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ABSTRACT:

We consider urban transformations as fundamental changes of human life and actions
towards sustainability. They are an up-to-date challenge worldwide as more than 50 % of
the population is living in cities and the share and total amount of urban dwellers is further
growing. The UN’s sustainable development goals (2015) as well as the “New urban
agenda” which was the final declaration of the Habitat III-conference in 2016 provide both
a general normative agenda and a commitment of the UN member states to secure resilient
livelihoods for all people. To reach resource efficiency, quality of life and resilience as core
dimensions of the conceptual approach, appropriate strategies are necessary which deal with
the management of scarce resources such as restricted land, drinking water or energy.
Furthermore extreme weather events which cause flooding, storms or heat stress impacting
living conditions in cities need increased consideration. These challenges require an
interdisciplinary research agenda which include the human factor and its behavioral change,
awareness raising, knowledge and the willingness to participate.
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1. WHY URBAN TRANSFORMATIONS

Urban transformations are fundamental changes of human life and actions towards
sustainability. They are an up-to-date challenge worldwide as more than 50 % of the
population is living in cities and the share and total amount of urban dwellers is growing
dramatically (United Nation, 2015a). Furthermore, cities consume more than 60 % of
energy, they produce about 75 % of the global carbon emissions and use more than 60 % of
the residential water (European Environment Agency, 2009, Grimm et al., 2008). This
resource consumption is accompanied by a growing urban land change.

Seto, Fragkias, Gunneralp and Reilly (2011) assume an increase of urban land by 1.5 x
108 km? by 2030. This process diminishes the agricultural land which was used for food
production adjacent to the cities, impacts the local climate and threatens the biodiversity
and the related ecosystem services (EImquist et al., 2013). Additionally, extension of urban
land use causes enlarged technical and social infrastructure provision and growing
transport. All in all, there is an increased use of scarce natural resources in urban areas.

The major question revolves around the fair distribution of resources within the urban
context to provide and ensure urban quality of life for all citizens. This is strongly related to
power relations and different interests of decision makers.
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Nevertheless, the sheer number of urban dwellers, the tempo of urbanization and its
far-reaching consequences require completely changed development pathways towards
sustainability to ensure peaceful living together in densely settled urban regions.

There is consensus that overall urban developments are mostly not sustainable in terms
of resource use, social equity and inclusion, economic welfare and environmental justice.
Accordingly, recently approved programs and declarations put the need for ambitious
structural transformations to reach sustainability at the center stage of decisions. The 2015
United Nations Sustainable Development Summit marked a turning point with its
declaration on “Transforming our world—the 2030 agenda for sustainable development”
(United Nation, 2015b). Within the 17 Sustainable Development Goals (SDGs), goal no. 11
“Make cities and human settlements inclusive, safe, resilient and sustainable” (UN, 2015b)
puts emphasis on urban areas. This way, for the first time a UN declaration ascribes cities a
major importance as places of human habitat.

Besides goal 11 also other goals are closely connected with urban life such as goal 1
“end poverty”, goal 3 “ensure healthy lives” or goal 6 “provide clean water and sanitation”
overlay and cumulate in urban areas. Even goals that at first glance seem less connected to
urban life such as goal 15 “halt biodiversity loss” are concerned: Urbanization threatens
global biodiversity but “Cities can reconcile [...] biodiversity by creating environments that
are ecologically sustainable” (Convention on Biological Diversity, 2012). This variety of
goals and the respective targets that specify each goal mark the complex and diverse
character of urban structures and challenges, which require innovative, tailored and adapted
approaches and pathways to reach the goals and targets.

2. UNDERSTANDING OF URBAN TRANSFORMATIONS

Urban transformations can be understood as fundamental, partly radical, multi-
dimensional and in many cases non-linear alterations in and of cities. As a normative
concept urban transformations are directed towards sustainability (Kabisch and Kuhlicke,
2014). This is in accordance with many other political and scientific expressions (e.g.
United Nation Habitat, 2016; WBGU, 2016; Pickett et al., 2013; McCormick et al., 2013).
The concept stands for processes, in which stakeholders and decision-makers develop and
execute innovative solutions to go in line with the SDGs in their local context. This
encompasses examples of collective and individual alterations in behavior, economic and
power relations or technological innovations.

Often, transformations are described as interlinkages of economic change, technical
innovations, organizational and institutional alterations as well as social and political
change, directed towards sustainability (McCormick et al., 2016; Van den Bergh, Truffer
and Kallis, 2011; Markard, Raven and Truffer, 2012; Forrest & Wiek, 2014). Moreover, in
practice of urban development selected sectors or themes, which have their own
complexity, are in focus. Examples are infrastructure transformations (Bolton & Foxon,
2015) or energy transformations (Moloney & Horne, 2015).

