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Abstract

Contemporary societies are experiencing local and global challenges which have highlighted the complex
nature of our present and its systemic problems; in this context, human actors find themselves collaborating and
interacting with new technological tools which are becoming increasingly relevant in daily activities. The main
changes concern the relationship between human/technology and human/environment, whose relations are in
continuous transition and evolution. This new collaborative modality allows us to imagine new future scenarios
and design spaces where human and non-human agents cooperate and interact, producing increasingly accurate
information and artifacts. In this contribution we discuss possible strategies for integrating Advanced Design
(AD) methodology with the growing availability of technological tools and data. In particular, we argue that the
support of technology and the information it produces in design drive processes is helpful in establishing an
empathic relationship with the heterogeneity of agents that inhabit the ecosystem and can foster more conscious
and sustainable processes and innovations.

Author keywords
Advanced Design; Non-human Actors; Data; Methodology

Introduction

Contemporary societies are experiencing social, environmental, and institutional challenges due to critical issues
intertwined in complex and systemic problems, creating a confused and troubled present (Haraway, 2016),
where different actors, such as individuals, public administration, companies, researchers and environment,
find themselves collaborating in different contexts and relating to new technological tools and system which are
becoming increasingly relevant in daily activities (Figure 1).

Climate change, increasing economic inequality, and the clear criticality of the current economic system,
characterize today's society and identify it in the concept of "permacrisis” (Turnbull, 2022), or "polycrisis"
(Lawrence, Janzwood & Homer-Dixon, 2022), which is defined as "a series of serious long-term challenges, now
often labeled as global systemic risks". Due to its specific features, the concept of crisis offers a dual perspective:
it can be conceptualized as an opportunity for progress, but at the same time it can be seen as a contradiction

494



2023 Cumulus Beijing (CAFA) Conference Collection of Papers Day2

between opposites forces that allows for acceleration from past to future (Koselleck & Richter, 2006; Turnbull,
2022), observing how the resulting impacts are interconnected.

The topic of acceleration and overlapping, in turn, is identified by the increasing velocity at which transformations
are happening across society, culture, and environment. Technology-driven transformation has a noticeable
impact on human cognitive, creative and social skills and evolution (Hayles, 2012; Stiegler, 1998). Potentially,
every aspect of human daily activity is mediated by interaction with technological interfaces. According to models
of embodied and extended cognition, digital
interfaces and media shape not only the way
we think but also our bodies (Clark, 2008).
On the other hand, the productive system
struggles to adapt to such transformations
due to its intrinsic inertia. Although
initiatives such as Industry 4.0 support and
finance technological innovation in the
industrial sector, established manufacturing
processes, especially in heavy industrial
sector, still rely on significant amount of
energy consumption, raw material extraction FREING 2. Dackground. 5chors aad design spproach

and cheap labor cost.

In order to address such challenges, community-based and shared vision presents itself as a possible opportunity
to address such complexity and foster a transition to a more sustainable future (European Commision, 2019),
including solutions derived from collaborative actions and integrated planning among the ecosystem of actors
and tools, through multidisciplinary approaches (Akata et al., 2020).

Design cultures have developed design spaces and approaches to managing such complexity assuming different
characteristics depending on the context; currently, digital technologies, such as machine learning and Internet
of Things, have begun to permeate design-driven disciplines, leading the design community to ask different
questions about the ways in which design is done (Giaccardi & Redstrom, 2020). Among these approaches,
Advanced Design (AD) has focused on the time factor as a central parameter to consider in developing design-
driven innovation (Celaschi, 2015; Celi, 2010, 2015). Together with the adoption of anticipatory and speculative
practices (Celaschi et al., 2018; Celi & Formia, 2015), advanced designers engage with multiple specializations and
disciplines to decode the complex structure of possible future scenarios.

In recent decades, the growing availability of electronic devices equipped with a variety of sensors and
interconnected through mesh network and to the web, has generated a layered structure of digital georeferenced
information (Zannoni, 2018). Social transformation can be observed by applying computational methods on
cultural data (Manovich, 2020) as well as climate change is studied through the analysis of environmental data.
Over time, data has become a central aspect to consider during the design process. However, the complexity of
connecting data between the global and the local dimension emerges due to both the heterogeneity of collected
information and the definition of an appropriate knowledge structure (Cattabriga, 2022).

The successful or adverse relationships established among those participating in this transition are also
constantly evolving, and one of the major changes concerns the relation between humans and technology, and
between humans and the environment.

These interactions have enabled a process of consciousness-raising in relation to the diversity between
individuals themselves, context and technological tools, where the concept of difference assumes the
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characteristics of an ontological source of societal empowerment which, however, allows for the connection of
the individual with the collectivity itself (Haraway, 2018). The heterogeneity of society is reflected not only in the
identity of individual people but also in the defining characteristics of the physical objects and technological
systems with which people interact every day; this redefinition of the relationship between human and non-
human, decreases the gap between physical and digital worlds, detaches itself from standardized ideals and
accepts the fluidity of bodies (Ferrando, 2017). In fact, it is possible to identify a new space for the expression of
the individual, of personal exploration and relationship with technological tools where corporeity is no longer
defined by its material characteristics but assumes the definition of virtual corporeity (Braidotti, 2018). Human
and artificial capabilities interact and define new forms of relationship, immateriality of bodies and overcoming
of social patterns, according to the concept of glitch, that is an error in the corporeity of the binary society that is
identified thanks to digital tools (Russel, 2020).

