

undesired future.

We believe that our approach can greatly benefit policymakers in several ways. It draws their 
attention to the key issues that may arise with the development of a new technology (but see 
footnote one), the impacts they may have and recommendations. It draws their attention to 
these issues and impacts far enough in advance (say seven years) when there is still time to 
develop an appropriate policy response to steer the development of a new technology. 
Legitimacy and plausibility of scenarios are two central features that emerge from our 
methodology that are of key importance for the adoption of scenarios by policymakers. 

Our policy scenario approach goes beyond established scenario development methodologies 
in that we offer a structured approach, from brainstorming on how technology and 
applications might evolve over the medium-term to formulating recommendations to policy-
makers. The structure of the scenarios created using this methodology highlights ethical, 
legal, social and economic issues that are relevant for policymakers. Ethical issues of concern 
to policymakers might include a determination about whether stakeholders are adequately 
informed about the consequences of using a new technology. Legal issues will concern 

8 The EU-funded SHERPA project developed five scenarios using the methodology described in this article. 
The five scenarios concerned technologies that mimic people, information warfare, driverless cars, predictive 
policing and learning buddy robots in education in the year 2025. The scenarios are on the website: 
www.sherpa-project.eu. 
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whether a new technology is compliant with relevant legislation (for example, the EU 
General Data Protection Regulation). Social issues might concern whether society benefits 
from a new technology or programme or whether big tech companies (for example) are 
acquiring more power at the expense of society. Economic issues often concern inequality. 
The specific ethical, legal, social and economic issues will vary, of course, depending on the 
scenario. 

Using this approach, policymakers can create various scenarios that enable comparative 
analyses. In addition, increasing the number of stakeholders invited to comment on the 
scenario is a key element in our approach. Furthermore, we do not focus on developing a set 
of scenarios, rather we aim to achieve the greatest possible consensus on a single policy 
scenario.

Policy scenarios as described here can complement other policymaking instruments such as 
Delphi studies. Recommendations emerging from scenarios constructed by engaging a wide 
range of stakeholders, including the public, can be compared with those emerging from a 
small group of selected experts. 

The requirements of policymakers arise from the need to adequately and flexibly develop 
policies of scientific and technical developments that are about to gain significant social 
impact. A topical example of this type of policy need is in  the area of big data analytics and 
machine learning, often referred to as artificial intelligence. This scientific–technological 
development is recognised as highly impactful; it raises significant public concerns and calls 
for policymakers to develop policies rapidly. In such cases, the input that policymakers 
require has to be relatively clear and straightforward. It is no longer blue-sky exploration, but 
at the same time, there is no certainty about the impact of the technology, hence the need for 
a future-oriented approach such as a scenario.

We can summarise the policymakers’ requirements for the type of input that we address with 
the policy scenario, as follows:

a. Policy need: The scenario should illuminate ethical, legal, social and economic 
issues, including risks to privacy and data protection [14]. Uncovering, exploring and 
addressing these issues is at the heart of our methodology. They are what give the 
scenario policy relevance. There is a clear and broadly recognised need for policy 
development in the area covered by the scenario, while there remains sufficient 
uncertainty to require future-oriented approaches such as scenarios. 

b. Plausibility: A scenario that can inform policymaking needs to be plausible, not only 
for the individual policymaker, but for the majority of stakeholders who are likely to 
be affected by the eventual policy outcome.9 

9 Derbyshire [19] refers to the longstanding debate between probability and plausibility in scenario planning 
and comes down in support of the latter. He opines that “A probabilistic approach is of no use for dealing with 
crucial decisions and the requirement for additivity renders probability an impractical means for consideration 
of the future; ... Shackle's detailed distinction between the crucial aspects of the future, and the more mundane 
divisible and seriable – and, therefore, probabilistic – aspects, provides a compelling theoretical justification 
for the use of plausibility in scenario planning, the theoretical justification for which is sometimes left implicit 
currently” [18].
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c. Probability and credibility: As in all future-oriented work, there cannot be certainty 
about the truth of the scenario. However, the process for creating the scenario needs 
to be credible.10 

d. Expertise: In order to be plausible, the scenario needs to combine the various areas 
of expertise that influence it. Scientific-technical developments in need of policy 
scenarios tend to draw on a broad range of scientific, technical but also legal and 
social areas, all of which need to be represented in the scenario.

