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CHAPTER 1. 
DESIGNING 
RESILIENCE

Francesca Mosca1, Gabriele Oneto2

1. Exploring the concept of resilience
With the meaning of ‘the ability to withstand impacts without 
breaking’ the word resilience has gained surprising popularity in 
recent decades.
Like many scientific terms, resilience has a Latin origin: the verb 
resilire is formed by adding the prefix re- to the verb salire, 
meaning ‘to jump, to spring forth,’ with the immediate sense 
of ‘to jump back, to return quickly, to rebound’ but also the 
transferred sense of ‘to retreat, to contract’ (Oxford Latin Dic-
tionary, Fascicle VII, edited by P.G.W. Glare, Oxford University 
Press 1980, translated).
From a scientific perspective, the concept of resilience has been 
embraced by various disciplines and fields of study, ranging from 
engineering and materials science to psychology and ecology. 
A positive connotation has been attributed to the meaning of 
resilience, specifically regarding the ability of a system (city, 
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environment, individual, element) to adapt to changing condi-
tions due to external stresses. For a shocked system, resilience 
represents the capacity for adaptation and transformation in 
response to stress while maintaining its essential functions and 
identities (Steven et al. 2014).
In physics and engineering, for example, resilience indicates 
the ability of a material to resist an impact, absorbing the en-
ergy that can be released to varying degrees after deformation. 
This aspect is also related to other characteristics of materials, 
such as adaptive, or flexible, highlighting the continuous flow 
of energy which characterizes all the natural processes on earth 
(Xue et al. 2018).

The concept of resilience has gained increasing attention in re-
cent years to address the challenges and uncertainties that cities 
are facing in the 21st century. A first comprehensive definition 
of resilience for urban habitats has been provided by the United 
Nations Office for Disaster Risk Reduction (UNDRR):

The ability of a system, community or society exposed to hazards 
to resist, absorb, accommodate, adapt to, transform and recover 
from the effects of a hazard in a timely and efficient manner, 
including through the preservation and restoration of its essen-
tial basic structures and functions through risk management.
(UNDRR, 2007).

More recently, the European Union has defined resilience as the 
ability not only to withstand and cope with challenges but also 
to undergo transitions, in a sustainable, fair, and democratic 
manner (EU, 2020 Strategic Foresight Report).
The necessity of having a common definition of the concept is 
also related to the fact that the current environmental degrada-
tion is having a great impact on worldwide urban systems, from 
not only the environmental perspective but also the economic 
and social ones. The increasing frequency of external stresses 
and extreme events have posed the need for adaptation strate-
gies: in this framework, the temporal variable is crucial.



16

Indeed, the concept of resilience and that of time are closely 
interdependent and correlated. The increase in frequency and 
duration of external events that cause stress on the analysed 
system implies the need for this system to be resilient in relation 
to these variables, thus requiring an adequate response time to 
the temporal interval with which the external agent acts. Also, 
the resilience of a system also relies on its ability to return to a 
state of equilibrium after the disturbing event, and on the time-
frame, it takes to achieve this new status (Meerow et al. 2016).
Furthermore, the concept of resilience is meaningful only when 
referred to a specific objective, depending on the reference 
field. The research question should always be ‘resilient with 
regard to what?’, depending on the most critical aspects and 
external stresses which can alter the system balance, the main 
objectives should be identified. The definition of an objective is 
needed to verify the effective response of the analysed system, 
i.e., its resilience. This aspect is crucial to allow the application 
of the concept of resilience in real-world case studies, inde-
pendently from the field of research or intervention.