In this contribution we discuss the possible strategies to integrate the AD methodology with the growing
availability of data. In particular, we argue that using data to establish an empathic relationship with the
heterogeneity of agents that inhabit the ecosystem, can foster more context-aware processes and innovations.

Design-driven innovation in complex environments through Advanced Design

The transformations taking place in the relationship between people and digital tools have made it possible to
initiate a series of experimentations and identification of possible future scenarios related to the evolution of
this interaction and to figure out what could be the ways to develop a multi-agent collaborative process, moving
from the concept of "Human-machine interaction” to that of "Human-machine Cooperation" (Hoc, 2000) and
heteromation (Ekbia & Nardi,2014), introducing a collaborative and knowledge-sharing aspect.

Collaboration represents a human behavior naturally present in people's genes, but it is a capacity that must be
exercised and deepened to foster an environment and context that can lead to open, cross-sectoral (Sennet, 2012)
and responsible innovations (Blok & Lemmens, 2015). The theme of cooperation acquires particular relevance
when included in the current process of digitization of our society, which is considered among the most relevant
changes taking place and is an intrinsic condition of today's society (Escobar, 2018).

In fact, technological support to human, cognitive and operative capacities (Monari & Baraldi, 2020) can be an
asset for policy making, public interest actions, and innovation of operational and project processes (Hoc, 2000),
stressing the need to identify hybrid spaces which allow the co-existence of human and non-human agents.
According to this perspective, technological systems, their development and the information it produces would
no longer be neutral and indifferent from a functionally and ethical point of view (van de Poel, 2001) but becomes
an agent who interacts and actively participates in the design process, initiating a context in which human actors
design not for technologies but with technologies (Giaccardi & Redstrém, 2020).

The experience of these digital systems is undergoing a change. In fact, the industrial design artifact is created
to perform a function in relation to an operator (Troncon, 2016), becoming a complex performance of object
properties and senses according to the Donald Norman's affordance concept (Norman, 1988, 2007, 2011, 2013)
and the relationship with the "ecological psychology” (Gibson, 1979) theme of the surrounding environment;
technological systems and the data produced by them, become active agents of the process in the mode of "co-
performance,” (Kuijer & Giaccardi, 2018; Giaccardi & Redstrom, 2020) i.e., an approach to design where such
objects collaborate together with people, introducing the possibility of conceiving the artificial activities of
things as a decentralized design practice in a hybrid mode based on intentionality and experience (Akata et al.,
2020; Kamar, 2016). This 'co-productive’ aspect introduces the field of socio-technology, a field of innovation in
which complex technological systems have a political, ethical and environmental impact wherever technological
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development involves a heterogeneous combination of human and non-human elements. (Vermaas, 2011).
Accepting this multi-agent collaborative vision, it is therefore necessary to inquire in what way design disciplines
and cultures can evolve through the presence of non-human actors participating in the process, overcoming the
limitations due to the current approach of a few methodologies, such as Human Centered Design.

As the human agent opens to new forms of co-operation, it is important to identify future scenarios and new
design spaces based on the more-than-human concept, including technologies in the discussion.

Therefore, it is relevant to understand how the conceptual design space can change to a new modality of
interaction with technologies and data, which become designing actors (Nicenboim et. Al, 2020) and address a
further level of complexity of the reality around us where the cognitive flows of humans, animals and machines
co-exist (Hayles, 2006); identifying new design-drive modes that are collaborative and declined in the multi-agent
sphere, the figure of the designers also evolves, finding themselves interacting with actors of a different nature,
and the role that is exercised in the relationship with digital tools also changes (Cattabriga 2020; Lim & Jung,
2018).

Starting with an in-depth analysis of some design driven methods and processes currently put into practice, it is
possible to explore their characteristics and understand how they can be reshaped, according to the previously
mentioned methods and tools.

Introducing non-human actors in Advanced Design methodology

In order to introduce these theoretical models into design practice, the research proposes to use an Advanced-
Design driven approach, trying to understand how and if it is possible to include non-human agents in this design
framework.

Advanced Design (AD) is to be considered as an articulated system of design practices used to design processes,
products or services for complex scenarios set in the future (Celaschi, 2015), a systemic approach that is based
on collaborative practices between multiple actors to drive transformative change within the realities in which it
operates.