Due to the variety of trends and their specific local impacts in cities, different
transformation paths towards sustainability are necessary. This means that cities do not
follow one single or clear-cut path. Rather, multiple urban transformation processes take
place and can interfere at the same time in different forms, shapes and time steps. They may
pursue intermediate and final goals according to the various stakeholder interests involved,
as well as available resources. Accordingly, it has been acknowledged to speak of ‘urban
transformations’ in plural (Rink et al., 2015).
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In light of these manifold challenges, urban transformations towards sustainability can
only succeed if innovative scientific solutions and governance approaches are developed
and implemented. Especially governance approaches have to critically consider existing
institutional, political and power contexts with respect to their capacities to facilitate,
enable or hinder transformations. Thereby, local key actors and city leaders push actions
and programs for innovative solutions which are steps and components on the way towards
urban sustainability. But the success finally depends on the engagement of charismatic
leaders and a strong participation of the civil society.

Having these ambitious societal tasks in mind, their scientific operationalization
requires an appropriate research strategy. Coming from a socio-environmental research
background, the presented conceptual frame includes resource efficiency, quality of life and
resilience as major dimensions.

3. DIMENSIONS OF URBAN TRANSFORMATIONS

The three dimensions resource efficiency, quality of life and resilience include a
normative and an analytical connotation as well. Furthermore, these dimensions are
intensively interrelated producing both, synergies and conflicts or trade—offs. Therefore,
they are used in order to develop a coherent research perspective including conceptual
debates and empirical evidences (Kabisch et al., 2018).

3.1. Resource efficiency

Concerning resource efficiency, the analysis and evaluation of urban resource use in
close relation to technical infrastructure services, institutional framings and governmental
reflections are addressed. In particular unprecedented land consumption, changing urban
energy services, challenges of water quality and water scarcity, deficient sanitation, air
pollution and biodiversity losses are in focus. The increasing competition on scarce land,
affordable energy or sufficient drinking water brings about the question how to use the
available resources in an “efficient” manner and avoids any kind of wasting. Generally,
resource efficiency is an attempt to create or produce the same or even a better output with
less input.

The higher the efficiency of a system is, the better its input-output relation (Fang et al.,
2013). This notion of mere technical efficiency has to be recharged by considerations of
“economic efficiency” which also takes into account the opportunity costs of technically-
efficient alternatives. Thus, economic efficiency is value-driven while technical efficiency
might be misleading by using simple input-output relations. To make it even more
complicated: technical and economic efficiency have to be addressed due to their effects for
social equity and livability, too (Gawel & Kuhlicke, 2018).

Similarly, the transformation of urban infrastructure systems, most of them designed
under the premise of long-lasting stable demographic, political and economic conditions
needs to take into account the wider societal context (Kiparsky et al., 2013). Inflexible pipe-
dependent water supply and disposal systems are increasingly exposed to changing
conditions such as climate changes or alteration of the population numbers influencing the
number of users, as well as increasing requirements regarding efficiency. Hence, there is a
need for adaptive and flexible facilities to be able to deal with variable and possibly
unknown requirements and context conditions. These processes, however, question many
established practices and routines as well as institutionalized decision and policy-making
processes in terms of urban transformations.
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Further examples for the efficient use of resources are retrofitted buildings to reduce
energy consumption (Vandevyvere & Nevens, 2015) and the maintenance and enlargement
of urban green spaces (Haase et al., 2014), to make cost-efficient benefit out of the
delivered ecosystem services such as reduction of air pollution and decrease of the urban
heat island effect.

In our understanding, the efficiency of resource use in urban areas, particularly with
regards to land, energy, water, ecosystem services and biodiversity can and must be
improved. It is vital to pay attention to the socio-economic and organizational-institutional
context of urban development, the technological advancements and innovations,
environmental impacts as well as governance processes in a broader sense. It is a
transformation field which in general provides major prerequisites to improve at the same
time urban quality of life and city’s resilience.

3.2. Quality of life

Quality of life is a multidimensional concept that includes issues ranging from material
living conditions to personal and social well-being as well as environmental circumstances.
It includes immaterial as well as material, subjective as well as objective, individual as well
as collective elements of welfare, satisfaction and happiness (Marans & Stimson, 2011).
Therefore, the availability and the access to resources is a core prerequisite of urban quality
of life. While quality of life has increased in many areas of life and for many social groups,

it has been decreasing e.g. with respect to lifestyle-related diseases, and also social
inequalities persist (European Environment Agency, 2009). Thus living conditions of
different socio-demographic groups with respect to environmental justice, health and well-
being as well as social segregation should be included.