e. Objectivity: The scenario needs to represent different and competing interests 
equally and find a balanced way of exploring potential resolutions by establishing 
what constitutes common ground, and delineate where distances of opinions exist and 
what fuels them. As technologies emerge, diverse interests will often be pushing their 
development in particular directions, in response to what the respective impacts are 
expected to be for different stakeholder groups. In most instances, the dynamics of 
technology emergence, development and dissemination are powerfully shaped by 
commercial interests and resources. The challenges facing policymakers relate not 
just to the technologies themselves, but also to the conflicting interests being asserted, 
including the potential interests of groups traditionally lacking in access and voice in 
the political arena. Hence, by “objectivity”, we mean that scenario construction 
should seek to surface a full range of such perspectives and find a balanced way of 
exploring potential resolutions.  

f. Legitimacy: The earlier bullet points combine to provide the scenario legitimacy, 
i.e., the ability to be accepted in principle as a realistic representation of a likely future 
by all relevant stakeholders. Legitimacy, along with salience and credibility, are 
important features of scenarios, especially environmental scenarios [20, p. 1201].

g. Stakeholder engagement and consensus: If possible, an agreement of the 
stakeholders on a policy scenario is desirable, as it indicates to the policymaker that 
there is broad agreement on the likely future that can motivate appropriate policy 
decisions [5].  

h. Process and trust: Volkery and Ribeiro cite an important requirement for a policy 
scenario.  “Process is an important factor, because it has implications for the extent 
to which people trust scenarios and thus use them. Trust can [be] based on trust in 
sources, that is, in the people who develop the scenarios or trust in content, that is, 
the reliability of the information known to be used in constructing the scenarios. 
Additionally, trust is gained from methodological credibility, i.e. confidence in the 
method used to generate the scenarios” [20, p. 1202].

It is unlikely that all of these requirements can be fulfilled in any one case. There may well 
be limitations and trade-offs among these criteria. We are also aware that to some degree 
these requirements go in a direction opposite from traditional scenario methodologies. 
Typically, scenario work aims to open up different and possible futures, to widen thinking 
and considerations. Policy scenarios that are constructed in circumstances that call for policy 
action have to incorporate this openness, but they also have to limit it and provide a focus, to 
help ensure that policymakers act accordingly. 

10 Volkery and Ribeiro [20] comment (p. 1202, p. 1205) on the credibility of the scenario methodology in the 
policymaking process, as follows: “trust is gained from methodological credibility, i.e. confidence in the method 
used to generate the scenarios, or trust in narrative, i.e. the extent to which the scenarios build on existing 
metaphors and beliefs” and “Scenario planning needs to conform to a variety of information demands, conflict 
constellations and diverging concerns for scientific credibility, legitimacy and relevance, both within and 
outside government and public administration.”
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The policy scenario methodology described here was developed to meet these requirements. 
This approach describes a future and results in recommendations that policymakers and/or 
other stakeholders can implement and the steps that policymakers should take to reach a 
desired future and avoid an undesired future. It seeks consensus among stakeholders about 
how to manage the issues raised in the scenario. Policy scenarios are designed to explore the 
key factors (drivers) affecting ethical, legal, social and economic aspects of everyday life in 
the future.  They provide a shared view on the issues arising from the emergence of particular 
technologies and on recommendations to address those issues. The technologies are grounded 
in plausibility so that we can tease out the ethical and social issues that we think will confront 
policymakers and other stakeholders in the near future. 

3 Policy scenarios 

Having now stated the need for a novel type of scenario for the specific needs of policymakers 
facing short- to medium-term policy challenges regarding emerging technologies, we now 
provide in this section detail on the process of constructing a policy scenario. 

