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Reversed Time in Systemic Design Activities
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The design community has approached time in various ways. As time has many
uncovered facets and characteristics, systemic design research could rethink
how to use time as a significant stakeholder in framing solutions addressing
complex situations and wicked problems. Using explorative activities as an
arena to map and discuss new possibilities in systemic design with a particular
mental representation of time, this paper brings new possibilities and insight.
Research into how we think and speak about time offers interesting inspiration
for designers. An example of alternative space-to-time associations is reversed
time. It can be found in a tribe in the Andes in South America that describes,
when speaking Aymara, both vocally and with gestures, that the future is
presented as behind and past events as in front (NUfiez & Sweetser, 2006). This
article shows how the use of reversed time, as it brings the past in front of a
co-design process and the future "back", could bring additional value to the
generative needs in systemic design. The paper presents two small explorative
activities. The goal of the first activity was to firstly address the challenges
students of philology meet after their study and secondly observe whether
using a reversed time approach could bring new insights and perspectives. The
second task was named "Recall of a past event”, which aimed to elicit important
and unique past events, helping participants bring the past in front. The use of
reversed time seems to potentially change the mental representation of time for
designers and participants and enrich the design process with a higher focus on
past experiences. For instance, one possible effect is that the innovation factor
becomes tamed in the generative phase of creating representations of

organisational and societal complexity. Concluding, as one of the goals of



systemic design is knowledge creation, the value of past experiences should not

be underestimated.
KEYWORDS: time, reversed time, systemic design, creativity

RSD TOPIC: Methods & Methodology

Introduction

The nature of time remains an unresolved question. As the Italian philosopher St.
Augustin wrote, "What then is time? If no one asks me, | know; if | want to explain it to a
questioner, | do not know" (Augustine, 2006, p. 126). In early philosophy, Aristotle
viewed time as depending on change (Coope, 2005) and emphasised that time could

exist without change.

Scientists continue to struggle to uncover the true nature of time (Rovelli, 2018). Time
displays complex behaviours. A well-known fact is the fluid connotation that time has
when an observer is near or far from a larger mass. In space, satellites need to adjust
for the different lengths of a second to enable GPS systems to function correctly.
Without this change, these systems would be useless. The implications can be difficult
to grasp. For instance, when a person is on a planet near a large body with a high

degree of mass (e.g., a black hole), time flows faster (Rovelli, 2018).

There are other facts in physics that reveal uncertainty about how humans do, can, or
should understand time, but they have not been covered here due to the constraints of
this paper. One clue to how humans cope with time is space-time mental
representations in languages. Findings about how we think and speak about time offer
interesting inspiration for designers. For instance, English speakers primarily have
horizontal front-back mental timelines (Boroditsky, 2018). The future is in front, the past
is behind, and the representation of time is mostly linear. In a number of non-Western
languages, this is not the case. It is possible to find alternative space-to-time
associations, such as reversed time, mirror time, vertical time, and cyclic time
(Pamies-Bertran & Yuan, 2020). An example of reversed time can be found in a tribe in
the Andes in South America that describes, when speaking Aymara, both vocally and

with gestures, the future as behind and past events as in front (NUfiez & Sweetser,
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2006). In other words, what we know is in front of us, and what we do not know is
behind us. This point of view comes from the focus that "Aymara puts on visual
perception as a source of knowledge" (Nufiez & Sweetser, 2006, p. 440). In fact,
speakers of Aymara "look over their left shoulders when referring to the future"
(Radden, 2011). Other examples are more extreme. The Hopi language from an
indigenous tribe in North America has no words to refer to the past, present, or future
(Whorf, 1956, p. 57), although researchers cannot agree on the validity of this claim
(Brons & lida, 2019; Dinwoodie, 2006). A more recent and easily verifiable example is the
Piraha tribe in Amazonas, Brazil, that also does not have words to describe the distant
past or future (Buonomano & Abano, 2017; Everett, 2005, 2008). Aboriginal Australians'
perceptions of time consist of the past and present together, as they are interlaced,
while for them, the future is irrelevant (Karapanos et al., 2009). Finally, tribes in Namibia

use social activities to define the path of time during the day (Rodil et al., 2013).

