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(from 100 resilient cities)

Dear Resilience Community,

Welcome to the 41st edition of the Newsletter. In this special issue, we delve into a 
single topic: nature-based solutions. 

Cities are increasingly aware of the truly broad and diverse array of benefits offered 
by the natural world. Whether it’s the cooling effect of urban forests, the social 
cohesion built in parks, or the economic potential of ecotourism, conservation and 
enhancement of the environment can strengthen the resilience of urban systems in a 
host of ways. Further, these green solutions often achieve greater efficacy and lower 
cost of implementation and maintenance than traditional “gray” interventions. 

In this issue, we begin with an introduction from Earth Economics on the potential of 
natural infrastructure as a resilience-building tool, and an overview by Milan of the 
recent Network Exchange on Nature-Based Solutions for Resilient and Biodiverse 
Cities. We also present trends in nature-based solutions from around the Network. 

Next, we hear from Paris, where a silo-busting management system and deep 
community engagement have been critical to the Oasis program; Melbourne, where 
an urban forestry strategy seeks to align many different layers of government around 
the vision of resilient communities connected by nature; and Wellington, which has 
empowered a local beach town to chart their own course of climate adaptation.

In Panama City, an Earth Economics analysis found ecosystem services deliver 
over $1.6 billion in benefits each year; this data will help make the business case for 
urgently-needed protection efforts. Cape Town has started a Water Fund, a combined 
financing and governance mechanism which it hopes will lead to systemic change 
in catchment management. In Greater Manchester, a Natural Capital Investment 
Plan will guide the preservation and enhancement of the city region’s environment. 
Atlanta’s issuance of the USA’s first publicly-offered Environmental Impact Bond 
offers an exciting sign of the future of financing, and a NCFF loan to Athens will help 
the city leverage nature-based solutions to transform the iconic Lycabettus Hill.

We hope this issue further catalyzes the critical conversation about nature-based 
solutions taking place in many of our cities.

We wish you a resilient month,

Paul Nelson
Vice President

Network, Knowledge and Impact

Michael Berkowitz
President

100 Resilient Cities
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intro: building resilience with nature
BY EARTH ECONOMICS

Nature and natural infrastructure are proven, dependable tools that 
cities can use to build long-term resilience. These projects are effective 
at meeting specific service goals, such as dampening storm surge or 
managing stormwater, but perhaps their greatest value comes from 
making cities more vibrant, livable spaces. Urban trees, natural shorelines, 
and many other natural features engage residents with their surroundings 
while supporting health, well-being, and a sense of community. Time 
and again, green/grey solutions are shown to be cost-effective and to 
compete favorably with traditional grey infrastructure when the full suite 
of costs and benefits are considered in economic analysis.

Nature and natural infrastructure must be installed on a meaningful scale to meet their full potential. 
Throughout the world, natural systems in and around urban centers continue to be fragmented or 
eliminated by development with only modest regard for their function and contribution to the regional 
community and economy. Similarly, when new infrastructure is built, it tends to be predominantly 
grey with a splash of green as an afterthought. Instead, urban leaders need to contemplate natural 
infrastructure at a city/regional scale, comparable to roads, sewers, and stormwater systems, 
which are often measured in billions of dollars. Scale does not always require contiguous parks 
and protection of landscapes; it can also be achieved by distributed features such as bioswales 
and urban gardens, deployed en masse throughout the city and surrounding region. Thinking of 
natural infrastructure at this scale opens the way for innovation in terms of project design, financing, 
and partnerships. This approach is also more cost-effective in the long term and provides more 
adaptable benefits to meet the needs of an uncertain future. 

Achieving scale requires an entirely new way for city leaders, technical experts, and the greater 
community to collaborate and learn. Today, the world’s infrastructure leaders, whether city staff or 
consultants, tend to be highly fragmented by field: water, transportation, wastewater, etc. While 
these silos have supported extraordinary innovation over the past century, they now represent a 
daunting, persistent barrier to deploying nature-based solutions in an integrated way. 

Designing and funding fully integrated natural infrastructure systems at scale requires that technical 
experts and leaders cross disciplines to develop new relationships, asset management systems, and 
ways of working together to come up with solutions that integrate the strengths of each discipline, 
maximizing benefits for the city. Imagine a park that provides opportunities for recreation, captures 
stormwater, cools the neighborhood, and provides habitat for migrating birds; most parks offer a 
broad range of benefits of interest to many different city departments and stakeholders. Cross-
disciplinary collaboration is also needed to reimagine the way that these projects can be financed 
and financially supported over the long-term.

