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Many new design approaches that can nowadays be summa-
rised under the term of discursive and speculative design practices 
arose from Critical Design in the past decades. They form a proper 
design discipline that is uncoupled from commercial demands and 
makes use of design practices to create tangible imaginaries of 
probable futures for stimulating public debates. Thus, these ap-
proaches find increasing application in technological agenda-set-
tings. Furthermore, they offer an unexplored potential for science 
communication and public engagement in science. But this poten-
tial is accompanied by questions on the ethical responsibility of the 
designer and the efficiency of the debate: How can speculative im-
aginaries of the future be more credible and prevent misleading 
debates? Against this background, this paper presents a newly de-
veloped method “From fact to Artifact” aiming to identify a sche-
matic process to develop fact-based scenarios.

Keywords: Science Communication, 
Public Engagement in Science,
Discursive and Speculative Design,
Design for Debate, Interdisciplinary
Scenario-Building, Emerging
Technologies.

Lynn Harlesa*,
Marie Lena
Heidingsfeldera

aCenter for Responsible Research
and Innovation by Fraunhofer IAO
*lynn.harles@iao.fraunhofer.de 



© 2021. This work is licensed CC BY-NC-ND 4.0 806 − 807

1 Introduction Many new design approaches that can nowadays be summa-
rised under the term of discursive and speculative design practices 
arose from Critical Design in the past decades. Their common fea-
ture is the use of demands and the use of design languages and 
practices to focus on “how things could be”, rather than “how things 
are” (Dunne&Raby 2013; Tharp&Tharp 2018; DiSalvo 2012; Malpass 
2017).

These approaches are aiming at making use of design practices 
to create tangible imaginaries of probable and possible futures for 
stimulating public debates. Thus, these approaches finding increas-
ing use, are commonly applied in technological innovation process-
es. Furthermore, they offer an unexplored potential for science 
communication and public engagement in science. But this poten-
tial is accompanied by questions on the ethical responsibility of the 
designer and the efficiency of the debate: How can speculative im-
aginaries of the future be more credible and prevent misleading 
debates? Or: How can we create fact-based narratives but still leave 
space for ambivalent speculations? 

Against this background, this paper presents the ongoing de-
sign research project “Food Fictions” that aims at investigating dis-
cursive and speculative practices as systems of knowledge for en-
gaging science communication. It questions the potential of these 
practices for fact-based public debates and pursues the thesis that 
they require systematic approaches and methods to improve ethi-
cal responsibility. 

Thus, the project is led by a newly developed method “From 
fact to Artifact” (FFA), which is based on literature review and aims 
to identify such a systematic process that supports designers to 
develop fact-based scenarios and artifacts.

The project “Food Fictions” was conducted by the authors of 
this paper in terms of the “Wissenschaftsjahr 2020|21”, an initiative 
funded by the German Federal Ministry of Education and Research 
aiming at raising public engagement in science. 

The main goals of the project were (1) to explore food as an 
“object of investigation” that enables public debates on bioeco-
nomic futures (2) to develop new formats of engaging science com-
munication based on discursive and speculative design practices 
(3) to create a systematic approach to enable interdisciplinary and 
fact-based scenario-building.

Within the project, we defined an interdisciplinary design pro-
cess in which tandems of design researchers and scientists develop 
scenarios aiming at speculating on bioeconomic food systems and 
sustainable food behaviours. Against this background the central 
research goal of the project was to examine a strategic process for 

2 Project Description



scenario-development that allows designers to stay close to the sci-
entific input from the collaborating scientists.

The process resulted in five object- and narrative-based sce-
narios, which were transferred into a public pop-up exhibition. The 
exhibition was shown in the in the Museum of Natural History in 
Berlin and was accompanied by a digital workshop with edible 
toolkits.

As a design research project, "Food Fictions" aims to explore 
the potential of discursive and speculative design practices (DSDP) 
as a form of engaging science communication (SciCom). In order to 
explain the benefits of these approaches, we present the underly-
ing understanding of DSDP and science communication in the fol-
lowing and then present two arguments for the use of speculative 
design artefacts.

