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Abstract Keywords

This conceptual paper critically examines the Human-Cen- Nature-Centered Design
tered Design focus of Design Thinking and the Double Dia- Human-Centered Design
mond methodology, highlighting their limitations in address- Design Thinking

ing global challenges. It advocates for an urgent paradigm Double Diamond

shift toward Nature-Centered Design (NCD), a design pro-
cess that prioritizes ecological sustainability and harmonious
relationships with nature and non-humans, valuing nature'’s
wisdom over its resources and considering interconnected
social, economic, and environmental factors. NCD envisions
a future in which designers collaborate with non-human
elements, challenging pre-settled hierarchies. It endorses a
perspective, aligning the Symbiocene epoch concepts with
Indigenous wisdom to foster empathy and respect for nature.
In conclusion, other questions arise about society's readiness
for NCD and the transformative role of Design in shaping a
sustainable future. The result is a statement about the signif-
icance of (re)connecting with nature, recognizing it as a fun-
damental pursuit for fostering a harmonious coexistence and
cultivating a deeper understanding of the place of humans
within the intricate web of life.
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Introduction

This paper starts by exploring Design Thinking (DT), the Double
Diamond (DD) methodology, and the Human-Centered Design
(HCD) principles. This conceptual and theoretical research critiques
these approaches, acknowledging their limitations in addressing
contemporary global challenges to propose a paradigm shift toward
a Nature-Centered Design (NCD). We hypothesise the prioritisation
of ecological sustainability and a harmonious relationship between
humans and nature and humans and non-humans, remembering that
humans are nature. The initial research question was: Can a design
process enhance the well-being of all, valuing nature’s wisdom over
its resources and considering interconnected social, economic, and
environmental factors?

The methodology included a systematic literature review
at Scopus and the Web of Science database, and a comparative
analysis. The systematic literature review (Okoli & Schabram, 2010),
through a comprehensive review and a critical analysis of today's
theories, helped to identify, evaluate, and synthesise the existing
investigations into contemporary design methods. It was essential
to understand the history and current state of the design process, as
well as the foundation and definitions of Human-Centered Design.
The final selection comprised books, dissertations, theses, and
peer-reviewed journal articles that laid the groundwork for a fun-
damental base with the main authors cited in this paper. The com-
parative analysis, through a theoretical and conceptual evaluation
(Siau & Rossi, 2011), highlighted the similarities and the main differ-
ences between the design processes studied. It helped establish a
Nature-Centered Design statement.

Conceptual Framework
Human-Centered Design: From Design Thinking
to the Double Diamond Framework

There is no single definition for Design Thinking (DT). It is often
referred to as an idea, a strategy, a method, and a way of seeing the
world. It has grown beyond the confines of any individual, organisa-
tion, or website. Furthermore, as it matures, its history deepens, and
its impact evolves.

IDEO defines Design Thinking as a way to solve problems
through creativity. Understanding individuals' experiences, behav-
iours, perceptions, and needs is the key to their insights. According
to Tim Brown (IDEQ, n.d), one of the IDEO founders, “Design think-
ing is a human-centred approach to innovation that draws from the
designer’s toolkit to integrate the needs of people, the possibilities of
technology, and the requirements for business success”.

In 1986, Don Norman and co-author Stephen Draper
published User Centered System Design: New Perspectives on
Human-computer Interaction, proposing a “user-centered system
design”. This approach gained prominence as digital technology
extended beyond office spaces and integrated into daily lives (Bad-
ker, 2006). From this ‘philosophy’ emerged Participatory Design,
Activity-Centered Design, Contextual Design and Human-Centered
Design (HCD).

diid No. 83 — 2024
109 Toward a Nature-Centered Design Doi: 10.30682/diid8324g



HCD gained prominence in the 1980s as a design practice that
placed people’s needs at the centre of the design process. It human-
ised the design process by understanding who you are designing for
and prioritising their context.

