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Abstract: Our planet is currently facing an unprecedented state of emergency concerning
environmental depletion that has brought forth consequences such as biodiversity loss,
climate change, and the rise of sea levels. These urgent, global challenges require new
paradigms of being, relating to each other, and doing that operate from a foundational level
(mental models), through a relational level (social connections, interdisciplinarity), and
into a practice level (technical solutions).

Design for Conservation' (D4C) is a methodological toolkit that environmental conser-
vation groups can use to maximize innovation outcomes and ensure effective, sustainable,
transformative change. In this paper, we present the rationale behind the mindsets that
intend to set foundational attitudes when following a D4C approach. We also discuss the
role of empathy, which is a fundamental aspect of the Design Thinking approach and it is
also central to the D4C methodology as the main ability for the reconnection stage.
Mental models help us simplify complexity, understand why we consider some things
more relevant than others, and influence our decisions. In general, contemporary design-
er mindsets promote openness and a positive attitude through empathy, collaboration,
creativity, error-friendliness, iteration, ambiguity, amongst others. While these mindsets
have proven to be very useful in a market-led context, they are insufficient when designing
for sustainability and environmental conservation purposes. Design for Conservation re-
quires a radical systemic shift that challenges the current notions of value, success, health
and wellbeing, that cannot be achieved following market-led mental models.

Therefore, we established the following hypothesis: “through the use of bio-inspiration, we
can identify general principles that govern people and natural systems alike and use them as a
basis for defining mental models.” The result of this analysis led to the definition of 7 inter-
connected mental models that consider humans as part of a complex ecosystem: Honest,
Positive, Humble, Balanced, Relative, Systemic, and Cyclic.

Keywords: Mindsets - Mental Models - Design for Conservation - D4C - Design for Sus-
tainability - Biomimicry - Transformative change - Systems thinking - Regenerative Design.
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Introduction
Mental Models and their importance for transformative innovation

“We cannot solve problems with the same thinking we used when we created them,” This
famous quote allegedly coined by Albert Einstein? summarizes the importance of work-
ing at the mindsets or mental models® level when designing to regenerate our natural
environment. Gaining a better understanding of how mental models internally represent
complex, dynamic systems and how these representations change over time will allow us
to develop mechanisms to enhance effective management and use of natural resources
(Jones et al., 2011).
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The concept of mental models was originally coined by psychologist Craik (1943) to ex-
plain a set of mental attitudes or dispositions that predetermine how we understand the
world. Not only do they shape what we think and how we know, but they shape the con-
nections and opportunities that we see.

In line with this, Kania et al. (2018) state that conditions holding human systems in place
are structured within three levels of change, from structural to transformational, the im-
portance of working at the mindsets level is fundamental for ensuring lasting change.

STRUCTURAL CHANGE (EXPLICIT)

DESIGN

A4CONSERVATION STRUCTURAL CHANGE (SEMI-EXPLICIT) RELATIONSHIPS AND CONNECTIONS

TRANSFORMATIVE CHANGE MENTAL MODELS

Figure 1. New paradigms of being, relating to each other and doing that operate from foundational levels
(mindsets or mental models), through a relational level (interdisciplinarity), and into a practices level
(actions). Source: Gabriela Baron, 2020.

The iceberg model has been widely used to discuss the root and visible dimensions of a
problem. Figure 1 shows that what is visible above the waterline, the tangible 20% of a
proposed solution, can only be sustainable in time if what lies below the surface, the 80%
of the system, supports the surface actions.

Usually, different methods and initiatives provide siloed solutions at one of these lev-
els. Traditional western approaches to environmental conservation operate at the surface
level, offering technical solutions independent from the relational and attitudinal levels.
However, this notion is currently being challenged, with an emergence of more solutions
that incorporate the relational levels and some that extend all the way to the mindset
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levels. The D4C methodology aims to operate vertically across all three levels and incor-
porates tools to facilitate this integral, transformative change-making.

Background

Designerly ways of thinking

The adoption of specific mindsets has been a critical component for most Human-Cen-
tred Design disciplines (Schweitzer et al., 2016), understanding that it is unlikely to “sep-
arate the thinking from the doing, or the practice from the practitioner” (Kimbell, 2011).
When placing people at the center of a design process, design practitioners are expected to
put into place a series of attitudes that will deeply determine the outcome of their work.
By the very nature of their professional practice, designers have mastered a set of skills
applicable to a broader range of problems (Brown and Katz, 2011). This is why, in the last
decade, designers’ models and methods for creative problem-solving have been captured
and systematized for their implementation by other professionals, not necessarily design-
ers. The use of design methods and models in fields that are not traditionally within the
design realm is widely known as Design Thinking.

