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Resilient Cities is the global forum on urban resilience and adaptation convened in Bonn, Germany.
The congress series provides an international platform to share the latest information, good practices,
challenges, and innovations for creating more resilient cities. The outcomes present an annual snapshot
of the state of urban resilience, building on discussions and developments from previous years.

Introduction

Introduction

In 2015, the 6th edition of Resilient Cities focused on practical application and implementation, with
a prominent track dedicated to financing resilience. Through concrete examples, participants gained
insight into topics such as resilient infrastructure, city data and indicators, disaster risk reduction,
resilient urban food systems and collaborative approaches. Emergent topics including communicating
resilience and resilient public health systems were also discussed. The importance of inclusive urban
development and the informal sector were cross-cutting issues which will be further explored at
Resilient Cities 2016.
This report aims to reflect the outcomes of Resilient Cities 2015 and broader activities in the field of
urban resilience and climate change adaptation. Based on the expertise of international experts and
practitioners, the following pages present case studies and lessons learned from around the world,
as well as challenges and gaps. The text is best understood in conjunction with the 2013 and 2014
Resilient Cities Congress Reports.
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Congress at a glance
Scene setting
On 8–10 June, Resilient Cities 2015 gathered nearly 430 participants – 25% of whom represented
local governments – in Bonn, Germany to discuss innovative solutions and best practices for urban
resilience and climate change adaptation. For the first time, the congress was held in parallel with the
United Nations Climate Change Conference in Bonn. This contributed to positive exchanges between
participants from local governments, the private sector, academic and research institutes, international
and non-governmental organizations, and UNFCCC delegations.

Importance for local governments
Representatives from over 180 local governments have attended Resilient Cities since 2010. The
congress provides a global platform for local governments to share ideas and build partnerships
through direct exchange with fellow cities and a community of international experts. The forum brings
together diverse stakeholders to explore common topics of interest and to tackle challenges facing
cities at all stages of resilience planning. Discussions between researchers and practitioners bridge
the gap between science and policy to foster the development of integrated approaches with original,
evidence-based solutions.
“I’ve gained knowledge and experience through working together to understand why we are vulnerable, who’s
making us vulnerable and how we can be more resilient to this vulnerability. Resiliency for cities is no longer
somebody’s agenda. It’s a world-wide agenda.”
Patricia Jiménez Pérez, General Director, IMPLAN La Paz, Municipality of La Paz, Mexico

25%

Resilient Cities by the numbers:

429
from

local government
representatives

participants

54 countries

57 urban areas and

from
regions

174 speakers
Congress composition
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•

36 thematic sessions including panels,
workshops, and other interactive formats;

•

3 plenary sessions: the Opening Plenary, the Finance Forum
Opening Panel, and the Summary and Outlook Plenary;

•

2 thematic forums on Financing Resilience and Resilient Urban
Food Systems;

•

2 Reality Check Workshops featuring The City of Tshwane,
South Africa, and Pemba and Quelimane, Mozambique;

•
•
•

13 posters presented by 17 speakers in two dedicated sessions;

presentations,

7 exhibitors present throughout the three days; and
Special elements, including the Opening Reception at the Bonn
Art Museum and the Mayors’ Dinner with UNFCCC negotiators ,
and side events (see page 7).
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Resilient Cities Rationale
Urban resilience in focus

Urbanization also concentrates risk in cities, which become more vulnerable to shocks and stresses
(e.g. from climate change), even while contributing to underlying causes (e.g. GHG emissions).
Resilience-building is therefore an essential component for urban development planning. A ‘Resilient
City’ is prepared to absorb and recover from any shock or stress while maintaining its essential
functions, structures, and identity, as well as adapting and thriving in the face of continual change. This
requires evidence-based, long-term, and inclusive strategies that take an integrated, systems approach
to reduce vulnerability and disaster risk while increasing adaptive capacity in line with sustainable
development goals (ICLEI, 2015).

Congress Rationale

Cities are home to over half of the world’s population – 3.96 billion people – a number expected to
grow to 5.1 billion by 2030 (UNDESA, 2015). This oft-quoted fact has profound implications for a new
urban future, one in which the face and nature of our cities will change as they become increasingly
concentrated centers of human culture and economic activity.

Urban resilience has gained prominence in part due to climate change - a global threat with highly
localized consequences. These include more frequent and intense heat waves, storms, and an
accelerated rate of sea level rise, with disproportionate impacts on urban areas and disadvantaged
populations (IPCC, 2014). Local governments therefore have a crucial role and responsibility to prepare
for and adapt to climate change.
“National governments may make agreements. But change has to take place locally, where more and more
of us are living our lives each day.”
David Cadman, President 2006-2015, ICLEI –Local Governments for Sustainability

Natural disasters and losses in 2014 and early 2015
Many cities struggle with widening development gaps, limited resources, and polarized priorities which
make adaptation difficult. This is especially true in the Global South and in fast-growing cities worldwide.
Yet developments on the ground progressively show that resilience is a necessity, not a choice.
“Resilience can be a matter of life and death. In this world, there are regions where lives and livelihoods are
being threatened by climate issues.” Vijay Nehra, Commissioner, Rajkot Municipal Corporation, India
According to Swiss Re’s sigma study (2015), 2014 had a record number of 189 natural disasters, in
line with predictions for more frequent and intense disaster events. As in the previous 3 years, Asia
suffered the worst human and financial losses. Heavy rain caused landslides in Afghanistan, which
killed 256 people, and the worst flooding in 60 years for northern India and Pakistan, resulting in 665
deaths. In China, Vietnam and the Philippines, Typhoon Rammasun caused 176 deaths and extensive
infrastructure and agriculture damage equal to USD 5 billion. The costliest disaster was Cyclone
Hudhud in India, at USD 7 billion in damages. Extreme cold and snow led to deaths in Peru (500) and
Japan (26) while the Balkans experienced the heaviest rainfall in over a century, triggering floods and
landslides that killed 82 people.
Overall, 2014 had one of the lowest casualties from natural disasters in single year, at approximately
12,700 people. Total global economic losses were also down from 2013, amounting to USD 101 billion,
of which USD 28 billion were insured losses.
In contrast, over 18,000 casualties have occurred in the first six months of 2015 alone, primarily victims
of the Nepal earthquake (9,000) and heatwaves in India and Pakistan (4,000). Cyclone Pam also caused
devastation in the Pacific, but only 15 deaths, in part due to rapid international assistance.
These alarming statistics highlight the unpredictability of disaster events and the need for action on
behalf of the most exposed populations. Climate hazards vary by location - the forthcoming ARC2-3
report identifies inland and coastal flooding as dominant hazards leading to disasters in Asia, North
America, and the Caribbean, while drought, heat waves, and high winds are dominant in Africa and
Europe (Rosenzweig et al, 2015). The impacts of these hazards, however, vary more by the preparedness
and adaptive capacity of individuals and communities together with their urban systems and services.
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Updates from 2014 to 2015
Progress 2014 - 2015
Urban resilience has grown from a niche to a mainstream issue. Cities are moving quickly from planning
to implementation, with several pioneers evaluating and reporting successes and failures to improve
and scale up actions both locally and globally (e.g. City of Copenhagen). Implementation is hindered,
however, by a lack of financial and technical resources. As a result, new actors, commitments, and
resources have emerged at all levels to accelerate urban resilience efforts.

