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ABSTRACT
Future-making, the act of imagining and producing the future, is becoming increasingly relevant

in scholarly and practitioner debates. In a constantly evolving society where the future is difficult
to navigate, there is an urgent need to explore new and innovative ways of imagining plausible

futures that are more desirable to people. The future-making literature proposes different
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practices, tools, options and possibilities for envisioning futures and advancing the debate on
issues that affect society. To explore how different future-making approaches influence the
generation of future scenarios, we conducted an experiment in which we asked 64 practitioners
participating in teams to anticipate and imagine futures using two different future-making
approaches: predictive and imaginative. The resulting future scenarios were then evaluated by
227 practitioners in a post-experiment survey measuring their plausibility and desirability, as well
as their similarities and differences in terms of future scenario generation. Our study contributes
to both theory and practice. In particular, we contribute to the future-making debate and enrich
current understanding of the different processes and tools adopted in predictive and imaginative
future-making using an experimental approach. Our study also supports practitioners in
unpacking the potential of adopting different types of future-making, from predictive to

Imaginative.
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1. INTRODUCTION

In recent years, the scholarly and practitioner communities have shown increasing interest in
innovative approaches to future-making (Glmiusay & Reinecke, 2022; Wenzel, 2022). In an ever-
evolving society where predicting the future is difficult, organizations struggle to make decisions
about what to implement and where to invest resources (Vettorello et al., 2022). Unpredictable
market conditions and geopolitical instability leave organizations ill-equipped to make informed
decisions (Holzle et al., 2022). As a result, mastering future-making skills is more important than

ever. In this context, organizations need to develop future thinking capabilities to proactively
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design strategies to respond to change and remain competitive (Buhring & Liedtka, 2018). As
Rindova and Martins (2021) emphasize, organizations must not only consider existing
alternatives but also imagine future possibilities when engaging in the process of developing
novel strategies. The act of future-making has been defined as how organizational actors produce
and enact the future (Wenzel, 2022), and thus a new set of organizational capabilities, practices,
and routines is required to construct and give sense to the envisioned future (Thompson & Byrne,
2022).

The future-making literature at the intersection of innovation, strategy, design, and
organization studies is broad and informed by numerous perspectives (Fergnani, 2022a; Wenzel,
2022; Comi & Whyte, 2018). While many scholars have focused on predictive approaches to
explore existing alternatives to increase future preparedness and gain competitive advantage
(Marinkovi¢ et al., 2022), recent research has emphasized the importance of imaginative
approaches to reflect on alternatives that do not yet exist in order to design the future (Gumusay
& Reinecke, 2022). While some scholars underscore the potential of corporate foresight as a
formalized way to help organizations anticipate the future (Fergnani, 2022a), others emphasize
the potential of other imaginative and practice-based methodologies to design the future (Rindova
& Martins, 2021; Simeone & D’Ippolito, 2022). Wenzel et al. (2020) urge scholars to study the
under investigated phenomenon of future-making practices in organizations. Responding to
Wenzel (2022), Fergnani (2022b) suggests that scholars should also study the established
practices of corporate foresight scholarship as a future-making phenomenon. Gimdisay and
Reinecke (2022) invite scholars to delve deeper into methodologies to imagine not only plausible
and probable but also desirable futures, stimulating methodological and theoretical innovation

while maintaining scientific rigor. Although Rindova and Martins (2022) focus on ways to
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resolve the tension between plausibility and desirability in the generation of futures scenarios, in
practice no research has investigated the levels of plausibility and desirability of future scenarios
generated by different future-making approaches. Thus, to fill this relevant gap, this study
explores the differences in plausibility and desirability of scenarios created through predictive
and imaginative future-making.

To do so, we conducted a future-making experiment with 64 practitioners participating in
teams. We designed the experiment to compare the characteristics of imaginative and predictive
future-making following the classification adapted from Augustine and colleagues (2019),
organized as an experiment according to the guidelines of Podsakoff and Podsakoff (2019).
Participants in the predictive future-making cluster started with signals of change and future
forces as insights to begin to predict the future (Rohrbeck & Kum, 2018; Vecchiato, 2012).
Participants in the imaginative future-making cluster started from provocative future values
(Tharp & Tharp, 2022) to negotiate the future through reflection and discussion (Rindova &
Martins, 2021). Using the two different future-making approaches, participants generated 12
different scenarios, which were then evaluated by 227 practitioners in a post-experiment survey.
After collecting the survey responses, we analyzed the results and triangulated the information
from the experiment to explore the differences in plausibility and desirability of the scenarios
generated.

This study contributes relevant insights to both theory and practice. First, we contribute to the
debate on the differences between future-making approaches and the resulting future scenarios
(Fergnani, 2022a; Wenzel, 2022; Gumusay and Reinecke, 2022). Previous research has framed
future scenarios derived from predictive and imaginative future-making approaches as inherently

different (Augustine et al., 2019). For this reason, studies have primarily focused on the
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differences between the characteristics of the approaches (Wenzel et al., 2020; Fergnani, 2022a)
rather than the future scenarios generated (Augustine et al., 2019). However, our results suggest
that the future scenarios generated by the two approaches are not inherently different, as they also
share similarities. Specifically, our study suggests that while the future-making approaches differ
in terms of desirability, they are similar in terms of plausibility. Moreover, we contribute to a
more nuanced understanding of the differences between the desirability of predictive future-
making scenarios (Vecchiato, 2012; Rohrbeck & Kum, 2018) and imaginative future-making
scenarios (Tharp & Tharp, 2022; Rindova & Martins, 2021) by showing that the true differences
in desirability are due to differences in the framing of the benefiting actors and their attitudes
toward temporal events. While predictive future-making scenarios frame the benefiting actors as
individuals or organizations with a diagnostic approach (Furnari, 2018) to temporal events,
imaginative future-making scenarios frame the benefiting actors as a collective with a prognostic
approach (Furnari, 2018) to temporal events. This nuance enriches our understanding of the
different approaches, and provides managers with practical guidance on how to adopt each.
Second, we contribute to the future-making literature (Wenzel, 2022) by reinforcing the view that
desirability, not as fantasy (Augustine et al., 2019) but as an individual and organizational
aspiration (Gumusay & Reinecke, 2022), is a crucial dimension to consider in the future-making
process. By proposing a dichotomous approach (i.e., predictive and imaginative), the experiment
we conducted (Podsakoff & Podsakoff, 2019) responds to the call for scholars to stimulate
methodological advances in how to study future-making in practice (Glimisay & Reinecke,
2022). Finally, our study supports practitioners in identifying the characteristics and potentials of
adopting different future-making approaches in terms of the process to be followed and the

performance achieved.



2. THEORETICAL BACKGROUND

Future-making encompasses a range of formalized practices for predicting alternative futures,
such as corporate foresight practices, and less formalized practices, such as everyday activities
that organizational actors engage in to look at the future (Wenzel, 2022). According to Beckert
(2021), management tools such as strategic planning and technology forecasting should be
studied as future-making because they use images of the future to help organizations cope with
uncertainty. Small-scale projects and experiments on alternative ways of organizing are also
interesting examples of future-making (Gumusay & Reinecke, 2022; Schmidt & Brinks, 2017).
The futures generated by future-making approaches range from possible and probable to
desirable (Whyte et al., 2022).

Given the lack of a clear definition of future-making approaches, we defined predictive and
imaginative future-making approaches according to four key dimensions extracted from
Augustine et al.’s (2019) classification of futures (Table 1). The first dimension (conception)
describes the future-making process followed to generate future scenarios. The second dimension
(evaluation) refers to the set of options considered in the construction of futures. The third
dimension (knowledge) describes the type of knowledge involved in future-making. The fourth
dimension (temporal representation) refers to the way in which the future is related to present and

past.

TABLE 1 Characteristics of predictive and imaginative future-making

Characteristics Predictive future- Key References Imaginative future- Key References

(adapted from making making

Augustine et al.,
2019)




Conceptualization

Extrapolation based
on current future
forces and signals of
change

Rohrbeck & Kum,

2018; Rohrbeck et

al., 2015; Fergnani,
2022a

Imagination based on
future values

Beckert, 2021;
Rindova & Martins,
2021; Whyte et al.,
2022; Bihring &
Liedtka, 2018; Tharp
& Tharp, 2022; Comi
& Whyte, 2018

Evaluation Probability of current | Wenzel et al., 2020; Possibility of future Rindova & Martins,
future forces and Vecchiato & Roveda, | values 2021; Dunne &
signals of change 2010; Bradfield et Raby, 2013; Polvora

al., 2005; Amer et & Nascimento, 2021;

al., 2013 Merrie et al., 2018;
Candy & Dunagan,
2017

Knowledge Concreteness of Marinkovic et al., Ambiguity of future | Comi & Whyte,
current future forces | 2022; Vecchiato, scenarios 2018; Bihring &
and signals of change | 2012; Vecchiato & Bishop, 2020;

Roveda, 2010 Lehtonen et al.,
2022; Simeone &
D’Ippolito, 2022;
Thompson & Byrne,
2022
Temporal Extend current future | Rindova & Martins, | Reflect on future Augustine et al.,

representation

forces and signals of
change to the future

2022; Wenzel et al.,
2020; Flyverbom &
Garsten, 2021

values

2019; Rindova &
Martins, 2022;
Wenzel et al., 2020;
Flyverbom &
Garsten, 2021

The predictive future-making approach focuses on plausibility as an important variable to
evaluate future scenarios generated through foresight practices such as scenario planning
(Bradfield et al., 2005; Amer et al., 2013). However, it is crucial to evaluate not only the
plausibility of the future scenarios generated, but also reflect on their desirability to people and
society (GUmusay & Reinecke, 2022). Few studies (Thompson and Byrne, 2022; Rindova &
Martins, 2022) have focused on plausibility and desirability as crucial variables of future
scenarios generated through different future-making approaches, since desirable futures might be

challenging in terms of plausibility and vice versa. Still, it is needed to explore in practice the



differences in plausibility and desirability of scenarios created through predictive and

imaginative future-making.

