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Abstract 

Climate change is one of the main environmental issues challenging cities in the 
21st century. The change in climate conditions is largely due to greenhouse gas 
(GHG) emissions. Cities are considered as the main factor responsible for GHG 
emissions, whose amount could still rise due to the expected increase of urban 
population. Thus, climate change and the growth of urban population appear 
closely linked in a negative loop and the ways in which their trends will develop 
and interact will be of great consequence to the wellbeing of human populations 
in the future. Up to now, European efforts have been largely focused on the 
mitigation of climate change. Only recently, the EU has stressed that – even though 
mitigation strategies still remain a priority – a larger focus has to be devoted to 
adaptation measures, in order to face the unavoidable impacts and related 
economic, environmental and social costs of climate change.  
     Grounding on these premises and according to the Rio+20 Declaration “The 
Future we want”, this contribution explores the role of adaptation planning for 
driving European cities towards the achievement of sustainability goals, 
emphasizing the need for a better integration of disaster risk reduction and climate 
adaptation policies in urban planning. Current Adaptation plans, in fact, are likely 
to become a further sectoral tool, scarcely related to policies and tools for both 
disaster risk mitigation and land-use planning.  
Keywords:  climate change, adaptation, urban planning, resilience, sustainable 
development. 
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1 Introduction 

Due to urban lifestyle and economy, cities are responsible for more than 70% of 
greenhouse gas emissions [4, 5], which is the main driver of climate change. Most 
of the world’s population currently lives in urban areas and urban population will 
further increase by 2050. According to the last report of the IPCC [6], the 
“continued emissions of greenhouse gases will cause further warming and changes 
in all components of the climate system. Limiting climate change will require 
substantial and sustained reductions of greenhouse gas emissions”. Up to now, 
significant efforts have been addressed to promote mitigation strategies, aimed at 
reducing GHG emissions, while the issue of adaptation has gained importance 
only recently. In 2013, the EU Strategy on adaptation to climate change has been 
adopted. It clearly underlines that, “although climate change mitigation must 
remain a priority for the global community (…), we (…) have no choice but to 
take adaptation measures to deal with the unavoidable climate impacts and their 
economic, environmental and social costs” [2]. The focus on adaptation stems 
from the growing and shared awareness that, despite the efforts to reduce GHG 
emissions, climate change is going to occur [7] and its impacts will be particularly 
severe in urban areas [8], due to the concentration of people and assets. Thus, 
adaptation measures are receiving an increasing financial support and the pivotal 
role of cities in addressing climate change has been largely discussed in the last 
decade [9]. Nevertheless, while numerous European cities have joined the 
Covenant of Majors, giving rise to a mitigation strategy, few of them have started 
an adaptation process addressed to establish local strategies for enhancing urban 
resilience in face of “the unavoidable climate impacts and their economic, 
environmental and social costs” [2]. The recent launch, in March 2014, of the 
Mayors Adapt Initiative, set up by the European Commission could largely 
increase the number of cities involved in climate adaptation.  
     Hence, due to the growing awareness of the need for adaptation and of the 
pivotal role of cities, this paper will explore the potential role of adaptation 
processes for mainstreaming disaster risk reduction as well as climate  
adaptation policies into urban planning processes, in order to promote a 
sustainable urban development. Current adaptation plans are indeed scarcely 
related to policies and tools for both disaster risk mitigation and land-use planning. 
On the opposite, urban planning  which has largely contributed to the occurrence 
of more frequent, severe and unpredictable climate-related disasters in urban areas 
– could provide a framework under which competing goals and land uses could be 
negotiated and reconciled [10], preventing the adaptation plans to become a further 
sectoral tool. In detail, starting from a brief description of the main EU initiatives 
addressed to enhance cities’ adaptation, the paper explores the main features and 
obstacles of adaptation processes and highlights strengths and weaknesses of 
current adaptation plans, focusing on their relationships with disaster risk 
mitigation policies, environmental management and land use planning tools.  
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2 The European path towards cities’ adaptation 