Global events and commitments
2014 and 2015 have been milestone years for defining how the world will respond to disasters, climate
change, and the goal of sustainable, inclusive development over the next two decades. Cities and
resilience have been recognized as essential components for these responses. The resulting global
frameworks establish a collective vision for improved quality of life and set the tone for the New Urban
Agenda to be adopted at the Habitat III conference in 2016.
In September 2014, UN Secretary-General Ban Ki-moon convened a UN Climate Summit to catalyze
action ahead of the 21st Conference of the Parties (COP21) to the UN Framework Convention on Climate
Change (UNFCCC) in Paris in 2015. Outcomes included the Resilient Cities Accelerator Initiative, the
Cities Climate Finance Leadership Alliance, and the Compact of Mayors. The Compact is an agreement
by city networks (ICLEI, C40, UCLG) and their members to commit to reduce local greenhouse gas
emissions, enhance resilience to climate change and track their progress publicly. One year later, over
175 cities are participating to become compliant. Data are shared with the UNFCCC Non-State Actor
Zone for Climate Action (NAZCA) to facilitate vertical integration and mobilize support for local action.
In March 2015, nations adopted the Sendai Framework for Disaster Risk Reduction 2015-2030 at
the Third UN World Conference on Disaster Risk Reduction (DRR). The framework sets global targets
for substantial reductions in disaster losses with guidelines for empowering local authorities and
communities to develop local DRR strategies. In response, the UNISDR Making Cities Resilient Campaign
has been updated with the “New Ten Essentials for Making Cities Resilient,” a 10-point checklist for
local governments to assess their DRR progress. UNISDR is also developing new tools, indicators, and
knowledge sharing platforms for local DRR through multi-stakeholder partnerships like the UNISDR
Private Sector Alliance for Disaster Resilient Societies (ARISE).
The Sendai Framework helped set the stage for the Sustainable Development Goals (SDGs) adopted
six months later including Goal 11: Make cities and human settlements inclusive, safe, resilient and
sustainable. SDG 11 includes specific targets to reduce vulnerability and disaster losses while increasing
the resilience and adaptive capacity of urban spaces and populations by 2030.

Global Partnerships
The Medellin Collaboration on Urban Resilience
(MCUR) was launched during the 7th World Urban
Forum in Medellin, Colombia in April 2014. The
collaboration aims to facilitate the flow of knowledge
and financial resources necessary to help cities
become more resilient to disruptions related to
climate change, disasters caused by natural hazards,
and other systemic shocks and stresses, including
the socioeconomic challenges associated with rapid
urbanization. Members include ICLEI, C40, UNHabitat, UNISDR, the World Bank, Global Facility for
Disaster Reduction and Recovery (GFDRR), InterAmerican Development Bank (IDB), Rockefeller
Foundation, 100 Resilient Cities, and Cities Alliance.

Mayors at ICLEI’s World Congress 2015, April 2015

MCUR is also partnering with the soon to be launched Cities Alliance Joint Work Program on Resilient
Cities. Members of the Joint Work Program met during Resilient Cities to discuss deliverables for the
program which will begin in late 2015 /early 2016.
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Under the Resilient City Agenda, ICLEI supports local governments to take
appropriate resilience actions while facilitating cities-to-cities exchange and
international cooperation to scale-up progress. This commitment was reaffirmed
in the ICLEI Seoul Strategic Plan 2015-2021, adopted at the ICLEI World Congress
2015. ICLEI Vice Presidents James Nxumalo, Mayor of Durban and Miguel Ángel
Mancera, Mayor of Mexico City were named as Co-Chairs of Resilient City Strategies
2015-2018.
At the global level, ICLEI assists local governments to commit to and publicly report
integrated mitigation and adaptation activities. Under the Durban Adaptation
Charter, cities commit to ten principles of holistic climate action. Implementation
of the DAC has advanced through capacity building activities and the creation of
regional hubs in Durban, South Africa, Fort Lauderdale/ Broward County, USA,
and Kinondoni Municipality in Dar es Salaam, Tanzania. Reporting can be done
through the Carbonn Climate Registry, and as part of the Transformative Actions
Program (TAP). The latter will present ambitious local-level projects to nations and
implementation partners beginning at COP21.
2015 also saw the expansion of the congress series with the first Asia-Pacific Forum
on Urban Resilience and Adaptation, Resilient Cities Asia-Pacific 2015, in Bangkok,
Thailand 11-13 February 2015. The congress focused on regional solutions and
partnerships for improving adaptive capacity through people-centric approaches
in highly vulnerable cities of the Asia-Pacific. Additional information and outcomes
can be found in the congress report.

Resilient Cities 2015
Co-Patrons

Christiana Figueres
Executive Secretary,
United Nations
Framework Convention
on Climate Change
(UNFCCC)

Updates from 2014 to 2015

Resilient Cities Agenda and Congress Series

The Global Forum expanded to include new partners, such as Agence Française de
Développement (AFD), under our esteemed Co-Patrons (on the right).

Congress side events
Pre-event lecture “Cities as laboratories against the background of climate
and digital change”: This lecture by Prof. Michael Batty from the University College
London explored synergies between three of the world’s megatrends - Population
growth/urbanization, digital change, and climate change – and the opportunities
and challenges they present for cities. The event was organized on June 7th as
part of the UN City of Bonn lecture series “The World in Transformation: Climate.
Global. Digital.”