2.1 Predictive future-making

The predictive future-making approach is conceived through a process that is predictive in the
direction of future speculation, that is, from the present into the future. Among the predictive
future-making practices in organizations, corporate foresight is defined as the application of
futures and foresight practices to fulfill the organization’s purpose and achieve success (Gordon
et al., 2020). In fact, the foresight process follows three steps: observing what is happening in the
present (perceiving), projecting current drivers of change into the future (prospecting), and
exploring to identify the most promising future scenario (probing) (Rohrbeck & Kum, 2018). In
the perceiving phase, organizations scan the business environment to identify future forces (i.e.,
established drivers of change) and detect weak signals of change (i.e., single events that could
become established future forces) (Rohrbeck et al., 2015). The data collected in this phase helps
organizations gain competitive advantage by anticipating emerging customer needs and
technological shifts (Fergnani, 2022a). In the prospecting phase, organizations analyze the data
gathered and derive their implications for the organization by generating a set of future scenarios
through a variety of foresight techniques, such as scenario planning (Schoemaker, 1995) and
roadmaps (Carvalho et al., 2013). In the probing phase, the organization translates the insights
emerged from the perceiving and prospecting phases into strategic actions, such as reconfiguring

internal resources or acquiring external ones (Rohrbeck & Kum, 2018).



The evaluation of predictive future-making is based on the probability* of occurrence of the
drivers of change projected into the future, such as the trends shaping the business environment
in which the organization currently operates (Wenzel et al., 2020). In fact, different future
scenarios are constructed based on the different probability of occurrence of the drivers of
change, useful to analyze their “state uncertainty” (Vecchiato & Roveda, 2010). For example,
quantitative scenario planning approaches, such as trend impact analyses, consist in evaluating
the perceived probability of occurrence of the drivers of change that shape a future scenario
(Bradfield et al., 2005). Instead, qualitative scenario planning methods, such as scenario
archetypes, consist in generating future scenarios in narrative form, each characterized by the
same probability of occurrence (Amer et al., 2013).

The type of knowledge that characterizes predictive future-making is concrete, as the horizon-
scanning practices of corporate foresight increase the learning capabilities of firms in terms of
anticipation and adaptation to cope with uncertain futures (Marinkovic¢ et al., 2022). On the one
hand, anticipation means identifying future technological and social forces in advance in order to
understand the differences with current customer needs and exploit them to the firm’s advantage.
In this vein, the “planning” school of corporate foresight (Vecchiato, 2012) emphasizes the
importance of enhancing managers’ ability to detect and recognize opportunities and threats in
advance and reconfigure the value chain. On the other hand, adaptation means increasing the
firm’s flexibility to change its strategy by responding quickly to signals of change as soon as they
emerge. In this stream, the “adaptive” school of corporate foresight (Vecchiato, 2012)

emphasizes the importance of enhancing managers’ ability to respond quickly to change. In this

! Probability consists in recognizing existing alternatives emerging from the past and present, namely “what is”
(Rindova & Martins, 2021, p. 801).
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way, firms manage the “effect uncertainty” of the drivers of change by either anticipating future
forces or adapting to signals of change as soon as they emerge (Vecchiato & Roveda, 2010).

The temporal representation of predictive future-making is rooted in the continuation of
current knowledge from the past and present into the future (Rindova & Martins, 2022). This is
based on the assumption, typical of the period of “organized modernity” (early 20th century to
the 1970s), that the future can not only be made, but also controlled through planning practices
(Wenzel et al., 2020). Thus, the projection of data about the past and the present (e.g. statistics,
narratives) is fundamental to extracting actionable insights for governing the future (Flyverbom

& Garsten, 2021).

2.2 Imaginative future-making

The imaginative future-making approach is conceived through a process that is imaginative, as
imagining (Beckert, 2021) the future begins with the generation of fictional future options
(Rindova & Martins, 2021). In this stream, future-making is conceptualized as “a form of
inquiry” that is reflective and participatory (Whyte et al., 2022). Among the emerging future-
making practices aimed at imagining futures, design-driven practices (Blhring & Liedtka, 2018;
Simeone & D’Ippolito) highlight the crucial role that design can play in supporting
organizational actors in proactively engaging in future-making practices. For instance, discursive
design is used as an intellectual, communicative tool to stimulate debate about the future (Tharp
& Tharp, 2022; Dunne & Raby, 2013). To reflect on future scenarios not only at the individual
level but also among a broader group of stakeholders (Magistretti et al., 2023), organizations can
follow two steps: variation and selection (Rindova & Martins, 2021). In the variation phase,

imaginaries of alternative future scenarios are generated and made tangible through visual
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artifacts (e.g., sketches and drawings) (Comi & Whyte, 2018). The materiality of visual artifacts
makes it possible to concretize the understanding of possible future scenarios, translating tacit
knowledge into explicit knowledge (e.g., aligning participants with different backgrounds on
possible available future options) (Simeone & D’Ippolito, 2022). In the problem-solution
matching of the selection phase, actors collectively reflect on the available future options
(Rindova & Martins, 2021), while in the creative synthesis of the selection phase, they negotiate
and converge on the values and beliefs that should characterize a shared possible future scenario
(Whyte et al., 2022).

The evaluation of imaginative future-making relies on the possibility? of the fictional future
options generated (Rindova & Martins, 2021). For instance, speculative design (Dunne & Raby,
2013) uses provocative artifacts to spark the imagination and open up new possibilities to reflect
on wicked problems and stimulate debate about different ways of living. In this stream, design
fiction uses fictional objects to suspend preconceptions about the future (Pélvora & Nascimento,
2021), science fiction prototyping describes future scenarios in a narrative fictional form (Merrie
et al., 2018), and experiential futures (Candy & Dunagan, 2017) recreate an immersive
environment that engages all the senses.

The type of knowledge that characterizes imaginative future-making is ambiguous because it
emerges iteratively from the interaction of individuals with artifacts (Comi & Whyte, 2018). By
applying the aforementioned imaginative future-making practices, firms recognize that
employing planning methods in the right way is not always adequate for addressing uncertain

futures (Buhring & Bishop, 2020). Thus, by reframing the wicked problems (Bellis, et al., 2023;

2 Possibility consists in imagining future options, namely “what could be”, thus enlarging the range of existing
alternatives (Rindova & Martins, 2021, p. 801).
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Pham et al., 2023) that organizations are required to confront with (Lehtonen et al., 2022),
imaginative future-making practices align stakeholders with different backgrounds around a
shared vision of the future, facilitating knowledge translation mechanisms (Simeone &
D’Ippolito, 2022). As a result, organizations enhance their experiential learning capabilities to
thrive in uncertain business contexts (Thompson & Byrne, 2022).

The temporal representation of imaginative future-making is rooted in a leap from current
knowledge (Augustine et al., 2019). Indeed, the values and beliefs elicited in audiences by the
strategic narratives of future scenarios may be radically different from the established cultural
norms that individuals experience in the present (Rindova & Martins, 2022). In this stream,
fictional narratives that embed anxieties and hopes promote speculation as a form of future
governance (Flyverbom & Garsten, 2021). This stems from the view of the future as a
“problematic temporal category” typical of “late modernity” (from the 1980s), which is unknown

and cannot be fully controlled by planning practices alone (Wenzel et al., 2020).

2.3 Hypotheses development

Due to their different characteristics, the literature has considered future scenarios generated by
predictive and imaginative future-making as inherently different (Augustine et al., 2019). Some
studies focus on plausibility and desirability as variables that characterize future scenarios
(Thompson and Byrne, 2022; Rindova & Martins, 2022). Although a recent study (Rindova &
Martins, 2022) has focused on ways to resolve the tension between the plausibility and
desirability of future scenario generation, to our best knowledge no studies have examined in
practice the levels of plausibility and desirability of future scenarios generated by different

future-making approaches.
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2.3.1 Differences between future-making approaches in terms of future scenario plausibility
Predictive future-making practices are undertaken by organizations with the aim of anticipating
the future in order to respond in a timely manner to changes in the business context and increase
strategic preparedness (Marinkovié¢ et al., 2022). In fact, “extrapolating the value chain” is
fundamental to re-adapt the firm’s existing resources and capabilities to the driver of change,
where “putting the driver first” is crucial to innovate and gain a first-mover competitive
advantage (Vecchiato & Roveda, 2010, p. 1532). Therefore, it is important to scan the business
environment to identify the drivers of change and generate alternative future scenarios in scenario
planning activities. Given the focus on prediction starting from horizon scanning, less emphasis
is placed on imagining unconventional and less probable future possibilities (Derbyshire &
Wright, 2017). In fact, emphasis is placed on generating plausible future scenarios in scenario
planning methodologies (Amer et al., 2013). According to Rindova and Martins (2022), the
plausibility of a strategic narrative is higher the more the future scenario is similar to reality and
can be achieved in a continuous way from the present to the future. Thus, plausibility is expected
to be higher in future scenarios generated by predictive future-making practices.