With rich collaboration and scale, nature and natural infrastructure offer cities an accessible and 
powerful resilience-building tool. The 100 Resilient Cities’ platform (CROs and Partners) offers the 
structure, tools, and support required to accelerate this reintroduction of nature into our urban 
cores. To explore these ideas in more depth see Building Resilience with Nature: A Practitioner’s 
Guide to Action. In 2018, 100 Resilient Cities, Earth Economics, and Resilient Melbourne created 
this report that offers vocabulary and messaging to help practitioners better communicate the 
value of natural infrastructure, case studies from cities at the forefront of this movement, and 
a call to action to spread knowledge, innovate together, and promote change on the ground.

https://www.100resilientcities.org/building-resilience-nature-practitioners-guide-action/
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definitions

NATURE + NATURAL INFRASTRUCTURE
Infrastructure is defined as “the basic physical 
and organizational structures and facilities 
needed for the operation of a society or 
enterprise.” Historically, this term has been 
used to describe roads, water systems, and 
power grids. The time has come to ensure that 
nature and natural infrastructure are viewed 
as assets equally necessary for the successful 
operation of a society.

Together, nature and natural infrastructure 
describe both healthy, natural systems at scale 
(e.g. watersheds, forests, and natural shorelines) 
as well as distributed, engineered infrastructure 
like green roofs, storm water capture basins, 
and urban forests. The key concept is that 
nature and natural infrastructure are real 
infrastructure - infrastructure that needs to be 
strategically planned and managed to provide 
ecosystem services to humans. The term natural 
infrastructure also fits comfortably alongside 
other city planning standards including 
transportation, water, power, and wastewater 
infrastructure and ultimately should be melded 
into those disciplines to ensure that natural 
infrastructure alternatives are fully considered 
in all planning and decision making.

BIODIVERSITY
Though often used interchangeably with 
ecosystem services and natural capital, 
biodiversity refers specifically to biological 
diversity – the variety of living organisms within 
a given area. It encompasses all components 
of the living world: the number and variety of 
plants, animals and other living things (including 
fungi and micro-organisms) across our land, 
rivers, coasts, and oceans, as well as their 
diverse genetic information, their habitats and 
ecosystems, and their connections with other 
life forms and the natural world. Biodiversity 
is often used as a measure of (or proxy for) 
ecosystem health and stability.

ECOSYSTEM SERVICES
Ecosystem services describe the benefits 
people receive from nature. Nature and natural 
infrastructure, whether pristine or engineered 
to meet specific service targets, provide many 
ecosystem service benefits to people.

The Millennium Ecosystem Assessment 
(MEA) offers a comprehensive and accessible 
framework to define and categorize benefits 
offered by large- and small-scale natural 
infrastructure. The MEA Framework organizes 
more than 20 ecosystem services into the 
following categories:

Provisioning Services: The products obtained 
from ecosystems (e.g. genetic resources, food 
and fiber, and fresh water)

Regulating Services: The benefits obtained 
from the regulation of ecosystem processes 
(e.g. the regulation of climate, water, and some 
human diseases)

Supporting Services: Ecosystem services that 
are necessary for the maintenance of all other 
ecosystem services (e.g. habitat and genetic 
diversity)

Cultural Services: The non-material benefits 
people obtain from ecosystems through 
spiritual enrichment, cognitive development, 
reflection, recreation, and aesthetic experience 
(e.g. knowledge systems, social relations, and 
aesthetic values)

Ecosystem services can be understood and 
calculated as a consistent flow of economic 
value provided by nature year after year. Most 
natural infrastructure will provide a broad range 
of benefits of varying magnitude depending on 
ecosystem type (wetland vs. beach), climate 
zone (tropical vs. temperate), and ecosystem 
health (pristine or impaired).

ADAPTED FROM BUILDING RESILIENCE WITH NATURE, BY 100RC, EARTH ECONOMICS, 
AND RESILIENT MELBOURNE 

https://www.100resilientcities.org/building-resilience-nature-practitioners-guide-action/
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network trends

Most 100RC cities are using nature-based 
solutions to build resilience
Almost 90% of the Resilience Strategies 
published to date across the 100RC Network 
leverage nature-based solutions to build 
urban resilience, with a total of 168 unique 
initiatives. 

Cities use nature-based solutions to tackle 
multiple resilience challenges at once

The most common combination of shocks 
and stresses addressed with one single 
intervention is rainfall flooding + extreme 
heat + lack of green spaces.

Nature-based solutions tend to be used by 
cities in higher-income level countries

Cities that leverage nature-based solutions to 
build resilience tend to be in high-to-medium 
income level countries of North America, 
Europe, in Central America & the Caribbean, 
and South America.
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network trends

Most funding for nature-based solutions 
comes from city and central government 
budgets

The fact that private sector investment and 
public-private partnerships are less common 
funding sources for nature-based solutions is 
likely to be a symptom of the gap between 
the need to value nature and the political and 
financial will in capital investments.

Community groups and NGOs play a key role 
in implementation

Most nature-based initiatives are implemented 
with the help of local NGOs and community 
groups, followed by private sector and 
regional government actors.