3.1 Stakeholder consultation to meet the requirements

One activity key to policy scenario development is stakeholder consultation. Consultation is 
“necessary to engage more widely with the public as well as with stakeholders, to increase 
the accountability of the process by providing better opportunities for the public to participate 
early and effectively in major policy decisions (in line with the Aarhus Convention)” [21, p. 
62]. Engaging stakeholders is a fundamental requirement in the construction of policy 
scenarios of the type outlined in this article. It is important to engage stakeholders in the 
scenario construction process from the outset to drill as deeply into the future as time permits.  

There are several reasons why this should be so:
● One can get stakeholder buy-in by involving stakeholders right from the beginning 

of the process of constructing the scenarios. 
● Stakeholder involvement is important for the plausibility and credibility of the 

scenarios. If stakeholders are involved in the scenario construction process from the 
outset, the prospect of credible scenarios is much higher than if they were not 
involved. By inviting increasingly large numbers of stakeholders to review and 
comment on the scenarios, one can increase the credibility and legitimacy of the 
scenarios. 

● By engaging stakeholders, one can gather ideas that might not otherwise have 
occurred.

● Stakeholders can help disseminate the scenarios.

Overall, one can state that intensive stakeholder consultation and engagement are key to 
fulfilling several of the policy scenario requirements. Consultation supports the expertise 
represented in the scenario, thus contributing to the relevance of issues included as well as 
the plausibility and probability of the scenario playing out in reality. A stakeholder-generated 
scenario promises objectivity in the sense of allowing competing views and viewpoints to be 
voiced, establish what constitutes common ground, and delineate where distances of opinions 
exist and what fuels them (e.g., competing stakeholder interests or values, different 
assessments around technology risks, their likelihood and/or impact, etc.). Hence, 
stakeholder engagement lends scenarios a higher level of legitimacy. If a consensual view of 
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the issue in question is possible, then stakeholder engagement will indicate the degree to 
which consensus can be achieved and areas where it may be impossible. 

One key question that needs to be considered is the way in which stakeholders are selected 
and which criteria for stakeholder selection are used. The term ‘stakeholder’ was coined to 
move beyond the focus on stockholders as the primary group of interest when looking at an 
organisation [22]. It has engendered significant discussion, predominantly in management 
studies and business ethics [23] but resonates widely across fields and disciplines. A 
definition of the term that is relevant to this paper is that stakeholders “are identified through 
the actual or potential harms and benefits that they experience or anticipate experiencing as 
a result of [the firm’s] actions or inactions”[24]. This understanding of the term is relevant 
to policy scenarios because policymakers in democratic societies are responsible for 
representing the interest of all citizens who are positively or negatively affected by a 
particular policy. The inclusion of all relevant stakeholders is therefore a necessary condition 
for policy advice to be taken seriously by policymakers. 

While the inclusion of stakeholders is conceptually unproblematic in policy scenarios, it 
raises significant practical problems. The broad definition of the term means that there is a 
potential infinity of stakeholders for a sweeping policy intervention. In our examples of smart 
information systems, there is a large number of possible applications and for each application 
there may be various stakeholder groups. For each application in education, warfare, 
transport and law enforcement, there will be individual groups including teachers, students, 
soldiers, drivers, police officers, offenders and many others. In most cases, the companies 
producing the technologies and their investors could count as stakeholders as well. The 
appropriate selection of the stakeholders is therefore an important condition for legitimate 
outcomes of policy scenarios. There is no perfect way of ensuring the inclusion of the right 
stakeholders or their representatives, but the inclusion criteria need to form part of the active 
reflection of the methodology development.  

Having now clarified the need for the policy scenario methodology, shown the requirements 
that such a scenario has to fulfil and argued for the importance of stakeholder consultation, 
we now turn to how a policy scenario can be constructed, thus providing the details of the 
methodology. 