As IDEQO’s Tim Brown explains, design thinking is a
human-centred approach to innovation. It uses creative activities to
foster collaboration and solve problems in human-centred ways. DT
claims everyone should adopt a “beginner’'s mind” to remain open
and curious, assume nothing, and see ambiguity as an opportunity.
Its core activities are inspiration, ideation, and implementation® and
the IDEO Method Cards have been helping the design process as
they “keep people at the centre and [...] have been adapted from
various established human and social research methods”. They are
“meant to encourage (the users) to try new approaches for making
Design useful, usable and delightful to people” (IDEO CARDS, n.d).

The cards are divided into four categories representing ways
to empathise with people: learn, look, ask, and try. Learn is to analyse
the information collected to identify patterns and insights; Look is to
observe people to discover what they do rather than what they say
they do; Ask enlists people’s participation to elicit information rele-
vant to the project; and Try is to create simulations to help empathise
with people and to evaluate proposed Designs (IDEO CARDS, n.d.).

They also suggest that the interactions with participants
should always be guided by courtesy, self-identification, explanation
of intent, participant compensation, permission to use the data, pho-
tos or videos, and the maintenance of a nonjudgmental, relaxed, and
enjoyable atmosphere.

The Double Diamond (DD), created by the Design Council
and launched in 2004, is also a clear, comprehensive, and visual
description of a design process that embodies divergent and conver-
gent human thinking?.

Divergence requires expanding ideas and investigating dif-
ferent choices, utilising the visual and emotional qualities, resulting
in a non-linear production. In contrast, convergence involves making
decisions using logical, analytical, linguistic, and sequential think-
ing, which is characteristic of the left side of the brain. These con-
cepts are integral to the four phases of the DD — Discover, Define,
Develop, and Deliver — as well as the four guiding Design principles:
prioritise a people-centred approach (understand people’s needs,
strengths, and aspirations), communicate visually and inclusively
(help people gain a shared understanding of the problem and ideas),
collaborate and co-create (work together and get inspired by what
others are doing), and iterate (spot errors early, avoid risk, and build
confidence in the ideas).

In the first diamond, the initial phase focuses on under-
standing the problem rather than making assumptions. It involves
speaking to and spending time with people affected by the issues.
Insights gathered during the discovery phase can help to define
the challenge differently and more precisely. The second diamond
introduces the third phase, which encourages designers to develop
by answering the clearly defined problem, seeking inspiration from
elsewhere, and co-designing with diverse people. Moreover, the last
phase involves testing different solutions at a small scale, rejecting
those that will not work, improving the ones that will, and communi-
cating the deliverable.
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Both DT and DD are Human-Centered Design (HCD) approaches.
They start by building a deep empathy with users, stakeholders,
and/or communities, generating ideas, building and sharing pro-
totypes, and eventually releasing an innovative new solution to the
world. The idea is to learn directly from people by immersing them in
their lives and coming to a deep understanding of their needs Fig. 1.
Fig. 1
The Human-Centered
Design strategies adapted
from https://uxdesign.
cc/is-human-cen-

tred-design-broken-ca-
c130eecc48
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In light of the ecological challenges such as the carbon footprint,
climate change, and food crises in the 21st century, human-centered
design falls short in addressing the pressing design issues of our

era. Thus, Life-Centered Design (LCD) has been introduced. It aims

to supercede the constraints of human-centered design by incorpo-
rating environmental and social considerations for all life forms on
Earth into their design processes. It can be defined as an emerging
design approach that goes one step further than the human-centered
approach, taking into account equally the sustainable, environmental,
and social dimensions of their work. Expanding stakeholder groups
from mere users to users, non-users, local and global communities,
ecosystems, and planetary boundaries draws a line between design at
the micro level, such as user experience design and product engineer-
ing, and the broadest global goals (Chalmers, 2023).

Similarly, Cross-Species Design goes beyond anthropo-
centricity by recognizing the diversity of non-human species and,
most importantly, including and learning from them. Designers must
respect the diversity that allows different species to participate con-
stantly. They must understand the ones that, to different degrees,
influence human well-being (Kaiser, 2021).

These themes may be summarised with the Beyond
Human-Centered Design perspective, a concept that redesigns the
practice and policies to include the voices of Black, Indigenous and
people of colour.