(8)

(special edition: nature-based solutions)

BY RESILIENT MILAN 

In December 2018, Milan hosted the Network Exchange “Nature-Based Solutions for resilient and 
biodiverse cities.” Building on the findings of the 2017 Melbourne Network Exchange on urban 
biodiversity, the Milan convening explored practices and strategies local leaders can use to accelerate 
the use of natural infrastructure to build resilience in their cities.

The Exchange focused on practices related to three key areas: 

milan
network exchange on nature-based solution surfaces 

practices for finance, communication, governance

FINANCE: Usually the hardest challenge, project financing 
deeply depends on the local legal and economic context; 
guidance in this area is hard to generalize. 

-Tax credits are a common mechanism. Bonus Green is an 
Italian credit for green refurbishment projects. In 2018, Milan 
adopted a substantial reduction on the waste tax for food 
producers and distributors who donate excess inventory to 
charities.

-Green mortgages (most common in Europe) help mitigate 
climate change by offering better borrowing rates in return 
for commitments to purchase more energy efficient buildings 
or implement energy efficiency improvements. 

-Green bonds can be used to promote nature-based solutions, 
as Melbourne, Milan, and Paris have found; at the corporate 
level, these are now being used by utilities to raise substantial 
funds for renewable energy projects.

-There are a variety of other creative ways cities can use their 
administrative, regulatory and convening powers. In Quito, 
the city’s Water Fund uses taxes and fees related to water 
usage to finance green infrastructure. Tel Aviv and Paris are 
exploring financing at the local scale through means such as 
crowd funding, equity funding and the use of local currencies.

COMMUNICATION: Involving residents in projects and 
helping them to understand their benefits is key to success. 

-Apps and social networks can be a good starting point to 
engage people and communicate important updates; for 
example, Milan uses Facebook for updates on municipal 
activities and projects. 

CONTINUES ON NEXT PAGE
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CONTINUED FROM PREVIOUS PAGE

-Participatory budgeting, which allows residents to propose, design, and vote on which projects to 
implement, is a way to involve the public more deeply in the city’s resilience planning. Melbourne is 
utilizing such a process specifically for green roof construction. 

-A clear brand with a positive message can also help advance a project. The Oasis schoolyards 
initiative in Paris, for example, simultaneously connotes refuge, relief, relaxation and social relations.

GOVERNANCE: Multiple levels of governance (national, regional, local) can often be a barrier to 
implementation. Making the case for nature-based solutions, and resilience in general, can be difficult 
because the timelines for results are so long; it’s crucial to think carefully about the governmental 
body being targeted and tailor the message accordingly. CROs and their teams can play an important 
role in managing both internal and external relationships and driving projects forward. The resilience 
office thus has to have a deep understanding of the needs and perspective of all actors involved.

It is also important to conceive of governance as extending beyond the formal bounds of government; 
Paris, Melbourne, and Quito all emphasized the need to empower communities to take active 
responsibility for their own and each other’s safety, health and well-being. The city is first and 
foremost made up of citizens, and they must be considered as both consumers of and stakeholders 
in all projects.  

The Exchange highlighted to participants the power of the Network for supporting nature-based 
solutions. For instance, Milan has joined London and Hamburg to create the EU’s CLEVER program, 
which promotes nature-based solutions for urban regeneration through participatory co-design 
processes in other cities in Europe and globally. Milan then applied jointly with Quito for funding 
through the program; later, they teamed up with fellow Member Cities Buenos Aires, Montevideo, 
and Cali for a second application. The Exchange provided an opportunity to present on the results 
of the former effort, and for several of the cities involved to strategize about future knowledge 
exchange and coordination.

milan
resilience teams can play crucial role driving projects
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paris
oasis schoolyards aim at climate adaptation, social benefit

BY RESILIENT PARIS 

On January 23, 2019, Paris Chief Resilience Officer Sébastien Maire and Deputy Chief Resilience 
Officer Noémie Fompeyrine presented the Oasis schoolyard program during a 100RC network 
webinar. The webinar offered a great opportunity for Member Cities to hear directly from the CRO 
and DCRO about how they approached the design and delivery of this flagship initiative of the 
Paris Resilience Strategy. Reflecting on the implementation of the first three pilot Oasis schoolyards 
in 2018, Sébastien and Noémie shared useful insights into key challenges and critical success factors 
of the project. The webinar also provided a glimpse into how the initiative is evolving and rapidly 
being scaled across the city. Highlights of this inspiring conversation are presented below. 

Why schoolyards?
In June 2017, Paris was hit by the first heatwave in its 
history to occur during the school year. Temperatures 
inside classrooms soared to 35°C and were as high as 
60°C at the ground level in the schoolyards, posing 
a serious threat to pupils’ health. This event revealed 
that the city’s school facilities were not prepared for 
the projected rise in temperatures caused by climate 
change. Further, it highlighted that the city’s 700+ 
asphalt-surfaced schoolyards, covering almost 80 
hectares, were not only a contributing factor to but 
could also help tackle the urban heat island (UHI) 
effect and flooding—two major challenges that the 
Paris Resilience Strategy aims to address. 