3.2 Kicking off with a scenario workshop

The first step in constructing a policy scenario is to identify stakeholders to participate in an 
initial brainstorming workshop.11 Cairns & Wright advocate a workshop with external 
participants because they see a “potentially more serious problem with adopting an internal 
expertise approach [which] is that of myopic or bounded thinking—that those within the 
problem domain will be constrained by the limitations of their contextual expertise” [4, p. 
15]. They advocate a workshop early in the scenario construction process.12 In one example 
of a scenario construction process, they say that the objective of the workshop was to 

11 The policy scenario development methodology draws on the basic scenario development approach advocated 
by Cairns and Wright [4]. It also draws on the approach developed by Wright, et. al [21]. Its distant antecedent 
is the approach advocated by Schwartz [1]. 
12 [4, pp. 126, 141]. However, they say for large projects, pre-workshop interviews might be helpful: “We prefer 
to precede a scenario development workshop with pre-intervention interviews. In this way, the facilitators can 
gain insights into the substantive content of the scenarios and understand differences and similarities in the 
opinions of the soon-to-be workshop participants” [4, p. 200]. 
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introduce the scenario team members and the workshop facilitators to each other; and to 
provide an overview of the proposed scenario process, the intended objectives, scenario 
agenda and the horizon year [4, p. 216]. Garnett et al. also advocate starting the scenario 
construction process with a workshop: “A high degree of stakeholder involvement is critical 
to arriving at a shared view of potential drivers of change within the policy environment. 
Early stakeholder workshops with key policy actors ... provide some metrics to evaluate the 
vast quantity of information produced during horizon scanning, thus focusing scan activities” 
[25, p. 86]. 

Stakeholder participants for the kick-off workshop should be selected carefully. It is useful 
to invite one or two policymakers who can act as a kind of reality check on what is possible 
or might be possible in development of specific policies. Similarly, if the scenario workshop 
is focused on the implications of an emerging technology, it is useful to have one or two 
technical experts who can provide workshop participants with considered opinion on where 
a technology is going or might go in the next six or seven years. As the policy scenario is 
designed to consider different impacts -- ethical, legal, social, economic  -- it is useful to have 
a mix of stakeholders who can brainstorm on those impacts. We avoided having a workshop 
just for policymakers, partly because we wanted to avoid the so-called echo chamber effect 
and partly because we wanted to bring a variety of perspectives to the workshop. 

There are many reasons for having a workshop early in the scenario construction process. 
With a workshop, the organiser can bring together a diverse set of stakeholders who are likely 
to provide insights valuable to construction of the scenario that may not all occur to the 
scenario writer on his or her own. For a scenario to be regarded as a legitimate consultative 
exercise, stakeholders should be engaged from the start of the process – preferably from start 
to the finish of the process. We want their ideas and views and we want to foster a 
participatory, deliberative process.

The workshop provides key information and ideas on which the scenario is drafted and 
opened up to consultation. Hence, it is desirable to have workshop participants from diverse 
backgrounds and disciplines, who will help ensure that different viewpoints are taken into 
account in constructing the scenario. We view 10-15 as an optimum number of participants. 
With such a number, all participants can actively engage in brainstorming on the 
development of the scenario, which becomes more problematic with a larger number of 
workshop participants. Such a number is favourable for generating a diversity of stakeholders 
– and reviews – which becomes less favourable with a smaller number of participants.  

In advance of the workshop, participants should be encouraged to do their own literature 
search around the topic and suggest any background reading.13 They could also be sent some 
literature about the technologies on which the scenarios focus. Giving workshop participants 
some preparatory work in advance of the workshop is helpful to make sure that participants 
are starting from a similar vantage point and have a shared vocabulary with which to 
communicate their positions. To avoid the risk that one publication might inject a bias in the 
scenario development, the workshop leader should provide two or three or more publications 
from different, credible sources. Workshop participants should be made aware of the status 
of those texts. For instance, they could be asked questions such as: do workshop organisers 
lend support to the claims made in those documents? Do they endorse their forecasts? Should 

13 Cairns & Wright [4, p. 31] advocate this: “Before coming to any scenario workshop, participants should be 
asked to undertake some initial reading on the focal issue of concern that will form the focus of the event.”
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workshop participants be encouraged to read those with a critical eye? If the workshop leader 
agrees with an article, he or she can say so, but should also be open to discussion of alternative 
points of view. 

As most or all of the participants may not know one another, brief introductions should be 
made at the outset. It is helpful for participants to understand what type of scenario is to be 
constructed and why. As our policy scenario is innovative in structure (while building on the 
results of others) and in engagement with increasing numbers of stakeholders, the scenario 
leader needs to explain the type of scenario and why we have chosen a policy scenario to 
explore the implications of technologies under investigation.