Europe, which has been one of the world leaders in the global mitigation policies, 
only recently has focused on adaptation. As remarked by the EU Strategy on 
adaptation to climate change, although three quarters of the population of Europe 
live in urban areas, European cities “are often ill-equipped for adaptation” [2]. 
Mitigation and adaptation strategies, although complementary, largely differ in 
their objectives as well as in the temporal and spatial scales of references. 
Mitigation strategies, which aim at reducing GHG emissions, generally result from 
international agreements, provide global benefits – although implemented at 
national or local levels – and refer to a long-term perspective. Adaptation 
strategies, which aim at adjusting natural or human systems in response to actual 
or expected �climatic stimuli or their effects [11], are strongly characterized as 
site-specific measures. Moreover, they generally refer to the scale of the impacted 
system; thus, they are defined and implemented at local level – although 
sometimes based on wider common platforms at national or upper level – and 
provide local benefits [9, 12, 13]. Numerous initiatives addressed to improve 
knowledge and awareness in respect to adaptation issues have been undertaken in 
Europe starting from the 2007. These initiatives show the growing attention to 
climate adaptation and, mainly, the growing awareness of the need to enhance 
cities’ resilience in face of climate related risks. Nevertheless, only in the 2013, 
the EU has issued the Strategy on adaptation to climate change, addressed to 
enhance preparedness and capacity to respond to the impacts of climate change at 
different levels, from the European one up to the local level [2]. The strategy 
promotes the coordination and the sharing of information among the Member 
States, also through a further development of the European climate adaptation 
platform (Climate-ADAPT). It encourages the State Members to endorse 
adaptation strategies, providing funds for national adaptation; supports adaptation 
in cities, by launching a voluntary commitment based on the Covenant of Mayors 
initiative; guarantees that adaptation issues will be considered in different sectors 
of EU policies. The Strategy is a key step towards the adoption and the 
implementation of effective adaptation strategies at different levels, since in 
Europe, “adaptation is in most cases still at an early stage, with relatively few 
concrete measures on the ground. Some Member States have developed sector-
specific plans, such as plans to cope with heat waves and droughts, but only a third 
carried out a comprehensive vulnerability assessment to underpin policy” [2]. At 
present, more than half of the European Member States have adopted an adaptation 
strategy, in many cases followed by action plans. On the contrary, shifting to the 
city level and even though cities are largely considered as pivotal both to 
mitigation and adaptation issues, very few European cities have drawn up an 
adaptation plan. A recent study highlights that, on a sample of 200 large and 
medium sized cities located in 11 European countries, the “35% of the European 
cities studied have no dedicated mitigation plan and the 72% have no adaptation 
plan” [14].  A step forward could be probably done thanks to the recent initiative 
launched by the European Union. In the wake of what has already been done for 
promoting the adoption of mitigation plans at city level, in March 2014 the 
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Covenant of Mayors Initiative on Climate Change Adaptation has been set up by 
the European Commission for enhancing cities’ involvement in climate 
adaptation. The EU has devoted the 20% of the EU budget for 2014–2020 to 
climate action, including a dedicated 860 Million Euros of climate action funding 
through the LIFE instrument. 
 