Design Thinking (DT) can be defined as a process for creative problem solving tradition-
ally used by Designers that “can help us systematically extract, teach, learn and apply these
human-centered techniques to solve problems in a creative and innovative way” (Friis
Dam & Siang 2020).

The DT process (and its variations) have become a practical methodology for agile, col-
laborative innovation in academic, professional, and amateur environments. Large corpo-
rations such as Apple, Google, and Samsung have rapidly adopted Design models as drivers
to innovation, and Design Thinking is being taught at leading universities worldwide,
including d.school, Stanford, Harvard, and MIT.

Design-led innovation is characterized mainly by models structured by divergent and
convergent cycles, including;

- the Double Diamond Methodology (Design Council, 2018),

- Design Thinking model by Ideo (IDEO, 2009)

- the Loop, a continuous cycle of observing, reflecting, and making (IBM, 2018).

- the 5 stage-model, it systematizes and identifies the 5 stages/modes expected to carry

out in a design project in any innovative problem-solving project (Interaction Design Org.
2020).

All these models are non-linear, exploratory, and iterative in nature (Lockwood and Wal-
ton, 2008). In general, these models are better approached with adequate mindsets that,
whether explicitly or anecdotally stated, provide guidance on ‘ideal’ cognitive, attitudinal,
and behavioural components to foster creative problem-solving.
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Schweitzer et al. (2016) performed an exhaustive literature review and expert consultation
to define the main Design Thinking mindsets and identified 11 themes which have been
summarised in Table 1.

Design Thinking
mindsets (themes)

Brief explanation

Empathy: Being
empathetic towards
people's needs and
context

DT practitioners have “the ability to see and experience through
another person's eyes, to recognize why people do what they
do”. This experience of the DT process is identified as being
one of the defining attributes embodied and enacted by persons
practicing Design Thinking (Berger 2009, Brown 2008, Liedtka
and Ogilvie 2011, Martin 2010).

Collaboratively geared
and embracing diversity

DT requires interdisciplinary teams in order to deal with the
multiple facets and interdependencies of innovation projects.
Being collaboratively geared, beyond the usual disciplines,
facilitates a persons’ ability to easily integrate with such teams
and to embrace each individual’s personality and expertise.
(Jevnaker 2000, Clark and Smith 2010, Burdick and Willis
2011, Hassi and Laakso 2011).

Accepting of
uncertainty and open to
risk

DT practitioners are expected to accept and embrace
uncertainty over-extended periods (Liedtka and Ogilvie 2011,
Hassiand Laakso 2011, Boland and Collopy 2004, Adams ef al.
2011, Kelley and Kelley 2013). They need to make decisions
based on the future potential of a solution over what is already
known to work, “creating something that isn’t” (Liedtka and
Ogilvie, 2011:7).

Inguisitive and open to
new perspectives and
learning

Inquisitiveness and an appetite for learning are necessary to
understand customer and market context more thoroughly
(Adams et al. 2011, Kelley and Kelley 2013). Discovering new
perspectives by engaging in one’s own “intuition, instinct, tacit
knowledge™ is the key part of gathering insights from others in
DT projects (Brown, 2009).

Mindful of process and
thinking modes

DT practitioners must have awareness of what stage of the
design process the team is engaged in, what behaviours and
goals it may have at any given moment, when a team needs to
be highly generative versus when it needs to converge on a
single solution path-ability to ‘know what you know” (Flavell,
1976).

Experiential intelligence

Designers try out ideas by making mock-ups, drawing-up what
thoughts or ideas may look like, building models and creating
something tangible to experiment and test towards a ‘better’
answer (Michlewski, 2008).

Table 1. Main themes in Design Thinking mindsets. Data from Schweitzer et al. (2016).
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While most of these mindsets relate to the operational attitude towards a design project,
empathy stands as the fundamental skill that would enable designers to let go of their
ego, step outside their preconceptions, understand and correctly interpret other people’s
needs and desires (Scharme, 2014). Empathy has been recognized as “the foundation of a
human-centered design process” (Both and Baggereor, 2010).

But what is the role of empathy when designing for sustainability and conservation purposes?

Reconnecting through Empathy

A perceived lack of empathy towards both humans and non-human beings is an emerg-
ing theme in studies of how human beings relate at an emotional level to the natural
environment (Rifkin, 2009). This emotional aspect of empathy has taken importance in
different study fields, including environmental psychology, sociology, and philosophy, and
it suggests that it is more than a mental model that one can practice and adopt over time.
Despite different perspectives, most claim that building empathy within society (towards
other people) and with the non-human world, stimulates pro-environmental action
(Rifkin 2009, Krznaric 2014).