Workshop participants will benefit from being explicitly informed about what is meant by a 
plausible scenario and how they are supposed to envisage such a future. Participants should 
feel able to make sure their intentions and assumptions are reflected in the draft scenario (the 
first iteration, see below). At the outset of the scenario workshop, the workshop leader should 
provide an introduction to the purpose of brainstorming and what participants should aim to 
achieve during the day. It is important to emphasise that Chatham House rules will apply, 
i.e., views expressed during the workshop will not be attributed to particular participants. 

Following introductions and a presentation of the workshop’s objectives and its agenda, the 
workshop leader might wish to invite a technology expert to give an overview of the state of 
the development of the technology and to speculate where the technology might be in several 
years from now. 

The agenda for the initial workshop should cover the following key questions to ask scenario 
workshop participants:

● Expected technological progress: Where will the technology be by the time horizon 
specified (e.g., 2025)? How advanced will it be? In what applications will it be used? 
Workshop participants should be encouraged to stretch their imaginations, about how 
technology will develop and be used in six or seven years. Participants should be 
reminded that technology development is accelerating all the time. They should 
consider how fast technology has developed in recent years14 and how fast it might 
develop in the next six years. It is important to allow sufficient time for this first 
brainstorming session, as it will provide the context for the drafting of the initial 
scenaario that follows. The workshop leader must steer the discussion towards the 
advance of technology and its applications rather than let it drift toward topics that 
will be discussed later, e.g., ethical issues.  Through the brainstorming on the 
technology and its application, the workshop participants can reach a consensus on 
the application(s) that will feature in the vignette, which aims to illustrate how the 
technology might be used. 

Through the discussion of where the technologies and their applications might be in 2025, 
the workshop participants should discuss a vignette that illustrates the possible use of such 
technologies several years hence. If participants consent, it will be useful to record the 

14 As a yardstick for the future, consider the advances in the past six years in smart phones, social networks, 
the Internet of Things, e-commerce, wearable technology, facial recognition, robots, augmented reality, virtual 
reality, 3D printing, drones, etc.  
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brainstorming discussion as a reference for constructing the scenario. As a minimum, the 
workshop leader should have someone who can take detailed notes of the discussion.

The next key questions in the scenario construction process should be:

● Drivers: the second step in the scenario construction process is to consider the drivers 
that impel the development of these technologies and applications. Drivers can be 
social, economic (or financial), political, regulatory, technological, etc. Workshop 
participants should discuss the relevance of each of these different drivers. 

● Barriers and inhibitors: Next, workshop participants should consider the potential 
barriers and inhibitors for the production and uptake of these technologies in the time 
horizon specified. While some barriers are foreseeable, others appear unexpectedly, 
“out of the blue”. So workshop participants should consider whether there are “black 
swan” events, i.e., externalities that may impact the development of the technology. 
A black swan event might be Silicon Valley and the rest of California cascading into 
the Pacific Ocean as a result of a major earthquake along the San Andreas fault. 

There are two different approaches for identifying drivers. The first is the traditional 
approach, as advocated by Cairns & Wright. Each of the workshop participants identifies 
five drivers on sticky notes that can be affixed to a wall.  The drivers can be just a single 
sentence, but should be self-explanatory and clear as to what it means. We suggest five 
drivers as a manageable number for participants. A larger number, such as 10, would leave 
participants grasping for less important or inconsequential drivers simply to fill their quota.   
The first to finish writing his or her drivers can place them horizontally on a wall. As the 
other participants finish writing their drivers, they can see what has already been fixed and 
add their notes in column formation to any that are similar or, if not, create a new column. 
The various sticky notes can then be grouped or clustered under some key words that describe 
those under each column. We are especially interested in those regarded as the most 
important cluster(s) of drivers in terms of their impact and those that reveal the greatest 
certainty. 

If the brainstorming workshop has a large number of participants, e.g., 20 or more, a second 
approach could be to form groups of say four participants and to have two groups to exchange 
views and identify drivers and two other groups to identify barriers or inhibitors to 
development and application of the technologies under discussion. Each of the groups then 
reports to the plenary where there is further discussion of the drivers and barriers until 
participants reach a consensus on the principal drivers and barriers. The policy scenario 
should reflect consensus on the drivers that will impel development of the technology and its 
applications as well as the barriers that might inhibit such development. 