3 The adaptation process: phases, features and obstacles 

According to numerous scholars and institutional documents, adaptation has to be 
conceived not as a one-time effort but as a process articulated at least in three 
interrelated phases [15–17]: a knowledge phase, addressed to assess climate 
impacts and risks at urban scale; a preparation phase, addressed to define strategies 
and measures for adaptation; a response and revision phase, addressed to 
implement, monitor and update the defined measures. As largely emphasized in 
current literature [9, 18, 19], in each phase gaps and obstacles to an effective 
climate change adaptation at city level arise.  
     In the knowledge phase, the main gaps are related both to the downscaling of 
climate change models to urban scale and to the assessment of urban vulnerability 
to climate-related phenomena. Scientific information about the future climate 
conditions is generally characterized by high uncertainty. Uncertainty, which 
already permeates the large-scale climate models, is generally exacerbated when 
climate models are downscaled at city scale. On the city level, climate model 
projections should pay larger attention to the peculiarities of the urban context that 
have received little attention up to now [20], and the impact assessment should 
take into account both the gradual/long term climate-related impacts (increases in 
the mean temperature or sea level rise) and the sudden shocks due to the changes 
in the intensity and frequency of extreme events [19, 21, 22]. Significant obstacles 
in this phase arise from the assessment of urban vulnerabilities to the 
heterogeneous impacts of climate change. The assessment of the multi-
dimensional concept of vulnerability shows difficulties and uncertainties, largely 
debated in the field of natural hazards and related, for example, to the need for 
taking into account the different facets of vulnerability (physical, systemic, 
economic, etc.) as well as the adaptive capacities of an urban context [11, 23, 24]. 
Due to the persisting lack of communication among scholars belonging to different 
scientific communities, the significant results achieved in the field of natural 
hazards are scarcely mirrored in current adaptation planning. Furthermore, the 
different temporal perspectives of climate change impacts, combined with the 
uncertainties that affect long-term urban development trajectories, make even 
more difficult the assessment of urban vulnerability to the climate-related 
phenomena.  
     The uncertainties that characterize the knowledge phase have also 
repercussions on the preparation phase, addressed to single out effective 
adaptation strategies and measures. Due to the growing awareness that no “plug 
and play solutions” are available in face of the heterogeneous impacts of climate 
change, adaptation measures have to be defined according to the peculiarities of 
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local impacts and to the vulnerabilities arising from the physical, functional and 
socio-economic features of the considered city urban. Hence, the availability of a 
reliable risk assessment is crucial for identifying priorities, while the availability 
of in-depth and disaggregate information on the heterogeneous risk factors 
(hazards, exposure, vulnerabilities) is essential to outline appropriate and spatially 
distributed adaptation strategies and measures. Adaptation strategies are generally 
grouped into three main groups [25]: “grey” measures, which rely on technology 
and civil engineering projects; although sometimes essential, these measures are 
often inadequate for dealing with more and more common extreme events, are 
very costly and may generate a false sense of safety; “green” or nature-based 
measures, currently strongly promoted at EU level, may offer multiple benefits to 
urban areas (protection against floods, biodiversity, clean air, and so on); they are 
useful for promoting “multi-objective strategies”, crucial in the face of economic 
crisis as well as of the significant uncertainties of climate trends; “soft” measures, 
addressed to alter human behaviour, may be very useful for improving response 
capabilities of local communities and, in so doing, for enhancing urban resilience. 
Although largely referred to these groups, adaptation measures have to be tailored 
on each urban context, based on the in-depth analysis of hazard factors and of the 
related vulnerabilities. Moreover, climate change may affect different sectors 
(from land use to transportation, from water supply to energy). Hence, the need 
for coordination across different sectors and for broad partnerships including local 
communities, non-profit organizations, academic institutions and the private 
sector has been largely emphasized as a potential barrier to an effective adaptation. 
Numerous scholars have pointed out, in fact, the importance and, meanwhile, the 
difficulty in coordinating policies and measures across different levels of 
government, as well as in involving institutions, private stakeholders and 
communities [9, 19], also due in many cases to the lack of shared aims for a 
climate-proof urban development. Finally, the difficulty of integrating adaptation 
strategies, disaster risk reduction (DRR) policies and land use and transportation 
planning choices at local level has to be remarked. Hallegatte et al. [25] largely 
emphasize, for example, that current “land use decisions and zoning may 
exacerbate or limit the vulnerability of urban dwellers and of infrastructures to the 
growing threat of climate change”. As emphasized by the Rio+20 Declaration too, 
the integration among disaster risk reduction, resilience and climate risks in urban 
planning could be a great opportunity for cities and communities – generally 
dealing with significant resource constraints – to access financial resources and to 
reduce potential conflicts between climate change issues and other local priorities. 
According to the Guidelines for Climate Change Adaptation in Cities provided by 
the World Bank, “cities that are able to integrate adaptation with a broad spectrum 
of existing planning processes and goals – including priorities in disaster risk 
reduction, sustainable development, and poverty reduction – will be best 
positioned to thrive in this new era of climate change” [16]. 
     The complexity and long-term horizon of climate change phenomena, of the 
evolution of cities as well as of the adaptation processes assign a key role to  
the revision phase, important for ensuring the effectiveness of the whole process.  
The implementation of the adaptation measures have to be constantly monitored, 
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evaluated and revised, according both to the updating of the available knowledge 
on climate change and climate-related phenomena and to the effectiveness of 
policies, programs and measures. Nevertheless, “monitoring and evaluation is 
proving to be particularly difficult, as indicators and monitoring methodologies 
have hardly been developed” [2]. Moreover, while the mitigation plans, referring 
to international or European thresholds, may constrain their strategies to precise 
targets - which facilitate the control on the effectiveness of the implemented 
strategies and actions – the adaptation plans often include site-specific measures, 
referred to the peculiarities of the hit systems. Hence, the monitoring of the 
adaptation process should also be site-specific. Hence, the revision phase has an 
inherent complexity and is considered one of the weakest areas of adaptation 
process, due to the difficulties of monitoring heterogeneous measures, affecting 
different sectors, acting on different scales and over different time spans. 
Moreover, the common lack of financial, human and technical resources, of 
baseline data and historical trends as well as the insufficient sharing of information 
across different sectors have to be considered. 
 