In this paper, DSDP represents a common “genus” of design 
approaches evolving from Critical Design such as: Speculative De-
sign (e.g. Dunne&Raby 2013), Design Fiction (e.g. Bleecker 2009), Ad-
versarial Design (e.g. DiSalvo 2012), Associative Design (e.g. Malpass 
2017), Discursive Design (e.g. Tharp & Tharp 2018) or the Critical 
Artifact Methodology (e.g. Bowen 2009). Although some of these 
methods follow different intentions, they all have a common func-
tionality that offers a great potential for SciCom: They are separat-
ing the design discipline from commercial purposes focusing on 
“how things are” and make use of the design language to visualize 
and explore “how things could be”. They pose questions and foster 
public debates rather than offer ready-made solutions (Dunne&Ra-
by 2013). In this paper we focus mainly on the capability of these 
approaches to question how novel technologies and scientific find-
ings are affecting our social life.

The project "Food Fictions" follows a modern understanding of 
SciCom as "public engagement in science" (PES) (McCallie et al. 2009; 
Schäfer 2009; Siune et al. 2009; Sturgis 2014). This approach differs 
from the "public understanding of science (PUS)" approach, which 
sees science communication as a unidirectional task in which the 
aim is to create understanding and acceptance among "the" public 
by conveying and translating scientific findings and knowledge 
(Schäfer 2009: 476). In contrast to PUS, PES describes a "democratic 
turn" and understands SciCom as a mutual exchange between sci-
ence and society. If SciCom is increasingly realised as public engage-
ment in inclusive and participatory processes, social groups can 
make informed decisions on the one hand and communicate their 
perspectives and needs to researchers on the other. This exchange 
provides the basis for shaping socially robust socio-technical futures 
(Heidingsfelder 2018, Heidingsfelder et al. 2019). 

3 The Potential
and Challenges of Speculative 
Design Practices in Science 
Communication

3.1 Understanding
of Speculative Design Practices

3.2 Speculative Design
in Science Communication 
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Against this background, there are two arguments for the use 
of DSDP when it comes to SciCom for public debates:

 – Speculative design artifacts and scenarios offer a format that is 
interesting for the public. New rights and responsibilities for 
scientists and citizens are derived from the PUS model: “Sci-
ence communication has become a ‚duty‘ for scientists and a‚ 
right for the public, a right to know and a right to engage” (Si-
une et al. 2009, p.62). At the same time, the right to knowledge 
and public participation requires a certain degree of "scientific 
literacy". This level is relatively high for the reading of specialist 
literature and scientific journalistic texts, especially since scien-
tific literacy is low at national and European level (EC 2005; 
Süerdem & Çagliyor 2016). In this context, the use of DSDP en-
ables a format that is interesting and accessible for people 
with little scientific literacy. Several factors must be considered 
to achieve this goal (see 4.6).

 – Speculative artifacts and scenarios are particularly well suited 
for science communication on future technologies because 
they promote debate and help shape research agendas: they 
show possible development paths as well as ethical and social 
implications (Bleecker 2009; Sterling 2009, 2010; Grand & 
Wiedmer 2010; Wakkary et al. 2016; Heidingsfelder et al. 2019). 
Especially in the context of new technologies, broad debates 
are necessary to find accepted and demand-oriented develop-
ment paths and solutions. The more people can be involved in 
such a discussion and the better these people reflect the diver-
sity prevailing in society, the more successful such an approach 
will be (van der Helm 2007). In contrast to very optimistic and 
idealistic ideas about the social benefits of design and co-crea-
tion, design-fiction prototypes promise neither harmonious 
cooperation, nor consensus: On the contrary, they are intend-
ed to provoke and make dissent visible in order to trigger so-
cial debates in which different actors negotiate their concrete 
ideas and needs and find common solutions or compromises. 
At the same time, the debates, which are conducted on the 
basis of speculative objects and scenarios, also offer an insight 
into attitudes towards current technologies: The analysis of 
the debates thus not only provides information on future de-
velopments, but also enables statements about society in 
terms of a diagnosis of the present (Grunwald 2015). 

