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The FTA community relies on a set of disciplines and methods, which try to better understand
and shape the future from different methodological perspectives. Whilst the community has
grown since the first edition of the International Seville Conference on Future-oriented
Technology Analysis (FTA), there is still little dialogue and exchange between those applying
quantitative and those applying qualitative methods.
The FTA events have, since the beginning, provided an avenue to debate methodological
aspects and this paper summarises and furthers the discussion developed during the 2011
edition, building on the debates at the conference and between members of the conference
Scientific Committee, to which the authors of this paper belong. In particular this paper
describes the methodological state of the field through a tripartite taxonomy of increasing
levels of qualitative and quantitative integration. It shows how significant progress has been
made for simpler forms of combinations but not for more sophisticated (and perhaps more
promising) ones. Following that, it suggests that an epistemological divide, common to the
social sciences as a whole, combined with cultural differences and misconceptions within the
FTA community are amongst the factors undermining further methodological integration. The
paper concludes by suggesting some steps, combining research and practice, to overcome such
barriers.
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1. Introduction

The methodological debate has been a relevant element of the International Seville Conference series on Future-Oriented
Technology Analysis (FTA) since its first edition in 2004. For the 2011 edition, the Scientific Committee decided to focus
specifically on the combination of quantitative and qualitative methodologies. This article, drawing on a position paper written for
the conference, reports and expands on the lessons learnt during the event.

In order to define the scope of our paper it is important to first clarify what we mean by quantitative, qualitative and
participatory FTA methods. We define data as quantitative when consisting of numerical information and a methodology as
quantitative when applying statistical/mathematical tools. In contrast, we define data as qualitative when consisting of
non-numerical information (such as text, images, and sounds) and a methodology as qualitative when not relying on statistical/
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mathematical tools. A participatory method, regardless of the qualitative or quantitative data it uses, is one in which the outcome
requires the active interaction of different types of stakeholders.

It is acknowledged that, within the FTA community (which comprises Foresight, Forecasting and Technology Assessment),1

foresight practitioners have traditionally concentrated on participatory methods based on qualitative data, on the grounds that
quantitative extrapolation from past data is not sufficient to address the uncertainties of the future and that emerging changes in
the socio-economic and technological landscapes need to be taken into account. Another part of the FTA community, constituted
by Forecasting and Technology Assessment practitioners, holds an opposite standpoint, considering qualitative and participatory
approaches as a second best option, to which we are somehow compelled to refer until adequate quantitative methods arise.
Whilst these two branches of the FTA community operate largely separately, in the social sciences the mixing-methods debate has
advanced considerably [2–6] and is well illustrated by the existence of dedicated publication outlets such as the Journal of Mixed
Methods. Nevertheless in the discussions at the 2011 FTA Conference some trends were identified suggesting that methodological
combination may potentially become more common amongst FTA scholars and practitioners. Just to mention a few key
developments: the fast progress of the internet offers new opportunities for participatory projects, of both quantitative2 and
qualitative nature; at the same time, the improved availability of S&T and innovation indicators and the advances in quantitative
methods provide more input for quantitative analysis; finally, given the increasing stress on robust evidence for policy, accessing
and combining different types of information and methods can only but better support policy-makers in their job.

These tendencies raise important questions on the value and scope of combining methods, as well as on the reasons why, such
combination, within the FTA community, seems to proceed at a lower rate than in other fields. This paper aims at reflecting on
those questions. Section 2 looks at the potential value of using quantitative and qualitative approaches. Building on this, Section 3
proposes a taxonomy of methodological combinations at different levels of integration, which is then used as a framework for
classifying current FTA practices. Section 4 reflects on the obstacles that may be preventing a faster or deeper methodological
integration and Section 5 discusses whether and how some of them could/should be eased. Section 6 summarises and concludes.

It is important to stress that the reflections in this paper are elaborated on the basis of discussions at the FTA conference and
the debate (both before and after the event) between members of the Scientific Committee, to which the authors of this paper
belong. As such the paper aims to be a stimulus to further dialogue rather than providing an empirical stock-taking or a systematic
and comprehensive review of literature. In addition, although the reflections in this paper originate from inside the FTA
community, they are addressed to a broader audience, based on the awareness that other branches of social sciences, which have
so far not been in touch with the community, could also become more connected to FTA. It is in this sense an invitation to other
communities to join and share their views on this topic at future FTA conferences.