4 Adaption plans: strengths and weaknesses  

Strengths and weaknesses of current adaptation plans will be outlined referring to 
three adaptation plans: the London Mayor’s Climate Change Adaption Strategy 
“Managing Risks and Increasing Resilience, (2011); the Copenhagen Climate 
Adaptation Plan (2011); the Rotterdam Climate Adaption Strategy (2013). These 
Plans are at the cutting edge in the European context, since they have been carried 
out in three climate leader cities, very active both on mitigation and adaptation 
issues, and closely related to adaptation strategies established on a national level. 
Referring to recent studies for a detailed description of the features and contents 
of each plan [27], here we will focus on the potential of these plans for overcoming 
gaps and obstacles discussed in the previous paragraph, outlining their strengths 
and weaknesses in respect to the different phases of the adaptation process  
(fig. 1). 
     A significant strength of the three plans can be recognized in the common 
awareness that the numerous challenges that cities have to deal with cannot be 
faced piecemeal since, in order to achieve sustainability goals, an integrated 
systems’ view of the world is required. Hence, the proposed examples are 
addressed not only to prevent or reduce the impacts of the numerous climate-
related hazards but also to preserve and enhance the quality of life and prosperity 
for current and future generations as well as to protect and improve the quality of 
urban environment. Moreover, all of them are framed into a multilevel and 
integrated climate policy, developed according to a clear structure of competences 
and duties both at national and at local level. In the UK, responsibilities for climate 
change mitigation, adaptation, and energy strategies have been transferred from 
central government to the Greater London Authority, which is also responsible for 
producing London-wide strategies for spatial planning and environment. Both 
Denmark and The Netherlands are characterized by a close cooperation among 
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national and local government, showing a long tradition of cooperation among 
different government bodies, stakeholder organizations and citizens. On the local 
scale, the three case studies have developed an integrated climate policy, since 
mitigation and adaptation plans have been issued together or within few years. 
Such a circumstance is important for guaranteeing synergies and reducing 
conflicts, which often arise between mitigation and adaptation policies as well as 
among measures addressed to deal with different hazard factors.  
     As for the knowledge phase, the case studies present relevant strengths in 
respect to the assessment of the climate-related hazards. Despite the difficulties 
related to the downscaling of large-scale climate models, the three plans provide 
in-depth qualitative and quantitative analyses of the climate-related phenomena on 
urban scale, based on large-scale scenarios and in-depth studies at local scale.  
     On the opposite, they show significant weaknesses in respect to the 
vulnerability and risk assessment. Firstly, none of them provide a clear definition 
of vulnerability or include a reference to the long and rich tradition of studies and 
researches on vulnerability carried out in the field of natural hazards. In this field, 
although methodologies for analysing and assessing vulnerability are still 
heterogeneous, the concept has been widely recognized as a multi-dimensional 
one, comprising different aspects (physical, systemic, social, economic, 
environmental, institutional, etc.), constantly interacting in time and space  
[11, 23, 24, 28]. Moreover, the three plans provide aggregate risk evaluations, 
generally expressed in monetary terms, paying scarce attention to the different 
aspects of urban vulnerability and including little or no vulnerability maps 
(generally only maps of the exposed elements to the different hazard factors are 
available). This represents a significant weakness of current adaptation plans. In 
fact, although an aggregate risk assessment is important to identify priority areas 
and sectors, disaggregate information related to vulnerability features of exposed 
elements and systems are crucial to outline appropriate adaptation policies. 
Finally, it is worth noting that, although some of the case studies explicitly refer 
to resilience, the latter is not defined and no indicators for assessing urban 
resilience are provided. 
     As for the preparation/response phase, all the selected plans ground on the 
awareness that adaptation does not represent a steady state. Hence, they outline 
dynamic and flexible adaptation processes in face of the numerous uncertainties 
due to the changing climate projections, to the urban development trajectories as 
well as to future technical development. Thus, these processes are capable of 
continuously incorporating new knowledge and revising, accordingly, their goals, 
objectives and actions. According to this premise, adaptation measures generally 
refer to a short-term time horizon, even though most of the selected plans provide 
a detailed economic and temporal program, articulated in respect to different 
geographical scales or to different urban areas, singling out subjects and tools for 
the implementation of the foreseen measures. 
     Another relevant strength of the selected plans is that all of them devote large 
attention to the “green measures”, emphasizing the key role of nature-based 
solutions for improving green infrastructures in urban areas. The strengthening of 
green infrastructures is clearly recognized as a multi-objective strategy, capable  
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of dealing with the climate change impacts and improving biodiversity in urban 
areas – providing important services (e.g. clean air) as well as important areas for 
leisure activities – in one, capable of guaranteeing a better quality of life for 
citizens.      
     In respect to the obstacles that generally characterize the preparation phase – 
related to the heterogeneity of policies, to the need for integrating adaptation 
policies into existing planning tools and, consequently, for coordinating different 
stakeholders – it is worth noting that all the plans emphasize that climate change 
adaptation does not require new policies or new planning tools. On the opposite, 
all of them clearly state that adaptation requires a clear understanding of how 
climate change may affect the context at stake and the integration of such 
understanding into all decision-making processes affecting urban development. 
Furthermore, they emphasize the need for linking adaptation strategies to other 
policies and projects, as well as to the existing management and maintenance 
programs and, above all, for mainstreaming adaptation policies into existing 
disaster risk management and land-use planning process. Among the weaknesses 
of the analysed adaptation plans, the limited use of “smart” tools capable of 
improving the awareness of climate-related impacts among different stakeholders 
has to be underlined. Only the Rotterdam Plan provides smart solutions  
(e.g. sensor technologies, decision support systems, interactive knowledge tools, 
etc.) for collecting and disseminating knowledge as well as for building up 
consensus on adaptation measures and sustaining bottom-up initiatives. A wider 
use of ICTs could, on the opposite, improve the learning capacities of local 
stakeholders, which is crucial both for an effective adaptation and for enhancing 
urban resilience [29].  
     Finally, in respect to the revision phase all the selected plans – even though 
they are at cutting edge in Europe – show important weaknesses. Although all the 
selected plans provide a detailed economic and temporal planning of the proposed 
measures, in fact, none of them outlines sets of indicators capable of monitoring 
the effectiveness of the foreseen actions.  