Empathy as a mindset in Design Thinking has been usually associated to human-human
interactions through statements like “empathetic towards people’s needs and context”
(Schweitzer et al. 2016), and “being open, avoiding being judgmental and being com-
fortable with people with different backgrounds and opinions” (Carlgren et al. 2016).
However, contemporary researchers have started associating empathy to a wider range of
multispecies interactions, and often differentiate between two types of empathy: affective
and cognitive empathy (Greater Good Science Center, 2020).

Affective empathy refers to the sensations and feelings people get in response to others’
emotions; this can include mirroring what that person is feeling, or just feeling stressed
when we detect another’s fear or anxiety. Affective empathy, as a “sensation” or “feeling”
can occur between different species, humans and non-humans (Greater Good Science
Center, 2020). Empathy can lead individuals to take the perspective of, and have feelings
for, the natural world (Naess, 1990) similar to seeing and experiencing through another
person’s eyes (Schweitzer et al. 2016). These perceptions have been demonstrated in a
range of different studies. In education research, for instance, “using empathy as an im-
aginative act” has supported a deep understanding of environmental knowledge and en-
hanced sustainability awareness (Jensen, 2016). Similarly, in public policy, New Zealand
and several other governments around the world have recognized the “personhood of ele-
ments of the environment” (Morris and Ruru, 2010) and have given legal status to natural
elements such as animals, rivers and mountains.

The second type of empathy is called cognitive empathy, or “perspective-taking,” and it
is defined as an “ability” more than a “feeling”. Cognitive empathy refers to our ability to
identify and understand other people’s emotions (Greater Good Science Center, 2020), it
is a skill that can be rationalized, practiced, and mastered over time.

In both cases, empathy plays a crucial role in what we could consider as two opposite ends
of the disciplinary spectrum: Anthropocentrism and Deep Ecology. For the anthropocentric
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worldview, where humankind is regarded as the central or most important element of ex-
istence, empathy towards future generations is a fundamental aspect of Sustainable Devel-
opment (Pahl and Bauer, 2013). In contrast, for the Deep Ecology philosophy (Naess, 1990),
which regards human life as one of many equal components of a global ecosystem, empa-
thy towards the natural world is inherent. Both approaches agree that empathy can lead to
greater engagement with environmental problems and pro-environmental behaviour.
More research is needed to identify the processes by which empathy leads to action, spe-
cifically in a design project context. How, in other words, people shift from ‘feeling’ to
‘doing’. In recent years, several scholars have been investigating the link between empathy
and moral actions, concluding that empathy orients us toward moral action, but it doesn’t
seem to help much when that action comes at a personal cost (David Brooks, 2011). Jesse
Prinz, a philosopher at City University of New York, summarized his research findings
this way: “these studies suggest that empathy is not a major player when it comes to moral
motivation. Its contribution is negligible in children, modest in adults, and non-existent
when costs are significant” (Prinz, 2011).

Paul Bloom (2016), in his recent book, ‘Against empathy’ illustrated two main reasons
for the limits of Empathy to result in compassionate actions. Firstly, he highlighted that
empathy could be biased: we tend to be more empathetic towards people who look like
us and from the same ethnicity or race, think like us, with similar values and beliefs. Sec-
ondly, empathy towards the environment also can be biased, we care more about our own
surroundings, community and country compared to places that are far away from where
we live and know. For example, it seems easier for us to empathize with particular species,
such as dolphins, compared to various critically endangered shark species (Mann and
Plummer, 1995). This aspect is well known by designers, where the selection of “flagship
species” to visually represent an environmental cause is not aleatory.

Another shortcoming of empathy that Bloom (2016), raises is the misusing of the built-up
emotions towards the so-called victims. Feeling the pain of the victim, whether human or
part of the natural realm, can create a sense of hatred against the sources which caused
the pain. This could result in uncompassionate actions that are neither helpful nor useful.
Therefore, he concluded that emotion should not be the moral guide, specifically in deci-
sion making in the social context. He proposes to be ‘rationally compassionate’, meaning to
do all analysis required rationally first and then build up compassionate care towards the
situation and all the parties involved. Similarly, controversy arises when conservationists
choose to protect a particular species (of native birds, in the New Zealand context) over
an invasive pest (such as a house cat) by understanding the systemic dynamics of an en-
vironment and making rationally compassionate decisions (Mann and Plummer, 1995).
This analysis of the role of empathy has led us to include it as an integral part of the D4C
methodology. We understand empathy as much more than a mindset, but as a rationally
and emotionally compassionate state of connection with the self, with other humans, and
with the natural realm as an indivisible whole. There is an urgent need to include both
emotional and cognitive (Sevillano et al. 2007) aspects of empathy in designing for the
natural environment. This mind-heart synergy is presented as the central phase of the
D4C methodology, and we have named it “re-connect”. The reconnection stage is the core
of the D4C methodology and should inform all other steps (See figure 2).
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Figure 2 shows an overview of the D4C methodology. Empathy is central to the (re)con-
nect stage, both as an emotional and cognitive connection to ourselves, our community
and our land. The reconnect stage informs all other stages of the process.