2. Sense or nonsense of applying qualitative and quantitative approaches in FTA

In social sciences alternative methods may encourage or allow expression of different facets of knowledge or experience [2], or
even “tap different domains of knowing” [8]. A detailed discussion on the reasons for applying a combination of methods in social
sciences goes beyond the scope of this paper, but the reader is referred to Rossman and Wilson [9] and Caracelli and Greene [10].
In FTA one of the main arguments for more use of quantitative approaches may come from policy-makers, who, in search for
effective policies, tend to aim at reducing or at least understanding the uncertainties that can alter the outcomes of their policies
and try to quantify them ex ante. In addition, numbers are perceived as easy to communicate to a wider audience. However, one
must be aware that the relevance of quantitative methods may lie more in their systematic process of comparing policy
alternatives under different scenarios, than in the absolute values of their results. A further point to keep in mind is that numbers
may create the impression that the future is less uncertain than it actually is.3 In this respect Linstone [12,13] points out that the
possibilities of forecasting may be especially limited when the dynamic, complex and adaptive nature of the systems we are
dealing with today are moving from one technological era to another. Along similar lines, Tuomi [14] suggests that the
“ontological unpredictability4” of innovative process cannot be removed by more accurate data or incremental improvements in
existing predictive models.

These observations lead to ask whether foresight performs better than quantitative approaches in supporting the design of
effective policies. The answer is, as one would expect, not clear. Calof and Smith [15] have looked at what makes foresight
successful. Literature has however paid little systematic attention to evaluating the actual impact of foresight [16,17]. In the call
for papers, the 2011 FTA Scientific Committee argued that the exclusive use of qualitative methods can lead to partial views on
possible futures, e.g. when relying on qualitative scenarios in devising technology roadmaps. They also identified the scientific
quality and validity of outcomes of participatory approaches as an issue of concern [18]. In addition, several authors indicate that
foresight reproduces or projects current knowledge and assumptions [19,20] and does not tell us much about the future.
Similarly, Loveridge and Saritas [20] point out that we simply cannot know the future. They see FTA (both quantitative and

1 The interested reader is referred to Scapolo and Cahill [1] for further details on the origin and definition of the acronym FTA.
2 Quantitative participatory methods could for instance relate to the online sharing of big amounts of data, the development of online models accessible to a

whole community, or the engagement of a wider group of participants in data analysis (for the latter, see Cooke and Buckley [7]).
3 In this regard, Goodwin [11] points to the effect of hindsight bias (the tendency to believe that our forecasts were more accurate than they actually were) on

forecasting, making us believe that “the world is a much more predictable place than it really is”.
4 With ontological unpredictability Tuomi refers to the theoretical incompatibility between innovation and predictive models when disruptive and

downstream innovation become more frequent, based on the argument that we can only retrospectively know what we are talking about, due to the
unpredictability of natural, behavioural and social processes that shape innovation.

387K. Haegeman et al. / Technological Forecasting & Social Change 80 (2013) 386–397



qualitative) as an “imaginative projection of current knowledge in which formal methods and techniques play a subsidiary role”
(p. 753).

Unsurprisingly, several authors plea for a stronger emphasis on creativity and exploration in future-oriented (technology)
analysis, in order to identify truly alternative future developments and to enhance our capacity to live in an unpredictable world
[14,20,21]. Both quantitative and qualitative approaches can contribute to this exploration, as explained by Eerola and Miles [22],
who see FTA exercises as attempts to collect knowledge about ‘posits’ or possible futures, their plausibility and limits, their
internal consistency and conformity with models and data, their consistency with expert judgement, and their implications for
action.

A wide variety of information about the past and the present can contribute to this, and what is crucial is to understand the
opportunities that different methodologies can offer. In order to better understand those opportunities, we look in the next
section at some current FTA practices.

3. A taxonomy of methodological combinations as a basis for identifying current FTA practices

Although there have been many efforts on classification of methods and on the possible combination of qualitative and
quantitative approaches [22–25] the literature provides little evidence on systematic comparison and analysis on the
consequences and outcomes of applying specific techniques in the course of FTA.5 Scapolo and Porter [27] argue that this
absence of stock-taking analysis is also mirrored in the lack of guidance on how to evaluate FTA projects that combine different
methodologies. Yet, evaluation on methods is important in order to identify ‘good practices’ and to contribute to the robustness of
FTA, in terms of process, content, and impacts.

Since its first edition the International Seville Conference on Future-oriented Technology Analysis devoted part of its attention
to the development of new tools and methods, novel use of existing methods and (new) disciplines applied by FTA. Despite the
lack of systematic investigation, there are clear signs of interest from the FTA community in combining methods. There are
obviously many ways to look at current practices. An interesting one is to group FTA exercises based on the level of integration of
qualitative and quantitative methods. We therefore propose a taxonomy of methodological combinations at three different levels
of interaction and use this as a basis for looking at current practices in combining qualitative and quantitative FTA approaches.

3.1. Independent (parallel or sequential) use of qualitative and quantitative approaches

In this type of FTA exercise qualitative and quantitative approaches are applied in parallel or sequentially, but separately from
each other. Typically, when different methods/tools are applied within the same project, links consist mainly of using the results
of one part as an input into another part. In some cases, the interactions between the two approaches are limited to
cross-checking of assumptions and findings of the same analysis, conducted in parallel with a quantitative and a qualitative
approach. Examples of this type of combined use are quite common, and most projects in this category tend to have a rather
straightforward methodological design. A drawback of this type of combination is that, whilst allowing – in a relatively immediate
way – for multiple perspectives, it does not enhance cross-disciplinary learning between project participants, which is a
suboptimal use of available FTA approaches.