As we delve into the rich history of Design Methods (Jones,
1992; Cross, 1984 and 2008; Martin & Hanington, 2012), we uncover
a narrative of designers striving to articulate the sequence of activities
and tools that underpin a Design process, from its inception (problem,
need, or opportunity) to its culmination (solution or outcome). This
understanding of the past is crucial, as it illuminates the diverse and
evolving characteristics of design methods, which have adapted over
time to better tackle the complex, contradictory, and wicked problems
(Buchanan, 1992) that designers confront in the present.
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Nature-Centered Design:
Embracing the Intrinsic Value of Nature

Professor Ron Wakkary, influenced by Latour’s actor-network, argues
that design theory describes a design practice in which humans
are neither the centre nor the exception, but are ecologically inter-
dependent and share agents with non-humans (Wakkary, 2021).
The goal is cohabitation, which could mean symbiosis, some form
of mutualism, companionship, or just living with other being. In this
theoretical system, animals, plants, geological resources, and other
non-human beings can act as design agents because they can cre-
ate, influence, and disrupt the network of designed relationships.

In his recent work, Designing Designing, Chris Jones poses
a thought-provoking question: “Where did we go wrong?” (2021, p.
158). This question, while perhaps not directly addressing today’s
pressing issues of sustainability and technological change, has
influenced our research and sparked a broader discussion: can we
envision a design process that operates outside the confines of the
Anthropocene (Crutzen & Stoermer, 2000) and moves toward:
. Adopting circularity (McDonough & Braungart, 2002)

as systematic and strategic thinking during the design

development phase to minimise waste and maximise

resource efficiency?

. Minimising poverty, inequality, healthcare and education
access, desertification, pollution, and species extinction
(UN, 2015)?

. Reducing the environmental impact and moving on
to a Symbiocene epoch (Albrecht & Van Horn, 2016)?

. Flourishing the Donut Economy (Raworth, 2017), which

creates a prosperous balance based on distributive and
regenerative design?

. Addressing environmental, social, economic, and cultural
issues and bringing a positive and pluriversal change
(Escobar, 2018)?

. Continuing with a collaborative process (Zamenopoulos
& Alexiou, 2018)?

But beyond all this, is it conceivable to envision a process that:

. Recognizes the value of nature’s wisdom and expertise
instead of only its resources (Benyus, 2002)?

. Considers the interconnectedness of social, economic, and
environmental factors and SDG goals (UN, 2030)?

. Repurposes existing resources and treats natural elements

as subjects, not objects, giving them legal proceedings or
the right to life, freedom of expression, and privacy?

. Strongly emphasises understanding nature’s needs, aspira-
tions, and perspectives to approach human problems and
develop relevant, inclusive, and meaningful solutions to all?

. Focuses on improving the well-being and quality of life for
all living and non-living beings (individuals, communities,
humans, and non-humans), particularly those that are mar-
ginalised or underserved?

. Enable us to codesign with the water, a frog, a bird, a flower,
a forest, mycelium, or a stone?
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The Indigenous people have always defended the right to rivers,
forests, animals, and all the enchanted beings that inhabit Earth.
They have also taught us about “The Seventh Generation Principle”
based on ancient philosophy: today’s decisions should resultin a
sustainable world seven generations into the future, similar to the
“Our Common Future” Brundtland Report (1987).

For us, indigenous people, original people, and other tra-
ditional communities, rivers are subjects of rights in their
physical and spiritual dimensions. For many indigenous
communities, rivers are considered true gods; they provide
various aspects of social life and directly impact political
and economic life, even the legal regimes within indigenous
communities (Terena, 2021, p. 373).

It all converges towards the idea that we should not treat Nature as
a resource nor only as a living being but as something connected
and integrated with humankind. It relates to Kohn's book How
Forests Think: Toward an Anthropology Beyond the Human? (2013)
in which he guides us to imagine accessing a level of thought or a
knowledge exchange in the ecological system of a forest. Another
example is Merlin Sheldrake’s book Entangled Life: How Fungi Make
Our Worlds?(2020) which helps us imagine what it is like to be a
fungus. Nevertheless, how can we listen to the complex ecosystem?
How can we understand their voices and choose a new design
process together?