In addition to their potential climate adaptation role, schoolyards could serve as significant social 
infrastructure for the city, as every Parisian lives less than 250 meters away from one. In one of 
the densest cities in Europe, with just 5.8m2 of green space per inhabitant, these sites offer an 
opportunity to address the need for more recreational spaces by opening to the public outside of 
school hours.

The Oasis program 
Inspired by Member Cities such as Athens and Milan, 
Paris launched the “Oasis” schoolyard program in 2018, 
as part of the implementation of its Resilience Strategy.  
The main objectives of the program are as follows:

• Adapt the schoolyards to climate change by replacing 
concrete and asphalt surfaces with porous material, 
enhancing vegetation, modernizing water management 
(fountains, water sprayers), as well as creating natural 
and artificial shaded structures;

CONTINUES ON NEXT PAGE

https://www.100resilientcities.org/strategies/paris/
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paris
integrated governance, inclusive process key to success

CONTINUED FROM PREVIOUS PAGE

• Protect the health of the most vulnerable by adapting the infrastructure children use as well as 
through the opening of these spaces to elderly people during heatwaves;
• Reinforce social cohesion by co-designing the schoolyards together with each local community 
(including the pupils) with the goal of eventually opening these spaces to the wider public outside 
of school hours for recreational and sport activities;
• Raise awareness of climate change and the urban environment through pedagogical gardens built 
inside the schoolyards. 

Between January and August 2018, three schoolyards located in the 12th, 18th and 20th 
Arrondissements became the testing grounds of this innovative program.

Lessons learned
A key lesson learned from the implementation of the pilots 
is that the key challenge and opportunity of the project lies 
not in the “what” of the design interventions used but in 
the “how” of their management. The technical solutions to 
adapting schoolyards to climate change already existed 
and were well-understood by the City’s architects and 
engineers. What makes the Oasis program innovative is 
its governance, which brought together twelve different 
city departments (the schools, health, roads, green spaces, 
and water departments, to name but a few) to design 
and deliver the project in an integrated manner, using a 
common process, budget and schedule. Within this unique 
governance system, the Resilient Paris team played a leading 
role in coordinating efforts and ensuring the maximization 
of the the project’s resilience dividend.

Another important lesson was that utilizing an inclusive 
process from the outset of the program was critical to its 
success. Through deep and meaningful engagement with 
the pupils, parents, and education community as well as both 
city and national governments, the Resilience Team was able 
to co-design the schoolyards with end users and effectively 
transform their vision into reality. This also helped the Team 
secure buy-in from all stakeholders to open these spaces 
(which traditionally are completely closed off) to vulnerable 
populations such as the elderly during heatwaves.

From pilots to scale-up
Following the successful implementation and inauguration of the first pilots, the City is now looking 
to transform 34 schoolyards in 2019. By 2040, the goal is for all 700 schoolyards to be transformed 
into cooling and well-being oases.  

CONTINUES ON NEXT PAGE
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paris
5m euro award will help develop 
standardized design methodology

CONTINUED FROM PREVIOUS PAGE

The Oasis approach is also gaining 
recognition at the European level, recently 
winning the 2019 Urban Innovation Actions 
(UIA) award along with 22 other projects 
from across the continent. As part of this 
award, the City of Paris has received 5 million 
euros of co-funding, which it plans to use for 
developing a standardized methodology 
for co-designing the next generation of 
Oasis Schoolyards. The methodology will 
then be applied to 10 schoolyards between 
2019 and 2021. 

Another key component of this EU-funded initiative aims to identify effective solutions for overcoming 
barriers to opening the schoolyards to the general public outside of school times. The City of Paris 
has also partnered with three research labs as part of this project to conduct a rigorous evaluation 
of the social, economic and environmental impacts of the Oasis approach. 

The future of Oasis
Although the accelerated implementation of the Oasis program is currently underway, the City of 
Paris is already starting to think about how the program will evolve in the years to come. One future 
priority would be to develop a matrix approach to the project budgeting process, thereby ensuring 
that all departments are contributing to funding the program. In addition, the City is also looking at 
cooling interventions for school buildings, or at least one room within them, to ensure that pupils 
are studying in a healthy and comfortable environment.  

cheonggyecheon, seoul. credit: james mason-hudson, wikimedia commons

https://commons.wikimedia.org/wiki/File:CheonggyecheonSeoul.jpg
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melbourne
urban forest strategy adddresses metropolitan

 governance challenges to environmental management

BY RESILIENT MELBOURNE

Melbourne, a diverse Australian city spanning 
10,000km2 and 32 local government authorities, 
is situated in one of the most urbanised nations 
on the planet. With today’s population of five 
million people anticipated to reach eight million by 
2051, the city’s stresses include urban expansion, 
increasing social inequity and loss of green space, 
while regular shock events include extreme heat, 
fire and flooding. To help address some of these 
critical challenges, Melbourne has determined that 
it is crucial to nurture and further enhance and 
expand its urban forest.