Examples of current and upcoming FTA practices

■ Output of qualitative approaches as input to quantitative approaches
New indicators: Qualitative data can provide additional evidence to quantitative models by inclusion of new indicators
created from quantified expert judgments. Cunningham and van der Lei [28] use such an approach for models providing
support to decision-making on the selection of new technologies and discuss the issue of providing equilibrium between
different groups of experts and stakeholders. Agami et al. [29] show the use of fuzzy logic for trend impact analysis
combining “surprise-free” forecasts and consensus-based experts' judgments.
Quantification of qualitative scenarios: Quantitative methods can also be used to process qualitative judgments for
scenario design [30,31]. Valette [32] points at opportunities for foresight exercises that combine “expert-based
contrasted socio-economic and policy scenarios (qualitative part) and a mathematical quantification of the impacts of the
alternative scenarios (quantitative part)” (p. 239).

■ Output of quantitative approaches that feeds into qualitative FTA
Use of bibliometric and patent analysis as an input for further qualitative FTA: For instance, quantitative analysis of this
kind offers valuable information for the development of S&T Delphi survey topics, or for the identification of potential
disruptive technologies 5–10 years ahead. Shibata et al. [33] distinguish between incremental and radical innovations via

5 The European Foresight Monitoring Network is one of the few attempts to take stock of quantitative and qualitative foresight methods. The mapping
identified only three quantitative methods (bibliometrics, modelling and simulation, trend extrapolation), highlighting that they were combined with literature
review, scenarios and expert panels. These conclusions have to be interpreted with care, as there are sources of bias in the EFMN database (see Keenan and
Popper [26] for a critical assessment of the exercise). Remarkably, evidence stemming from the forecasting communities on cases combining qualitative and
quantitative methods is rather limited, suggesting that the need for combining methods is less felt than in the foresight communities, possibly because foresight is
more recent and still wants to prove its usefulness.
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identification of emerging clusters analysing citations and keywords for a particular technology field, which creates a
background for further qualitative studies. Järvanpää et al. [34] analyse the use of bibliometric data for distinguishing
between science-based and conventional technologies, giving experts an opportunity to focus on particular technology
areas using relevant qualitative methods. Thorleuchter et al. [35] demonstrate that patent-based quantitative approaches
to cross-impact analysis for the identification of relationships between technologies can be used instead of, or in
combination with, traditional qualitative methods based on literature reviews.
Identification of trends and wildcards: Quantitative methods can also be used to identify “outliers” (outstanding
observations) which could be further revised by experts as potential “wild cards”. Visualisation of quantitative data [36]
can be a useful way of bringing these data to a workshop or another qualitative process. It can provide experts with a
powerful instrument to identify hidden trends, to monitor the convergence of adjacent technologies [37], or to identify
emerging S&T areas [38].

■ Comparison of outcomes of qualitative and quantitative approaches
Participants at the 2011 International Seville Conference on FTA raised the potential of the use of qualitative and
quantitative methods for identifying and anticipating disruptive innovation, forecasting radical changes and thus limiting
the scale of failures (with a focus on market pull vis-à-vis the technology push approach). In the NEEDS project (www.
needs-project.org), the acceptability of future energy technology options was submitted to a multi-criteria assessment
involving a panel of stakeholders, the results of which were compared to the findings of a quantitative calculation of
performance indicators.

3.2. Use of technical and methodological interfaces that facilitate interaction

A second type of exercise uses intermediaries as interfaces between the two approaches. Those intermediaries can be (ICT)
tools, or disciplines that are traditionally not related to FTA and function as an integrator between qualitative and quantitative
approaches. For example, web 2.0 tools allow for the collection of both quantitative and qualitative data, or for the quantitative
analysis of qualitative data (such as statistical analysis of stakeholder opinions or networking behaviour). Such exercises push
experts in quantitative and qualitative techniques closer to each other, therefore enhancing cross-disciplinary learning. This type
of learning is, however, “static” in that it is limited to the way the exercise is structured and does not evolve as the exercise
progresses. Examples of this type of exercises are not many and are mostly in a development stage, they are nonetheless highly
promising and it is therefore important to monitor their development.