Both arguments illustrate the benefits and potential of DSDP 
in science communication, but they also raise questions about the 
ethical responsibility of the designer, the credibility of the scenario 
and the efficiency of the debate (Tharp&Tharp 2019). 

In “Food Fictions” we were confronted with exactly these ques-
tions and identified a need for a systemic approach that maps the 
path from a fact to the speculative scenario and artifact. How can a 



speculative scenario remain close enough to scientific facts while 
opening up spaces of possibilities and highlight ethical and social 
implications?

In design research literature, different forms of expressions 
and intentions of speculative design are identified and partly sys-
tematised (Tharp & Tharp 2018; Malpass 2017). This helps designers 
to classify different approaches and to give orientation in the field. 
However, there are only a few attempts that support the designer 
through the actual speculative design creation process. This is ex-
actly where the “From Fact to Artifact” (FFA) method comes in.

The following paragraphs demonstrate the FFA-methodology, 
which consists of six consecutive steps, that are guiding designers 
systematically through a fact-based speculative design process (see 
illustration below): Starting from (1) the systems of use, which de-
fine the scope of application and the realm of the possible; (2) to 
the context of use, which narrows down the thematic background 
to specific facts; (3) to hypothesis of use, that frames the specula-
tion based on the “context of use”; to the (4) “cultural practice of 
use”, that reflects cultural behaviours; and to the (5) “narrative of 
use”, that describes the environment that puts the “artifact of use” 
(6) in context.

Each section gives a short summary of the goals, the theoretical 
background and provides guiding questions that help navigating 
through the steps. In paragraph number 5, we show how the meth-
od was applied in practice in the “Food Fictions” project.

4 From Fact to Artifact

Fig. 1: The FFA Process.
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The system of use is the first step in the process that defines 
the intentions, the desired impact and the time horizon, that build 
the fundamental basis of the scenario on a meta-level. They form 
the framework for the analytical and creative part of the process. 

 – Intention and impact.
DSDP can be applied in different contexts, depending on the 

intention (e.g. discourse, engagement, criticism) and the aspired im-
pact (e.g. to spark debates, to create or engage the public in research 
agendas, to raise awareness etc.). Thus, as “system” we define the 
scope of application of DSDP such as the exploration of mutual in-
fluences of technological and societal trends, the development of 
application scenarios based on user needs or the identification of 
societal needs and acceptance of novel technologies.

Several examples of different intentions can be found in litera-
ture and practice. They can be summarised as the following, ac-
cording to Tharp & Tharp (2018): 

“We are encouraging designers to give careful attention to the 
span of project domains - Social Engagement, Practical Application, 
Applied Research and Basic Research – as a way to explore a broad-
er range of possible discursive design impact and how they may 
best contribute.” 

 – Time Horizon: mundane futures in the sooner now 
The time span plays an important role in DSDP as it frames the 

realm of the possible and the degree of alienation. In literature 
there is no limit to the temporal possibilities in speculative scenari-
os: from alternative pasts, presents and mundane futures to unlim-
ited extrapolations. Since the FFA-method aims at staying close to 
scientific facts, we recommend to focus on the mundane futures 
(Kjærsgaard & Boer 2015) or what we define as “the sooner now”. 
Mundane futures have the advantage that they include familiar el-
ements from our everyday life, what makes the scenario more ac-
cessible to the audience. 

4.1 System of Use: Defining
Intentions, Impacts
and the Realm of the Possible



Fig. 2: The positioning of the sooner now 
and mundane futures.

4.2 Context of Use:
Analysing the Thematic Context 

The context of use defines the thematic background of the sce-
nario and highlights different aspects that derive from interdiscipli-
nary innovation models and are relevant for comprehensive narra-
tive of use: from society, academics, R&D as well as economy, politics 
and ecology. 