Resilient Melbourne has partnered with 100RC Platform Partner The Nature Conservancy to develop 
Living Melbourne: Our Metropolitan Urban Forest. A flagship action of the Resilient Melbourne Strategy, 
Living Melbourne recognises that fragmented governance and ownership patterns mean that no 
single organisation or authority is responsible to growing nature and natural infrastructure across 
metropolitan Melbourne. To address this coordination challenge, Living Melbourne has been 
developed in partnership with local government authorities, state government agencies, non-
government and community organisations, and residents. 

Living Melbourne aims to create a profound shift in the way we think about, build, grow, and value 
Melbourne. Until recently, cities have existed in conflict with nature; increasingly around the world 
people understand that the success and long-term viability of cities depends rather on being 
able to live alongside nature. The forest cleans our air and water, reduces damaging heat in our 
neighbourhoods, and provides valuable habitat for flora and fauna. Exposure to nature reduces 
stress and the incidence of mental illness, and it strengthens community bonds by providing spaces 
where people can congregate and enjoy physical activity. Living Melbourne is currently finalising 
a range of local- and metropolitan-scale actions and targets which would achieve the vision of 
“thriving and resilient communities, connected through nature” and the three agreed goals: 

1. Protect human health
2. Nurture abundant nature
3. Strengthen natural infrastructure.

The Resilient Melbourne Delivery Office is ambitiously seeking formal endorsement of Living 
Melbourne from all 32 councils, the government of the State of Victoria, water utilities and key 
statutory authorities. This will send a strong message of commitment from organisations who have 
the ability to influence policy on urban forestry across metropolitan Melbourne.

Resilient Melbourne will launch Living Melbourne along with its many contributors and partners on 
June 5th, 2019, World Environment Day. 

https://www.100resilientcities.org/strategies/melbourne/


(14)

(special edition: nature-based solutions)

wellington
design process lets community forge own adaptation path 

BY RESILIENT WELLINGTON

Early in 2018 a remote coastal community 
near Wellington called Makara Beach was 
hammered by the remnants of Cyclone Gita. 
After the clean-up, residents approached the 
City, worried about a climate-induced repeat 
and eager to know if something could be 
done.”Never let a crisis go to waste,” said the 
Resilience Office, who subsequently engaged 
with the community.

People like to live at Makara because it has a natural beauty that is a little bit rugged; it’s an enlivening 
place, one where Papatuanuku (Mother Nature) flexes her muscles regularly. The indigenous Maori 
consider it a special site, and it is steeped in military, natural and social history. The last thing the 
locals wanted, then, was to desecrate the beach and its environs with concrete and steel defences—
to do that would destroy the very thing they loved about the place.

The City provided the expertise of scientists, engineers, Maori specialists and others, and convened 
a community panel. Local community representatives were joined by nearby residents who also 
frequently visit and enjoy Makara Beach. The community panel, convening regularly during a six-month 
period, following a structured engagement and decision making process over eight workshops. The 
workshops started with educating participants about the basic science and engineering of climate 
change, coastal protection and local heritage. Then, through spirited debate, the panel reached 
consensus about the need to preserve the beach as much as possible, came up with short, medium, 
and long term mitigation and adaption options, and created a set of selection criteria. Lastly, they 
measured the options against the criteria to land on the ultimate recommendations. 

After this intense series of engagements, for the short and medium term the panel determined 
that beach renourishment was the best option. This involves building a natural bund from shingle 
that will be sourced locally. By carefully constructing and maintaining the bund and planting it 
with native flora, and (in the medium term) constructing riverbank reinforcements to prevent river 
damage during floods, the settlement should be able to thrive for the next 50 years and beyond. 
There are no guarantees of course, but the prognosis is good.

The project is not finished. There are some tricky issues to navigate around how the work will be 
funded, who will maintain at and what the triggers will be for implementing longer term actions. The 
rewards of action will be significant though; beyond benefitting the community, it will contribute 
to several objectives in the Wellington Resilience Strategy around adaptation and provide valuable 
lessons for other local communities affected by sea level rise and climate change.

The public likes the idea of nature-based solutions, and we think they often offer a relatively cost-
effective and simple way to deal with a challenge. But the crucial ingredient wasn’t really designing 
infrastructure. The key was convening people and trusting them to navigate their own path through 
the complicated issue that is climate adaptation.