Examples of current and upcoming FTA practices

• Internet-based tools allowing for integration of data of various sorts
Online sharing of perspectives on different data types: new technologies such as web 2.0 can be used by FTA to
streamline operations by increasing interactive participation of stakeholders, speeding-up the provision of information and
feedbacks and integrating data of different sorts (pictures, documents, numerical data, free text, videos).6 The Risk
Assessment and Horizon Scanning Initiative (Singapore) developed a Service Oriented Based Horizon Scanning
Architecture (SOSA) allowing sharing perspectives on data sets in order to amplify data outliers and help users avoid
getting blind-sided through premature convergence [40]. It consists of an intranet based network of people, tools and data
(from unstructured text from internet to reports uploaded by experts), and the sharing of perspectives across the network
is supported by a set of perspective visualisation tools.
Online analysis of data and creation of knowledge repositories: Cooke and Buckley [7] believe that web 2.0 tools can be
used to make data of all sorts accessible to respondents and researchers: “Respondents no longer merely respond to
signals: they generate the data, they edit it, via their communal participation, revising it in response to others, irrespective
of whether the others are researchers, clients or respondents” (p. 289). However, to date no concrete examples of this
approach could be identified, though the authors refer to Wikipedia and Google as similar examples. A related approach is
proposed by Soojung-Kim Pang [41] who suggests that tools and methods of social scanning and prediction markets could
be used to improve professional forecasting and foresight in an era of complex phenomena and disruptive events with high
level of uncertainties. Making scanning results public would allow people concerned with complex phenomena, like
geopolitics, climate change, or issues at the interplay between science and society, to keep track of the content of one's
intellectual portfolio of knowledge and to aggregate results into a broad view of what the future might entail.

6 Yet, the use of collaborative tools such as social web platforms has been rather limited, both in FTA practices and in linking policy and research in general (for
an example, see Haegeman et al. [39]).
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• Other tools and disciplines that can serve as interface to facilitate the use of qualitative and quantitative approaches and
data
Social network analysis: Social network analysis has attracted attention in the past years allowing quantitative analysis on
relationships and links that make up various social processes. When used in combination with foresight data collected
online, network analysis can be used to enable robust analysis of foresight data, which are often complex to present and
codify. Nugroho and Saritas [42] propose a framework for this, building on online foresight survey data, and by pointing at
benefits in the various phases of a foresight process: it reveals the structural features of the data and can inform the
foresight process on emerging links or relationships, groups or clusters. The implication for foresight methods is that
network analysis can introduce a ‘systemic’ perspective emphasising relationships between actors, key issues and trends.
Visualisation techniques and strategic design: During the 2011 International Seville Conference on FTA, the use of images
and visualisation techniques was suggested as a tool, both for better explaining (quantitative and qualitative)
methodologies adopted and for results obtained. A method that makes use of visualisation techniques is the application
of strategic design in addressing societal challenges. It explores and visualises ‘the architecture of problems’ and can offer
a wider framework in which quantitative and qualitative approaches could contribute to addressing the same problem.
Further exploring synergies between FTA and strategic design could offer opportunities for more integrated use of
methodologies.7

3.3. Full integration of qualitative and quantitative FTA

A third type of exercise goes beyond the use of interfaces, and relates to an integration of qualitative and quantitative
approaches at all stages of the FTA process. In this case results of qualitative and quantitative techniques feed into each other at
several stages of the process or pass through several iterations. This is expected to generate dynamic cross-methodological
learning processes as at each phase or iteration of the exercise ideas flow between different domains of knowledge. Examples of
such deep integration are scarce, not only within the FTA community, but more generally also in social science where most
reports of mixed methods studies report either parallel or sequential component designs [2]. Nevertheless, the authors believe
that such deep integration of methods can potentially enhance both the analytical depth and the policy impact of FTA activities.

Examples of current FTA practices

Examples of research with deep integration of qualitative and quantitative FTA approaches are not many. One example
constitutes the Millennium Ecosystem Assessment scenarios, linking ecosystem change and human well-being by
combining qualitative storyline development and quantitative modelling through several iterations between both parts [44].
In the scenario development it was possible to identify areas where analytical tools are relatively weak and can be improved.
In the quantification of ecosystem service scenarios, it was possible to identify where advancements are needed in terms of
model developments.

4. Barriers to integrating FTA methods

The above taxonomy and the (non exhaustive) review of current practices show that various attempts have been undertaken
to combine quantitative and qualitative approaches. It also raises the question as to why simpler forms of methodological
combination are relatively well developed whereas more complex ones are much less common. This section elaborates on these
aspects by discussing some of the barriers that may hamper a deeper integration of quantitative and qualitative FTA methods.

4.1. Barriers stemming from an epistemological divide in social sciences

The main barrier to a full methodological integration is epistemological in nature: there is a long-standing debate in social
sciences (which is not confined to the FTA community) on the type of knowledge that qualitative and quantitative methodologies
can produce and on the value of combining them [45–49]. Suffice to say that there is a strong opposition between those who
argue that quantitative and qualitative approaches are incompatible [50,51] and those who argue the opposite [52–57]. Despite
these and other longstanding attempts [58–61] for methodological combinations, the combination of quantitative and qualitative
methods is still not the norm, indicating that the lack of quantitative and qualitative integration in FTA stems from more
fundamental barriers outside the community. For example, even in projects combining quantitative and qualitative methods, data

7 At first sight, this method is more suitable for FTA for businesses. However, it has been applied by the Finnish Innovation Fund to develop holistic
understanding of a challenge with issues related to ageing, education, and sustainability [43] (See http://www.sitra.fi/en/articles/2012/strategic-design-finlands-
new-approach-problem-solving).
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are not always brought together in the analysis [62] and qualitative and quantitative tasks are carried out by different teams, with
some kind of bridging mechanism to connect the respective outcomes.