Within this step, relevant facts are firstly gathered and mapped 
according to the aspects mentioned above. To create a holistic fac-
tual basis, different fact- and opinion-based sources should be ana-
lysed (e.g. literature research, expert interviews, citizen surveys, 
market research). The goal is to identify blind spots, open questions, 
contradictions and controversies within the thematic background. 

The result of this analytical step is to narrow down the themat-
ic background to specific aspects that create the starting point for 
the hypothesis of use and the necessary ambiguity of the scenario, 
that leaves room for unbiased reflection.

The guiding questions in this step are: 

 – What are the main aspects of the focussed (technological) the-
matic background from a political, scientific, societal, econom-
ic, ecological point of view?

 – Are there any contradictions between theoretical facts and the 
practicable feasibility of a technology? 

 – What are the current main arguments for or against a certain 
technology? How could it be used for good or for bad? 

 – Is there a tension between the technological possibilities and 
societal needs?
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4.3 Hypothesis of Use:
Building Ambiguity 

4.4 Narrative of Use:
Setting the Stage 

 – What are the controversies between different stakeholders or 
user groups? 

DSDP never aims at predicting the future, so each speculative 
scenario be considered as a hypothesis. 

Within the previously defined context of use, the hypothesis of 
use builds the narrative frame and has the function of a "what if" 
statement: What if a specific socio-technical practice exists or is 
newly established in the given thematic background? Thus, the hy-
pothesis of use has a central meaning as a hinge between the me-
ta-level and the concrete scenario: it directs the focus to a certain 
aspect of the previously described context and forms a framework 
for the following steps of the method. The hypothesis of use thus 
enables the recipients of speculative design to "think in the condi-
tionalis". With Knutz et al (2014), what if scenarios are the basic 
constructional principle of design fiction. Because of this high sig-
nificance within the FFA method, the hypothesis of use must be 
chosen with care. The decisive question is not only which aspect is 
put into focus, but also which aspects are excluded by the decision 
and remain in the "diegetic off" of the scenario. 

The guiding questions for this step are: 

 – How can the hypothesis of use make central technological, 
ecological, economic, political and social aspects of the chosen 
context visible? 

 – What are key parameters in terms of place, time, people in-
volved and technologies used? 

 – How close or far from the current reality should the scenario 
be located? How strongly does it tie in with existing social and 
technological practices?

 – How can the "what if scenario" make ambiguous developments 
and perspectives visible?

Starting from the “What if” statement in the previous step, the 
narrative of use can be understood as the screenplay that describes 
the environment in which the cultural practices of use and artifacts 
of use will be situated. Thus, the narrative of use gives a possible 
answer to the “what if”- question and links technological possibili-
ties to economic, political, scientific, ecological and social outcomes 
into a coherent storytelling. 

It describes the functions and the interactions of the artifact 
and points out how it transforms and impacts our life.



“In establishing narratives of use, the designer takes on the role 
of a storyteller and author, where fictional scenarios are developed 
to position the object, but also where the imagined or rhetorical in-
teraction with the object itself works to make the fictional scenarios 
believable.” (Malpass 2017).

The technical structure and the implications of a written narra-
tive and storytelling can be derived from (fictional and non-fictional) 
writing studies, future studies and design research (Card 1990, 
Gottschall 2012, Sterling 2006, Candy 2010), which are summarized 
here using some guiding questions: 

 – With regard to the different aspects, what is the focus of the 
scenario? 

 – From which perspective is the scenario told? 
 – Who or what is the main protagonist in the scenario? What 

does a normal day in the life of this protagonist look like?
 – Which of the aspects are connected and how?
 – Which aspect remains open in the narrative in order to create 

ambiguity?

Technology and culture influence each other mutually. To cre-
ate fact-based scenarios that are reliable to the audience, it is cru-
cial to reflect about the cultural practices resulting from the hy-
pothesis of use. On the narrative level, these practices make the 
scenarios more tangible by showing the impact of technology on 
our daily lives through our behaviour and social interactions to 
which the audience can relate (Bleecker 2009). As culture we define 
in this context “the way of life, especially the general customs and 
beliefs, of a particular group of people at a particular time.”[1] Thus, 
the cultural practice of use asks whose future is actually addressed 
in the scenario and questions how emerging cultural practices of 
these specific groups of people are co-evolving among scientific 
and technological innovations. 