Research has also concluded that "learning to talk about time in a new way created new
non-linguistic representations of time" (Boroditsky, 2018; Hendricks & Boroditsky, 2017)
(e.g., new mental representations of time). The linguistic and anthropological arguments
concerning time and cultural differences are far beyond this paper. For a systemic
design scope, a research question could be as follows: What are the implications of

using alternative mental representations of time based on non-Western languages?

Because a system is always under development and evolves over time (Buchanan,
2019), one could argue that the past needs to be addressed properly to ensure a
trustworthy design of systems. Systemic design has the goal of co-designing "better
policies, programs, and service systems with the participants in those systems" (Jones,
2017). In this "pluralistic practice" (Sevaldson, 2017), time and past events are relevant

stakeholders.

This paper presents new approaches aimed at introducing time in co-design activities,
with a focus on reversed time. More precisely, what other perspectives may emerge
when a stakeholder uses a reversed time representation in co-design activities for

systemic design?
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Time and Design

Designers work with a given set of rules regarding time. How humans react to night and
day (circadian time) and 24 hours (circular time) are examples of time-related
constraints wherein designers can develop services or artefacts. As Hancock (2018)
points out, designers rapidly find it difficult to design time when extracted from the

context of space.

In a literature review, Wiberg and Stolterman (2021) concluded that the majority of
research on time and temporality in Human-Computer Interaction has addressed time
optimisation, and an upcoming change is focusing on a "design-oriented attitude
towards time." Time, in a design context, is often represented as a linear horizontal path
with a past, present, and future (Stappers & Giaccardi, 2013). An example is service
design, where events are designed in a linear representation of time (e.g., timelines) (Di
Bartolomeo et al., 2020), and in between events, a causal relationship exists separating
service providers and users. Timelines are perceived by users as trajectories through

experiences (Benford & Giannachi, 2008) and can be designed accordingly.

Research on the temporal aspects of interaction is quite extensive (see, for example,
Huang & Stolterman, 2011; Karapanos et al., 2009; Wiberg & Stolterman, 2021). For
instance, the difference between bodily time and the digital calendar elicits different
perceptions of how time may evolve (Buzzo & Merendino, 2015) and requires attention
in a design process. However, this topology is contextual and shows how design may be
unbalanced when using time as a strict Western representation, and the use of time
may create power imbalances when non-Western cultures use those systems (Taylor et
al., 2016).

Another relevant interaction stems from the increasing use of innovative technologies
and systems, which reinforce dependencies on clock time. In other words, design
suffers from the use of temporality within technological artefacts (Pschetz, 2014) and

how design understands time "external to practices" (Pschetz & Bastian, 2018).

Time alone as an entity is difficult for designers, and introducing a context helps
address the temporality of different types of interactions, such as acceleration by
technologies and slowness (Pschetz, 2014). While slow cities (Mayer & Knox, 2006) and

slow food are critical voices of globalisation (Parkins, 2004), slow design focuses on
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"pre-industrial practices" (Pschetz, 2015, p. 60) and disregards the focus on disabling
acceleration dictated by technology (Pschetz, 2015). Plastic time is closely connected to
slow and accelerated time (Rattenbury et al., 2008). It exists between activities and is
unplanned and unanticipated (Yildiz & Coskun, 2020). Project-based temporalities
(Saad-Sulonen et al., 2018) include pre-, during-, and after-project time. Pre-project time
is insufficiently analysed, used in projects, and researched in participatory design
(Saad-Sulonen et al., 2018).

The above shows time as a stakeholder in and out of design practices or, at best,
contextualised and constrained for specific systems and users. However, a new trend is
emerging: at the core of design activity, time is conceptualised and no longer only as a

dimension to be considered when designing (Wiberg & Stolterman, 2021).

As "systemic design maps situations dynamically to account for their history, current
state, and potential futures" (Ryan, 2014), this paper argues for the use of reversed time
as a new approach to enrich co-design activities and the transformative needs of

systemic design (Sevaldson, 2021, p. 25).
The Use of Time in Systemic Design Processes

The 2022 RSD11 conference focused on "Design over time: The 'long now™ (RSD11,
2022), where one of the long-term perspectives on systemic design was "how can
systemic designers account for the long-term effects of their work?" In addition, some
indicative references were provided to underpin the thematic choice. For instance, in
the video presentation, "Continuity: Discovering the lessons behind the world's
longest-lived organisations," the term "keepers of our fabric" (Rose, 2020) was
introduced. The "keepers" are crucial—they represent the values of a rich past that is
needed to ensure a transfer of knowledge into the future. In a systemic design activity,
such as GIGA-mapping (Sevaldson, 2011), the past should be addressed to create a
sustainable future, especially when one keeps in mind that the mapping represents

complex problems that persist over an extended period.