Margareta
Wahlström
Special
Representative of the
Secretary-General
for Disaster Risk
Reduction, United
Nations Office
for Disaster Risk
Reduction (UNISDR)

Urban Climate Change Research Network (UCCRN) Networking Event:
UCCRN introduced its network and initial findings from the Second Assessment
Report on Climate Change and Cities (ARC3-2), a comprehensive report on climate
change mitigation, adaptation and economics in cities due to be launched at
COP21. Participants discussed the report with contributors during the session
which highlighted the value of “knowledge hubs” and explored how to address
knowledge gaps in the future.
Expert Group Meeting on Guidelines for City Climate Action Plans: Following
the congress, UN-Habitat hosted a meeting as part of their year-long process to
develop Guidelines for City Climate Action Plans. The process began in Oslo in
March 2015 and is expected to conclude with the launch of a “Version 1.0” of the
Guidelines at COP21 in December 2015.
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Key developments in urban resilience
This section summarizes the outcomes of the congress by subtheme and captures the state of urban
resilience globally by exploring new developments and innovations. General messages from the
congress discussions, as well as specific tools, city case studies, and solutions, are highlighted in the
following pages and cross-referenced to additional information and online resources.

Financing resilience
Planning and policy momentum toward implementing adaptation strategies can come to an abrupt
halt as cities struggle to mobilize funding. In response to the growing need to overcome this impasse,
Resilient Cities continued its focus on finance, hosting a dedicated Finance Forum and discussing the
main obstacles and opportunities for financing urban resilience throughout the congress sessions.

Locally sourced: Public versus private sector funding
Funding is currently available for just one sixth of the USD 150 billion projected annual costs of global
adaptation in 2025. The World Bank calculates that 80% of adaptation costs could be carried by urban
areas, filling this gap (CDC Climat Research, 2015). How much should come from public or private funds
is a source of debate.
The City of Copenhagen, Denmark, in cooperation with a local utility company, is successfully financing
its Storm Water Management plan and related green infrastructure projects through water taxes. The
City also won its bid for national legislation reform to allow for non-traditional approaches, which
halved costs. Highlighting the multi-functionality of adaptation projects increased public acceptance
of the taxes.

Key themes

In contrast, HR&A uses the example of reconstruction in New York, USA following Superstorm Sandy
to argue that public funding should be a last resort. By creating new asset value – for example, from
avoided damage, insurance savings, and enhanced property value – certain adaptation projects
paid for themselves. When the value of adaptation exceeded the value of new assets (e.g. for socioeconomic development in poorer areas), public funds covered the shortfall. In addition, cities can scaleup capital investment by incentivizing private actors to include resilience measures in new building and
retrofitting projects. By supporting small businesses in this regard, cities can enhance overall resilience
and revitalize commercial corridors.
“Climate change will impact the private sector; it will also end up in
their back yard, affect their consumer market, business activities,
supply and distribution chains, and might change the value of their
assets. The private sector must understand that not investing in
adaptation and urban resilience will be an expensive experience in
the long run.”
Evaydée Pèrez Sarraff, Climate Change Center Director,
Dominican Institute of Integral Development (IDDI), Santo
Domingo, Dominican Republic

A new approach to multilateral funding
For local governments with a limited tax or asset base, bilateral
and multilateral funding for adaptation may offer a solution.
Such funds are often inaccessible to cities, however, with
a large portion still directed toward national governments.
To tap into these resources, local governments can submit
larger, integrated projects that match the funding profiles
of multilateral institutions. New initiatives like the Global
Environment Facility’s (GEF) Sustainable Cities Integrated
Approach Pilot program support such efforts. The program
aims to stimulate development and investment in holistic,
Finance Forum roundtable discussions
sustainable urban planning.
and workshops at Resilient Cities 2015
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The value of subnational financial institutions
Additional barriers to direct financing may include
language barriers – e.g. if application materials
are not available in local languages – or national
regulations. In Brazil, for example, the national
government must authorize loans to local
authorities and vouch for their fiscal responsibility.
Subnational financial institutions play a valuable
role in this regard, enabling cities to secure funds
more directly. In Latin America, the French Agency
for Development (AFD) partners with institutions
like the Development Bank of Minas Gerais, Brazil,
with local knowledge to support faster services
and broader structural reforms. The Development
Bank of Latin America (CAF) also emphasizes local
expertise, helping local banks to identify promising
resilience initiatives and encouraging direct
financing to strengthen local institutions.

Case Study: The City of Rouen, France
The City of Rouen has developed 350 acres
of business parks and eco-districts in the city
center, such as the Luciline Rives de Seine,
which is situated on a former brownfield
site. The regeneration project is guided by
compulsory infrastructure requirements that
aim to reduce risks while enhancing energy
efficiency and resilience. Key success factors
include a strong political commitment by
the local government, strategic investment
programs, European funding, and national
recognition which earned the city the
“Territory of positive energy for green growth”
label and an award for excellence for its
eco-quarters. The City notes that long-term
planning also requires long-term financing,
which means that the government must be
able to follow through on its commitments
and realign priorities accordingly.

Limited local capacity to secure and manage
adaptation funding remains an obstacle for many
cities. For example, in Nacala-Porto, Mozambique,
more skilled staff is needed to translate and
decipher climate fund requirements into actionable
plans for decision makers. USAID-supported
“writeshops” offer one solution by training cities
on donor criteria and on how to write successful,
competitive proposals.
Another challenge is designing bankable projects
Christine Rambaud, Deputy Mayor in charge of Urban
funders are likely to finance. According to
Planning, City of Rouen, France
preliminary findings from CDC Climat research,
most international finance institutions fund disaster risk reduction and soft adaptation measures.
Some development banks focus on specific activities (e.g. ecosystem-based adaptation) or innovative
initiatives (e.g. insurance mechanisms), a trend which may grow in the future. In the meantime, cities
are advised to package resilience projects together with co-benefits as part of long-term, scalable plans.