In this approach the focus is on quality of life from a social-environmental perspective.
Here, the access to green infrastructure, a strategically planned and designed network of
natural and semi-natural areas, in accord with other environmental features and managed to
conserve biodiversity and to deliver ecosystem services (Benedict and McMahon, 2002), is
basic to quality of life. People who live and reside in urban areas with a high share of green
spaces, for example, have both lower mental distress and higher wellbeing than other
people (White et al., 2013). Similarly, evidence suggests that high biodiversity positively
affects human health (Keesing & Ostfeld, 2015)—but access to biodiversity is not
distributed equally in society (Strohbach et al., 2009).

Furthermore, improved green spaces, new parks and green areas as ingredients of
urban renewal are used as market-driven endeavors targeting middle and higher income
groups at the expense of less privileged residents. Thus, the urban green space development
is connected with social impacts; it needs critical consideration concerning socially
balanced and fair consequences (Haase et al.,, 2017). Equal access to valuable
environmental goods and equal protection from pollution for everyone independent of any
differentiating features of socio-economic status in terms of environmental justice (Walker,
2012) is thus vital to quality of life.

Subjective indicators of quality of life such as individual perceptions of living
conditions including the environmental situation are at least equally important as more
classic objective indicators like concentration values of environmental pollutants and other
technical measures of environmental burdens (Marans & Stimson, 2011). Therefore, to get
differentiated insights into the quality of life of urban inhabitants, the distinct investigation
of social, demographic, lifestyle and socio-economic groups concerning their expectations
and perceptions is indispensable.
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Furthermore, the consideration of different temporal and spatial scales from the entire
city to the neighborhood is essential. In order to provide a high quality of life to everyone, it
is necessary to combine technical innovations, social innovations and ecological interests
with participatory governance modes by involving citizens (Nevens et al., 2013; Flander et
al., 2014).

In consequence, quality of life can only be achieved if a) access to natural resources
and protection from environmental harm in and between cities are more equally distributed
and b) this distribution process is designed in a democratic, transparent, integrative way,
which allows fair access to information, knowledge and participation in decision-making.

3.3. Resilience

Resilience is often defined as a system’s capacity to adapt or respond to singular,
unique and most often radically surprising events and/or processes (Kuhlicke, 2013;
Mykhnenko, 2016; Ohlsson et al., 2014). The IPCC in its report of 2014 formulates as
follows: “Resilience: The capacity of social, economic, and environmental systems to cope
with a hazardous event or trend or disturbance, responding or reorganizing in ways that
maintain their essential function, identity, and structure, while also maintaining the capacity
for adaptation, learning, and transformation.” (IPCC, 2014).

To be resilient means to bounce back efficiently and to restore the status quo ex ante
after a shock or crisis and, even more, to be able to change, learn, and adapt, and hence to
alter structures and functions simultaneously. Cities are particularly exposed to such
alterations, e.g. in terms of natural hazards and extreme weather events due to the high
amount of people and assets located in risk prone areas, but also in terms of other
disturbances such as terrorist attacks or financial crises which can affect every city with
tremendous and far-reaching consequences. Making cities more resilient therefore means to
strengthen a system against turbulences and construct functions and structures which are
flexible and elastic in terms of less vulnerable during crisis (Revi et al., 2014).

Thus, resilience is not only a concrete and observable capacity that is in a normative
sense desirable, but also has to take into account how actors make sense of their capacity to
deal with rapid changes (Kuhlicke, 2013). New forms of governance towards the creation
of ‘preventive resilience’ are needed in order to implement more resilient strategies and
behavior. In the presented approach risk perception and risk assessments in human habitats,
adaptation response measures and the planning perspective are in the chore of research.

3.4. Synopsis

The three dimensions resource efficiency, quality of life and resilience are interrelated
and influence each other (Kabisch & Kuhlicke, 2014; Krellenberg et al., 2017) (Fig. 1). To
analyze and evaluate those interrelations, the particular context of a city in terms of its
geographical location, its legal and institutional framework or its specific population
development concerning growth or shrinkage has to be considered. Furthermore, there are
conflicts and trade-offs between these dimensions which needs balancing. Accordingly,
risks, feed-backs and synergies need to be addressed. City-specific economic, political,
social or cultural contexts as well as different feasible options for policy formulation and
practice solutions in terms of governance are necessary which reflects the richness of urban
structures and urban landscapes. Thus, there is no transferable one-size-fits-all approach.
Successful examples can act as orientation, but what is more important, that are learning
effects from own experiences in the respective urban environment.
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Fig. 1. Components of urban transformations: conceptual frame.