To define a cultural practice of use, we are borrowing ap-
proaches from design anthropology (Otto & Smith 2013; Smith 
2016; Gunn & Donovan 2012; Gunn et al 2013; Halse 2008). Design 
anthropology converges the field of anthropology and design, by 
introducing anthropological approaches and methods in the de-
sign process. The convergence of both disciplines offers a great 
potential for fact-based scenarios as they entangle the past, the 
present and the future and combine the mundane with the realm 
of the possible (Smith & Otto 2013; Kjærsgaard & Boer 2016). 

In this context, the designer takes over the role of the “specula-
tive observer” and describes the cultural practices, such as behav-

[1]	 Definition	from	Cambridge	Dictionary:	https://dictionary.cambridge.org/de/worterbuch/
englisch/culture

4.5 Cultural Practice of Use:
Defining Behaviours,
Beliefs and Traditions
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4.6 Artifact of Use:
Embody the Speculation

iour, social interactions, traditions and values that derive from the 
hypothesis. This observation can both be embodied in the narrative 
of use as well as in the artifact of use.

Furthermore, this step supports the designer to act outside its 
subjective perception of the scenario and step out of cultural he-
gemonies, to reflect the hypothesis from different (non-western) 
points of views. (Fry 2017; Tunstall 2013).

Guiding Questions: 

 – Does the scenario address a specific cultural group: e.g. cultur-
al geographies, nationalities, religious beliefs, age groups, vul-
nerable groups, learned values (e.g. vegetarians, technic-opti-
mist)?

 – What cultural practices are addressed: everyday behaviours, 
traditional events, specific rituals.?

 – What ancestral traditions and customs persist in the future? 
Which will be lost? 

 – What behaviour is considered as „normal“ or „unusual“ in this 
scenario?

 – Are the cultural practices influenced by a technology or vice 
versa?

The artifact of use translates the scenario into one or several 
visual artifacts and defines the medial environment. In a cultural 
anthropological sense, they are understood as an object of use and 
as a form of expression and have the function of a “diegetic proto-
type” (Kirby 2010) - the element that is propelling the story and 
makes it tangible to the audience. The speculative artifact is not 
only reduced to a product design of a three-dimensional artifact: it 
can also be embodied by an interface, a service, a customer jour-
ney, a marketing campaign or even biological organisms by using 
different media and materials (digital mock-ups, prototypes, mov-
ies, biological tissues).

To achieve the desired impact (defined in 4.1), it is crucial to 
define how the embodied artifacts are curated in order to enter 
into a dialogue with the audience. In this context several factors 
must also be considered (Tharp & Tharp 2018; Heidingsfelder et al. 
2019; Heidingsfelder 2018, Gaver et al 2003): 

 – The media environment of the artifact: Will the artifacts be pre-
sented to an external audience: e.g. in a museum setting, as 
street art or in a virtual space; or to an internal audience e.g. in 
a participatory workshop? 

 – The interaction between audience and artifact: Is the artifact a 
static object or does it require interaction of the audience to 
achieve its functionality?



 – The duration and frequency of the interaction: How long or 
how many times should the public be engaged in order to 
achieve the desired impact? 

 – The nature of the artifact: Is it experience as an unfamiliar 
technology or is it part of the human nature (see pyramid of 
technology by Mensvoort 2020)?

 – The ambiguity of the artifact: Does the artifact underlies a spe-
cific bias? How familiar or strange should the artifact be de-
signed to generate friction for public debates?

In this paragraph, we illustrate the application of the FFA 
method using the example of the Food Fictions scenario "Respon-
sible Meat", which aims to question consumer behaviour and meat 
production.