Key themes

Strengthening local capacity and innovation

There is also a strong argument for local innovation. In Barcelona, Spain, OptiCits positions itself as a
startup in the new “resilience sector,” which they consider to be a unique space for entrepreneurs to
pursue sustainable business models while serving the municipality. In New York, the Rebuild by Design
competition was instrumental in generating creative solutions with multiple stakeholders.
By driving innovation and pushing for diverse locally-controlled funding supported by good governance,
cities can ensure financing mechanisms are shaped by their needs, and not the other way around.

Selected tools for resilience financing:
• City Strength Resilient Cities Program (World Bank) – diagnostic tool that identifies priority
actions and investments to enhance resilience, encouraging a holistic and multi-sector approach
to reduce inefficiency and unlock opportunities;
• Climate and Disaster Risk Screening Tools (World Bank) – online tools to help cities in the early
stages of planning understand potential risks to programs and investments;
• SuRe – The Standard for Sustainable and Resilient Infrastructure (Global Infrastructure Basel)
– private standard to create a common understanding of the characteristics (and benefits) of
sustainable and resilient infrastructure projects among stakeholders; and
• Pre-Feasibility Studies (Cities Development Initiative for Asia) – to measure the bankability of city
projects and understand which investments are viable in economic, social, environmental terms.
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Reality Check: City of Tshwane, South Africa
Towards a low carbon, resource efficient and climate resilient city
Home to the capital city of Pretoria, with a fast-growing
economy and 2.9 million people, the City of Tshwane
Metropolitan Municipality (CoT) is uniquely placed to
influence national policy and socio-economic trends.
Like many African cities, the CoT is pursuing its
sustainability goals while coping with a growing
population and climate change. Tshwane is projected
to experience higher temperatures and more
frequent and severe droughts, floods, hailstorms,
and heat waves, compromising the city’s economic
development.

Tshwane’s Vision and Green Economy Strategic
Framework
In 2013, the CoT released Tshwane Vision 2055, a
roadmap for the capital city with climate change
adaptation and the transition to a green economy as
strategic priorities.

Reality Check Workshop

The CoT had previously enacted its acclaimed
Green Buildings by-law (unique in the country) and
retrofitted all municipal buildings for improved
energy efficiency. Now, a City Sustainability Unit has
been created, along with a Climate Change Response
Strategy. In 2014, a baseline GHG inventory and
vulnerability assessment were conducted, spurring
plans to focus initially on resilient infrastructure and
to upgrade informal settlements or relocate them to
safer ground.
To identify additional mitigation and adaptation
actions and promote public-private collaboration,
the CoT has developed the Green Economy Strategic
Framework. Tshwane is also finalizing a Sustainability
Financing Mechanism Strategy (SFMS) to serve as a
new model for funding “green” projects. The SFMS
aims to identify barriers and market failures, select
appropriate ways to package green economy projects,
and define Return on Investment for local businesses.
The draft SFMS and its preliminary outcomes were at
the center of Tshwane’s Reality Check Workshop at
Resilient Cities.

Mercedes Mathebula, Sustainability Specialist, City of Tshwane
Metropolitan Municipality, Pretoria, South Africa
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City of Tshwane bus transport, Church Square, Pretoria,
South Africa. (Source: (WT-shared) Digr, via Wikimedia
Commons)

Private-public collaboration
Tshwane has successfully collaborated with the
private sector in achieving its resilience goals, for
example:
•

with car-manufacturer BMW on a waste-toenergy project to power their plant with methane
gas from a landfill;

•

with consulting firm EBF Group on a pig farm
project to extract biogas for increased energy
efficiency.

Gaps and challenges ahead
Planning for resilience while tackling poverty and
unemployment with limited resources is a major
challenge for Tshwane. Short political terms and the
lack of permanent personnel skilled in adaptation
undermine long-term plans. Funding is also expected
to be more complex for adaptation than mitigation,
especially given financial regulations in South Africa.
The City of Tshwane will need to capitalize on existing
strengths and momentum, including its private sector
partnerships (see examples above).

Solutions identified

•

Hybrid
local-national-private
partnerships
circumvent restrictive 3-year contract limits for
South African cities;

•

Off-balance-sheet
arrangements
with
local
businesses share resilience costs in exchange for
benefits like free land leasing and waste for energy;

•

Call for tenders and proposals for innovative
green projects and technology;

•

Multi-benefit projects which fund adaptation
from existing budget allocations; and

•

Leveraging the city’s strategic position to reform
national financial regulations and drive bylaws and legislation for embedding adaptation
practices.
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Mobilizing resilience building through collaborative efforts
Improving international cooperation for urban resilience
International partners and local government associations support cities to achieve their resilience
and sustainability goals by connecting them to relevant actors and providing resources for capacity
building. As noted by the City of Barcelona, Spain, they are also beneficial for keeping resilience on
the agenda from administration to administration. To help local governments navigate the growing
number of resilience tools and resources available, international organizations like those in the
Medellin Collaboration on Urban Resilience are now teaming up to streamline their work and outreach
(see page 6).

Cities-to-cities partnerships
City-to-city partnerships of all types promote knowledge exchange, strengthen capacity of local leaders,
and expose cities to networking and funding opportunities, accelerating their urban resilience efforts.
For example, at the national level, the City of Curitiba, Brazil has improved disaster management
knowledge since joining the Brazilian network CB27, and members of the Association of Local
Authorities of Tanzania (ALAT) are learning together through regular meetings and networking.
At the subnational level, local climate governance networks like the Central KwaZulu-Natal Climate
Change Compact (CKZNCCC) in South Africa expose members to good practice through peer-to-peer
exchange and international trainings, as experienced by Ugu Municipality.

Communication barriers and financial constraints can
pose problems as city partnerships grow. The future
of city cooperation entails deepening relationships
among members and including remote, highly
vulnerable cities across the globe. The involvement
of stakeholders, such as representatives from the
private sector, expert civil society organizations, and
academia, can also be beneficial.

Key themes

Finally, international exchange programs such as
USAID’s CityLinks Climate Partnership Program enable
cities like Durban, South Africa and Fort Lauderdale,
USA to compare different approaches to common
problems, e.g. sea-level rise and biodiversity loss.