H1: Plausibility is higher in future scenarios generated by predictive future-making than by

imaginative future-making.

2.3.2 Differences between future-making approaches in terms of future scenario desirability

Imaginative future-making practices are undertaken by firms and other types of organizations,
such as “future labs” (GUmusay and Reinecke, 2022), with the aim of imagining and reflecting on
alternative futures. In fact, the role of imagination is crucial in aligning organizational actors

toward their desired future state (Beckert, 2021). According to Rindova and Martins (2022), the
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desirability of a strategic narrative is higher the more the future scenario embeds fictional
elements that stimulate reflection on values and are discontinuous with current reality. By
concretizing future representations through visual form, participants can actively engage with the
future and try to shape their desirable version of it (Whyte et al., 2022). This stream emphasizes
the potential of design to support organizational actors in imagining futures that are more
desirable to people. Indeed, design science has the potential to focus strategists’ efforts on
developing innovative strategies that start not only from existing empirical reality, but also from
“what could be” (Rindova & Martins, 2021). Design practices, such as prototyping and
storytelling (Buhring & Liedtka, 2018), have the potential to support the imagination of more
desirable futures. For instance, speculative props (Dunne & Raby, 2013) and design fictions (Lee,
2021) present provocative glimpses of future scenarios, while experiential futures (Candy &
Dunagan, 2017) recreate immersive environments that engage the five senses and make the future
more tangible. Thus, desirability is expected to be higher in future scenarios generated by
imaginative future-making practices.

H2: Desirability is higher in future scenarios generated by imaginative future-making than by

predictive future-making.

2.3.3 Research model

Our research model is built on two hypotheses to explore the differences in plausibility and
desirability of scenarios created through predictive and imaginative future-making. Figure 1
illustrates our model, showing the dependent and independent variables and the two HP

previously presented.
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Predictive future-making HI scenario

Imaginative future-making
Desirability of future
scenario

FIGURE 1 Research model

3. METHODS

We designed an experiment to test our two hypotheses. The experiment design followed the
guidelines of Podsakoff and Podsakoff (2019) and Harrison and List (2004). In particular, our
study can be classified as an experiment (Podsakoff & Podsakoff, 2019) given that the
independent variable (i.e., future-making approach) was manipulated qualitatively (i.e., predictive
and imaginative process) and that participants were randomly assigned to the experimental
conditions (with only the firm they belonged to controlled as a confounding variable).
Furthermore, the experiment involved a nonstandard subject pool (practitioners) (Harrison &
List, 2004). The participants (male 42%, female 58%) were Italian practitioners working in the
design unit of a consultancy or design agency (48%) or in the innovation and strategic design unit
of a product company (52%). Two months after the experiment, we distributed a survey to assess
the plausibility and desirability of the future scenarios generated in the experiment. The data
collection yielded a total 227 future scenario evaluations. The evaluators (male 57%, female

43%, 95% aged 25-64) were Italian practitioners working in the design unit of a consultancy or
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design agency (42%) or in the innovation and strategic design unit of a product company (58%)
mainly in the fields of strategy and marketing (43%), design (37%), and information technology

(11%). Table 2 reports the data collected in the experiment and post-experiment survey.

TABLE 2 Data collection

Phase of the study Data collected Purpose of data collected

e 12 complete Miro Boards, including the | ¢  Analyse similarities and differences
templates used by all 12 teams (64 between future-making approaches in
practitioners from 21 companies) terms of plausibility and desirability of

e 12 complete future scenarios, including future scenarios generated
12 scenario descriptions, 18 future e Ensure that all 12 teams followed the

Experiment forces, 18 signals of change, 18 non- instructions in order to generate the

negotiable values, 18 up-for-discussion future scenarios, according to the
values, 38 scenario images, 61 experiment cluster (i.e., predictive or
keywords, 90 key topics imaginative)

e More than 19 hours of recordings of
teamworking activities of all 12 teams

e 223 future scenarios evaluations (113 of | ¢  Measure plausibility and desirability of
Post-experiment scenarios generated through predictive future scenarios generated

survey and 110 generated through imaginative
future-making)

3.1 Designing the experiment

We designed the experiment with the goal of operationalizing the two future-making approaches
(predictive and imaginative) based on their characteristics (conception, evaluation, knowledge,
and temporal representation) identified as relevant dimensions in Augustine et al.’s (2019)
classification. On the one hand, the conceptualization of predictive future-making occurs through
a future-making process that emphasizes the importance of scanning the environment as a starting
point to identify current future forces and signals of change to extrapolate future scenarios
(Rohrbeck & Kum, 2018). Thus, the predictive future-making cluster of participants received
future forces and signals of change as inspirational input to generate a future scenario. On the

other hand, the conceptualization of the imaginative future-making process emphasizes reflection
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(Whyte et al., 2022) and imagination (Beckert, 2021) based on identifying fictional future options
(Rindova & Martins, 2021). Thus, the imaginative future-making cluster of participants extracted
non-negotiable values (e.g., those they personally believe must be present in the future scenario)
and up-for-discussion values (e.g., those whose presence in the future scenario is left to team

discussion) from provocative inspirational videos about the future as inspirational input.

Whereas predictive future-making evaluates drivers of change based on their probability of
occurrence (Vecchiato & Roveda, 2010), imaginative future-making evaluates fictional future
options based on their possibility (Rindova & Martins, 2022). Thus, participants in the predictive
future-making cluster were asked to evaluate the probability of occurrence of future forces and
signals of change, while participants in the imaginative future-making cluster were asked to
evaluate the relevance of non-negotiable and up-for-discussion values.

Predictive future-making relies on concrete knowledge derived from reality (Marinkovi¢ et al.,
2022), so participants in this cluster were asked to start from current facts (e.g., future forces and
signals of change) to generate future scenarios. Imaginative future-making instead relies on
knowledge that is ambiguous because it emerges from individuals’ interactions with artifacts
(Comi & Whyte, 2018), so participants in this cluster were asked to rely on inspirational videos
as ambiguous artifacts representing fictional future scenarios.

Finally, as the temporal representation characterizing predictive future-making is continuous
(Rindova & Martins, 2022), participants in the predictive future-making cluster were asked to
extend a combination of current future forces and signals of change to generate the future
scenario. As imaginative futures entail a leap from current reality into the future (Augustine et al.,
2019), participants in the imaginative future-making cluster were asked to reflect on future non-

negotiable and up-for-discussion values extracted from inspirational videos.
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3.2 Organizing the experiment

The four-hour experiment was conducted virtually and involved 64 practitioners randomly
divided into 12 teams and equally divided into the two predictive and imaginative clusters.
Although the teams followed different methodologies according to their cluster — predictive
future-making (Rohrbeck & Kum, 2018) and imaginative future-making (Rindova & Martins,
2021) — each methodological sub-step of the process was homogeneous in terms of the time
range and the type of tasks performed to ensure procedural equivalence in the experiment
(Podsakoff & Podsakoff, 2019).

Both clusters were given the same challenge as input, namely to make alternative futures of the
food and beverage industry in 2030 from the perspective of a food corporation such as PepsiCo
or Unilever. The first task of the experiment was designed to operationalize the perceiving phase
of the predictive future-making process and the variation phase of the imaginative future-making
process. Participants in the predictive future-making cluster individually read the future forces
and signals of change, and individually selected three of each kind. Participants in the
imaginative future-making cluster autonomously watched provocative inspirational videos about
alternative future scenarios of the food and beverage industry from which they extracted not-
negotiable and up-for-discussion values. The second task of the experiment resembled the
prospecting phase of the predictive future-making process and the problem-solution matching of
the selection phase of the imaginative future-making process. Each group in the predictive future-
making cluster converged on the selection of three future forces and three signals of change, and
voted on their probability of occurrence on a 1-5 Likert-type scale. First, each group identified

the most-voted signals of change and future forces and shared their understanding of those that
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were unclear. For instance, a team clarified the meaning of the signal of change of farming as a
service (producing just what the demand is asking for), providing an example (ordering boxes
with fresh seasonal vegetables at a farm). Second, following a team discussion, the team assigned
a probability of occurrence to each selected driver of change. For instance, a team assigned a high
probability of occurrence to the weak signal of robotic kitchen, given that a participant heard that
Elon Musk would like to create automatic cooking assistants with robotic arms.