4.2. Cultural differences in FTA

A layer of complexity is added to this methodological debate in the case of FTA, where the “future” is the object of analysis, as
there are different ways of exploring the future, based on e.g. differences in beliefs or educational backgrounds. Still today the
different FTA communities are perceived as rather competing than collaborating in exploring the future. In the context of
qualitative and quantitative techniques, especially the marrying of quantitative modelling and foresight seems to be rather
unexplored. The idea that one can forecast or predict the future seems to be contradicting the idea of developing multiple futures
and shaping the future by identifying common directions to follow, using foresight. In reality, predicting certain elements of a
broader system – such as demographic developments – is not in contradiction in any way with developing multiple futures.

In Section 2 we pointed to the need to understand the opportunities that different methodologies can offer in collecting
knowledge about possible futures [22]. However, understanding these opportunities does not seem straightforward. The shortage
of examples of full methodological integration (as shown in Section 3) may also reflect deeply ingrained cultural differences
hindering good communication between different epistemological communities. Efforts to address this cultural clash have often
focused on the adaptation of the methods and tools commonly used by the two communities, in the hope that adequate interfaces
could be found facilitating operational collaboration. However, one could paradoxically observe that the emergence of structured
interfaces between narratives and numbers has consolidated the historical practice of both communities working in isolation:
each can safely remain in their own cultural realm, as long as a mechanism can be identified to ensure some level of
communication [63].

4.3. Misconceptions within the FTA community

In order to better understand the pros and cons of different methodologies, three implicit misconceptions within the FTA
community need to be addressed.

Firstly, it is often assumed that models belong exclusively to the quantitative domain and have objective predictive power.
Models are a simplified representation of reality and can be quantitative or qualitative, depending on the type of data they rely on.
They may generate, as an output, informed estimates about the future. The latter, in the case of quantitative models, take the form
of numbers with associated probability distributions and confidence intervals (depending on the model). However, in the case of
long-term horizons, such informed estimates have only limited predictive value. As clarified by Lüdeke [64], the value of models is
not so much in their ability to tell us with a degree of certainty what will happen to society, but rather in their ability to structure
thinking on the basis of the information available. Therefore, a model is more valuable as an analytical rather than a predictive
tool. This means that both quantitative and qualitative tools and techniques should be judged not so much against the accuracy of
their prediction on the future, but against the assumptions upon which they rely, the data (advantages and limitations) that have
been used, and the alternatives (or lack thereof) amongst which the analyst had to choose. In other words, when dealing with
issues surrounded by risk, uncertainty, and ignorance – typically issues being dealt with by FTA – the value of models is (at least)
as much in the “process” as in the “output”.8

Another common misconception associates “subjectivity” and “value judgement” to qualitative processes, but not to
quantitative ones. Scientists (particularly natural scientists and technologists) often tend to consider subjectivity, e.g. experts
opinions, as a “disturbance” to be avoided, or at least framed and assessed, in order to reduce its distorting effects on the
interpretation of evidence and its decision-making powers. There are two weaknesses in this claim. First, regardless of the
quantitative or qualitative nature of the approach followed, a value judgement is involved in any FTA exercise. The distortion of
such subjectivity can be reduced by the legitimacy of the persons making the judgement (whether it is a modeller choosing a
functional form or an indicator, or a foresight practitioner identifying the right stakeholders to invite to a workshop). Second,
when FTA and especially foresight is addressing the intrinsically uncertain challenge of devising possible futures, subjectivity,
meant as expert/stakeholder opinion, is effectively a source of creativity and as such should be fully exploited. In general,
foresight aims also to envisage a wide and contrasted set of options that can be devised by eliciting experts' knowledge. Whether
one or the other of such options will eventually materialise depends, amongst others, on the actions of those who will forge the
future, largely reflecting their individual and collective (evolving) preferences. Capturing the subjectivity of FTA contributors,
i.e. their valuable yet tacit (not codified) knowledge, is therefore of the essence.9

8 During the 2011 FTA Conference a lively discussion was devoted to the shift of FTA usage from exploring potential risks to inspiring sustainable innovation. In
this respect taking into account expert opinions is also important for the identification of key clusters and addressing different types of innovation.