Another example of multi-layered problems relevant to systemic design is described in
the documentary "Into Eternity" (Madsen, 2010). The topic is the design of a Finnish

disposal site for nuclear storage. It is a beautiful representation of systemic design with
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a 100,000-year perspective, although the past is equally important when addressing

various aspects of the future.

Design, per se, is "action-oriented" (Jones, 2014), with an endless need for creative
solutions at hand. The problem is that a product developed in the present will be used
in the future, creating some insecurity about its validity. At the core of this activity,
observing the now is crucial, as the current state allows the development of prototypes
to satisfy future needs. The past is often left out in design activities, and in systemic
design, the need to understand the past (Monat & Gannon, 2015) is not often

considered.

Based on the possibility of changing the mental representation of time (Boroditsky,
2018; Hendricks & Boroditsky, 2017), the author developed and used small new
explorative tasks were developed and used to see whether other perspectives could
emerge when using a reversed time representation and whether their use in systemic

design could be fruitful.
Reversed Time in Systemic Design Processes

Over three years, the author conducted two small explorative activities to test potential
approaches for addressing the issue of representing reversed time in systemic design
processes. The motivation to use the chosen approach was based on the uncertainty of
how to develop the correct design activity and not simply create a common task to

discuss past events.
Placing the past in front: a first attempt

The first explorative test was used to rethink a course on medieval German and English
philology at an Italian University, in which the author had an active online role as a
studio assistant during the COVID-19 pandemic. Earlier use of design studios as part of
the teaching process had produced fruitful results (Molinari & Gasparini, 2019). The goal
of the mapping task was to address the challenges that students of philology faced after
their studies and then observe whether using a reversed time approach could bring
new insights and perspectives. Due to the pandemic, the Miro online tool (miro.com)
was used. The main instructor of the Medieval German and English philology course,

after the reversed time approach was explained, was asked to reflect on the gained
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experiences during the previous edition of the course, consider the most important
events and experiences, and express thoughts and values. The instructor's reflections

were written on post-it notes, which were grouped and named (see Figure 1).
Findings from the first explorative activity

From the post-it notes, it seems that the task of focusing on the knowledge available

from earlier experiences (see Figure 1) was successful.

The instructor considered understanding the past, students, and the context to be
important values. The "now" and future needs were not mentioned. From observations
of the activities, the context in this phase of the mapping task appeared to have less of a
focus on future events. A lack of knowledge in some areas was also uncovered, and

previous errors were highlighted indirectly.
As Figure 1 shows, five topics emerged from grouping the post-it notes as follows:

e Empathy: Empathy was highlighted as important, particularly for students'
current needs rather than their future needs. One should take students'

perspectives and voices seriously.

e Self-assessment: This group of observations had the characteristic of reflectivity.

Knowledge, memories, and experiences are important values to keep in mind.

e Teaching progress: What emerged from this grouping was allowing students'
insights and values to be part of initiatives and activities in class. The instructor
also pointed out that bringing the past to the front helped them realise that

innovation in teaching needs to take past experiences into consideration.

e Setting: Context, such as a safe environment, emerged as necessary to allow

students to express criticism.

e Student agency: Empowering students in class includes appreciating the values

and skills they have developed over the years.

The final stage of this small mapping task was to rethink how to develop the philology
course. As Figure 2 shows, past experience was included in the new plans for the

course. In particular, student voices and earlier experiences were discussed in detail.
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Figure 1: Results of the first task.

The informal tone adopted during this mapping task also allowed for the additional
gathering of data, feedback, and perspectives. For instance, students' awareness of
their authority, self-agency, and sense of community were core experiences from the
previous edition of the course. As the instructor pointed out, "What | learned from the
reversed time task is that | will, in the next course, offer students the opportunity to

create their own (at least for a part of the program) assessment criteria/standards for
their work."
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A crucial viewpoint was to explore how and if the new mental representation had an
impact. As the instructor explained, " ... having the past in front, you can see how far the
past is. The past gives the right direction! Like when | was younger and rowing, you are
looking in the direction of the past where you have been, but somehow you are in the
right direction because you know the past. With the help of this task, | could reflect on
what | did in the past, what | did correctly, and what | did not do correctly. For me, using

reversed time helped me look at the roots of the very start."