Noloyiso Walingo, Environmental Health
Manager, Ugu District Municipality, South Africa

Researcher-practitioner knowledge sharing
Climate change scientists and urban resilience researchers are looking for better ways to inform policy
and communicate new knowledge at the grassroots level with evidence-based data. Throughout
the congress, policy makers and practitioners identified gaps between the knowledge they need
and the knowledge made available to them. The lack of common “language” between science and
implementation was also highlighted. Fortunately, there is scope to shape the emerging urban
resilience research field to address these gaps and translate knowledge into action.
“We need research to shift gear and think about a transformative, inclusive future for Resilient Cities.”
Richard Friend, Director, ISET-International Regional Office, Bangkok, Thailand
Actively engaging cities in knowledge development is one way to ensure the relevance of the end
product. Consulting multiple stakeholders, including local governments, during the writing of the
ARC3-2 report (see page 7) for example, improved the research while building bonds between the
science and policy worlds. Institutionalizing regular meetings between scientists and decision-makers
may therefore be one method for creating knowledge partnerships.
Similarly, knowledge hubs between and among cities, academia, scientists, and other actors connect
otherwise disparate stakeholders to advance new learning and policy. An intermediary, like a local
government network or partner organization, can be used to overcome technical language barriers
and ensure information is communicated in the best way. Knowledge hubs also encourage cities to
see local knowledge providers as resilience partners and to explore opportunities for cooperation (see
case studies on page 12 and 18- Science City of Muñoz).
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Case study: Harnessing local academia’s strengths for
resilience
The University of Oregon’s Sustainable City Year Program
(SCYP) facilitates the implementation of student-run
community projects in one city during each academic year.
Cities in Oregon, USA compete to be selected and commit to
covering basic costs.

Anna Sjödin, Flood Risk Manager, City of
Karlstad, Sweden (on the left) during a “talk
show” on the future of the Urban Resilience
Research

The city benefits from low-cost projects relevant to the
community while students gain real-world experience
through the practical application of their studies. Meanwhile,
faculty researchers build bridges of communication with local
leaders. These strengthen the project outcomes and policy
recommendations, as well as university-community relations.

Bringing urban health and climate change concerns together in Surat, India
The relationship between water, health, and climate change can be observed through changing
patterns of waterborne and vector-borne diseases in megacities like Dhaka, Bangladesh, Lagos, Nigeria,
and Jakarta, Indonesia. Malaria outbreaks, for example, are directly influenced by climate change, as
the responsible vector (anopheles mosquito) thrives during prolonged flood seasons.
The City of Surat, India has collaborated with the Urban Health and Climate Resilience Center to adopt
an evidence-based resilience plan vis-à-vis vector-borne diseases. The City developed India’s first
Vector-Borne Disease surveillance system, and is now considered one of the cleanest cities nationwide.
The example of Surat shows how research can inform resilience policy given a facilitating environment.
Further research on urban health and climate, and on how to catalyze systemic policy changes, is
urgently needed to counter emergent, evolving risks.

Key themes

“Though health is one of the impact indicators of climate change, it is under explored… it is said that what is
not good for health, is not good for the climate.”
Vikas Desai, Technical Director of the Urban Health and Climate Resilience Center, Surat, India

Public-private cooperation
Though a major stakeholder for sustainable urban growth, the private sector’s potential for urban
resilience-building remains largely untapped. Despite interest on both sides, public-private collaboration
is often mired by obstacles such as complex bidding processes (for cities) and government structures
(for companies).
Articulating strategies in terms of feasibility,
flexibility, and long-term vision can lead to more
successful city-business collaborations. At the same
time, private investment allows local governments
to commit to longer-term initiatives, as pilot cities
of the Climate-Resilient Infrastructure Services
(CRIS) program discovered.
“The people can regularly vote out or overturn
governments, but cannot change the private sector
as easily. Private sector executives stay in positions
of power in the community for much longer, and can
thus also effect leadership longer.”
Chakil Aboobacar, Advisor to the Mayor,
Nacala-Porto, Mozambique
The key is securing private sector buy-in as stakeholders for urban resilience. This can be achieved
through joint activities – for example, the co-production of risk scenarios and climate change impact
assessments, or city-specific trainings by private companies on topics of mutual interest (e.g. emergency
response).
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City Case Studies: Multi-stakeholder and participatory approaches
Successful resilience projects follow a multi-stakeholder, multi-sectoral approach, which recognizes the
cross-cutting nature of resilience and manages existing resources more efficiently. In addition, direct
participation of community members creates opportunities to simultaneously address social, economic,
and political vulnerability and increase ownership of results.

Building capacity for adaptation and interdepartmental collaboration in NRW, Germany
Small municipalities in the German state of North-Rhine Westphalia (NRW) have limited resources and
expertise for climate change adaptation. In response, LAG 21, a local network of municipalities – in
cooperation with BEW, the Training Center on Utilities and Waste Management – launched a training
for municipal employees, along with private sector representatives and environmental science
students. The main purpose was to enhance competence in climate change adaptation and facilitate
interdepartmental exchange within and across municipalities. Border issues and the value of holistic
approaches for improved efficiency and information-sharing were also examined.
Key outcomes were highlighted in a special session at Resilient Cities, including an example of how the
lessons have been applied to improve urban planning in the City of Datteln. As a consequence of the
training, participants were able to exchange ideas on their daily adaptation work and to build a peer
network across departments and municipalities.
In my small community, I am a “lone fighter” for environmental and climate issues. That is why networking is
so important for me.“
Jasmin König, Environmental Officer, City of Datteln

There are many practical barriers to participatory approaches, including conflicting political and
community priorities, gender, cultural and language constraints, seasonal migration, and informal
settings. However, the success of projects like the GIZ-supported Participatory Development Program
in Urban Areas (PDP) in Cairo, Egypt suggests that inclusive planning is possible and worth the effort.
Over 60% of the Greater Cairo Region lives in informal settlements and is highly exposed to worsening
heat waves. The PDP aims to improve conditions through participatory programs, such as rooftop
gardening and green infrastructure measures. The program introduced training courses, community
workshops, and advisory services for the newly established Ministry of Urban Renewal and Informal
Settlements. Lessons from working in informal settings, point to the importance of building trust,
understanding internal power structures, and combining adaptation with other pressing concerns, i.e.
poverty reduction and social inclusion. By linking marginalized groups and local authorities, participatory
action can foster broader socioeconomic changes within a city.