Designing for the Natural Environment

The complex, socio-environmental problems that humanity is currently facing have been
catalogued as ‘wicked problems’ (Rittel and Webber, 1973). This term denotes problems
for which it is impossible to define optimal solutions because of both uncertainties about
future environmental conditions and intractable differences in social values (Shindler &
Cramer, 1999). In 1992, Buchanan published a journal article titled “Wicked problems in
Design Thinking” where he argues that designers, by the bridging nature of their practice,
have been finding partial solutions to wicked problems all along. Design problems have
always been “indeterminate” and “wicked” because design has no special subject matter
of its own apart from what a designer conceives it to be: the subject of design is universal
in scope.

Because Design Thinking may be applied to any area of human experience, it can play a
crucial role in approaching wicked problems. Design is key to “sustaining, developing,
and integrating human beings into broader ecological and cultural environments, shaping
these environments when desirable and possible or adapting to them when necessary”
(Buchanan, 1992).
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But what makes a problem wicked? We propose six descriptive categories to define a wicked
problem based on previous analyses made by Rittel and Webber (1973), Buchanan (1992),
(Irwin 2011), and Duckett et al. (2016), presented in Figure 3.

What makes a problem WIC

* PROCESS oriented
Problems are never
completely solved

SYSTEMIC

Wicked problems are connected
to each other, they are
multi-causal and multi-scalar

DYNAMIC
Every problem is unique
and constantly changing.

They have multiple

stakeholders with conflicting
agendas. There is no clear,
shared, problem definition

PERMEABLE

No clear boundaries or divisions.
Every solution ramifies throughout
the system.

BETTER<>WORSE
Solutions are not right/wrong
It can take a long time to
evaluate results/impact

Figure 3. The six characteristics that describe the complex nature of “wicked” problems based on Rittel and
Webber (1973), Buchanan, (1992), Irwin (2011), and Duckett et al. (2016). Source: Gabriela Baron, 2020.

Figure 3 shows that wicked problems are systemic, when we acknowledge the intercon-
nectedness of our living systems, there is no single cause to a problem and there are many
levels in which this problem affects the whole system. They are also permeable, because
they are systemic, any changes to one part of the system will affect the rest of it. They are
dynamic, since problems in living systems are constantly fluctuating, and this is why the
approaches to dealing with these problems should be process-oriented. Wicked problems
are never solved, they do not have a start or a finish point. Finally, wicked problems are
relative, their definition depends on the point of view of the observer, and this is also why
there are no definite solutions for them.

When dealing with natural systems and problems that arise at the multiple intersections
between human-made systems and natural systems, we are dealing with complexities that
require mindsets that go beyond the ones defined in DT.
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Traditional designerly mindsets have proven to be effective for achieving innovation in
business strategy, customer engagement and marketing, and for the development of new
products and services in pursuit of this (Schweitzer et. al, 2006). However, when we exam-
ine the designers’ own value system and the role it plays in the design process, solutions
will be best conceived within a more nature-oriented view (Irwin 2011). Similarly, Jones et
al. (2011) have come to the conclusion that “gaining a better understanding of how men-
tal models internally represent complex, dynamic systems and how these representations
change over time will allow us to develop mechanisms to enhance effective management
and use of natural resources”.

Several authors have argued that we require more compelling future-oriented visions to
inform and inspire conservation projects in the present (Tonkinwise 2014); that the de-
sign solutions in the present need to be informed by longer-term visions of sustainable
futures (Dunne and Raby 2013; Manzini and Jegou 2003); and that “Some designers seek
new mental modes that facilitate radical and positive environmental change. These new
mental modes enable the designers to challenge existing paradigms and envision new ones
towards a more sustainable future” (Irwin, 2015).

Following this pressing need for the establishment of new mental models that are co-
herent and aligned with our natural systems, we have decided to define mindsets as an
integral part of the Design for Conservation methodology.