Each group in the imaginative future-making cluster selected three non-negotiable values and
three up-for-discussion values, and voted on their relevance on a 1-5 Likert-type scale. First,
participants in each group explained to each other which non-negotiable and up-for-discussion
values they individually extracted from the provocative inspirational videos and why. For
example, a participant extracted eating healthy, flavorful, and high-quality food as a non-
negotiable value, given his need to avoid tomatoes grown in a greenhouse that have no flavor.
While another participant extracted vertical farming as an up-for-discussion value, given the
increasing pollution of cities. Second, each group started a discussion to negotiate and converge
on the final non-negotiable and up-for-discussion values and rate their relevance on a 1-5 Likert-
type scale. For example, a group agreed that people would not be psychologically ready to
become vegetarians in 2030, thus assigning a low relevance to the up-to-discussion value of

restriction of meat consumption.
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The third task of the experiment corresponded to the probing phase of the predictive future-
making process and the creative synthesis of the selection phase of the imaginative future-making
process. All groups converged on a future scenario of the food and beverage industry in 2030,
providing a short description and associating it with an image produced by a generative Al tool
(e.g., Dall-E and Mesopotamia) through keyword insertion. Figure 2 reports a summary of the

phases of the experiment for both the predictive and imaginative future-making cluster.

Presentation of - . " 2 5 =T :
Make futures of the food and bevernge industry in 2030 from the perspective of a food corporation

Challenge
Predictive future-making Imaginative future-making
; ¢ s ally watche: deative
" Participants individually read and selected FUTURE P‘.m“pdl.)h v X .‘M?Ld .pu.\'. ‘.’_m‘m
First task FORCES and SIGNALS OF CHANGE nspirationit] videos and extracted NON-NEGOTIABLE
o AR ATRALS e and UP-FOR-DISCUSSION VALUES
Each team converges on future forees and signals of Each tcam converges on three non-negotiable values and
Second task change and votes their PROBABILITY OF three up-for-discussion values and votes their
OCCURRENCE on a 1-5 Likert-type scale RELEVANCE on a |-5 Likert-type scule
A4
Each team generates a short description and an Al- Each team generates a short description and an Al-
Third task generated image through keyword insertion of & 2030 generated image through keyword insertion of a 2030
FUTURE SCENARIO of the food and beverage industry FUTURE SCENARIO of the food and beverage industry

FIGURE 2 Phases of the experiment

A total 12 future scenarios, one per team, were generated at the end of the experiment. An
example of a future scenario generated through predictive future-making (P.1) and imaginative
future-making (1.1) respectively is reported in Figure 3, while the descriptions of all the future

scenarios generated are reported in the Appendix.
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FIGURE 3 A future scenario generated through predictive future-making (P.1) and imaginative future-making (1.1)
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3.3 Measuring plausibility and desirability

Prior to commencing the measurement of future scenarios, our initial step involved the thorough
reading and coding of all 12 obtained scenarios. Following the axial coding process (Strauss &
Corbin, 1990), the authors independently coded the 12 future scenarios, aiming to identify shared
elements and the language employed to describe the future. Subsequently, the authors performed
a triangulation of the findings to verify the validity of both the emerged themes and the coded
structure. This process has allowed us to conduct an initial analysis of the 12 future scenarios that
were generated and extract qualitative insights from them. To obtain a balanced evaluation of the
future scenarios in terms of plausibility and desirability for each of the 12 future scenarios
generated, different versions of the survey were evenly distributed among the respondents.
Respondents’ agreement was measured using 12 items on a 7-point Likert-type scale (1 =
strongly disagree; 7 = strongly agree). Since we found no existing scale to measure the
plausibility and desirability of future scenarios, we built a scale based on the definitions of
plausibility and desirability derived from the literature. The six plausibility items were
constructed with reference to a range of future states that are the result of a series of events that
could occur according to our current knowledge of physical laws, processes, and cause-effect
relations (Artusi & Bellini, 2022; Voros, 2001; Dunne & Raby, 2013; Wenzel et al., 2020).
Building on Peirce’s view of desire (Pape, 1997; Hawkins, 2007), and Zurlo et al.’s (2020) view
of desirability as an act of critique and a reaction to the status quo (Cuhls et al., 2022), the six
desirability items represent the degree to which the future scenario is an expression of

individuals’ intentions and desires (Table 3).
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TABLE 3 Plausibility and desirability items and references

Items References
Compared to reality as it is today, the future scenario described above...
Plausibility
... can be reached through a believable series of events
... is likely to happen because it is coherent with a combination of current trends Voros, 2001

... could happen according to our current knowledge of physical laws, processes, causation

... represents one of the possible futures that could happen

Dunne & Raby, 2013

... can support in being prepared to face a future that can likely happen

. can represent a statistical prediction of the future

Wenzel et al., 2020

Desirability

... represents a purpose that triggers my thoughts and actions

Pape, 1997

... allows me to visualize an experience of the world coherent with my desires

Hawkins, 2007

... represents a future that | could make my own

... represents not only my desires, but also the ones of other individuals

Zurlo et al., 2020

... indicates a change that | consider necessary in reaction to the status quo

... represents a future that 1 would like to happen

Cuhls et al., 2022

We received 227 complete evaluations. After removing 4 that were outliers according to

Mahalanobis distance, the final dataset counted 223 scenario evaluations (113 future scenarios

generated through predictive future-making, and 110 generated through imaginative future-

making). To test the reliability of the scale, we performed a principal component analysis on the

12 items using the SPSS software, which confirmed the emergence of two components, namely

plausibility and desirability. Since the first and fifth items of the plausibility component loaded

on both the plausibility and desirability components, they were discarded. Finally, we calculated

Cronbach’s alpha for plausibility (oo = 0.73) and desirability (oo = 0.92) to check the internal

consistency of the survey (Table 4).
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TABLE 4 Principal component analysis loadings

Items Plausibility [Desirability

Compared to reality as it is today, the future scenario described above...
... can be reached through a believable series of events

... is likely to happen because it is coherent with a combination of current trends 0.71

... could happen according to our current knowledge of physical laws, processes,

causation 0.61

... represents one of the possible futures that could happen 0.76

... can support in being prepared to face a future that can likely happen

... Can represent a statistical prediction of the future 0.75

... represents a purpose that triggers my thoughts and actions 0.75
... allows me to visualize an experience of the world coherent with my desires 0.88
... represents a future that I could make my own 0.81
... represents not only my desires, but also the ones of other individuals 0.81
.. indicates a change that | consider necessary in reaction to the status quo 0.76
... represents a future that | would like to happen 0.87
Cronbach’s alpha 0.73 0.92
4. RESULTS

In this section, we report on whether there are differences between the future scenarios generated
by predictive and imaginative future-making in terms of plausibility and desirability. We present
the results of the qualitative and quantitative analysis of all the future scenarios generated for

both dependent variables.

4.1 Plausibility of future scenarios
In this section, we investigate whether plausibility is higher in future scenarios generated by
predictive future-making than those generated by imaginative future-making.

After conducting a qualitative analysis of the way in which the future scenarios were written,
we found no differences in terms of verb tenses and jargon used, regardless of the process used to
generate the scenarios. Interestingly, the simple future is the most used tense in all scenario

24



descriptions. This tense is used in English to make predictions or state facts about the future.
Thus, a scenario description composed of sentences using the simple future tense communicates
to the reader a sense of certainty on the fact that the described situation will occur in the future.
Similarly, the simple present tense is used less frequently as a narrative device to tell the story of
what is happening in the scenario. Second, we found no differences in the level of technological
advancement of the future scenario descriptions. In fact, all scenarios generated by the predictive
and imaginative future-making described a future in which technology enables food production,
distribution, and consumption in a pervasive way. The production of synthetic food in the
laboratory and the introduction of new methods to produce less traditional food complement the
reduction in natural meat consumption. The distribution of food throughout the supply chain is
transparent and tracked by new technologies. Food consumption is controlled by customers who
are able to check the nutritional composition of food through smart devices. Table 5 provides
examples of scenario descriptions generated by predictive and imaginative future-making, both in

terms of verb tenses and levels of technological advancement.

TABLE 5 Verb tenses and technological advancement of predictive and imaginative future-making scenario
descriptions

Predictive future-making

Imaginative future-making

Verb tenses and
jargon

Scenario 1: “In 2030, people will be able to
verify the origin and quality of a product
before buying it.”

Scenario 3: “To maximize cost, land, and
resource efficiency for food production, a
breakthrough in synthetic food production is
needed.”

Scenario 5: “Some vegetables for “sporadic”
or “immediate” consumption, such as herbs,
will be more available at home compared to
retailers.”

Scenario 1: “People will create small and self-
sustaining communities to restore vegetation
and marine life.”

Scenario 4: In 2030, Matilda will be 13 years
old and will live in a world characterized by
centralized and rationed water management

[...]”

Scenario 5: “Large companies will carefully
measure their impact on the environment in
order to remain competitive and strong in the
marketplace.”