Key themes

The value of participatory approaches: Fighting heat waves in Cairo’s informal settlements

Further Resources:

•

ICLEI Canada has developed a
compendium of adaptation options
from around the world to make it
easier for cities, researchers, and
donors to find information applicable
to their adaptation challenges. The
beta-version was tested at the congress
and is expected to launch at COP21 in
December 2015; and

•

Partnerships to move urban
sustainability beyond the 2030 Agenda
for Sustainable Development: ICLEI’s
perspectives, recommendations and
solutions, ICLEI Global Report (2015).
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Participants of a workshop on community-based adaptation
in densely populated cities of Egypt and Bangladesh
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Resilient infrastructure
Infrastructure systems and services including
transportation, sanitation, waste management,
energy provision, and communications are
at the heart of urban life and development.
In order to simultaneously accommodate
urban growth and unavoidable climate change
impacts, cities are advised to embed resiliencethinking into current and future infrastructure
decisions and investments.
The first step is to understand how different
systems intersect. One concept, presented
by Resilient Regions Association, explains
Andre Landwehr, Project Officer, Department of
the city as a symbiotic system of six Urban
Environment, City of Malmö, Sweden giving an example
Flows: goods, services, money, people,
of how Malmö is using the urban flow model
energy, and information. Disasters and other
disruptions can shake the operability of these
flows, jeopardizing the whole functionality of a city. The MERIT tool helps cities assess the economic
impact of infrastructure disruptions. Equipped with this knowledge, cities can build a stronger case for
investment in resilience and closer public-private collaboration based on mutual interest.
“The flow perspective allows politicians and businesses who don’t think of themselves as working with
resilience to see how critical they are for the functioning of their cities under all risk scenarios.”
Silvia Haslinger Olsson, Operations Manager, Resilient Regions Association, Malmö, Sweden

Building green, gray, or somewhere in-between

Key themes

Green infrastructure (GI) is praised for
providing a range of co-benefits with relatively
low operating costs and energy requirements.
However, GI solutions are not always the
best option, and may be hindered by a lack
of awareness, space, or initial funding. UNEPDHI’s Green Infrastructure Guide for Water
Management prompts cities to use available
tools, compare results, and make informed
decisions for green or gray infrastructure. In
the cases of Howard Beach, New York, USA and
the City of Essen, Germany, a hybrid “greengray” approach proved to be the best way to
reduce flooding and leverage co-benefits.

Catarina Freitas, Director of Sustainable Environmental
Management and Planning Department, City of Almada,
Portugal

Mining heat from urban infrastructure
Observed temperatures in cities are often several degrees higher than in their rural counterparts –
a phenomenon that will be exacerbated in some cities by climate change. Several architectural and
green/blue infrastructure solutions have been identified to mitigate the Urban Heat Island (UHI) effect.
These include simple strategies like painting rooftops white to increase reflectivity (albedo), ecosystembased approaches like routing streams through urban areas and planting trees, and more complex
regulations for building design and materials. As the UHI effect intensifies, cities may consider more
innovative methods such as converting waste heat to energy, or urban zoning according to energy
demand (i.e. building multi-family residential homes next to hospitals for sharing/reusing energy from
space heating and cooling).
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Disaster risk reduction
Following the adoption of the Sendai Framework for
Disaster Risk Reduction, UNISDR has updated the Ten
Essentials for Making Cities Resilient (see page 6). The New
Ten Essentials focus on strengthening cities’ financial,
institutional, and societal capacities for resilience and
are already being loosely applied by cities like Istanbul
Metropolitan Municipality, Turkey and the City of Karlstad,
Sweden (see case study on the right). Integrating disaster
risk reduction (DRR) into urban planning is difficult for
many urban areas either due to a lack of knowledge,
resources, capacity, or coherence between national and
local strategies. The new Framework and Ten Essentials,
combined with support from international partners and
local government networks, aims to provide cities with
the necessary tools to apply effective DRR measures and
accelerate resilience building.

Comprehensive Climate Risk Management: From
disaster mitigation to relocation

Case Study: Flood risk management
in the City of Karlstad, Sweden
A model city of the Making Cities
Resilient Campaign, Karlstad has
made disaster risk reduction a top
priority. DRR is integrated into city
planning and allocated a portion of
the annual budget. Since the adoption
of a robust Flood Risk Management
Plan in 2009, Karlstad has inventoried
critical
infrastructure,
developed
a Flooding Contingency Plan, and
invested in sewage and storm water
management. Additional actions, such
as building embankments and elevated
infrastructure, are under development.
Next steps for the City are to release a
Climate Change Adaptation Plan and
to improve community awareness of
future disaster risks.

Comprehensive climate risk management approaches
are needed to cope with the range of climate change
scenarios and their potential impacts on cities and human
wellbeing, including unavoidable Loss and Damage (L&D).
There are limits to adaptation, especially for some coastal
communities (see Taro Island case below). Incorporating
L&D considerations into adaptation planning can help
prevent avoidable losses and mitigate, transfer, or adapt
to unavoidable ones. An L&D lens can also sensitize
stakeholders to the costs (economic and otherwise) of
non-adaptation.

Key themes

The New Ten Essentials for Making Cities Resilient

Resources are emerging to support this process, such
as the Methodology for Prioritizing Climate Change
Adaptation Measures, developed for coastal cities by GIZ
with the Mexican Ministry of Environment and Natural
Resources. The simple, excel-based tool uses multicriteria and a cost-benefit analysis to support evidencebased decision-making. It evaluates the social and financial value (direct and indirect), as well as the
feasibility and effectiveness of various adaptation measures like relocation or natural flood barriers.
The importance of the nascent L&D debate was reinforced during the congress by tangible examples
from cities facing the “next step of adaptation.” For some, disaster serves as an entry point to L&D
planning by creating a sense of urgency. Next steps identified are incorporating local knowledge into
new strategies as well as investing in research and science-policy relationships.