Defining Design for Conservation Mindsets

When designing for the natural environment, humanity is facing problems that are sys-
temic, dynamic, permeable, process-oriented, and where it is difficult to measure impact.
In order to find (partial) solutions to these wicked problems, we need to see possibilities
through a new set of mental models that are coherent with the natural realm that we
ourselves are part of.

However, traditional DT mindsets are by no means inadequate in D4C. What the D4C
methodology proposes is that without letting go of traditional DT mindsets, we can define
new mental models that are more in line with our nature as humans and that enable a
genuine connection to other people and the natural environment as a whole. These need
to be a more accurate representation of beliefs, values, assumptions and expectations of
the people that are involved in D4C projects.

Using bio-inspiration, we have defined seven mental models that are coherent with the
principles that govern both natural systems and humans as an integral part of these sys-
tems: Honest, Positive, Balanced, Humble, Cyclic, Systemic and Relative (See Figure 4).
Below we explain each mindset and also provide actionable recommendations on how to
adopt this mindset.
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CYCLIC BALANCED Mindsets. Source:
Gabriela Baron, 2020.
1. Honest

In nature, form follows function. This allows organisms to accomplish their goals with the
minimum resources (The Biomimicry Institute, 2018).

The honesty that we find in nature should also guide how we practice “self-honesty”.
Self-honesty encourages vulnerability, openness and awareness, which have been identi-
fied as the main principles for building trust between teams (Moldjord et al., 2015).
When people are honest with themselves, they accept their weaknesses and flaws. When
self-honest people relate to one another, they appear coherent and fearless, confident by
acknowledging their capabilities (Mauri, 2011). The bonds based on self-honesty will be
genuine, respectful and strong. People that are self-honest are committed to their core
beliefs and are able to align themselves with these.

D4C Mindsets Honest

Any working team (and the natural realm) - Be yourself

will benefit more from your uniqueness, your - Create genuine, strong bonds.

passions and your spontaneity. - Always align with your core values.
2. Positive

Even the most challenging wicked problems have an approachable angle under a positive
mindset. A positive mindset is an attitude of people who expect good and desired results.
In general, Designers adopt a relentless sense of ‘urgent optimism’ (Kelley & Kelley 2013),
especially in the face of complex challenges (Beverland and Farrelly, 2007). Positivity with-
in a project is key, since it can help teams convert ideas into reality.

Having a positive mindset can also help teams learn from mistakes and evolve in their
projects. Designers will be able to present the proposed outcome, with (almost) always
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guaranteed stage of change, to those not yet convinced of its merit with a high degree of
confidence and resolve (Martin, 2010). Whether a team accomplishes their goal or not, the
journey will definitely add knowledge and experience for everyone involved.

D4C Mindsets Positive

Aim high and expect positive results: every | - Cultivate error-friendliness.
challenge is an opportunity to learn and grow. | - Be grateful and hopeful.
- Use your intent.

3. Humble

When we acknowledge that we are an embedded, small part of a vast system that has a very
limited viewpoint, we conduct our projects differently (Manzini, 1994).

We must accept that we cannot entirely control natural systems and acknowledge that
our human paradigms, models and data only reflect a tiny part of reality. “The idea of
error-friendliness takes in the ideas of production of errors, tolerance of errors, and the
‘friendly’ cooperation between these two aspects for the exploration of new opportunities.
It is in this cooperation where the use of errors is installed; this is an absolutely general
characteristic of all living organisms [...] This is a mechanism thanks to which systems can
face the future, which is open and unknown (Weizaker, 1988). When we assume that we
are controlling a natural system, terrible “unintended” consequences may follow.
Humility relates to the adoption of the beginner’s mindset. “It is impossible to learn that
which one thinks one already knows” Epictetus* says. When we let ego tell us that we have
arrived and figured it all out, it prevents us from learning (Scharmer, 2014).

Wisdom, not cleverness, is the proper aim of all true learning. In the context of inno-
vation, there needs to be a humble balance between fast knowledge and slow wisdom
(Calian, 2016). Designers are used to follow ‘agile’ methodologies using prototypes to test
a guess without causing irreversible damage. These methods are intrinsically ‘error friend-
ly’ they test quickly, so that learning from mistakes is cheaper and safer.

D4C Mindsets Humble

Trust the earth’s old, wise, perfected ways of | - Respect slow wisdom.
doing things. Learn from them, try to imitate | - Align every project with natural systems.
them as much as possible. - Acknowledge your limited viewpoint.