Level of
technological

Scenario 1: “In homes instead, people will be
able to create their own delicious synthetic

Scenario 2: “There will be a debate focused on
the search for new and real production solutions
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advancement

meal using a food robot.”

Scenario 2: “To reduce significant food and
resource waste, new technologies, such as
indoor farming, synthetic food production,
and 3D printing will be developed.”

Scenario 5: “Emerging technologies, such as
blockchain and Web 3.0, will make it possible
to track the entire food supply chain, ensuring
product quality and sustainability, with the
highest level of transparency for consumers.”

(no greenwashing) related to the creation of
food in the laboratory (e.g., lab-grown meat) as
a possible solution.”

Scenario 3: “In 2030, there will be more
autonomy in sourcing or creating food at home
through new technologies that allow consumers
to be autonomous and independent.”

Scenario 5: “In addition, incentive policies will
ensure the development of new technologies in
the environment and food sectors.”

We conducted a multivariate analysis of variance (MANOVA) using SPSS software to

evaluate whether there was a statistically significant difference between the average values of

plausibility of the future scenarios generated by predictive and imaginative future-making (F-

value (2,220) = 9.46, p < 0.001, Wilk's A = 0.92, partial n?> = 0.08). The results show that there

are no statistically significant differences in average plausibility between the scenarios generated

by predictive future-making and those generated by imaginative future-making (F-value (1,221)

= 1.00, p = 0.318). In fact, the scenarios generated by predictive future-making (M =4.94; SD =

0.94) had a similar average plausibility to those generated by imaginative future-making (M =

5.07; SD = 0.97) (Figure 4). This means that future scenarios do not differ significantly in terms

of plausibility, regardless of the future-making approach used. Therefore, H1 is rejected.
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FIGURE 4 Comparing the future-making approaches: Plausibility
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4.2 Desirability of future scenarios

In this section, we investigate whether the desirability of future scenarios generated by
imaginative future-making is higher than that of predictive future-making.

On the one hand, the qualitative analysis of the scenario descriptions generated by predictive
future-making highlights two recurring themes. The first theme highlights a future scenario
characterized by a sense of threat and constraint caused by a business context that has become
difficult to navigate due to the impact of future environmental forces such as climate change and
world overpopulation. The second theme describes a future in which the unsustainable behaviors
of the past, such as excessive food waste and exploitation of scarce resources, must be curtailed
in order to reduce the environmental impact of the food supply chain. On the other hand, the
qualitative analysis of the scenario descriptions generated by imaginative futures highlights five
recurring themes. The first theme describes a future scenario in which societies have drastically
changed the way they organize themselves, restoring traditional food production and
consumption such as local fishing and cultural food rituals. The second and third themes describe
a society in which respect for the environment is a core value and in which nutrition education
plays a crucial role from an early age. Finally, the last two themes highlight the importance of
working at a collective level to mitigate climate change through policy-making and fostering
stakeholder collaboration and dialogue on possible solutions (see the Appendix for a list of the
key themes that characterize each future scenario).

Thus, the descriptions of the scenarios generated by predictive future-making differ in several
ways from those generated by imaginative future-making. First, compared to the descriptions of
scenarios generated by predictive future-making, the descriptions of imaginative future-making

focus on the interaction between actors (e.g., local communities and policymakers), transcending
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the individual and firm levels. Second, the imaginative future-making scenario descriptions

depict a future in which collective debate and action take place to proactively anticipate and

manage climate change, rather than passively react after climate change has occurred. In fact,

education about the food supply chain and environmental ecosystems plays a critical role in

mitigating climate change (Table 6). Thus, the scenario descriptions generated by predictive

futures represent a diagnostic attitude to temporal events, aimed at identifying the underlying

causes of the problem, while those generated by imaginative futures are prognostic, aimed at

identifying and implementing solutions.

TABLE 6 Benefiting actors and attitude to temporal events of the predictive and imaginative future-making scenario

descriptions

Predictive future-making

Imaginative future-making

Benefiting actors

Scenario 1: “In 2030, people will be able to
verify the origin and quality of a product
before buying it.”

Scenario 3: “As customers become
increasingly aware of the production chain
and processes that deliver food ‘to their table’,
awareness of the origin of the food and the
sustainability of the production process will
become the main determinant of choice.”

Scenario 3: “Small local communities will
coexist with corporations whose
environmental impact will be regulated by the
government.”

Scenario 5: “The most virtuous nations
collaborate and share experiences, expertise
and technologies by creating a database of use
cases with the results obtained.”

Attitude to
temporal events

Scenario 2: “Imagine a world in which the
scarcity of resources and the effects of climate
change are widely recognized by the year
2030.”

Scenario 3: “It will be critical to leverage 10T
and big data to make the best use of limited
resources for agriculture, which must be used
as efficiently as possible due to resource
scarcity, climate change, and overpopulation
of the globe.”

Scenario 1: “Imagine a world in which,
through the participation of stakeholders,
people can take action.”

Scenario 5: “The cultural change started in
schools where food and respect for the
environment have become a subject that
teaches how to eat right and respect local
ecosystems.”

The results also show that there are statistically significant differences in average desirability

between the scenarios generated by predictive future-making and those generated by imaginative
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future-making (F-value (1,221) = 16.19, p < 0.001, partial n?> = 0.07). In particular, average
desirability is higher for future scenarios generated by imaginative future-making (M = 4.90; SD
= 1.31) than for future scenarios generated by predictive future-making (M = 4.17; SD = 1.39)
(Figure 5). This means that future scenarios significantly differ in terms of desirability based on

the future-making approach used. Thus, H2 is supported.
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FIGURE 5 Comparing predictive and imaginative future-making: Desirability

5. DISCUSSION

The experiment provides insights into the relationship between predictive and imaginative future-
making and the plausibility and desirability of the scenarios generated. In particular, our study
contributes to the underexplored field of empirical studies on future-making by disentangling
how two dichotomous approaches to future-making generate scenarios that differ in terms of
plausibility and desirability. Specifically, our findings: (i) frame the differences and similarities
of predictive and imaginative future-making approaches (Augustine et al., 2019), showing that
the resulting future scenarios of the two approaches are not inherently different because they also
share similarities; and (ii) respond to calls urging scholars to stimulate methodological advances
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in the empirical study of future-making (Gumusay & Reinecke, 2022) by proposing a
dichotomous approach (i.e., predictive and imaginative), reinforcing that desirability is not
considered a fantasy (Augustine et al., 2019) but an individual and organizational aspiration
(GUmusay & Reinecke, 2022) and a crucial dimension to consider in the future-making process.
We next discuss the main contributions of our study. First, by exploring the differences in
terms of the plausibility and desirability of scenarios created by predictive and imaginative
future-making, we contribute to the debate by examining in practice an understudied
organizational phenomenon, namely future-making (Wenzel et al., 2020; Wenzel, 2022). Indeed,
through our experiment (Podsakoff & Podsakoff, 2019; Harrison & List, 2004), we were able to
test how two types of future-making differ in terms of the plausibility and desirability of future
scenario generation, discussing how organizations “actually and ideally engage with the future”
(Fergnani, 2022b, p. 8). Furthermore, given the challenges that organizations face in balancing
reality and imagination when looking at the future (Thompson & Byrne, 2022; Rindova &
Martins, 2022), these findings inform scholars about how future-making approaches differ in
terms of the plausibility and desirability of future scenario generation. In addition, our study
explores the potential of not only predictive (Fergnani, 2022b) but also imaginative future-
making to support organizational actors in future-making (Wenzel et al., 2020; Glmusay &
Reinecke, 2022; Rindova & Martins, 2022). Given the recent interest in the role of imagination in
future-making practices (Beckert, 2021), scholars propose theoretical processes (Rindova &
Martins, 2021) that leave ample space for experimentation in practice. Thus, our empirical study
sheds light on the actual application and performance of an imaginative future-making process
(Rindova & Martins, 2021). Second, our study responds to the call to investigate future-making

approaches in practice (Gimusay & Reinecke 2022). In fact, by involving practitioners, we
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reveal how an experiment (Podsakoff & Podsakoff, 2019) on future-making approaches can help
investigate different aspects (e.g., triggers, processes, interactions) (Glimiusay & Reinecke, 2022)
of future-making research and mitigate the drawbacks of traditional laboratory experiments

involving students (Podsakoff & Podsakoff, 2019).