Researchers such as Dicks (2019) challenge the conven-
tional perception of nature as solely a resource for human use,
advocating for a reevaluation of human activities and innovations
based on the effectiveness, appropriateness, and sustainability of
natural systems. This change toward considering nature as a model
for ethical behaviour and design necessitates a broader perspective
on human-nature connections. Furthermore, the naturalistic fallacy,
criticised by philosophers such as G. E. Moore (1903), demonstrates
the complexity of drawing moral rules from nature’s features. While
some scholars argue against assigning intrinsic values to nature,
viewing it solely through a human lens (Mill, 1874; Huxley, 1893), the
different perspectives on nature — whether as a resource, model,
flawed system, or cultural component — have a significant impact on
nature-inspired design possibilities (MacKinnon et al., 2020).

Our modern society is characterised by the degradation of
human-environment interactions (Ison, 2018); since people affect
and drive these processes, understanding the intricate relationships
between humans and Nature is critical (Mauser, 2006). Traditional
environmentalism is separated into two approaches: anthropo-
centric, which emphasises human interests, and biocentric, which
accords inherent worth to nature, demonstrating what Descartes
termed dualism. This dualistic viewpoint isolates people from nature,
presenting them as detached observers rather than essential compo-
nents of the interrelated natural world (Ison, 2008; Mathews, 2011).
This approach promotes binary thinking and conflicts between
opposing opinions, resulting in the root cause of unsustainability
(Wahl, 2006).
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In her “Entomology” project, Dutch designer Mathilde Boelhouwer
designed a series of artificial flowers to convert rainwater into a
sugary solution as an emergency food source for urban insects and
important pollinators. It is one example that envisions a future where
cities are designed and planned with species other than humans

in mind. A design that embraces the entire ecosystem is critical to
a healthy future for the planet and will also affect human well-being
(Atelier, 2019). Boelhouwer’s vision goes beyond what she can do
for humanity, focusing instead on the environment in which other
species live and the ecological balance it can bring to the human
surroundings.

There is a need to adopt a bio-inclusive paradigm combin-
ing human endeavours with ecological principles by mimicking and
including biological processes in design (Mathews, 2011). Therefore,
there is an increasing need to investigate nature-centric alternatives
to overcome the anthropocentric tendencies in traditional design.
Recent design theories advocate for an integrative approach by
incorporating natural mechanisms into the design process, resulting
in more sustainable solutions. Biophilia, for example, emphasises
humanity’s fundamental connection to Nature, resulting in a design
that combines natural aspects into the built environment. Further-
more, bio-inspired designs such as Biomimicry draw inspiration
from Nature’s forms, functions, and processes (Fiorentino, 2016),
indicating its importance as a source of inspiration and innovation
(Fiorentino & Montana-Hoyos, 2014).

Therefore, it is possible to affirm that unsustainability
is caused by an inadequate conceptual framework that isolates
human culture from the natural world. This perspective must
change to acknowledge the connectivity and interdependence
of ecological systems.

Therefore, influenced by these last authors, our proposal
involves a shift from Human-Centered Design (HCD) towards
embracing Nature-Centered Design (NCD) Fig. 2. It is not illogical-
ity (not a simple opposition) but the expansion of what is logically
required from design concerning non-human beings in the Design
process.

Fig. 2
From Human-Centered
Design towards embrac-
ing Nature-Centered
Design (image by the
Authors, 2024).

bayene
haman-cemtered

=)
7N\

In this scenario, “the designer is displaced from the centre”, as Cross
has stated (2008). The professional will no longer be controlling the
process but will co-work with nature to establish a symbiotic system
that creates, innovates, and produces its autopoiesis. Autopoiesis,

or ‘self-creation’, is a network pattern in which each component
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participates in the other network components’ production or trans-
formation, as Capra (1996, p. 122) explains. It must deal with relation-
ships that are established in networks, (in which) we consider that
the actors involved, human and non-human, are heterogeneous in
language and, above all, (that) we recognize the importance of multi-
plicity, which, contrary to the unifying idea, leads to creative disorder
(Kanarek, 2016, p. 58).

Consequently, it is fundamental to understand rhizomatic
thinking. The rhizome root is formed by a nested network of relation-
ships highlighting inherent qualities within the individual compo-
nents. “They are networks within networks, in a nesting without hier-
archies” (Cross, 2008, p. 60). It is a systematic and strategic design
marked by actions fraught with uncertainty and randomness. Facing
it requires an awareness of the unexpected, of chance and drift, and
above all, of the complexity of today's challenges (Morin, 1998).