Case study: Taro Island opts to relocate for a safer, climate-resilient future
Taro Island, the capital of Choiseul Province in the Solomon Islands, is the first city in the Pacific Region
to choose relocation to reduce exposure to climate risks. Its Climate Change Adaptation Plan, developed
by scientists, coastal engineers, and town planners, centers on relocation to the neighboring mainland.
The award-winning project also contains a master plan and development strategy for the future site.
Community collaboration and determination have been essential due to the significant emotional,
cultural, and social impacts of relocation. The plan is contingent on funding, which translates to political
perseverance. Relocation is expected to start by 2030, the year the new Sendai Framework for DRR will
expire. Taro Island’s success could inspire new directions in climate risk management.
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Reality Check: Pemba and Quelimane, Mozambique
Think simple: A stepwise approach for resilience
As over 60% of Mozambicans live along the coast,
Pemba and Quelimane are representative, mediumsized coastal cities. Quelimane, located in the middle
of Mozambique, is the seventh largest city, with a
population of 200,000. Pemba is a Northern city with
a rapidly growing population of 160,000.
Both cities are exposed to extreme weather events
such as tropical cyclones and storms, sea level rise,
droughts, and heavy rains resulting in floods and
landslides. The cities also share common socioeconomic challenges: growing informal settlements
in disaster prone areas, vulnerable infrastructure,
and severe financial constraints which limit their
ability to provide basic municipal services. Under
these conditions, climate change adaptation,
however pressing, becomes an overwhelming task.
The answer, introduced by USAID’s Coastal Cities
Adaptation Project (CCAP) in 2014, was to deconstruct
the problem into simple, achievable actions with a
stepwise approach.

To improve information before, during, and after
a disaster, the two cities developed vulnerability
maps using a participatory approach and integrated
them into the existing municipal maps to enhance
available data for decision-making. They also worked
with the national government to develop an early
warning and disaster response system that uses
SMS as a simple, inexpensive communication tool.
The new system constitutes a life-saving change for
Pemba and Quelimane. To establish a baseline and
monitor progress for their disaster risk reduction
approach, the cities applied the Local Government
Self-Assessment Tool (LGSAT) developed by UNISDR
as part of the Making Cities Resilient Campaign.

Gaps and challenges ahead

Reality Check Workshop

A year after CCAP was launched, city officials feel
they have achieved concrete results to considerably
improve their resilience. The challenge ahead is to
continue the step-by-step approach toward more
complex targets. Awareness of disaster risks and
prevention remains low. Meanwhile, officials struggle
to enforce land regulations and prevent settlements
in high risk areas. Large portions of the population
in both cities lack basic infrastructure and sanitation
systems.

Solutions identified

•

Expand partnerships with peer cities to learn
from good practices;

•

Use rural-urban relocation trends as an entry
point to introduce green jobs and adaptation
actions;

•
Paquitequete in Pemba, Mozambique: Informal settlement
located on a landslide-prone area. (Source: Chemonics
International, 2014)

Concentrate efforts on urban planning to attract
people away from informal settlements;

•

A stepwise, participatory approach to climate
change adaptation

Offer
residents alternatives to mangrove
harvesting, such as mangrove regeneration or
similar green infrastructure jobs; and

•

Increase awareness on climate change adaptation
with outreach campaigns in vulnerable areas.

With CCAP guidance, Pemba and Quelimane crafted
a strategy with quick-win actions and simple tools to
respond to natural disasters in the short-term, while
building capacity for the long-term effects of climate
change.
“It is not always necessary or realistic to have state-ofthe-art technology to fight climate change and reduce the
impacts of disasters in small cities in developing countries.
More often than not, simple solutions, small changes and
immediate results make the biggest difference.”
Carlos Quintela, Chief of Party, USAID Coastal City
Adaptation Project in Mozambique
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Data for resilience
The effective use of standardized city data
A cross-cutting topic at the congress was the value, limits, and future direction of city metrics. The
World Council on City Data (WCCD) presented the new ISO 37120, the world’s first ISO standard to
define a set of indicators to guide and measure delivery of city services and quality of life. WCCD is
leading the global implementation of ISO 37120 and has launched its Open City Data Portal in May
2015. A subsequent standard for Resilient Cities, ISO 37121, is also under development.
In discussion, the WCCD outlined the potential
tangible benefits of standardized city data. Among
the most attention-grabbing is the chance to attract
investment from national, international and private
sector sources. For example, insurers might lower
their premiums for ISO certified cities. By increasing
transparency, open city data also encourages more
effective governance and service delivery. The City of
Rotterdam, Netherlands – one of 20 WCCD founding
cities – attested to the value of standardization in this
regard. Lastly, international standards can provide a
useful tool to validate resilience efforts while facilitating
exchange of information and best practices.

Jerry Velasquez, Chief of Advocacy and Outreach,
UNISDR

Additional recommendations included the use of a “menu approach,” whereby cities choose which
indicators are most pertinent to their individual context, combined with enhanced guidance for cities
on how to use standards effectively. In the further development of ISO 37120 and ISO 37121, it was
suggested that cities’ specific needs and capacities be carefully considered in order to produce a final
product that will favor cities of all sizes and at all stages of adaptation and resilience planning.
“While standards are useful, communication is crucial in helping cities understand why ISO can be useful for
resilience.” Joseph Wladkowski, Head of ICLEI Global Capacity Center

Key themes

A vital caveat is that standards should not be applied to rank cities or measure performance conditional
to funding or other benefits. In the context of uneven levels of development, such comparisons would
be inherently unfair. Instead, cities with open data ought to be rewarded for their commitment to
transparency, the quality of data reported, and their individual progress in achieving their goals.

Communicating resilience
Understanding and engaging your audience
How can a communications campaign raise awareness on
climate change, influence behavior, and inspire adaptation
action? Several success factors were identified at the congress.
Chief among them was a policy environment that enables
public participation. By involving community members in the
knowledge generation and dissemination process, it is easier to
promote resilience building actions. It also helps to understand
the audience’s diverse needs, priorities, motivators, and barriers
to action – an important prerequisite of any communication
strategy. For example, the City of Essen, Germany directly
engages with its citizens on urban resilience through a regional
“market for ideas” and competitions for grassroots initiatives.
Crowdsourcing is another means to transform communities
from passive recipients to active sources of information and to
capture different perceptions of climate change adaptation.
For communicating complex concepts, the power of “storytelling”
was highlighted. Sharing experiences with the use of media, art,
and interactive narratives can illustrate resilience concepts in a
relatable way that encourages collaboration to find solutions.
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Case Study: Amrai Pari, a BBC
Media Action program
Amrai Pari (Together We Can Do It)
is a reality TV show that visits the
most vulnerable communities
in Bangladesh and documents
local people’s adaptation actions.
The program reaches over 15
million Bangladeshis, conveying
innovative, everyday approaches
to increase personal resilience.
An early impact assessment
shows that people believe the
program strengthened community
collaboration
and
enhanced
knowledge on resilience. For
example, several slum dwellers
learned how to illuminate their
homes with “light bottles”, an easily
replicable and cost-free technique.
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Resilient urban food systems
For the third year, ICLEI and RUAF, in collaboration with the SUPURBFOOD Program, organized a
special Urban Food Forum on sustainable practices and innovation in the field of urban and peri-urban
food systems. A key discussion point was the potential for urban agriculture to contribute to poverty
alleviation and the inclusion of marginalized groups in cities of the Global South. Supportive urban
food policies and programs can foster real, transformative change by formalizing existing livelihoods
(e.g. street vendors) and empowering vulnerable populations. However, strong political will is needed
to reverse perceptions that the informal food economy is a problem, rather than a solution for creating
sustainable and resilient urban spaces.