5.1 Theoretical implications

Our study has implications for advancing the theoretical understanding of future-making studies
(Wenzel et al., 2022). Indeed, to our knowledge, this study is one of the first (Thompson &
Byrne, 2022) to empirically test the relationship between future-making approaches and the
scenarios generated. One of the most important implications of our experiment is that the future-
making approach used does not affect the plausibility of the scenario created but does affect its
desirability. Previous research has considered future scenarios generated by predictive and
imaginative future-making as inherently different (Augustine et al., 2019). Our study advances
theoretical understanding that scenarios are influenced in their outcomes by the future-making
approach adopted. By framing two different theoretical perspectives — predictive future-making
(Fergnani, 2022a; Vecchiato, 2012; Marinkovi¢ et al., 2022) vs imaginative future-making
(Beckert, 2021; Simeone & D’Ippolito, 2022; Tharp & Tharp, 2022), we compared the important
phases of both approaches and experimented their impact in terms of plausibility and desirability
of future scenarios generated. In fact, we compared a predictive future-making process (Rohrbeck
& Kum, 2018) and the tools involved (e.g. horizon scanning) with an imaginative future-making
process (Rindova & Martins, 2021) and the tools adopted (e.g. designed artifacts). This enriches
the current debate on future-making (Wenzel, 2022; Fergnani, 2022b), contributing in practice to

the theoretical debate on the essence and value of future-making (Gimusay & Reinecke, 2022).
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In addition, our research contributes to the academic debate on future-making by proposing a
potentially replicable way to conduct empirical studies (Gumuisay & Reinecke 2022) on future-
making. As future-making research tends to be more theoretical and conceptual (Rindova &
Martins, 2021), our study contributes by proposing a tangible and empirical way to test constructs
and relationships in future-making endeavors. The experiment we designed and conducted
informs on the relevance of considering plausibility and desirability as key constructs in future-

making scenario generation.

5.2 Managerial implications

In terms of managerial implications, our study reveals to practitioners the characteristics and
potentialities of adopting different future-making approaches in terms of the plausibility and
desirability of future scenario generation from an organizational perspective. In fact, it
exemplifies predictive and imaginative future-making by distinguishing between input, process,
and output. In particular, it shows managers that different predictive (future forces and signals of
change) and imaginative (non-negotiable and debatable values) inputs shape different future-
making processes. While predictive future-making processes and tools (e.g. scenario planning)
are established ways adopted by organizations to increase future preparedness, imaginative ones
(e.g. the use of designed artifacts) are less known and aim at sparking reflection on the future.
Thus, by comparing two different future-making approaches, we underline the existence of less
conventional future-making practices, such as imaginative ones. In fact, we inform practitioners
of the potential of imaginative future-making in designing futures that are more desirable to
people, highlighting that not only prediction is relevant, but also reflection and imagination of

what might be the future is crucial. Indeed, the research shows to managers the power of
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imaginative future-making that is rooted in envisioning and crafting scenarios that are not only
plausible but also desirable. This through a series of design activities where different people and
stakeholders are asked to reflect and debate over things, and not just predict them. Finally, our
study informs practitioners about how to manage future-making processes by showing that
different approaches differently affect the properties of the future scenarios generated. Therefore,
our study supports practitioners in managing complexity by unpacking the future-making

approaches in terms of the resulting scenarios generated.

6. CONCLUSIONS, LIMITATIONS AND FUTURE RESEARCH AVENUES

We conducted an experiment (Podsakoff & Podsakoff, 2019) to examine the differences in the
plausibility and desirability of scenarios created by predictive and imaginative future-making.
Our study contributes to theory (Augustine et al., 2019) by first providing a more nuanced
understanding of the differences between the desirability of predictive (Vecchiato, 2012;
Rohrbeck & Kum, 2018) and imaginative future-making scenarios (Tharp & Tharp, 2022,
Rindova & Martins, 2021), suggesting that while the future-making approaches differ in terms of
desirability, they are similar in terms of plausibility. Second, by conducting an empirical study,
we highlight desirability as a crucial dimension to consider in future-making while stimulating
methodological advances in how to study future-making (Gimisay & Reinecke, 2022). Finally,
our study helps practitioners identify the potentials of adopting different future-making
approaches in terms of the inputs, processes, tools and performance of future scenario generation.
First, we reinforce to practitioners the potential of imaginative future-making in generating
futures desirable to people. Second, we inform practitioners that not only predictive, but also
imaginative future-making can support practitioners in generating plausible future scenarios.
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Despite the theoretical and practical contributions, the experimental setting and the nationality
of participants may be a limitation of the study. Thus, further research could focus on exploring
future-making in a less controlled environment and involving international participants. Given
the use of generative Al tools to support the scenario generation phase of the experiment, future
research could focus on their role in influencing the plausibility and desirability of future scenario

generation.
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APPENDIX

Future P.1

Signals of change
SC10 - FOOD SCANNING
Num. a Silicon V.lllu.v-bascd company, developed pertable scanners to scan foad on
the go. For example, one is a gluten sensor that enables users 1o scan samples of their
[ # food for gluten content on the spot, a game-changer for those suffering from celiac
discase. Although the technology s promising, development is very much in its
infancy and there are still hurdies that must be overcome.

SC4-SYNTHETIC FOOD
' Solar Foods creates its rcwoluhonm'y natural protein, Solein, using only CO2, water
) and electricity. They claim the product is an unlimited source of protein free from the
‘ Hlimitations of the agniculiural industry. Synthetic food is ereated from substances that
-~ & are chemically synthesized into edible products,

SC6- ROBOTIC KITCHEN
Robot Kitchen Assistants; similary to the world of manufacturing, the food serviee
space is starting to go all<n with robotics, Chipotle Mexican Gnil said that next
% month in a California location it will test “Chippy,”™ an autonomous kitchen assistant
made by Miso Robotics. Chipotle also said it is piloting & new system to reduce food
waste and location-based technology for its mobile app.

Future Forces

FFT- FOOD WASTE

O ample, the serviee Too Good To Go is now present in more than |7 countries,
@ supporting 65 million people and 120,000 businesses in saving food lost or wasted
£ along the chain from farm o table.

FF6-1oT FOR FARMING
Microsoft launched FarmBeats, an Internet of Things for farms. to modernize
agriculture with data analytics. Machine learning algorithms mine and refine the data,
before sending analyses back to farmers with recommendations on how to tweak their
TESOUICE use,

FF9 - SUPPLY CHAIN TRANSPARENCY
Consumers expect companies to be more transparent about thetr supply chain and
manufacturing processes.

Today the i initiatives that i ght against problems related 1o food wiste are grumn; For ‘
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Description

In 2030, people will be able to verify the origin and quality
of a product before buying it; in supermarkets. they will be
able to scan the barcode of the item before buying it and
consider the impact on the environment. In homes instead,
people will be able 1o create their own delicious synthetic
meal using a food robot. In addition, scanners will allow
determining energy requirements and modity the dict as
needed. Of course, agricultural production is atfected by
climate change, so 1o reduce food waste, agriculture will
benefit from loT technology. Transparency will allow
matching supply to actual demand, eliminating waste in large-
scale distribution. In an effort to reduce the impact of meat
production, animal sources will be replaced by synthetic
preparations produced by robots that will ereate food from
synthetic proteins, lipids. and other ingredients.

Images and keywords

#Foodwaste
#loT
#0utdoor
#Farming
#Cropping
#Sensors
#Dashboard
#Sunny
#Health

Key Topics

#Supermarket
#Shelves
#Woman
#Shopping
cart #Scanner
#Smartphone
#Food
#Packaging

#Kitchen
#Robot
#Make
#Synthetic
#Meat

Food scanners for diet composition, reduce environmental
impact through technology, product traceability, barcode
scanning to purchase, technology-aided synthetic food
production, reduce food waste, ¢limate change
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Future P.2

Signals of change
SC8-ALGAE
T A low-tech solution to the challenge of healthy cating is algae. Algae contain more
N calcium, protein, iron, vitamins, minerals, fiber and antioxidants than any known fruit
or vegetable, The aquatic plants can be farmed in pools just like fish but are much
cheaper and more abundant.

SC4 - SYNTHETIC FOOD
, Selar Foods creates its revolutionary natural protein, Solein, using only CO2, water
i and electricity, They elaim the product is an unlimited source of protein free from the
! imitations of the agricultural industry. Synthetic food is created from substances that
. are chemically synthesized into edible products.

£y
<

SC2-3D PRINTED FOOD
Nanyang Technological University in Singapore has developed a method for creating
food inks to print shapes from fresh and frozen vegetables, without adding additives.
We will have custom-designed flavors, colors and ingredients formulated according to
y doctors’ orders or personal dictary needs.

Future Forces

FF7- FOOD WASTE

® cxample, the service Too Good To Go is now present in more than 17 countries,
@ supporting 65 million people and 120,000 businesses in saving food lost or wasted
along the chain from farm to table.

FF3-INDOOR AGRICULTURE
AgTech start-ups are developing indoor cultivation technologies to mitigate the
uncertainty brought by extreme weather events and platforms 1o transition growers
from analog to digital operations.

! FF8 - SUSTAINABILITY CONCERNS
While there 15 still plenty of room for trial and error, consumers are growingly
© expecting to see companies making 1 concerted cffort to source everything as
) responsibly as possible.

Today the initiatives that fight against problems related to food waste are growing. For |
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Description

Imagine a world in which the scarcity of resources and the
effects of climate change are widely recognized by the vear
2030. Also, some habits, such as high food waste. will not be
able to continue. As a result. both consumer and

praducer behavior will change. To reduce significant food and
resource waste, new technologies, such as imdoor farming.
synthetic food production, and 3D printing will be developed.
New foods with high nutritional value. such as algae and
dietary supplements, will also be incorporated into people’s
diets.