2. The urban system: an intricate playground
Resilience plays a crucial role in shaping the future for humans, 
especially as we tackle multifaceted challenges such as climate 
change, growth, and resource limitation. As the tendency for 
human to choose their habitats is an urban one, it is only logical 
that resilience is studied in cities. Cities are a human phenom-
enon whose continuous expansion is signalled in numerous re-
ports, with alarming rates (Mahtta et al. 2022). This does not 
only mean that more humans will live in urban environments, 
but also that the consequences of an increased urbanized life-
style will affect both the wellbeing of human and the quality of 
urban settlements. Local and international policies strive to-
ward controlling this expansion, although they are still lacking 
a cohesive inter-scalar approach. Dealing with urban problems 
is often a matter of local knowledge and site-specific insights, 
as regional guidelines can prove ineffective in describing local 
peculiarities. This scale-behaviour is typical of systems where 
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uncertainty and heterogeneity elevate normal actions to a more 
difficult level of interpretation, while still providing room for 
flexibility. Cities have been called adaptive complex systems, 
as in entities regulated by non-linearity and circular causality 
and yet robust (Bettencourt 2021). As cities are human prod-
ucts, their primary objective should be to effectively host hu-
man life. Before, delving into how to explain ’effectively’, we 
should discuss change.
Generally speaking, urban systems are lazy, in the sense that if 
not interacted with they will choose the most convenient short-
term path to problem solving. These systems are often shaken 
by stresses, internal or external forces that causes a metabolic 
reaction. Coping to these stresses is a matter of identifying the 
type of effect, as naturally different phenomena make for en-
tirely different scenarios. One thing is to suddenly restructure 
human life in the occurrence of a global pandemic, another is 
to slowly adapt to the inexorable sea level rise with the added 
complication, technical aspects aside, of human perception of 
risk and willingness to act (Kolte et al. 2023). This willing-
ness is instrumental in enacting a certain type of policy and 
design, as for resilience-based solutions, and while politicians 
and committees are dealing with this delicate aspect, architects 
and designers can spearhead this paradigmatic shift with their 
proposal (Fig. 1).

Fig. 1: the urban environment and the most impactful external stresses.
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Remaining on the simple premise of protecting human life, we 
can start exploring the measures to define urban resilience. Un-
derstanding the level of ‘bendiness’, as in flexibility to change, 
of urban system is therefore a matter of thermodynamic inquiry. 
On one hand there is the problem of boundary, of input-output 
of resources, executed by identifying and parametrization how 
the edge conditions can be pushed and how far without rips. 
As with open systems, i.e., a system permeable to exchange of 
resources and energy, a border analysis can quickly assess the 
status of the system by posing it in relation to the surroundings. 
Another, more sensible, matter is to inquire the internal status 
of an urban system. Disregarding outside interventions, internal 
stresses pose enough complexity that a number of indexes have 
been developed to try and summarize this extraordinary hetero-
geneity. For example, the City Resilience Index (The Rockefeller 
Foundation and Arup 2016) considers factors like infrastructure, 
governance, social cohesion, and environmental sustainability. 
In both cases, the effectiveness of the ‘bounce back’ effect is 
expressed in how human can expect to go back to the previous 
living standards.

3. Resilience, resistance, and sustainability
During the last decades, due to the increasing complexity of 
city development and external stresses which threaten human 
settlements and the related processes, researchers have explored 
different strategies to fight against these external factors.
Historically, the initial response strategies to these environ-
mental alterations focused on defining sustainable development, 
to address the underlying causes of environmental imbalances 
(United Nations, 2015). For example, one of the key objectives 
of sustainable development was to reduce consumption, and con-
sequently, the extraction of fossil fuels, which are responsible 
for the increase in global temperatures causing climate change 
(Achakulwisut et al. 2023). In parallel, considering the need to 
respond to extreme events, in addition to addressing the causes, 
various strategies have been defined to make urban systems re-
silient to various criticalities, such as floods, storms, and over-
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Fig. 2: The differenc-
es between the three 
approaches: sustain-
able, resistant, and 
resilient.

flow (Bulkeley & Tuts, 2013). Only in the last few decades, due 
to the steady increase in the frequency and intensity of extreme 
events, the concept of resilience has been considered one of 
the most promising approaches to ensure the survival of urban 
systems, by making them adaptive and transformable towards 
changes (Glaeser, 2022).
The consequentiality of the development and study of these three 
concepts (sustainability, resistance, and resilience) is worthy of 
note and further analysis (Fig. 2).