9 A good example is the contribution that FTA can provide to policy and decision makers in charge of the prioritisation of alternative technological options. The
long term prospects of emerging technologies are usually scrutinised through the lens of e.g. Cost Benefit Analysis, or similar tools that require the valuation (or at
least some form of quali-quantitative estimation) of a variety of factors including the social costs and benefits that can be expected from the diffusion of the
technologies under scrutiny (how will their diffusion affect quality of life, the conservation of natural resources, landscape integrity, ecosystem services etc.). In
the absence of market values for such goods and services, valuation practices commonly recur to Contingent Valuation Methods (CVM), which aim at eliciting
information on the hypothetical dynamics of future preferences (individual and collective). The appraisal of the expected future performance (and the ranking) of
alternative technological options therefore explicitly incorporates information that inherently reflects the subjectivity of social players, and its value and
credibility are thus enhanced.
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Finally, in this debate, there is a tendency to equate qualitative with participatory. This is clearly inaccurate, as participatory
methods can be (and in fact are) adopted in the framework of quantitative analyses as well. On the other hand, qualitative
approaches have been adopted for many decades (e.g. scenarios) with no other involvement than that of the FTA experts.

Acknowledging these aspects is essential to identify a common ground for methodological integration.

4.4. Lack of skills and trust

The aforementioned epistemological barriers are reflected in, and reinforced by, the lack of researchers, practitioners and
evaluators skilled in both quantitative and qualitative FTA approaches.10 It is for instance neither common, nor easy, for those
who come from a strongly quantitative perspective to communicate the core of their work to anyone outside their community.
This lack of skills to understand and interpret both approaches leads to lack of trust amongst practitioners of each approach. Such
lack of trust again reinforces existing epistemological barriers, as illustrated in Fig. 1.

This link between lack of skills and lack of trust occurs not only within the FTA community, but also amongst its clients (in
particular policy-makers). Trust from policy-makers in outcomes from an FTA exercise may be undermined by differences
between the expectations of decision-makers who should ultimately use the outcomes of FTA, and what FTA can really deliver.
For example, Georghiou and Harper [66] point at the concern that administrations may want to harness FTA in order to constrain
uncertainty to the point where traditional tools may be used. This is however not what the FTA community is set out to provide.
Similarly, decision-makers can claim that “the wrong people were involved” in a Delphi survey, or they simply distrust the
foresight process, because they have not been involved themselves [67]. Finally, policy-makers are still very much concerned with
the shorter term, which may have its influence on (lack of) trust.11

5. Overcoming barriers: short-term/long-term

As the examples provided in Sections 2 and 3 suggest that methodological integration can be promising and beneficial to the
field, it seems important to reflect further on the aforementioned barriers and on potential actions to overcome them. Below we
propose a dual approach, combining the short-term treatment of ‘symptomatic’ barriers, with longer-term priorities for research
and policy that address more fundamental barriers to methodological integration.

5.1. Overcoming short-term barriers

One way to extend the application of quantitative methods in FTA is their gradual integration into existing practices of FTA and
their convergence with qualitative techniques. Addressing practical incompatibilities between both approaches may also
gradually change preferences of FTA practitioners for specific methods in favour of integrated approaches. Below we sketch a
possible agenda to overcome the main short-term barriers regarding methods selection and misconceptions.

5.1.1. Methods selection
The selection of methods in FTA remains largely a context-driven issue, as there are no ‘recipe books’ and only limited

attempts12 to better clarify the relation between context, content and approach of an FTA project [68–70]. This is even more the
case when different types of methods are applied where it is important to combine or integrate both approaches or identify
interfaces, making use of complementary and/or contradictory features of methods. Given the lack of identified good practices, as
a natural first step to tackle this issue, one could consider developing a starter kit for combining different methodologies. In social

10 The lack of human capital skilled in both quantitative and qualitative methods, could be potentially traced back to the education system, where students are
early confronted with choices between different options (such as the divide between social and natural sciences), which often implicitly entails choosing for a
more quantitative or qualitative training. In this regard Reiss [65] and Bryman [62] refer to the need for overcoming ‘trained incapacities’.
11 Interestingly, our reflection on the epistemology–skills–trust triangle is in line with Bryman [62] who focuses on the integration of qualitative and
quantitative data and methods in social sciences. Based on interviews with social scientists he identifies eight barriers to integration of qualitative and
quantitative data and methods, which can also be applied in the field of FTA: perceptions on the expectations of different audiences, methodological preferences
of the (mixed methods) researcher, structure of the research project, different timelines for different method types, skill specialisms, the nature of the data,
ontological differences, tendency of some journals to emphasise one type of research, and lack of well-known good practices. Many of those seem to be somehow
related to the epistemology–skills–trust triangle.
12 One could also look into project design papers, consultancy reports, and other types of “grey literature” in order to advance knowledge in this area. Future
research could take up this endeavour.