5 Conclusion 

In face of the heterogeneous impacts of the climate-related phenomena (floods, 
heat waves, droughts, etc.) that numerous European countries are already suffering 
and following the initiatives started by the EU for improving knowledge and 
awareness in respect to adaptation issues, numerous European cities have started 
an adaptation process, despite the significant obstacles due to the uncertainties in 
the future climate scenarios. This contribution, grounding on current literature and 
on the comparative analysis of some recent adaptation plans at urban scale, focuses 
on gaps and obstacles arising from current adaptation processes and on the main 
strengths and weaknesses of current adaptation plans. In detail, the in-depth 
analysis of current literature on cities’ adaptation to climate change and of three 
recent adaptation plans has allowed us to better understand challenges and 
opportunities arising from the on-going adaptation processes. On the one hand, in 
fact, they shed light on the numerous difficulties related to the different phases of 
the process. On the other hand, they clearly underline that adaptation planning 
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might be a great opportunity for promoting a sustainable growth, enhancing urban 
resilience in face of “the unavoidable climate impacts and their economic, 
environmental and social costs” [2]. 

Table 1:  Strengths and weaknesses of the London, Copenhagen and 
Rotterdam adaptation plans (strengths in blue; weaknesses in 
green). 

 
 
     In respect to the opportunities, it is worth emphasizing that, in line with the 
Rio+20 Declaration “The Future we want” [3], disaster risk reduction as well as 
climate adaptation policies are crucial for promoting a sustainable urban 
development. Furthermore, it has to be underlined that climate change and, 
namely, its increasing impacts on urban areas are forcing planners to pay a 
renewed attention to the principles of environmental planning. Environmental 
planners have largely investigated the concept of adaptation of ecological and 
socio-ecological systems to external threats since the Seventies [30–32]. Such 
issue has been currently revisited and improved by the numerous scholars who 
have contributed to the debate on sustainability and resilience [29, 33, 34]. In 
respect to the challenges, it is worth underlining that the selected experiences do 
not seem to fully benefit by the significant results already achieved in the field of 

 WIT Transactions on Ecology and The Environment, Vol 191,
 www.witpress.com, ISSN 1743-3541 (on-line) 

© 2014 WIT Press

The Sustainable City IX, Vol. 1  557



risk analysis. Despite the numerous projects funded by the European community 
in order to promote the building up of a shared knowledge and common 
methodologies among the scholars working in the field of natural hazards and 
those involved in studies and research on climate change, a difficulty in 
transferring concepts, methods and results from one field to the other still persists. 
Such difficulty is even more troubling in the light of the close relationships 
between climate related impacts and the increasing occurrence of natural hazards 
(e.g. floods) that largely emphasize the need for better integrating climate change 
adaptation (CCA) and disaster risk reduction (DRR) into the wider framework of 
urban planning processes. To this aim, contents and roles of urban planning should 
be largely reviewed. Urban planning processes – which have largely contributed 
to the occurrence of more frequent, severe and unpredictable climate-related 
disasters in urban areas – are currently called to play a pivotal role both as a 
technical mean by which climate policies and disaster risks can be effectively 
delivered [39] and as the arena in which all competing goals and land uses have to 
be negotiated and reconciled [10]. 
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