Navigating the Symbiocene by Embracing NCD
for Holistic Solutions

The designers that will employ NCD must be prepared and have
the abilities and tools to act critically and with self-consciousness.
They must be open, humble, and respectful to re-learn, develop,
and grow with Nature. That is why NCD should not be a method; it
should be assumed as an approach, a way of thinking Fig. 3. Even
better, it should be a reciprocal effort between design and nature to
find solutions that satisfy all stakeholders, a symbiotic relation with
both components improving and complementing each other. It will
depend on the relationship between the actors involved, their trust,
and each party’s attention and time.
Fig. 3
The intersections where
Nature-Centered Design

lives (image by the
authors, 2024).
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Designers should continue to deeply understand emerging problems
and everything involved, investigating, analysing, offering insights,
and developing a wide range of solutions. The difference is that

in using NCD, they should include all the interested stakeholders
(humans and non-humans, living and non-living elements Fig. 4) to
encourage co-design processes and thinking systems to gather
diverse knowledge and perspectives, leading to more holistic and
sustainable results.
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Fig. 4
The Nature-Centered
Design interlinked actor
system (image by the
Authors, 2024).

Other no-life
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It should also form strategic partnerships with organisations and
institutions that understand Nature as more important than humans
Fig. 5. It should engage with academia, government agencies, NGOs,
and private sector entities to leverage expertise, resources, and
networks and also commit with policymakers and civil society organ-
isations that have the power to make policy changes that enable,
defend, and promote a Nature-based mindset.

Ruano (2015) highlights the role of education in developing
values, attitudes, and skills that contribute to a peaceful, inclusive,
and sustainable world. Integrating Nature into educational programs
might help students improve their design skills and creativity. Stu-
dents may turn biological discoveries into unique design solutions by
interacting with Nature. Prioritising nature-inspired design methods
across disciplines is critical to fostering sustainability in education
and practice (Yeler, 2015).

Fig.5
NATURE Nature and human

correlation (image
by the Authors, 2024).

Furthermore, it is vital to consistently evaluate and measure the
outcomes and impacts of these initiatives, collect feedback, and
adjust the practice accordingly based on the insights from past
experiences. Moreover, it needs to be open to errors, viewing them
as valuable opportunities for growth and improvement. Finally, it is
important to document and share all the knowledge gained from
adopting a ‘Nature-Centered Design’ approach.
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Final Questions and Thoughts

Somewhere over the rainbow, skies are blue,
And the dreams that you dare to dream really do come true
Harold Arlen & E. Y. Harburg

Is humankind prepared to put themselves under Nature? Or even
reconnect with nature to learn from it?

Will society at large participate and support such an
endeavour?

Will design survive as an activity through which we trans-
form our lives on Earth today and in the future? Will it be able to be
redesigned by Nature and other non-human stakeholders?

How will the designer acquire the interpersonal skills
needed for this new role? Moreover, how should design schools
prepare their students to acquire these abilities?

Will this be just another design approach, or will it be,
as Nigel Cross idealised, a way “of planning life-not-yet-lived”
(Cross, 2008, p. 60)?

This investigation is just at the beginning; so many ques-
tions have yet to be answered. The study, so far, suggests designing
with a new stakeholder, inviting Nature to be part of the process,
and looking forward to different levels of achievement, with the
responsibility of leaving the living world in a better state than we
found it.

The literature reviewed the movement toward a paradigm
shift in discovering the essence of a generous and regenerative
conception. The following steps should go in the direction of
searching for examples of practices that align with NCD to ensure a
structured and organised approach.

Nature-Centered Design is just an embryonic idea that
should be designed to recognize that we are all interconnected. A
seed that is not looking for a single solution but is willing to explore
possibilities that respect and design with every living and non-liv-
ing being. Let it be a statement about the profound significance
of designing the (re)connection with nature, recognizing it as a
fundamental pursuit in fostering a harmonious coexistence and
cultivating a deeper understanding of the place of humans within
the intricate web of life.
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