For more details on Wellington’s innovative work at Makara, please visit the information portal 

https://www.100resilientcities.org/wp-content/uploads/2017/07/Wellington_Resilience_Strategy_-_PDF.pdf
http://makara-wcc.opendata.arcgis.com/
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panama city
earth economics helps city assess 

value of ecosystem services

BY RESILIENT PANAMA

Panama City sits at the confluence of critical marine 
and terrestrial habitats. Located on the shores of the 
Gulf of Panama, part of the Tropical Eastern Pacific, it 
also sits on the edge of the Chocó ecoregion, a highly 
biodiverse area of rainforest that stretches across 
Eastern Panama and into neighboring Colombia. 
The city’s urban strip is located on coastal lowlands 
crisscrossed by numerous sediment-rich rivers; 
where these waterways meet the sea, they form large 
estuaries that in their natural state are dominated by 
mangrove swamps. 

This complex hydrographic system provides a vast 
array of ecosystem services. The Chagres River, 
the largest in the region, is a key source of drinking 
water for the cities of Panama and Colón. Much of the 
revenue of the Republic of Panama and of its capital 
city comes from the Panama Canal, which depends on 
the water retained and disbursed by the surrounding 
forests to function. Panama City’s coastal ecosystems 
play an important role in local fisheries; mangroves and 
mudflats are essential to the lifecycle of many marine 
animals. During the rainy season, the mangroves also 
help control flooding and, along with other coastal 
features such as rocky shores and  sandy beaches, 
help protect against storms and waves. Finally, this 
landscape is crucial for the country’s tourism industry. 
National parks in the forests of the Panama Canal area, 
along with coastal mangrove areas and beaches, are 
increasingly popular, though more must be done to 
leverage these assets to support the livelihoods of 
local communities.

To make a financial case for protecting some of these assets, Panama City worked with 100RC 
Platform Partner Earth Economics to assess the value of the ecosystem services provided by Panama 
Bay, its contributing watersheds, and the terrestrial and coastal forests that are within the limits of 
the Panama District, which includes both the city and outlying rural areas. 

The results were stunning; the 11 services analyzed contribute over $1.6 billion each year in benefits. 
These include: $577M in recreation and tourism, $380M in climate stabilization, $106M in biodiversity 
and habitat provision, $50M in food and $24M in disaster risk reduction. 

CONTINUES ON NEXT PAGE

credit: ennio arcia
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panama city
with growing development pressures, 

urgent need to make case for environmental protection

CONTINUED FROM PREVIOUS PAGE

Every year Panama receives nearly $5,000 
worth of storm protection from every single 
hectare of mangroves, and one hectare of 
mangroves capture about 10 times more carbon 
each year than an acre of temperate forest, and 
50 times more than a hectare of tropical forest. 
This demonstrates that if Panama City’s diverse 
ecosystems are damaged or destroyed, we will 
need to build costly, less effective infrastructure 
in their place.

The case for protection has to be made now; 
these environments are already under stress. 
While forest ecosystems were substantially 
impacted by the construction of the canal, since 
the return of the Canal Zone to Panama,  Panama 
City’s urban sprawl has also been able to expand east towards the waterway. The area’s national 
parks are threatened by roads, logging, hunting, and mining activities. In coastal areas, real estate 
projects have removed beaches and wetlands, increasing the risk of flooding and damaging fisheries. 
Inadequate sanitation systems are further threatening these ecosystems as well as human health.

Broad-based coordination will be crucial to 
protecting these ecosystems. The Panama City 
Resilience Strategy feature initiatives promoting 
basin and ecosystem-based management, 
improvement of drainage networks, risk 
reduction, waste management, conservation, 
restoration, and the integration of ecosystem 
valuation into planning decisions regarding 
wetlands. Civic engagement and education 
are critical to all these efforts, as are bringing 
agricultural and fishing interests into the 
conversation to encourage them to grow local 
businesses in a sustainable way. Using the Earth 
Economics analysis, the Resilience Office will be 
able to more effectively show that all parties will 
benefit from supporting sound environmental 
management.

credit: karl kaufmann

https://www.100resilientcities.org/wp-content/uploads/2018/08/Panama-Resiliente-English-PDF.pdf
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cape town
water fund to help city prepare for changing climate, 

growing demand

ADAPTED FROM THE GREATER CAPE TOWN WATER FUND’S “ASSESSING THE RETURN ON 
INVESTMENT FOR ECOLOGICAL INFRASTRUCTURE RESTORATION: BUSINESS CASE.” READ THE 
FULL REPORT HERE. 

The extreme drought from which Cape Town is emerging has tested the adaptive capabilities of 
the city and the surrounding region since 2015. Cape Town faced the real prospect of running out 
of water, a moment dubbed “Day Zero”. A series of efforts by the City and Capetonians, including 
stringent usage restrictions, advanced pressure management, and communication campaigns, led 
to a massive reduction in water consumption by households and businesses. Working together, 
Cape Town finally staved off the threat of Day Zero in mid-2018. 