Images and keywords

#A world in “Both consumers'  #Reduce food and
which the scarcity  and producers’ resource waste.
of resources and behaviors will new technologies
the effects of alter #New foods with
climate change great nutritional
are widely value, such algae
recognized by the and supplements

year 2030

Key Topics

Scarcity of resources, climate change, food waste reduction
through technology. superfoods.
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Future P.3

Signals of change
SC4 - SYNTHETIC FOOD

, Solar Foods creates its revolutionary natural protein, Solein, using only CO2, water

i and electricity, They ¢laim the product is an unlimited source of protein free from the
‘ f limitations of the agricultural industry. Synthetic food 15 created from substances that
o L are chemically synthesized into edible products.
| .
SC5- INSECTS

* The discussion about ants, caterpillars and the like has already started: they are
e : excellent low-cost sources of protein. However, introducing them will not be trivial,
apart from disgust, also because many food allergies are related to proteins.

SC9 - FARMING AS A SERVICE
¥ .‘;: The barriers to modemizing a farm’s operations are being overcome by new farming-
QoS0 L as-a-service startups. DeHaat, an end-to-end farming solutions & service provider,

provides services such as farm inputs to produce offloading. Jaipur's DeHaat center
serves 300-400 farmers.

Future Forces

FF9 - SUPPLY CHAIN TRANSPARENCY
Consumers expect companics to be more transparent about their supply chain and
manufacturing processes,

, FF6 - 10T FOR FARMING
e Microsoft launched FarmBeats, an Intemet of Things for farms, 1o modernize
— e 1zriculture with datu analytics. Machine learning algorithms mine and refine the data,
before sending analyses back te farmers with recommendations on how to tweak their
resource use.

FFT-FOOD WASTE

® oxample, the service Too Good To Go is now present in more than 17 countries,
supporting 65 million people and 120,000 businesses in saving food lost or wasted
along the chain from farm to table,

Today the mitiatives that fight against problems related to food waste are growing. For :
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Description

It will be eritical to leverage loT and big dutu to make the best
use of limited resources for agriculture, which must be used
as efficiently as possible due to resource scareity, climate
change, and overpopulation of the globe. To maximize cost.
land, and resource efficiency for food production, a
breakthrough in synthetic food production is needed. As
customers become increasingly aware of the production chain
and processes that bring food “to their table™, awareness of
the origin of the food and the sustainability of the production
process will become the main determinant of choice. Using
blockehain technology, it may be possible to track and verify
this information. We will also see a likely decentralization of
supply and distribution chains,

Images and keywords

#Blockcham in
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#loT&Big Data
#Limited resources
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#Climate change
#Overpopulation
of the globe
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Key Topics

Chimate change, world overpopulation, efficiency. synthetic
food production, limited resource valorization through
technology. local food production, product traceability
through technology,
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Future P4

Signals of change
SC10 - FOOD SCANNING
Nima, a Silicon Valley-based company, developed portable scanners (o scan food on
: the go. For example. one is a gluten sensor that enables users to scan samples of their
K # food for gluten content on the spot, a game-changer for those suftering from celiac
discase. Although the technology ts promising, development is very much in its
nfancy and there are still hurdles that must be overcome.
SC4 - SYNTHETIC FOOD

! Solar Foods creates its revolutionary natural protein. Solein, using only CO2, water

| and electricity, They ¢laim the product is an unlimited source of protein free from the
| k ! limitations of the agricultural industry. Synthetic food is created from substances that
“ & wre chemically synthesized into edible products.

.

SC2-3D PRINTED FOOD
Nanyang Technological Umiversity in Singapore has developed a method for creating
food inks to print shapes from fresh and frozen vegetables, without adding additives,
We will have custom-designed flavors. colors and ingredients formulated according to
,  doctors’ orders or personal dietary needs.

Future Forces

FF7-FOOD WASTE

e o xample, the service Too Good To Go is now present in more than 17 countries,
& supporting 65 million people and 120,000 businesses in saving food lost or wasted
& along the chain from farm 1o table,

! FF6 - 10T FOR FARMING
igs Microsoft launched FarmBeats, an Intemet of Things for farms, to modernize
agniculture with datu analytics. Machine learning algorithms mine and refine the data,
before sending analvses back te farmers with recommendations on how to tweak their
resource use.

FF9 - SUPPLY CHAIN TRANSPARENCY
Consumers expect companies to be more transparent about their supply chain and
manufacturing processes,

Today the initiatives that fight agamst problems related to food waste are growing. For ;
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Description

In 2030, new technologies will make it possible to produce
controlled, hypoallergenic, and sustainable, high-quality food
with less impact on land and climate. with the ability to
customize flavors of choice and improve nutnent intake. The
traceability of the product will be ensured through its
production in the laboratory and the type of ingredients and
macronutrients used. In addition. waste could be used as raw
material for the production of new foods,

Images and keywords
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Key Topics

Flavor customization. product traceability through
technology, reduce environmental impact, food waste reuse,
synthetic food preduction.
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Future P.5

Signals of change
SC4 - SYNTHETIC FOOD
' Solar Foods creates its revolutionary natural protein, Solein, using only CO2, water
E and electricity, They claim the product is an unlimited source of protein free from the
‘ ! limitations of the agricultural industry. Synthetic food 1s created from substances that
“Ta" 4 are chemically synthesized into edible products.
B

SC6 - ROBOTIC KITCHEN

Robot Kitchen Assistants: similarly to the world of manufacturing. the food service
space is starting to go all-in with robotics. Chipotle Mexican Grill said that next
month in a California location it will test “Chippy.™ an autonomous kitchen assistunt
made by Miso Robotics, Chipotle also said it is piloting a new svstem to reduce food
waste and location-based technology for its maobile app.

E © The discussion about ants. caterpillars and the like has already started: they are
o excellent low-cost sources of protein, However, introducing them will not be trivial,
4 & upart from disgust, also because many food allergies are related to proteins.

Future Forces

FFT-FOOD WASTE
Today the initiatives that fight against problems related to food waste are growing, For
® cxample, the service Too Good To Go is now present in more than 17 countrices.
supporting 65 million people and 120,000 businesses in saving food lost or wasted
® nlong the chain from farm to table.

FF9 - SUPPLY CHAIN TRANSPARENCY

Consumers expect companics to be more transparent about their supply chain and
manufactuning processes,

~ FF3-INDOOR AGRICULTURE
AgTech start-ups are duclopmg indoor cultivation technologies to mitigate the
uncertainty brought by extreme weather events and platforms to transition growers
from analog to digital operations.
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Description

In this seenario, insects are used to produce protein flour that
can be used in place of traditional flour to make bread, pasta.
and leavened and unleavened goods, In crafting the final
product. it can draw on an almost infinite number of natural
sources, With the introduction of new, more environmentally
friendly services for the sale and storage of food, we will see
changes in people’s attitudes to these issues.

By maximizing supply in sccordance with the concepis of
seasonality and sustainable consumption, indoor farming

will be able to meet 30% of demand for fruit and vegetables.
Some vegetables for "sporadic" or "immediate” consumption,
such as herbs. will be more available at home compared o
retailers, Emerging technologies, such as blockchain and Web
3.0, will make it possible to track the entire food supply chain,
ensuring product quality and sustainability, with the highest
level of transparency for consumers. Robotic Kitchens will

be a harbinger of a future where all domestic food preparation
will be automated.

Images and keywords
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Key Topics

New food production, natural vegetable home production.
raise people’s awareness, indoor farming increase,
technology-aided cooking. natural food production.
environmentally friendly food storage and sale, respect
for natural food seasonality, product traceability through
technology.
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Future P.6
Signals of change

SC4 - SYNTHETIC FOOD

s Solar Foods creates its revolutionary natural protein, Solein, using only CO2, water

3

and electricity, They ¢laim the product is an unlimited source of protein free from the
! limitations of the agricultural industry. Synthetic food 1s created from substances that
. are chemically synthesized into edible products.

SC6 - ROBOTIC KITCHEN
Robot Kitchen Assistants: similarly to the world of manufacturing. the food service
space is starting to go all-in with robotics. Chipotle Mexican Grill said that next
month in a California location it will test “Chippy.™ an autonomous kitchen assistunt
made by Miso Robotics, Chipotle also said it is piloting a new svstem to reduce food
waste and location-based technology for its maobile app.

SC10 - FOOD SCANNING
Nima, a Silicon \’alh.y-bawed company, developed portable scanners to scan food on
the go. For exumple, one is a gluten sensor that enables users to scan samples of their
# food for gluten content on the spot, a game-changer for those suffering from celiae
discase. Although the technology is promising. development is very much in its
infancy and there are still hurdles that must be overcome.

[

Future Forces

FF3 - INDOOR AGRICULTURE
2 AgTeeh start-ups are developing indoor cultivation technologics to mitigate the
uncertainty brought by extreme weather events and platforms 1o transition growers
from analog to digital operations.

FFS - SUSTAINABILITY CONCERNS
While there is still plenty of room for trial and error. consumers ar¢ growingly
I expecting 1o see companies making a concerted effort 1o source everything as
responsibly as possible.