The final steps to scenario construction in the initial workshop are:

● Impacts: The participants should consider the ethical, legal, social and economic 
impacts of these technologies and their applications in 2025. Workshop discussion 
should be structured according to each of these impacts. 

● Mitigation capacity: Workshop participants should next debate how we as a society 
will be able to mitigate the negative and accentuate the positive impacts of these 
technologies in 2025.
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● Backcasting strategies:  Now we discuss what steps we can take to reach the desired 
future and avoid the undesired future. What recommendations should we make to 
policymakers or other stakeholders? This step is closely aligned to the previous step. 

● Next steps -- What should be the next steps to engage stakeholders and achieve buy-
in of the scenario and its recommendations?

3.3 Constructing the scenario 

A policy scenario should be structured to address these questions. In other words, the scenario 
should be structured with these headings:

● Brief introduction – purpose of the scenario, how it is constructed
● A description of the technology (or cluster of technologies) in five to seven years
● Typical applications in five to seven years
● A brief vignette to illustrate the topic on which the scenario focuses 
● Drivers of the technology 

o Ranked by importance
o Ranked by uncertainty

● Potential barriers to and inhibitors of the technologies in five to seven years
● Ethical, legal, social and economic impacts in five to seven years
● Mitigating the negative, accentuating the positive – recommendations to 

policymakers and other stakeholders to reach the desired future and to avoid the 
undesired future.

Similar headings will also make it easier to construct policy scenarios for several 
technologies, e.g., predictive policing, driverless cars, information warfare or robots in 
education, to make a comparative analysis. 

In advocating a consensus-based approach to policy scenarios, we must address a view held 
by some other scenario proponents who argue that 
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Most futurists advise against trying to find or create a “most likely” scenario. Any exercise 
focused on a “most likely” future is inevitably a predictive exercise and draws participants away 
from the scenario mindset and analysis. The best scenarios reflect many variables and possible 
turns of events that shape the dynamics of a system under study. It is quite unlikely that any single 
scenario is the true future as it evolves. Fortunately, the scenario-building process does not focus 
on uncovering the “most likely” forecast but, rather, on identifying the range of feasible outcomes 
[4, p. 12].

With policy scenarios, we do not aim to predict a specific or most likely future. That is 
impossible. However, we can envisage a plausible future (the vignette) and the many factors 
– the drivers, barriers, impacts – that policymakers should take into account to enable or 
avoid a future like that envisaged in the vignette. We do not want to create a scenario with 
too many variables and possible turns of event. Policymakers prefer a clear, single course of 
action that has stakeholder support. In addition to the structured approach to its development, 
our scenario construction method shows the range of factors that policymakers should also 
take into account in the formulation of policy and recommendations. 

3.4  Reaching out to more stakeholders with new iterations

Constructing scenarios is an iterative process. We want to engage an increasing number of 
stakeholders with each iteration of the scenario. Stakeholder engagement can help to identify 
potential conflicts of interest that may create ethical and/or legal dilemmas. Stakeholder 
engagement is a vital part of scenario construction. The scenario must have buy-in to be 
credible. For policy scenarios, we believe it is important to maximise stakeholder 
participation.

Therefore, with each iteration of a policy scenario, we disseminate it to a wider group of 
stakeholders, from experts to the public. We recognise that, in doing so, we are likely to 
encounter more diverse opinions and views -- and that is okay, as those diverse views can 
help identify any weaknesses in the scenario and potential solutions too. We want to gather 
comments from stakeholders until the scenario is stable, i.e., we have resolved most if not all 
stakeholder comments and issues, and the remaining stakeholders have no or a few minor 
comments. It would not be appropriate to disseminate the first draft of a scenario to a large 
number of stakeholders; sending a first draft that has no significant support from any 
stakeholders is an unfair imposition on a larger group of stakeholders. A scenario sent out to 
a large number of stakeholders for comment should already represent a consensus among a 
smaller number of stakeholders.