After the initial scientific demonstrations of the effects of an-
thropogenic activity on the environment, with the Brundtland 
Report and subsequent collective meetings, the most obvious 
and optimistic response to the problem was to address the 
causes directly. However, international scientific reports such 
as those from the Intergovernmental Panel for Climate Change 
(IPCC) demonstrate that even if global states were able to 
reduce resource consumption as stipulated by international 
goals, there would still be a transition period to allow the 
Earth’s ecosystem to process the accumulated emissions in the 
atmosphere and reverse the process of global warming (IPCC, 
2021). In parallel, the already-triggered process of climate 
change still causes extreme events that threaten the health 
of ecosystems and humans, prompting the need for protec-
tion. Therefore, after the concept of sustainable development, 
strategies for resisting extreme events began to be proposed 
(Nel et al., 2014). Similar directives come from the Sustain-
able Development Goals (SDG, United Nations 2023), partic-
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ularly SDG 11 (Sustainable Cities and Communities): empha-
sizing making cities inclusive, safe, sustainable, and resilient, 
as a goal for urban planning. Simply speaking, the objec-
tive is again to slow down external stresses with an intention 
of ‘blocking’ negative interferences. This friction perfectly 
describes the traditional resistance-based methodology, the 
equivalent of an inflexible wall to the bendiness of resilience. 
The need for sustainability comes after the realisation that 
resistance-based solutions are not always the right course of 
action. Save the most extreme events, grey solutions and tra-
ditional engineering are often misused, causing complications 
and damage on the same assets that were sworn to protect. 
Often, resistance-based solutions are found to be overpriced 
and are difficult to adjust to human well-being, while also cre-
ating difficult scenarios in the occasional conversion or urban 
transformation process (Ouyang et al. 2019).
Versatility and adaptability are sustainable qualities rarely 
found in grey solutions, although are a common norm for resil-
ient strategies. These resilient frameworks integrate strategies 
and practices that lead to liveable, self-sustaining communities 
over the long term, meeting both the needs of the current 
and next generations (Liu et al. 2023). Versatility speaks of 
the polyfunctionality of resilient solutions, attracting different 
stakeholders into wanting something different for their habi-
tats. Contrary to traditional design solutions, a versatile re-
silient composition changes its usage and role depending on 
the time of the year and the degree of external stresses. The 
Netherlands, for example, have deeply invested in researching 
floodable landscape architectures that can accommodate the 
routines flooding events while providing a liveable space during 
normal days (Oukes et al. 2020).
While scientific projection might correctly estimate external 
stresses on urban environments, one of the actual biggest ben-
efits of adaptability is the capability of change to the different 
spatial needs of human dwellers. Grey-solutions, often difficult 
to remove or modify, are often incapable of following the cur-
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rent direction of urban development, being a product of a past 
epoch where urban lifestyle was different.
But the strongest reason for introducing resilience in urban strat-
egies is of economical nature. A growing portion of literature al-
ready shows the evidence of long-term benefits in many different 
fields of application, from climate change (Egerer et al. 2021) 
to people well-being (World Health Organization 2022), or heri-
tage preservation (Fabbricatti et al. 2020).
If the administrations are finally starting to understand the im-
portance of resilient solutions in urban environments, the next 
step is to explore what do designers have to offer.

4. Resilient Design Strategies
Given the importance of introducing new planning and design 
strategies to manage the increasing complexity of cities and the 
external stresses that can influence their development, in recent 
decades, various lines of research and action have been defined 
with attention to different aspects of sustainability: starting 
from environmental sustainability to social and economic ones.

In order to face environmental degradation, biodiversity loss 
and the reduction of ecosystem services provision, the Europe-
an Commission has started promoting research projects and ac-
tivities to promote innovative and low-impact solutions. Among 
them, the concept of Nature-based solutions (NBS) has been 
recognized at the International level as one of the most prom-
ising: defined as solutions which can integrate natural elements 
in the urban environment or which are inspired by nature, this 
category of solutions have the main goal to fight the urbaniza-
tion process through the regeneration of natural processes with-
in cities, by introducing vegetation and other living species, to 
support local biodiversity, reduce environmental risks, improv-
ing climate change adaptation and ecosystem services provision 
(Bernd Eisenberg et al., 2019). In parallel with the development 
of these kinds of greening strategies, which can be implemented 
starting from the building scale (with vertical and roof green-
ing), up to the urban scale, particular attention has been given 
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also to the biophilic design theories. The term biophilia refers 
to the natural and innate connection between human beings and 
their natural surroundings, which plays a key role in improving 
psychological well-being, reducing physical stress and diseases, 
but also increasing social cohesion and reducing crime risks. 
Starting from this theory, a biophilic design theory has been 
developed by Timothy Beatley (2011), considering the positive 
effect of vegetation and more in general of nature on humans, 
and how it can be systematically implemented in the urban en-
vironment to provide positive effects both on the environmental 
aspects and on the social ones.
It is however worth mentioning that the complexity described 
in the above section poses the necessity to develop strategies 
for holist approaches to sustainability (Reubens, 2016). For 
example, only during the last years also economic sustainabil-
ity been deeply studied not only in relation to cost reduction, 
typically included in the circular design approaches (which 
aims at reducing waste production by reusing and recycling 
components of a specific product or process), but also in re-
lation to the reduction of costs brought from the mitigation of 
environmental risks. This field of study is widely known as the 
‘natural capital accounting’ approach, which aims at quantify-
ing the monetary value of nature in the urban environment in 
relation to its capacity to reduce risks related to environmental 
hazards, as well as improve the provision of ecosystem services 
(Azqueta & Sotelsek, 2007). In fact, one of the key aspects 
of this theory is that the environmental degradation which 
characterizes our cities is increasing costs related to actions 
needed to react to extreme events which can have negative 
impacts on local infrastructures, the built environment, and 
human beings (Gasper et al., 2011).