FFG - 10T FOR FARMING
Microsoft launched FarmBeats, an [ntemet of Things for farms, to modernize
agriculture with data analytics. Machine learning algorithms mine and refine the data,
before sending analyses back o farmers with recommendations on how to tweak their
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Description

In this scenario, new technologies will pliy «# significant role
in the food sector, from the home to automated agriculture,
which is likely to replace workers in the future, Cooking will
no longer be a necessary activity in our homes; it will become
n hobby. In fact, no one will need to go grocery shopping,
because cooking will be completely automated. Synthetic
food will have a significant influence, and will eventually
replace traditional meals: it will be less expensive, and will
have a good impact on sustainability, because it will reduce
the need for agriculture, thus reducing pollution and land
exploitation. On the one hand, due to better food quality
control, it will be possible to manage allergies and control the
amount and nutritional value of ingredients. On the other
hand. synthetic foeds will lead to a sharp reduction of flavors,

Images and keywords
5508
®

HSFocd nutritional
CONSCIOUSNESS

#Automatic food
production chain

HAutomate
domestic cooking

Key Topics

Automated agriculture. employees replaced by

technology, no need for grocery shopping, synthetic food
production, technology-aided cooking, reduction of flavors,
reduce costs, food nutrient control. reduce pollution and
land exploitation for farming.
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Future L1
Non-negotiable values Description

Imagine a world in which, through the participation of
stakeholders, people can take action, There will be new ways
of producing food that will enable the creation of a new
culture of consumption. The restoration sector will be key.
We imagine that white-collar workers will move to the south,
10 fess populated areas of Ttaly, leaving big cities such as
Milan and Turin. ln the south, they will revive old and
oo 3 4 S fogotten recipes and reconnect with food-related ﬁxugg;;nd

e v . ; i TH-A Very hi culture. They will eat more seasonal and local foods.
Waiting before taking action L’j:.’f:;: ,,33‘,,'5: will continue to eat meat but only on festive occasions (once
in 2 while). People will ereate small and self-sustaining
communities to restore vegetation and marine life, They will
hold a “mercato della terra” everywhere to exchange
overproduced food, It will be a grassroots effort instead of a
top-down one.

Images and keywords

Up-for-discussion values

#People are #People cultivate  #People will
forming small their own food st revive old and
self-sustaining home forgotten recipes
communities o reconnecting
' 2 3 4 5 restore vegetation themselves with
i ] | § and marine life food-related
Food consumption culture Exiremaly fone Fery high ritwals and
refevance relevance culture
Key Topics

Stukeholder involvement, action, new consumption culture,
return to small cities, new food production, restore
vegetation and marine life. overproduced food exchange,
meat consumption only during festivities, small and self-
sustaining communities, seasonal and local food production,
food ritvals and cultural recipes, bottom-up effort,
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Future 1.2

Non-negotiable values Dnu"!pdon

In 2030, the entire supply chain will be transparent,
controlled, and with low impact, with greater awareness of’
actions und a particular focus on zero impact packaging.
There will be a debate focused on the search for new

and real production solutions (no greenwashing)

related to the production of food in the laboratory

(e.g., lab-grown meat) a5 & possible solution,

1 2 3 4 5

3 1 1 i
Zero impact or non-eXistent packaging 3:@;:2 Jerw :c."n h}g:

Up-for-discussion values

# Transparent #Search for new
supply chainand  awareness of the production
low environmental  actions with a solutions related
impact of artificial  particular focus on  to the creation
food Zero-impict of plant-based
packaging meat
[ Y 5

Beware of fake solutions and greenwashing (Green buildings? Reforestation Frmaiiom vk

as the only way) refevance selevance
Key Topics

Transparent supply chain, low environmental impact,
awareness, acion, zero- impact packaging, debate, no
greenwashing. synthetic food production.
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Future 1.3
Non-negotiable values Duu"lpdon

In 2030, there will be more autonomy in sourcing or
creating food at home through new technologies that allow
consumers to be yutonomous and independent. Small local
communities will coexist with corporations whose
environmental impact will be regulated by the government.
Communities will instead grow their own food, returning to
local fishing and farming. A pragmatic example could be

! 2 1 4 ; technological gardens in the home or the proliferation of
anr: . . : Erirsmely Very b gardens in large cities, There will also be a massive
Availability of water and food for the entire world population :kw u: oW ::I':. H.B pioliferatice o undacventionat fads from the very disisit

past, such as insects, or from the future, such as lab-grown
meat or protein flours. We could imagine people eating
insects grown from Kitchen leftovers, There will be new
study topics related to environmental issues to favor the
positive contagion of students of all ages.

Up-for-discussion values

——

#Meat created in - #Children sitting  #A family is

1 2 3 a 5 laboratory in class studying  watering eggplants
P . . . z £ i 1 environment sustainability and  in a garden on
Tmn_mg children fmm school age on environmental issues, promoting best Extromely low ’m, Wigh Yool dnsareen their balcony in a
practices and generating ideas refevance relevance city apartment

Key Topics.

Small local communities, govemmental regulation, local
fishing and farming, unconventional natural food diffusion,
independent local food sourcing and production, food waste
re-use, food education from a young age, synthetic food
production,
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Future 1.4

Non-negotiable values Description

In 2030, Matilda will be 13 years old and will live in a world
characterized by centralized and rationed water management
in order not to waste it, promote its recyeling and
accumulation, in an effort to mitigate climate change,
The community will be aware of the impertance of
production choices thanks to investiments in education
regarding food consumption and waste reduction,
1 2 4 é $ There will be detailed knowledge of the food supply chain

; i oy » .- ” ) mechanisms through technology. Thanks to
Filog Knowisges fad itrition dhacation ke NDNEY  cviraniebial iiiasives, thase will b clohas it 1668
consumption by eliminating intensive interventions.
Finally, meat consumption will be limited: there will be
less meat, but of higher quality.

Images and keywords

Up-for-discussion values

#Centralized and  There will be a #The community

rationed water change in will be aware
management that — food consumption  of the production
reduces waste, choices because of

1 2 3 P g favorsits recycling investments

1 i ’ L i in education

Do we wani 1o economically support the production of sustainable food? Fxtremely law Fery high

refevance relevance

Key Topics

Investments in education on food production and
consumption, product traceability through technology,
mitigate climate change, enviconmental initiatives,
centralized and rationed water management. no intense
exploitation of natural resources, less meat of higher quality,
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Future LS
Non-negotiable values Description

The 2030 Agends has been implemented through national
policies by most countries that have signed up to it
The most virtuous nations collaborate and share experiences,
expertise, and technologies by creating a database of use cases
with the results obtained. Lurge companies will carefully
measure their impact on the environment in order 10 remain
_ competitive and strong in the marketplace, The cultural

1 2 3 4 S change started in schools, where food and respect for the
Environmental sustainability ensured by international, national and Exiremely low Fery ,,,-gf environment have become a subject that teaches how to eat
local policies relevance levance right and respect local ecosystems. In addition, mcentive
policies will ensure the development of new technologies in
the eavironment and food sectors,

Images and keywords

S

Up-for-discussion values

#A new techaology  #A repository of
o produce crispy  experiences on

insccts environmental
sustamability
1 2 34 s
=. 1 1 ’ ] i
Alernative methods of food production Extremely low Verv high
relevaycs relevnne

Key Topics

2030 policy agenda has been implemented. collaboration of
global countries, knowledge sharing through a best

practices database, measurement of environmental impact,
food education from a young age, balanced diet, incentive
policies to support the development of new food technologies,
respect for local ecosystems.
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Future 1.6

Non-negotiable values

Preserve humian / nature balance (2. reforestation)

Reduction of packaging

No food waste

Up-for-discussion values

New types of food and those I can give up

Innovative production methods

Understand the role of companies, consumers, and government
to orchestrate solutions

! 2 3 4 5
L 1 L e £
Extromedy lﬁ Very hngh
relovane vlevancye

1 2 3

4 5

Extremely fow

relevance

Fery hivh

rlevane

] 2 5 4 5
i ] ] i
Extromely fow oy high
refevande nlevaree
1 2 3 4 s
) ! ! ' ?
Extremely low Very hight
refovance vlorvence
4 5

1 2 3

Extremaely low

refevance

Fory bign

nidwiie

1 2 3 4 5
i 1 1 1
Extromely Juw ﬁn' figh
relevanee selinvnce

Description

In 2030, with the goal of making the balance between humans
and nature more sustainable, we must reduce packaging by
30%% and create a progressive education and food waste
culture throughout the value chain. We will define the map of
new foods to be introduced and those whose consumption we
will have to reduce thanks to innovative production methods.
We will define how the different food supply chiin
stakcholders will contribute to achieving the goals.

Images and keywords

#Reduced #Hologram map #In the future there

packasging of 30%  of new printed will be a balance
foods and foods between humans
not o cat ilnd nature

Hlnitiate a progressive

#Foods printed

and planted in education and food
the home waste culture
throughout

the value chain
Key Topics
Reduce packaging, balance between humans and nature, new
food introduction, natural food consumption reduction thanks
o immovative production methods, food waste education and
culture, stakcholder collaboration.
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