We suggest four iterations with stakeholders.

1st iteration
The first iteration of the scenario emerges from the first stakeholder workshop, where we 
delineate the issues to be explored in the scenario. Taking into account the discussion during 
the workshop, the scenario leader drafts an initial scenario. The leader sends the first draft of 
the scenario to workshop participants to gather their comments and then prepares a second 
iteration. The draft scenario should desirably be fewer than 10 pages in length, so as to 
encourage policymakers and other stakeholders to review and comment on it, as the longer 
the scenario is, the fewer who will do so. 

2nd iteration
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The scenario leader sends the second iteration of the scenario to a larger group of 
stakeholders, perhaps 30 or so, to seek their comments. In addition to the second iteration, 
the scenario leader may wish to include some questions, mainly qualitative, to stimulate 
responses from stakeholders. The scenario leader can prepare a two-column table, with the 
scenario in the first column and the questions in the second column. The questions should 
relate to each principal section of the scenario. The scenario leader gathers comments from 
the stakeholders, which are used to prepare a third iteration of the scenario. 

3rd iteration
The scenario leader sends the revised scenario, together with the questions, to a much larger 
contact list. The leader can use various methods, including e-mailing the scenario to 
stakeholders on a contact list or refer them to a webpage where they can respond to questions.  

A word of caution: the scenario leader must be careful to avoid turning the scenario into a 
mish-mash of comments and amended text. The policy scenario must be coherent, must make 
sense, must be easily readable. This will partly depend on the scenario writer exercising his 
or her judgement, experience and expertise. It will also partly depend on the comments 
received. If the scenario does become a mish-mash as a result of comments received in the 
second iteration, stakeholders in the third iteration are more likely to criticise its incoherence. 

4th iteration
Following receipt of comments from stakeholders on the contact list, the scenario leader 
revises the scenario again (the fourth iteration), posts it on the project website and invites 
comments from visitors (the wider public) to the website. The scenario leader should fix a 
cut-off date for comments. The scenario leader then revises the scenario one last time, at 
which point the scenario can be regarded as stable, containing a set of policy, regulatory, 
technical, organisational and/or other recommendations to address the challenges raised by 
the technologies. 

Discussion

Policymakers will be interested in recommendations that emerge from scenarios that are both 
credible and useful. And to be credible and useful, scenarios have to respect five conditions: 
pertinence, coherence, likelihood, importance and transparency [26, p. 1488]. The authors 
of the present article collaborated on developing five scenarios. We applied these five 
conditions to our scenario as follows:

● The subject matter. The scenarios we developed covered topic areas that correspond 
to the demands of policy scenarios of being relevant, visibly in need of policy 
development and of high general interest: predictive policing, deepfake technologies, 
self-driving cars, autonomous weaponry, AI in education.

● The scenario is coherent. It follows a logical sequence from the introduction of the 
technology to the recommendations to policymakers.

● The scenario’s likelihood can be debated, but as Durance and Godet point out, a 
scenario is not a future reality. 

● The scenario is important, as it raises numerous ethical, legal, social and economic 
matters, including risks to privacy and data protection. 

● The scenario fosters transparency. The scenario emerges from a workshop of 
stakeholders. And as increasing numbers of stakeholders are invited to comment on 
the scenario, such an open invitation is an indicator of transparency. 
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In addition to meeting the above conditions, the policy scenario builds on existing scenario 
methodologies. It includes a narrative (the vignette), drivers, impacts, importance and 
uncertainty factors, barriers and inhibitors, but it goes beyond such existing structures, to 
consider the ethical, legal, social and economic impacts, how the negative impacts can be 
mitigated and the positive impacts accentuated, and finally makes recommendations to 
policymakers. The various factors in each of the principal sections of the scenario serve as 
guidelines for others writing policy scenarios. 