Demand-side management of water 
proved highly successful in overcoming 
the region’s worst drought in over 100 
years – but this will not be sufficient in 
the face of future drought scenarios. 
Cape Town’s population is growing fast, 
at a rate of about 2% a year. Meanwhile, 
climate models forecast decreased rainfall 
accompanied by increased temperatures 
in the future, increasing the risk of water 
shortages. Water demand is predicted to 
outstrip current supply in the Greater Cape 
Town Region by 2021. Current estimates 
suggest that an additional 300-350 million 
liters of water a day will be needed by 
2028 to ensure supply meets demand. 

Looking ahead, the City is therefore integrating concepts of water resilience into its planning for 
a water-secure future. One such initiative is The Nature Conservancy’s Greater Cape Town Water 
Fund. The project was initiated in 2014 when the City of Cape Town reached out to The Nature 
Conservancy (TNC), a Platform Partner of 100 Resilient Cities, requesting it to establish a Water 
Fund for Cape Town. 

The Fund serve as a governance and funding mechanism whereby public and private downstream 
water users contribute collectively to upstream conservation initiatives aimed at improving water 
quality and quantity both upstream and downstream. It aims to support and align with existing 
government initiatives and act as a catalyst for systemic change in catchment management by 
cost effective use of on the ground resources, strengthened capacity, and robust monitoring and 
evaluation. In the process, the Fund hopes to create jobs, protect globally-important biodiversity 
and build more resilient communities in the face of climate change.

CONTINUES ON NEXT PAGE

https://www.nature.org/content/dam/tnc/nature/en/documents/GCTWF-Business-Case_2018-11-14_Web.pdf
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cape town
invasive plant removal, wetland restoration could 
increase water supply by billions of liters annually

CONTINUED FROM PREVIOUS PAGE

The Fund’s Steering Committee – a coalition of 
partners which include national and provincial 
water and environmental authorities, as well 
as private sector entities such as the Coca-
Cola Foundation, Nedbank, and WWF – has 
commissioned studies to evaluate the impact of 
nature-based solutions on the water supply and 
determine if investment at scale in catchment 
restoration is cost competitive compared to 
other supply-side solutions.

The Greater Cape Town Water Fund released its Business Case in November 2018, using data 
to inform authorities and the public alike about their real choices. It puts forward the case that 
ecological infrastructure restoration is a critical component of efforts to enhance water security for 
all WCWSS users. Until recently, the focus has been on “grey,” or engineered infrastructure solutions 
to combat water scarcity. In the Greater Cape Town Region alone, over R8 billion ($540 million 
USD) in public funding is being considered for augmenting the water supply through investments 
in deep aquifer drilling, desalination, water reuse and increased surface water storage to meet the 
required demand. 

Yet long-term water security begins at the source. A cost-effective alternative can be found in 
ecological infrastructure (native vegetation, wetlands, etc.) that regulates source water quality and 
supply. For example, over two-thirds of the sub-catchments supplying the Western Cape Water 
Supply System (WCWSS), from which Cape Town draws most of its bulk water supply, are affected 
by alien plant invasions, reducing the amount of water that reaches the rivers and dams that feed the 
region by 55 billion liters per year. Nature-based solutions such as maintaining and enhancing the 
environmental health of these sub-catchments thus offer a critical means of improving the resilience 
of the water supply. The Water Fund would support a host of ecological infrastructure interventions 
to secure water supply; in addition to invasive plant removal, these would include the restoration of 
four priority wetlands and the Atlantis Aquifer, as well as the clearing of forestry exit areas.

Gareth Morgan, the Deputy Chief Resilience Officer 
for Cape Town, serves on the steering committee of 
the Greater Cape Town Water Fund. This initiative is 
proposed as one of the actions in the upcoming Cape 
Town Resilience Strategy, which is due for approval 
in the third quarter of 2019. “The City of Cape Town 
is supportive of the Fund. The value and impact of 
clearing alien invasive species is recognised in the City’s 
new water strategy, which is currently out for public 
comment. The Fund is an innovative way to crowd in 
multiple partners to respond to a complex resilience 
challenge at the regional scale,” says Morgan.
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greater manchester
natural capital plan could spur green investments

BY RESILIENT GREATER MANCHESTER

A new Natural Capital Investment Plan prepared by 
a team of financial and economic consultants found 
a range of models that could lead to significant 
investment in Greater Manchester’s natural 
environment. The document, the first of its kind for 
a UK city region, was made public at an event at the 
Museum of Science and Industry in February.

The focus of the plan is on attracting investment into 
the natural systems upon which our future prosperity 
and well-being depend. These investments will 
not only secure the long-term future of Greater 
Manchester’s vital green assets, but will also deliver 
financial and social returns. In other words, they are 
good for our economy as well as our health.