With regard to what happened in the classes as important values to focus on, the
instructor explained, "This activity helped me think about and relive the good emotions
in class: joy, student engagements, student questions, student proposals, student
participation, student ideas, and all the good that happened. All of this became clearer

to me, and especially their importance, when | did the reversed time task."

From an analysis of the findings, the instructor was able to bring past events to the
front, reflect on and combine them, and enrich the task at hand. Including relevant
stakeholders in a way that they can fully share their relevant memories and knowledge
is mandatory to ensure that one can co-design better services (Jones, 2017). A final

observation is that envisioning the future became irrelevant for the instructor.
Placing the past in front: a second attempt

Based on the results of the previous test, a possible path appeared to be a greater focus
on unique past events—a particular and relevant event that participants in a design
activity are not aware of or have not reflected on since it has been forgotten. For
instance, in a systemic design session aimed at mapping the status quo of a problem
area, the past is usually a non-trivial task. How far in the past is necessary to ensure a

correct representation can already be problematic.

Would an approach that focuses on a particular and relevant event in the past be
helpful in enhancing the mapping of systems, enriching the design process, and
supporting the transformative need of systemic design? One plausible question was
whether bringing the past to the forefront could enrich the present. The result of this
approach was a mapping task called "Recalling an event you remember that would just
not happen nowadays," which aimed to elicit important and unique past events to help

participants bring the past to life in a narrative format.
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Figure 2: Rethinking the philology course.

The mapping task was done one-to-one with seven random participants in an informal
way using the Miro online tool with a very constrained thematic scope. The mapping
task was presented to them as follows: "Looking back on your life, please write down a
major event that you were part of, or that happened to you, involving sustainability. Use
the first minute or so to think about it. Write down no more than two sentences. We will
discuss the event together. This task is part of a larger research project to map out

perspectives of past activities, which could inform future sustainability efforts."
Findings from the second explorative task

The outputs of the second task were exciting. As one participant stated, "l remember an
event where the whole class in high school went to the beach with black garbage bags.
The idea was to pick up all the litter on the beach. | had almost forgotten this event ...

and it is strange ... this was in the 1980s, and so many years later, we are still polluting
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the sea." Another participant explained the lack of control and the high stress when
they realised that several concurrent flights were going to the same destination with
half-full planes. A third participant recalled an event in connection with transport,
pollution, and health as follows: "I remember back in the 1980s when | took a flight, and
shortly after take-off, when the no-smoking light went off, suddenly a wall of smoke
rose on the other side of the plane! Amazingly, we readily accepted the pollution from
cigarettes! It has been a long time since | thought about it.” After presenting the events,
the participants were asked to write down keywords and topics based on the events on
Miro. The values that emerged during this mapping task were fragments of time,
milestones, impact, long-term memory, suppressed memory, community, knowledge,
and travel. The now, in this case, sustainability, was enriched with lived perspectives of

more profound and richer value.
Discussion

The output of a co-design activity for systemic design is usually an image of the situation
in the "now" and a prediction of future use or situation. Certainly, the role of a designer
when working to develop an understanding of systems is generative (Sevaldson, 2021).
It requires the inclusion of all possible aspects, including time. The creative and
reflection-in-action activity of a designer's work (Schén, 1984) is also based on earlier
experiences, supported by the framing and reframing of the problem area and resulting

in the creation of order from chaos.

Arguing for the use of past events using reversed time can be seen in line with a
designer's modus operandi. However, in co-design activities for systemic design, there is
a lack of activities dealing with past events and experiences. The focus is often on the
"now." In some cases, systemic design maps out the present and also supports creative
representations aimed at solving the problem (Jones, 2014). This is in line with the goal

of systemic design.

Reversed time, with a focus on bringing the past in front, may act as a sensor for strong
innovation factors and then tame them into the generative phase of creating
representations of complex problems. Systemic design may offer a playground for

evolving a better understanding of the role that time can play in the design process.