Fig. 1. Epistemology-skills-trust cycle.
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sciences, Cameron [71] developed the Five Ps Framework,13 which provides a mixed-methods starter kit, including a checklist of
contentious issues, risks and traps that require consideration. It could be adapted to serve as an FTA starter kit for combining
methods. In addition, a short-term research agenda could help addressing practical incompatibilities that hamper the
combination of different methods. A possible item on such research agenda could be screening specific sectors where
quantitative FTA approaches are traditionally stronger represented, in view of identifying good practices. Such sectors include
energy [32] (see the Energy Foresight Network: www.efonet.org), transport and climate change. Also in regional cohesion policy
there are possibilities for blending quantitative and quantitative approaches, specifically in ex-ante (and ex-post) impact
assessment.

5.1.2. Misconceptions
In order to avoid getting stuck in the circle of epistemological barriers, lack of skills and lack of trust, misuse of methods should

be avoided and transparency increased. In particular, from the start of an FTA process, it is necessary to clarify the definition of
terms used and the basic set of assumptions, on which the exercise (in its quantitative and qualitative components) rests. In this
way it is possible to make more intelligible how data are collected, processed and analysed in the process.

Unavoidably, policy-makers and stakeholders will assign a higher plausibility to scenarios that somehow resonate with their
own visions. On the other hand, policy-makers and stakeholders will contribute to shaping the future through their decisions and
their actions. As a result, their direct involvement in the foresight process will not only increase its robustness, it may also lead to
higher acceptance levels and legitimacy. A good management of stakeholders' participation, is therefore critical to improve trust
within the community. In particular, stakeholders' participation should reflect the overall need of a finely tailored balance
between quantitative and qualitative dimensions, and to this end directly involve forward-looking experts from both
communities.

Ultimately, building on and extrapolating from Wehnert and Jörß [67] we believe that participation of stakeholders and
practitioners from different methodological traditions is crucial at least at three major stages of FTA processes:

• The initial identification of issues is one of the stages where the involvement of stakeholders is essential as it allows collecting
the views of those who will play an active role in the decision-making process supported by FTA. During this stage, it is also
recommended to include the wider range of stakeholders that will be affected by the consequences of these decisions.

• The exploration of future possibilities, when the expertise and knowledge made available by stakeholders and experts in the
specific sector(s) subject to FTA can contribute to significantly increasing the quality of FTA results.

• The discussion and interpretation of results (including devising recommendations), when sharing FTA findings with
stakeholders who are expected to follow up with action are essential for building ownership whilst providing decision-
makers with insights on the limits of the FTA results.

Such a stepwise organisation of the participatory process allows for intermediate validation milestones, thus also decreasing
the risk of stakeholders dominating the FTA process.14 The importance of this in the context of this paper lies in keeping a balance
in participation of stakeholders and practitioners from different methodological traditions at each stage.

5.2. Overcoming long-term barriers

Overcoming barriers such as the lack of identified good practices, lack of trust, and differences in cultural backgrounds requires
a longer time horizon and below we suggest some of the steps that could be taken in such direction.

5.2.1. Lack of identified good practices
In light of the growing volume and variety of FTA practices, a stock-taking of basic knowledge (including e.g. relevant

statistical evidence, existing scenarios and corresponding outputs, coherent assumption sets) could be beneficial. Such
stock-taking endeavour should compare FTA exercises according to a set of variables (such as goals, methodologies, time horizon15)
and provide both methodological and evaluation guidelines. The experience of the European Foresight Platform (www.
foresight-platform.eu) could provide some relevant inputs towards this endeavour. As previously noted, these methodological
and evaluation guidelines should explicitly account for the wide range of context-dependent choices, and provide accordingly
differentiated support to FTA practitioners. They should also pay particular attention to validity and uncertainty of its main
subjects. Validity should be measured by checking whether the cause–effect mechanisms at play are represented in a credible and
transparent manner, and not in terms of the probability that an envisioned future eventually comes true. In turn, uncertainty
should be assessed with the primary aim of differentiating between the intrinsic variability of a given phenomenon that exhibits
high sensitivity to small changes (e.g. networks congestion) and the uncertainty that derives from an insufficient knowledge of
complex phenomena (e.g. climate change). Ultimately, what matters is that methods and tools provide as far as possible a

13 The 5 P's Framework includes Paradigms, Pragmatism, Praxis, Proficiency and Publishing.
14 Da Costa et al. [72] illustrate the stepwise organisation of the participatory process by suggesting the application of varying degrees of participation in each
phase of the foresight process and thus tailoring foresight phases to different foresight functions.
15 Typically, quantitative models present higher credibility for shorter time horizons, and qualitative approaches with storylines for longer ones. An exception is
the International Futures Model, which can be used to examine long-term and interacting global development issues [73].
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reasonable representation of the systems being analysed, and that the intrinsic uncertainties associated with such representation are
documented at best.