4. Balanced

Balance can be explained using the Ying and Yang principle. Yin and Yang represent the
concept of duality balanced in an indivisible whole, describing how seemingly opposite
or contrary forces may actually be complementary, interconnected, and interdependent

142 Cuaderno 132 | Centro de Estudios en Disefio y Comunicacién (2021/2022). pp 131-151 ISSN 1668-0227



G. N. Baron and N. Ghelich Khani Defining Design for Sustainability (...)

in the natural world, and how they may give rise to each other as they interrelate to one
another (Baxter and Sagart, 2014).

Similarly, some authors call these complementary opposites Feminine and Masculine,
without relation to gender (Jung, 1973). Yin is the receptive and Yang the active principle.
Yin refers to the feminine energies in life, and yang refers to the masculine energies in life.
Feminine energy is about being, waiting, caring; while masculine energy is about doing,
efficiency and results. Masculine qualities are dominant, strong, independent, assertive,
brave, disciplined, rational, etc. Feminine traits are emotional, collaborative, nurturing,
vulnerable, caring, humble, intuitive, creative, understanding, etc.

In living systems, achieving a healthy ying-yang balance leads to harmony and equilib-
rium. In our society, we are far from having achieved any balance of such kind. Looking
at these traits, we can easily understand that the current dominant economic and social
models are powered by masculine traits and that this lack of balance has led us to the
environmental emergency that we find ourselves in. When looking at the feminine, the
Yin, it becomes evident why the natural realm is traditionally presented as female, why
mother earth is a mother and not a father, and the qualities that we need to foster in order
to restore some balance.

D4C Mindsets Balanced
Seek balance between soft and hard - Explore alternative knowledge to the main
approaches, they are complementary, scientific paradigms.
interconnected, and interdependent in the - Seek balance within yourself and in your
natural world. methods.

- Remember that the Earth is feminine.

5. Cyclic

Just like nature is cyclic, humans that are embedded in it are cyclic. Every living system
has phases of growth and phases of rest (e.g.: summer and winter, wake and sleep), this
is the slow wisdom that enables evolution, where growth is based on quality more than
quantity. We must acknowledge that any living system that is growing relentlessly even-
tually collapses. “There is balance in the ecosystem, then, when the system-environment
interaction leads to a stopping of the growth of all the auto-maximalizing entities present
in it” (Manzini, 1994).

We must embed circular, regenerative models into your projects from the conception stag-
es. Throughout the D4C methodology, teams can go from “agile to deep” analysis in cy-
cles, iterating and optimizing their understanding, ideas, projects. These cycles are spirals
moving forward and they apply to people as they apply to projects (e.g. Build on ideas of
others, re-interpret your previous ideas, iterate in order to refine).
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D4C Mindsets Cyclic

When we think in cycles, nothing ever is lost, - Problems are never completely solved.

everything is transformed, just like in the - Think in processes, circles and spirals.

natural realm. - Aim for thriveability, not eternal growth.
6. Systemic

Nature is systemic. A system is greater than the sum of its parts, as Buckminster Full-
er (1963) said. What makes it great are the interactions and relationships between those
parts.

Ezio Manzini, a notable thinker in the realms of design and sustainability, returns to the
aristotelian idea of Physis in order to characterize nature: “And it is exactly in this con-
tinuous dialogue between order, disorder and organization, that we find physis: nature,
that shows itself to be unitary, integrated and irreductible in its parts. A nature in which
chance and necessity combine in the most unforeseeable ways. A vital nature, in which we
are immersed, of which we ourselves are made, and which we ourselves have produced”
(Manzini, 1994).

No organism can survive completely in isolation from other living things ~human beings
included. All living things depend on resources and ecosystem services made available
through interconnected webs of relationships that compose the living system that is Earth
itself (Biomimicry Institute, 2018).

D4C Mindsets Systemic
Understand yourself and your projects as - Start small but never lose sight of the system.
living processes, embedded and intertwined - Plan for intended and unintended
within all of the other processes that make up | consequences.
a living world. - Everything is connected.
7. Relative

In nature, there is no “absolute” frame of reference. Every time you measure, make a state-
ment, or get an insight, it’s always in relation to your frame of reference.

In the D4C approach, participants must consider numerous points of view simultane-
ously, become comfortable with ambiguity and embrace uncertainty. We must be critical
towards any existing paradigm and see the world with fresh eyes, understanding that in
wicked problems, everything is relative.

In both biology and design, a strategy that works well to meet a function in one context,
might not work in a different setting. We must be prepared to deconstruct and reframe
problems continuously.