In this context, the need to structurally introduce the concept 
of resilience, encompassing environmental, social, and econom-
ic dimensions, into land planning and management practices is 
even more evident.
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Following these concrete needs, innovative design approaches 
which try to go beyond the traditional design solutions as well as 
the approaches listed above, have been developed. Currently, in 
architecture and urban planning, two main categories have been 
identified: regenerative design approach, and adaptive design. 
The former aims at supporting the co-existence between humans 
and the natural environment, by considering the built environ-
ment and the natural one as a one single system which co-evolve 
for a joint well-being of all the inhabitants (Cole, 2012). This 
design approach poses the basis for a holistic design approach 
considering not only human needs but also environmental ones, 
as well as the needs of different living organisms which play 
a key role in ecosystems regulation and development. The lat-
ter, instead, aims at promoting the adaptation capacity of the 
designed object in relation to external forces. Today is mainly 
studied in relation to climate change, and this is the reason 
why it’s commonly known as climate-adaptive design approach. 
Differently from the regenerative design approach, which can 
be potentially worldwide applied, this field of study is more 
site-specific, and it depends on the critical aspects of a precise 
area/design. To propose a practical example, depending on the 
geographical location of interest, adaptive design strategies can 
vary significantly. For instance, if designing a building in an area 
prone to frequent flooding, its adaptive capacity would need to 
address this phenomenon (Roös, 2021). Conversely, if planning 
a park in an area susceptible to heatwaves, the design strate-
gies would focus on adapting to such extreme conditions. The 
presented approaches are strictly interconnected and go beyond 
the traditional meaning of ‘sustainable design’ with reference 
to minimize the environmental impact of the design and set the 
ground for more holistic and comprehensive design strategies. 
Among the most recent design theories, the responsive design 
approach emerges, stemming from the need for adaptation and 
regenerative design. It places a central focus on the capacity 
of a project (a product, a building, or even an urban area) to 
dynamically respond to external and internal inputs, aiming to 
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Fig. 3: Current sustainable design approaches.

ensure the achievement of necessary performance levels (Me-
hager, 2015) (Fig. 3).

Although these approaches aim to overcome the limitations of 
previously studied and developed design strategies, some limita-
tions remain. In particular, given the complexity of the subject 
and the level and quantity of data now available to designers, 
the definition of a true holistic approach to resilient design still 
seems to be distant. Simply reducing the negative effects in cit-
ies is not easy, nor intuitive. As we move from the most extreme 
events to more mundane ones, more and more factors fuzzy the 
designer vision, making it difficult to identify a clear line of 
action. While global stresses are for politician an occasion for a 
top-down design, designers can leverage the privilege to interact 
directly with the urban fabric for a bottom-up approach. And 
from the latter, usually new stakeholders and initiatives shine in 
urban systems. Cities are a collection of human initiatives built 
in accord to our need and provide the perfect canvas for a new 
season of interventions.
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This book aims to propose a comprehensive overview of the role 
of resilience in urban design and planning, by collecting different 
perspectives and methodologies to manage current urban com-
plexity. In particular, the contributions will offer a multi-disci-
plinary view of possible design approaches to different aspects 
of the urban context: starting from the need for new design ap-
proaches for resilient buildings, to the potential of re-using and 
adapting the cultural heritage to current needs, the necessity to 
make cities self-sustaining and able to produce foods and other 
resources for citizens, or also the needs for adaptive regulation 
and monitoring systems for cities.
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The European Union defines resilience as the ability to withstand 
and undergo transitions in a sustainable, fair and democratic 
way. For an urban system, resilience represents the ability to 
adapt and transform in response to stress while maintaining 
its essential functions and identities. The designer is therefore 
called to guide this movement, conducting innovative analyses and 
validating and experimenting with new ways of designing cities. 
Designing resilience involves adopting a holistic and systemic 
approach that considers the interdependencies and interactions 
between different urban components. Only by addressing urban 
habitats in their entirety can designers truly understand the 
changing kinetics of cities and their populations.
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