In the last 15 years, it has started to emerge how the concept of anticipation and future studies (Poli, 2010,2019;
Zamenopoulos & Alexiou, 2007) can be drivers to support an "advanced design approach” capable of responding
to the complexity of the ever-changing dimension of innovation,tryingtoclarifythe"relationshipbetweentheevolut
ionofthetimefactoranddesign- led innovation" (Celi, 2010 cited in Celaschi, Celi & Formia, 2014, p.22).

Over the years, this methodology has opened up the vision of industrial design to the concepts of anticipation
(Celi, 2015; Formia, 2017; Ifiiguez Flores et al., 2019; Celaschi et al., 2019) and has led it to propose itself as an
approach that intervenes in the complexity of relationships linked to the changing context (Celaschi, 2015), and
to innovation processes conditioned by environmental and social factors and lack of resources.

In the synoptic framework developed in recent years, which includes four main integrated and interconnected
macro-fields of action in AD (Succini, 2022; 2023), the factor "Time, future and anticipation” has relevance to our
reasoning. AD inserts the time factor as a field of action (Celaschi, et al, 2018) within the design process, linking
past, present and future and seeking to "anticipate change and make it accessible through the materialization
of processes, paths, artefacts and conjectures" (Celi & Morrison, 2019, p.807). It enables the ability to imagine
possible, probable, potential futures (Celaschi et al., 2019) and applies to the context by reacting to change
through continuous innovation.

Another macro-field is represented by Innovation of Collective Sharing Processes, in which people - the
community and the territory - interacting through co-design processes and collective intelligence practices
(Celaschi, Celi & Formia, 2014) - are considered actors and active agents for the development of new forms of
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design capable of responding to current challenges. The foundation is the idea that "the collective, social and
shared construction of the vision is the key to success" (Celaschi et al., 2014, p.28) of more sustainable products,
services, systems.

A third subject on which AD focuses its work is Transformative Innovation. It is based on three principles: i)
adaptability (Mozota, 2006; Ifiiguez Flores et al., 2014), which supports change, activates collective forms of
learning, and allows design to transform critical issues into opportunities through anticipating practices; ii)
sustainable transformation, which leads designers to reflect on responsibilities in transforming the behavior of
individuals and communities; iii) cultural change, through iterative and continuous experimentation, creating
forms of design that start from the future and lead to
changes in the present (Celaschi et al., 2019).

Last but not least is Knowledge Innovation: in AD the
sharing of knowledge and the activation of collective
knowledge constitute forms of innovation (Celaschi
et al., 2019) characterized by: i) interdisciplinarity
and cross-fertilization between both academic and
non-academic competencies; ii) forms of 'Reflection-
in action' (Schon, 1983) in which design is read as
a reflective practice; iii) 'learning by doing' training S A == 2
systems and by the collective (Ifiiguez Flores et al., oy s
2014) and co-produced learning processes.

Conclusion

In this contribution, we hypothesises that a design Fhure 2: Alvanced Design and riation with deta
approach such as AD, which already has in itself
ingredients such as multi-stakeholder collaboration and cocreation, anticipation, collective intelligence and
knowledge practices, and cultural change through continuous experimentation, can be thought of as introducing
non-human agents to facilitate design problem-solving, using data as real active agents that can act on the
outcome, thanks also to the mediation of designers who are able to manage this new variable.

The re-definition of the mediation roles considering the emergence of non-human agents in the Advance Design
system can be addressed from two main directions. The first aspect concerns knowledge transfer and facilitation
between specialized research and technology providers, companies, professionals and users. The second one
is the definition of new tools and strategies to embed in the design practice in order to extract value from the
continuous data collection and systematization that designers carry on.

Regarding the first aspect, design education is characterized by a significative multidisciplinary approach, as well
as the professional practice articulates across multiple specializations. These intrinsic qualities, together with the
capability of designers to build effective narratives around their research, give the designers the opportunity to
build empathic connection between stakeholders and consumers. Also, through their mediation, designers have
the capability to demystify preconceptions towards technology, but also to address and intervein in complex
topics such as privacy and data use. Such mediation is of growing importance as new technologies, such as Al-
based systems, raise concerns across professionals, institutions, consumers and regulatory bodies. Strategies
to transfer information and vary depending on the targeted audience. Practices that are commonly used in AD
and that translate complex data into more comprehensible and usable information include data visualization,
scenario building, design fiction, and reports.
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Such practices need to be developed in synergy with data collection and systematization tools. Since 2019,
the Advanced Design Unit of the University of Bologna has been developing a digital tool to systematize the
continuous process of case studies collection. This custom system is built

on relational connections between the database elements. This structure allows to highlight the emergence of
patterns, relations and relevant insights.

As discussed so far, the framework proposed by Advanced Design addresses the complex challenges that the
production system is facing. The development of a wider sensibility in respect to data and their interpretation
appears to be relevant in design practice dealing with future and anticipatory scenarios. The ongoing
development of design strategies and tools is a significant aspect of Advanced Design methodology, in which
designers become mediators between different stakeholders, production sectors and customers (Celaschi, 2008).
The mediating role of the Advanced Designers, we argue, is extending towards the new emerging technological
and non-human agents.
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