Critical questioning is most useful when iterating or synthesising information and ideas
(Adams et al. 2011) where the DT practitioner questions bias and beliefs or tests the rel-
evance of ideas first, which is also known as the notion of adopting a ’beginners mind"
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(Buchanan 1992, Kelley and Kelley 2013, Goldschmidt and Rodgers 2013, Dorst 2011,
Badke-Schaub et al. 2010, Adams et al. 2011, Miller and Moultrie 2013, Michlewski 2008).

D4C Mindsets Relative
Be open to new perspectives within yourself - Step into different shoes, hear different
and from other species. Unlearn. Challenge voices.
your assumptions. Relearn. Repeat. - Be curious, run tests.
- Embrace uncertainty, relativity and ambiguity.

Discussion and Conclusion

As the window of time to address environmental issues shrinks, it becomes imperative
for communities to quickly develop conservation strategies independently, autonomously,
making use of their available resources. Design methodologies can support the achieve-
ment of sustainability and conservation goals, by facilitating collaboration, structure, agil-
ity, innovation and community engagement. However, for this change to be transform-
ative and resilient, we need to collaborate as an interdisciplinary community, from the
mental models level to the practices level.

It is becoming more evident that technical, operative solutions are insufficient in addres-
sing complex challenges that have roots in the social, political and cultural dimensions.
Traditional conservation approaches that operate on the practices levels only are being
challenged and adapted to a new paradigm of collaboration, interdisciplinarity, and bot-
tom-up empowerment.

Transformative methodologies operate from the lowest level of mental models, through
the relational (social) level into the practices level. Therefore, the definition of adequate
mental models in the context of change is fundamental to ensuring transformative inno-
vation.

The Design for Conservation methodology proposes a toolkit that will serve as a metho-
dological resource for communities to frame, strategize, design and deploy conservation
projects. This methodology can only be complete with the definition of adequate mind-
sets that participants should adopt in order to engage genuinely with their team and their
communities.

Empathy is one of the core abilities related to the practice of Design. In the D4C metho-
dology we have considered empathy as an emotional and cognitive state of genuine con-
nection with ourselves, our communities and the natural environment. This mind- heart
synergy is presented as the central phase of the D4C methodology and should inform all
other steps.

We have also defined adequate mindsets for undertaking environmental sustainability
and conservation-oriented projects. While these mindsets are bio-inspired®, they also state
general “human” values that are not limited to the D4C Methodology, and their adoption
will certainly have benefits that go beyond this practice. We can safely assume that the ap-
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plication of these mindsets could be “universal” and that their conscious adoption would
add balance to any project development.

The seven mindsets that we propose are: Honest, Positive, Balanced, Humble, Cyclic, Sys-
temic and Relative (Figure 4). However, this is not meant to be a definitive nor exhaustive
list. Hopefully, these seven mindsets create spaces for discussion and debate about alterna-
tive futures and new ways of being that are coherent with our true-selves.

Endnotes

1. Design for Conservation is a methodology under development by Gabriela Nuri Bar-
on. More details at www.design4conservation.com

2. Research on this says that he did not say these exact words, but he did speak along these
lines. Interestingly, when he did, he was not speaking abstractly, but speaking of the need
for a new ethical perspective arising in and from the human heart... (Sid Kemp, 2020,
retrieved from Quora.com) https://www.quora.com/Did-Albert-Einstein-ever-say-write-
that-We-cant-solve-problems-by-using-the-same-kind-of-thinking-we-used-when-we-
created-them-If-so-where-and-when-did-he-say-write-so

3. The words mental models and mindsets are used interchangeably throughout this paper.
4. Epictetus was a disabled Roman slave who became the most influential Stoic teacher
upon being emancipated. His most famous works are The Enchiridion (AD 125) and Dis-
courses (AD 108).

5. ”Bio-inspired” is generally accepted as an umbrella term for design approaches, bio-
mimicry included, that use biology as a resource for solutions. Biomimicry focuses on
understanding, learning from, and emulating the strategies used by living things, with the
intention of creating designs and technologies that are sustainable. Biomimics can help us
to shift our perspective, see design problems and objectives differently, and uncover “new”
solutions to difficult problems (Benyus, 1997).
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Resumen: Nuestro planeta se enfrenta actualmente a un estado de emergencia sin pre-
cedentes por el agotamiento ambiental que ha traido consecuencias como la pérdida de
biodiversidad, el cambio climatico y el aumento del nivel del mar. Estos desafios globales y
urgentes requieren nuevos paradigmas de ser, relacionarse entre si y hacer que operen des-
de un nivel fundacional (modelos mentales), a través de un nivel relacional (conexiones
sociales, interdisciplinariedad) y en un nivel de practica (soluciones técnicas).