5.2.2. Lack of trust
One aspect of trust is that it derives from perceived credibility, which is intrinsically problematic when referred to long-term,

unverifiable representations of possible futures. Past performance is commonly considered as the most useful indication on which
to build credibility and trust. For forecast exercises, past performance can be validated by comparing predictions to reality.16

Foresight on the other hand does not claim to predict the future and therefore checking if the most favourable, recommended
future state has been realised is not meaningful. Good practices should rather be sought by measuring, if at all possible, the
benefits derived from the foresight process itself (such as for instance network building and improved collaboration) and the
improvement of the decision-making process, or in assessing whether organisations (including private companies) that
consistently adopt foresight approaches, perform ultimately better than those that do not. Obviously, such endeavour would
require the existence of both good performance indicators and the identification of correlations and causal relationships between
the scores on the indicators and the anticipatory approaches applied. Some recent work [15,17,74] moves a step closer into the
direction of assessing the impact of foresight, but a long way is still to go.

Much can also be learnt from the experience that the field of foresight has developed in dialogue and communication in
support of building trust amongst stakeholders. For instance, the consultative dimension of SEA (Strategic Environmental
Assessment) has proven essential to build consensus amongst stakeholders around the long-term effects of large infrastructure
projects. Techniques and approaches related to building stakeholder trust can also be applied to bridge qualitative and
quantitative communities. One important element here is the use of a common language, or, ensuring that concepts and
definitions are well understood and translated between communities.

Increasing trust between communities can also be pursued, from a strictly methodological perspective, by increasing the
mutual understanding of the approaches applied. Stocktaking of good practices, and the development of frameworks that support
the selection and implementation of an appropriate combination of qualitative and quantitative methods and tools in a given
context, can enhance shared knowledge, which may in turn increase trust. However, increasing mutual understanding, whilst
always desirable, may not always be possible, either because the cultural differences are deeply rooted, or because the language
used is intrinsically different. Still, in such cases, combinations are possible. White [75] suggests that combining methods mainly
needs mutual professional respect. Looking at collaboration in the wider context of collaborative governance, Ansell and Gash [76]
conclude that collaboration between stakeholders tends to develop when it focuses on “small wins” that deepen trust,
commitment, and shared understanding. This pathway of small wins may also have potential for increasing trust, commitment
and shared understanding between methodologically different FTA communities, which again indicates the importance of
stocktaking on good practices.

5.2.3. Differences in cultural backgrounds: closing the epistemological gap
In the long run the clash of cultures could be transformed into an asset by developing the right skills to improve the

community's work, the level of trust and, ultimately, the policy impact of FTA.
To address the epistemological barriers and gain legitimacy and trust it is important to establish links and collaborations

between the various sub-communities. These should aim at understanding the reasons behind differences in methodological
preferences, and at reducing the barriers between quantitative and qualitative training. In so doing, due importance should be
given to developing the right communication skills for sharing ideas and for describing the processes and outcomes of both
qualitative and quantitative work, within and beyond the FTA communities.

6. Conclusions and further steps

Although systematic integration of quantitative and qualitative methods in FTA is not a standard practice so far, evidence in
this paper has shown practical examples of combinations of these types of methods. The different and highly heterogeneous
contributions to the 2011 International Seville Conference on Future-Oriented Technology Analysis in this area share a common
bottom line: both quantitative and qualitative tools aim at better understanding possible futures and reducing uncertainty and
ignorance. This “reduced” uncertainty needs to be embraced and managed in order to better shape the future and prepare various
actors for it.

In this context, combining methodological approaches creates opportunities to complement the weaknesses inherent to the
use of one single approach with strengths of other approaches. In trying to push forward the field of FTA towards methodological
integration, this paper has explored possible barriers hampering such development, and proposed a way forward. Overcoming
the barriers identified calls for additional research efforts but also, as importantly, for more practical experiment. Research has so
far primarily concentrated on the development of innovative ICT tools and of ex-post interfaces, i.e. mechanisms to bridge
existing techniques of both types. New research efforts are required to devise methodological and conceptual frameworks,
approaches and tools that intrinsically (ex-ante) integrate qualitative and quantitative thinking, as well as guidance for the

16 If forecasting is used to compare the impact of alternative policy options, validation could consist of comparing forecast results of the selected policy with the
ex-post impacts of that policy.
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identification of the features that may help the organisers of FTA projects in the selection of the most appropriate set of tools
(characterising which tools fit best which contexts).

On the other hand, the main barrier to integration appears to be the lack of communication and joint practice between the
different FTA communities. As this is rooted in deep epistemological differences, it can hardly be reconciled on pure theoretical
grounds. In the short term, efforts must be made to reduce the divide by promoting joint practice within actual FTA exercises,
establishing teams combining experts and practitioners from both communities from the start, and devoting more attention to
communication processes. In the longer term, the conditions must be created (through education, information sharing, cultural
dialogue) for a more integrated community of FTA experts, practitioners, and users to emerge, where no divide needs to be
brought down because no divide exists in the first place. Clearly this is an ambitious objective, which can only be reached through
strong interactions within the FTA community and between it and the relevant stakeholders from education, policy and society at
large.
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