4. FOCUSING ON LOCAL STAKEHOLDER INVOLVEMENT TO
STRENGTHEN URBAN RESILIENCE

Urban transformations occur on different geographic levels—regional, national, district
related. This becomes in particular clear by drawing attention on the resilience dimension
concerning disturbances and extreme events. Risks and hazards by flooding, heat stress,
storms but also air pollution or noise are impacting human livelihood, wellbeing and health.
In the context of weather extreme events and of climate change fundamental changes in a
city are directed to adapt to, or to respond to, singular, unique and most unexpected events
in terms of stress, shocks or crisis. The overall orientation is, hence, to enhance, build, or
develop the capacities of actors and technical systems to cope with threatening hazardous
events and, often, their occurrence at the same place (Kuhlicke, 2010; Kuhlicke, 2013;
Childers et al., 2015; Carter et al., 2015). Evidence from various case studies has shown
that the adaptation activities many cities are undertaking in terms of climate change are still
far away from being called a transformation, although cites are, due to the concentration of
people, enterprises, and infrastructure, particularly vulnerable to hazardous events. All over
the world there are cities located on rivers or in low-elevation coastal zones, which make
them per se more vulnerable to flooding. This means that, in the long run, many harbor
cities will be increasingly threatened by the sea level rise (United Nation Habitat, 2016).

Thus, aiming at urban transformations towards a resilient city, those should be
concerned with the less visible roots of urban vulnerability, such as social, cultural,
economic, and political factors that often overlap and interact on different spatial and
temporal scales. This is in accordance with O’Brien (2012), who argues that a broader and
more holistic approach to adaptation involves viewing the vulnerability context from
different spatial and temporal perspectives. Admittedly, urban vulnerability to climate-
related hazards varies in degree. And, it is, in particular, the interrelation between the
spatial-structural conditions of an urban area exposed to a discrete and identifiable event in
nature (or in society), together with the underlying susceptibility and response profile of its
inhabitants, that shapes the degree of vulnerability (Krellenberg & Welz, 2016). Thus, the
way of tackling the challenges also very much depends on the institutional capacities.
Hence, vulnerabilities are neither felt nor distributed equally between and within cities.
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In this context, the adaptive capacity of the city to climate change refers to a broad set of
resources (skills, competences, and social relations). This includes the degree to which local
authorities have integrated (or are in the process of doing so) climate change considerations
into their long-term planning and development processes (Krellenberg et al., 2014), in order
to be prepared and to react in an appropriate manner in case of intensified, extreme weather
events (e.g., facilitating evacuation or relocation activities). Thus, stakeholder involvement
in decision-making processes is essential, complementing the expert-led approaches (Begg
etal., 2017, Fujiki & Renard, 2018).

Capacity building strategies including improved risk communication and learning
effects are part of the process. The co-design and the co-production of new and advanced
instruments and tools support the handling of early warning systems, such as new web tools
or disaster response training for individuals and institutions. The collaboration between
experts and stakeholders concerning forecasting and now-casting as well as impact-
assessment by risk maps can enhance the preparedness of affected communities. Besides
advanced technical equipment, the threats of the affected people and the consequences for
their living conditions need consideration by decision makers and community leaders. A
trust grounded relationship is an essential prerequisite to convince and facilitate behavior
change towards own responsibility (Begg et al., 2016). This includes technical investments
as far as possible but also behavior change, in particular after repeatedly experienced
extreme events and strong damages in a short time period.

5. CONCLUSION

Summing up, there is a large agreement concerning the challenges of urban
development. An urged need to change environmental resource consumption, behavior
routines and governance modes to reach the sustainable development goals is largely
acknowledged. The letter includes as much as participation and involvement of the local
urban population. But there is no single and simple recipe. Local cultural, political and
economic as well as environmental conditions shape the base for urban transformation
pathways. Its three core dimensions resource efficiency, quality of life and resilience and
their interdependencies provide a robust approach for research and concrete action in terms
of urban transformations towards sustainability. This approach, grounded in socio-
environmental research, reflects the results and experiences within a five-year lasting
interdisciplinary research agenda, including social and natural scientists as well as
engineers. Reflecting these research results in relation to a number of related papers from
other authors, we came across that this conceptual approach helps to focus the research
strategy in an integrative manner and to discover research gaps. Furthermore, we recognize
the need for intensive collaboration with urban planners, architects, designers and
infrastructure managers to pursue sustainable urban development comprehensively.
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