Design for Conservation (D4C) es un conjunto de herramientas metodoldgicas que los
grupos de conservacién del medio ambiente pueden utilizar para maximizar los resulta-
dos de la innovacién y garantizar un cambio transformador, sostenible y eficaz. En este
articulo, presentamos la justificacién detrés de las mentalidades que pretenden establecer
actitudes fundamentales al seguir un enfoque D4C. También discutimos el papel de la
empatia, que es un aspecto fundamental del enfoque de Design Thinking y también es
central para la metodologia D4C como la principal habilidad para la etapa de reconexion.
Los modelos mentales nos ayudan a simplificar la complejidad, comprender por qué con-
sideramos algunas cosas mas relevantes que otras e influir en nuestras decisiones. En gene-
ral, la mentalidad de los disefiadores contemporaneos promueve la apertura y una actitud
positiva a través de la empatia, la colaboracién, la creatividad, la facilidad para cometer
errores, la iteracion, la ambigiiedad, entre otros. Si bien estas mentalidades han demos-
trado ser muy dtiles en un contexto liderado por el mercado, son insuficientes cuando se
disefian con fines de sostenibilidad y conservacion del medio ambiente. El disefio para
la conservacion requiere un cambio sistémico radical que desafie las nociones actuales
de valor, éxito, salud y bienestar, que no se pueden lograr siguiendo modelos mentales
dirigidos por el mercado.
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Por lo tanto, establecimos la siguiente hipdtesis: “mediante el uso de la bioinspiracion,
podemos identificar los principios generales que rigen tanto a las personas como a los
sistemas naturales y utilizarlos como base para definir modelos mentales”. El resultado de
este andlisis llev a la definicién de 7 modelos mentales interconectados que consideran al
ser humano como parte de un ecosistema complejo: Honesto, Positivo, Humilde, Equili-
brado, Relativo, Sistémico y Ciclico.

Palabras clave: Mentalidades - Modelos mentales - Disefio para la conservacién - D4C -
Disefio para la sostenibilidad - Bio-mimetismo - Cambio transformador - Pensamiento
sistémico - Diseflo regenerativo.

Resumo: Nosso planeta estd atualmente enfrentando um estado de emergéncia sem pre-
cedentes em relagdo ao esgotamento ambiental que trouxe consequéncias como perda de
biodiversidade, mudangas climéticas e aumento do nivel do mar. Esses desafios urgentes e
globais exigem novos paradigmas de ser, relacionar-se e fazer que operem desde um nivel
fundacional (modelos mentais), por meio de um nivel relacional (conexdes sociais, inter-
disciplinaridade) e até um nivel de pratica (solu¢des técnicas).

Design for Conservation (D4C) é um conjunto de ferramentas metodolégicas que grupos
de preservagao ambiental podem usar para maximizar os resultados da inovagao e garan-
tir mudangas eficazes, sustentédveis e transformadoras. Neste artigo, apresentamos a ldgica
por trds das mentalidades que pretendem definir atitudes fundamentais ao seguir uma
abordagem D4C. Também discutimos o papel da empatia, que é um aspecto fundamental
da abordagem do Design Thinking e também ¢é central para a metodologia D4C como a
principal habilidade para a fase de reconexao.

Os modelos mentais nos ajudam a simplificar a complexidade, entender por que consi-
deramos algumas coisas mais relevantes do que outras e influenciar nossas decisdes. Em
geral, as mentalidades dos designers contemporineos promovem a abertura e uma atitu-
de positiva por meio de empatia, colaboragdo, criatividade, facilidade de erro, iteragao,
ambigiiidade, entre outros. Embora essas mentalidades tenham se mostrado muito tteis
em um contexto liderado pelo mercado, elas sdo insuficientes ao projetar para fins de
sustentabilidade e conservagdo ambiental. Design for Conservation requer uma mudanga
sistémica radical que desafia as nogdes atuais de valor, sucesso, saide e bem-estar, que ndo
podem ser alcancadas seguindo modelos mentais liderados pelo mercado.

Portanto, estabelecemos a seguinte hipétese: “por meio do uso da bioinspiragdo, podemos
identificar principios gerais que regem as pessoas e os sistemas naturais e usi-los como
base para a defini¢do de modelos mentais”. O resultado dessa analise levou a defini¢ao de
7 modelos mentais interconectados que consideram os humanos como parte de um ecos-
sistema complexo: Honesto, Positivo, Humilde, Equilibrado, Relativo, Sistémico e Ciclico.

Palavras chave: Mindsets - Mental Models - Design for Conservation - D4C - Design for
Sustainability - Biomimetismo - Mudanga transformativa - Pensamento sistémico - De-
sign regenerativo.
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