PROCEEDINGS OF RELATING SYSTEMS THINKING AND DESIGN, RSD13



12

Placing the future "behind us" as something to be revisited supported a focus on what is
relevant based on past experiences rather than just a focus on creating something
completely new. Creating a balance between the past, present, and future seems trivial

and is often not prioritised.

The results from the two explorative activities show the potential of actively working
with time—by placing the past in front (reversed time representation) and the future
behind, participants produced interesting results. For instance, in the first small
explorative activity, student agency was an unexpected perspective that highlighted
organisational and societal complexities. To create a sustainable future for philology
students, the how and why of the past cannot be discredited. The participant could also
bring up past events, reflect on and combine them, and enrich the task. Students'
self-awareness, authority, self-agency, and sense of community were forgotten
experiences from the course and hidden viewpoints. Teachers' needs, self-assessments,
and perspectives were also highlighted, as they are often forgotten when developing
new courses. Knowledge, memories, and past experiences are essential values to keep

in mind.

The findings show that a reversed time approach reinforces specific values, such as
empathy for students' needs and self-awareness of the instructor's role, which are
relevant for future courses. On the other hand, as the participant in the first explorative
test pointed out, "The past gives the right direction.” Envisioning the future was no
longer as relevant. The context in this phase of the explorative activity appeared to
support less focus on future events. Interestingly, future needs were not mentioned

directly; they were shaped by the past.

In the second explorative activity, long-term memories produced strong visual
descriptions that provided mapping possibilities where a balance between the past,
present, and future could be created by placing the past in front. The narrative had rich

values.
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Reflections on reverse time

Through the use of the reversed time approach during a co-design process for systemic
design, new inquiries of concern emerged. The first entailed ensuring that the mental
representation is measured or illustrated correctly when data is gathered. Using
drawings or writing down the new representation introduces new problems, as moving
from a three-dimensional to a two-dimensional approach undermines some parts. The
second concern is how to gather reliable data if introducing a new mental

representation of time leads to changes.
Contributions to the systemic design discourse

During a mapping session or in a creative process for systemic designers, the use of a
visual language (Malamed, 2011) to render and illustrate complex problem areas (Jones
& Bowes, 2017) can be based on visual memory. Combining a reversed time activity with
a graphic and visual task can be fruitful to include past events and simultaneously
enrich the status quo. In addition, asking to bring the past in front forces the user to
decide what is important and most relevant in the given context. One must also
remember that this activity generates a new mental model with both positive and

negative aspects.

Another contribution that reversed time can create in a systemic design activity is in the
element of the "composition" of a process (Sevaldson, 2021, p. 162). In the connection
between design and system thinking, where "composition" emerges, reversed time can
be influential in the development of activities and supports a deeper narrative of time,

letting old memories emerge.

Finally, as the activity necessary to create viable systemic design representation is
team-based (e.g., multidisciplinary and not only systemic designers) (Jones & Ael, 2022,

p. 10), the tools need to be inclusive and add all the necessary perspectives.

Overall, using this approach, one possible effect is that the innovation factor becomes
tamed in the generative phase of creating representations of organisational and societal

complexity.
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Conclusion

Adding new ways of talking and thinking about time in the explorative activities created
new possibilities for alternative design outputs. The tasks developed for the explorative
activities considered other ways of understanding time. A reversed time approach may
offer an awareness of the past and solutions with a higher degree of knowledge and
past experiences. Using time actively in a process for systemic design also poses critical
questions about creativity. In the uncertain time in which we live, this seems to be the
correct way to act. These are the values designers encounter during their work when
mapping and analysing systems. This paper argues that a proper understanding of the
past is crucial for trustworthy design and introduces the idea of incorporating reversed
time as a stakeholder in co-design processes for systemic design.
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Future Work

The small explorative tasks need to be scaled up and tested properly and in depth.
Additional research is needed to identify the various mental representations of time
that emerge from using reversed time in the context of systemic design. Testing the
output is necessary to clarify the added value. Systemic design should explore whether
and how to use alternative mental representations of thinking about time. Researchers
should investigate the effects of other types of time descriptions. As mentioned, mirror
time, vertical time, and cyclic time (see, for example, the Aboriginal Australians
mentioned earlier (Janca & Bullen, 2003)) are candidates to unlock new design

perspectives and create strong and provocative time narratives.
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