In the case of “Food Fictions”, the overall intention and impact 
of the scenarios was to create PES concerning bioeconomic topics 
to foster public debates on future food systems (1). The thematic 
background of “Responsible Meat” is based on the social and eco-
logical consequences of excessive meat consumption and possible 
alternatives. After analysing reports, stats and existing speculative 
scenarios on the future of meat and conducting an expert inter-
view with guiding questions, we identified contradictory user state-
ments between willingness to pay, the desired quality of meat and 
transparency on livestock farming. As the intention was to initiate 
debate on food systems in the “sooner now” and as the majority of 
the population in Germany is still consuming meat, we reduced 
the thematic context from possible alternative meat products (eg. 
Invitro-meat) or eating behaviours (eg. entomophagy) to the single 
aspect of the current “consumer behaviour” and “consumer con-
trol in meat production” (2).

The resulting hypothesis of use questions: what if meat prod-
ucts disappear from the supermarket but meat itself still remains 
accessible? (3).

This hypothesis was translated into a narrative in which the 
final meat product (eg. steak), disappears from the supermarkets. 
Instead, the consumer is forced to buy the whole animal. This nar-
rative was explained by presenting a fictive business model, in 
which the consumer "subscribes" to a local farmer's animal via the 
platform "Farmbuddy" and can decide for himself via a monthly 
financial contribution how the animal will live (4). 

In the narrative, this subscription lasts as long as the natural 
life span of a farm animal. In case of the cow, the subscription runs 
3-4 years. During this time, the consumer remains connected to the 
cow through empathic technology: The "Farmbuddy Smart Home” 
device is connected to the subscribed animal by means of biosen-
sors and provides information about the health and mood of the 

5 From Fact to Artifact
in Practice
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Fig. 3: The Farmbuddy Customer Journey. 

Fig. 4: The “Farmbuddy Smarthome
device” and the “Egg´o´clock
(for subscribed chickens). 

animal by communicating via light sensors. In the end the animal 
is completely processed “from nose to tail” and all products are 
sent to the customer (6). At this point, the scenario also speculates 
on community and sharing models, as well as cultural acts of ap-
preciation (5). The Farmbuddy-device is the main artifact which is 
accompanied by a "Farmbuddy Configurator" interface and the il-
lustrative presentation of the customer journey.



The method attempts to identify common steps in the design 
process for speculative scenarios that aim to stay close to the facts. 
Thus, it has not been developed with the intention of providing a 
standardized and generally valid process for the application of 
speculative design practices. For this reason, it is to be understood 
rather as a tool for reflection and orientation guideline. 

Nevertheless, we can state that some aspects are fundamen-
tal to the speculative design process. The method shows that the 
intention and the impact are crucial for the creative process and 
the outcome of the scenario. The thematic context of this process 
results from a profound analysis of given fact- and opinion-based 
sources, as well as their impact on cross-cutting aspects of our 
everyday-life such as economy, politics, social life or ecology. They 
are decisive for a hypothesis that enables ambivalent scenarios, 
which allow an unbiased evaluation in public debates. In order for 
these scenarios to be understood by broad audience and to create 
personal touch points, the narrative of use should take cultural 
practices into account. Therefore, it should contain familiar ele-
ments from the present to create a vision of a sooner-now to which 
the audience can refer. Furthermore, the representation and em-
bodiment of speculative scenarios as artifacts offers completely 
new possibilities compared to the origins of critical design in the 
1980s. New media technologies and formats offer potentials to ex-
pand the static environment of the speculative artifact in museum 
spaces and to enable new forms of participation. To conclude, the 
process results in scenarios that are close to scientific facts, but 
offer a space for speculation and reflection by integrating our 
everyday life as well as our cultural behaviours. By keeping this 
balance, they reach a broad audience that can respond to the sce-
narios through different channels. Especially in the field of science 
communication, proximity to facts is an ethical requirement for 
designers. Our paper is intended as a methodological proposal 
and invitation, to reflect on the ethical responsibility of the design-
er and to investigate applied speculative design practices as a de-
veloping design discipline

6 Conclusion
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