Small and Medium Enterprises
Another important aspect is the role of Small and Medium Enterprises (SMEs). SMEs with various
business models contribute to community resilience and self-sufficiency, providing “public services”
independent of explicit support from local governments. For example, the Kalnciema Quarter of Riga,
Latvia hosts a weekly Food and Crafts Market which directly connects farmers and consumers. The
Market also raises awareness of local food production while serving as a cultural community space.
“It is often about making the right connections. As a city authority we often don’t have a very good idea of all
that’s going on in the city, so our work is mainly to support linkages between stakeholders that in turn create
synergies and momentum.” Katrien Verbeke, Food Policy Coordinator, City of Ghent, Belgium

Increasing food security in urban areas

Key themes

In light of ongoing negotiations related to the SDGs and the New Urban Agenda (HABITAT III), the forum
emphasized the necessity of placing urban food security on the international policy agenda. Some
local governments have already taken concrete steps to identify and address food insecurity in their
cities. For example, Cape Town, South Africa’s Urban Agriculture Unit provides assistance to small-scale
farmers and gardening projects in response to the findings of its 2013 Food Security Study. To enhance
the impact of such measures, researchers and practitioners agree there is a need to mainstream urban
agriculture into urban planning and climate change adaptation strategies. For meaningful outcomes,
cities should partner with local communities, particularly women and youth groups.

Selected city case studies
The Science City of Muñoz, Philippines is considered
a research and development hub for food security,
with 60% of its urban area devoted to agriculture.
The city’s annual average production of rice far
exceeds local consumption, generating a surplus
for the capital and neighboring cities. Municipal
programs include the Vegetable Patch Backyard
Project (“Bakuran Ko, Gulayan Ko”), aimed at both
consumption and profit generation, and the “School
Inside a Garden Program”, which teaches the value
of local food production. The city attributes its
success to a serious commitment to implementing
existing national policies at the local level, as
well as investments in collaborative research on
technological innovation in food production.

SUPURBFOOD Program recommendations:
•
Launch farm-to-school programs about
local agriculture to increase students’ access
to nutritious food and expand markets for
local farmers;
•
Mandate dedicated food growing spaces for
new or renovated buildings; and
•
Establish integrated municipal Food Planning
Departments or appoint existing departments
to lead on the issue.

Quito, Ecuador’s geography and sprawling
population compound its dependency on distant
food sources and vulnerability to shocks. The
Participatory Urban Agriculture Project – begun
in 2002 by the municipal Economic Development
Agency, CONQUITO, to improve food security
– has expanded its mission to combat poverty and climate change. The project supports
agricultural micro-businesses, organic certification, and over 900 urban gardens annually. The result
is increased household income for previously vulnerable groups, social inclusiveness, and “community
happiness.” In addition, the established roof gardens are considered part of the city’s flood mitigation
toolkit.
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Outlook for 2016
Resilient Cities 2015 highlighted key achievements toward implementing integrated, long-term urban
resilience strategies. Collaboration with stakeholders, experts, and peer cities through local and
international exchanges is advancing the identification and proliferation of good practice. Financiers
and governments are reimagining funding approaches with local and private sector partners to allow for
feasible, locally-appropriate investment. Creative solutions are emerging that use available resources
to gradually introduce and communicate local adaptation measures, garnering public participation
and acceptance. Further progress is needed to secure lasting change – by investing in institutional
capacity, working with communities to foster risk-reducing behavior change, and adjusting business
and policy models to incentivize long-term performance over short-term gains.
Cities have advanced toward integrated climate change mitigation and adaptation strategies. More
challenging is combining this with disaster risk reduction and sustainable, equitable urban development.
For many cities, this means enhancing resilience while reducing poverty and increasing economic
growth. Shifting towards a green economy may be one solution, while positive, inclusive engagement
with the informal sector and residents in informal settlements is a key gap. Comprehensive resilience
also requires an understanding of complex relationships that could lead to compound or cascading
risks. This is particularly relevant for health risks (e.g. vector-borne disease) and waste/water/energy
systems.
Resilient Cities 2016 will delve further into these topics, while continuing to track progress on financing
resilience and mechanisms for measuring, reporting, and accelerating action. The forum will also review
local implementation of the Sendai Framework for Disaster Risk Reduction and the resilience targets of
Sustainable Development Goal 11 while gathering input on the developing New Urban Agenda ahead
of Habitat III.
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Save the dates!
Resilient Cities
Asia-Pacific 2016
2nd Asia-Level Forum on Urban Resilience and
Adaptation
2 - 4 March 2016 | Melaka, Malaysia

7th Global Forum on Urban Resilience and
Adaptation
6 - 8 July 2016 | Bonn, Germany

Building on the success of the global congress series and the
1st Resilient Cities Asia-Pacific hosted by Bangkok Metropolitan
Administration, this congress will bring regional adaptation
concerns and solutions to the spotlight and highlight opportunities
for collaborative resilience-building action.

The congress will focus on driving forward the implementation
and financing of integrated adaptation, mitigation, and disaster
risk reduction solutions toward the goal of more sustainable,
inclusive, and resilient urban development. See resilient-cities.
iclei.org for the latest updates. The call for contributions opens
22 October 2015!

Contact iclei-southasia@iclei.org for more information.

Contact resilient.cities@iclei.org to discuss partnership
opportunities for sessions, forums, co-events, and exhibiting.
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