The structure of policy scenarios, as postulated here, resonates well with another point made 
by Durance and Godet. They note that “Morphological analysis… has become among the 
most popular tools. … it lends itself perfectly to the construction of scenarios. Using 
morphological analysis, a … system can be decomposed into dimensions … demographic, 
economic, technological, and social/organizational” [26, p. 1490].  Our policy scenario 
approach is, in effect, a morphological analysis of the factors several years hence that affect 
the development and deployment of new technologies that meet a social need.  The structure 
and process that we use to create a technology policy scenario facilitate the identification of 
such issues and ways in which to address the risks. Our process is open and transparent. It 
seeks out comments from an increasing number of stakeholders. Our scenario construction 
process meets the final test set out in Durance and Godet’s article, i.e., “the complexity of 
the problems and the need to address them collectively require methods that are as rigorous 
and participatory as possible so that the individuals involved may identify the appropriate 
problems and agree upon solutions” [26, p. 1491]. Our scenario construction process is 
inclusive and participatory. It seeks out engagement with stakeholders from the initial 
brainstorming workshop with stakeholders to posting the scenario on a project website and 
inviting comments from the wider public. 

3.5 Getting the scenario in front of policymakers 

When the scenario is stable, the scenario developer will want to get as many policymakers 
as possible to review it and consider and adopt the recommendations. Getting policymakers 
to focus on the scenario and its recommendations is a serious challenge. 

There are different ways to get the scenario in front of policymakers. 
● Compile a list of relevant policymakers and commend the scenario in an e-mail to them 

(preferably individually addressed). Emphasise wide stakeholder support for the 
scenario and its recommendations.

● Generate interest in the scenarios and recommendations by sending press releases to the 
media.

● Feature the scenarios on the project’s website. 
● Involve policymakers in the process of commenting on the third iteration.
● Hold meetings with key policymakers and give them a face-to-face briefing. 
● Prepare one or more scenario-based articles for peer-reviewed journals.
● Snowballing – ask an initial group of policymakers to forward the scenario to their 

contacts. Use Twitter to inform stakeholders about the scenario. 
● Etc. 
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4 Conclusions, recommendations and next steps

Policymakers will be interested in recommendations emerging from a stakeholder group 
where there is a consensus on recommendations. Consensus-based decision-making leads to 
better decisions and improved group relationships. Of even greater interest will be a 
comparative analysis of the outcomes and recommendations of different technology policy 
scenarios so that they can make a comparison of the recommendations emerging from each, 
to see how coherent or divergent the recommendations might be. Of particular interest, of 
course, will be those instances where there is a congruence of recommendations or where the 
recommendations are similar. 

Of even greater interest will be how recommendations cohere across other foresight tools 
such as a Delphi and case studies. Policymakers will more likely be interested in 
recommendations where there is congruence from the different approaches (case studies, 
scenarios, Delphi studies).  

4.1 Limitations

With policy scenarios, we seek to achieve the greatest possible consensus. Plausibility and 
probability are both important to achieving consensus. If stakeholders view the scenarios as 
plausible or probable, they are more likely to lend their weight to the recommendations that 
emerge from the construction of the scenarios. Nevertheless, one should not discard outlier 
opinions. Rather, they can be noted in the scenario, especially where contrary views offer 
some useful insights and depend on contextual factors that present critical uncertainties. 

4.2 Contribution

In this article, we have argued that established scenario methods have limitations in cases 
where short to medium term scientific and technological developments call for actions by 
policymakers. We suggest that a different type of scenario that we call a policy scenario has 
the potential to overcome these limitations. Based on the descriptions of the requirements 
that such a policy scenario would have to fulfil, we have described the methodology of 
developing it. 

The article contributes to the overall field of future and foresight research, in particular, the 
stream of discussion of scenarios by offering a novel approach that acknowledges prior 
scenario methodologies but provides detailed guidance on how to move beyond them and 
create policy scenarios. This novel methodology will be of interest to audiences involved in 
policy advice and support. The paper makes a unique contribution to knowledge by providing 
detailed guidance on how to develop policy scenarios. This contribution is in the first instance 
to the methodology of future and foresight studies. Methodological advances are key to the 
progress of the field overall and therefore constitute an important aspect of academic 
development. While the scenario approach is well developed and the individual components 
of undertaking scenario-based research is well established, our work provides a 
demonstration based on empirical experience and evidence that this policy scenario approach 
is workable, comes to novel insights and can be employed successfully.
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