Urbanisation puts increasing pressure on natural systems, and weakens their resilience to a 
changing climate and events such as natural disasters, with devastating consequences for cities 
and their inhabitants. Guided by recent memories of flood events, heat waves, moorland fires, and 
air pollution episodes, in addition to the prospect of increasingly costly energy, food and water, 
Greater Manchester sees an urgent need to protect the environment in order to improve the city-
regions’ resilience. 

Green City Region lead Councillor Alex Ganotis opened the event talking about Greater Manchester’s 
journey so far and why natural capital investment plans are needed. “This incredible plan is the first 
of its kind for a city region in the UK, and is another step on Greater Manchester’s road to becoming 
one of the greenest places in Europe,” he said.

“Through sound financial thinking we can determine the monetary as well as the social benefits our 
natural environment provides. And if we do that, we can encourage investment into those assets, 
securing their future for the long term. You can say a tree is priceless, but it is not value-less. A rain 
garden makes a building attractive, but it also absorbs waste water which saves on people’s utility 
bills—there’s a clear financial benefit to that investment.”

“Our natural environment is about so much more than aesthetics and our city balance sheets and 
strategies need to recognise that,” he added. “It improves our physical and mental health, provides 
attractive spaces to live and work (which encourages investment), helps protect against the risks of 
climate change and flooding, encourages sustainable travel, and helps to improve our air quality.”

The natural capital account developed for Greater Manchester found that the city region receives 
nearly £900m (USD 1.2 billion) of benefits annually from its existing natural capital.

CONTINUES ON NEXT PAGE

credit: tom jeffs, wikimedia commons

https://issuu.com/greatermcr/docs/gm-natural-capital-investment-plan-?e=35861904/67415668
https://naturegreatermanchester.co.uk/wp-content/uploads/2018/06/GM-Natural-Capital-Account-Summary-Jan-2019.pdf
https://commons.wikimedia.org/wiki/File:Yeoman_hey_and_dovestones_from_hollin_brown_knoll.jpg#mw-jump-to-license
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greater manchester
city region assessing new models for 

financing environmental infrastructure

CONTINUED FROM PREVIOUS PAGE

The Natural Capital Investment plan will be a key 
component of Greater Manchester’s forthcoming 
five-year environment plan, to be announced in 
March 2019, and will guide the development of the 
forthcoming Greater Manchester Resilience Strategy. 
It also links to the Greater Manchester Combined 
Authority’s ongoing work on the city-region’s 
Plan for Homes, Jobs and the Environment, which aims 
to provide an additional 50,000 additional homes to 
solve the region’s housing crisis while protecting the 
green belt. 

In undertaking this ambitious plan, Greater Manchester 
is joining a number of cities and regions around the 
globe exploring new ways of financing environmental 
improvements, including Washington DC and 
Malmö, Sweden. Together we are going beyond 
simply installing engineered ‘green’ technologies 
such as LED lighting, to actively supporting vital 
environmental infrastructure—such as meadows, 
peatlands, woodlands, and clean rivers—that can 
help with flood risk reduction, carbon sequestration, 
air quality improvement and health benefits. In 
2016, Washington DC was the site of a pioneering 
US$25 million Environmental Impact Bond; Greater 
Manchester is now assessing equally ambitious 
finance models to suit its needs.

Ecosystems Knowledge Network live streamed the 
plan launch event; view the recording here 

Follow proceedings from the event on Twitter and 
keep up to date by following @GMLowCarbonHub and 

#GMGreenCity

Upcoming events: 
•25th March: Greater Manchester Green Summit 2019, 

Salford
•26th-27th March: GrowGreen conference: Innovative 

financing for creating green cities, Manchester

https://www.gmconsult.org/communications-and-engagement-team/gmsf/
https://ecosystemsknowledge.net/
https://ecosystemsknowledge.net/events/GreaterManchester2019
https://twitter.com/GMLowcarbonhub
https://twitter.com/search?q=%23GMGreenCity&src=typeahead_click
https://www.greatermanchester-ca.gov.uk/what-we-do/environment/green-summit/
http://growgreenproject.eu/growgreen-conference-innovative-financing-creating-green-cities-26-27-march-2019-manchester/
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atlanta
first publicly-issued environmental impact bond 

raises $14m

BY RESILIENT ATLANTA 

With the support of The Rockefeller 
Foundation, the City of Atlanta 
Department of Watershed 
Management (DWM) has issued 
the nation’s first publicly-offered 
Environmental Impact Bond (EIB) to 
fund green stormwater infrastructure 
projects in the Proctor Creek 
watershed. Projects will be located in 
neighborhoods on the City’s Westside 
that have been disproportionately 
impacted by flooding, combined 
sewer overflows, environmental 
degradation, and unemployment. 
The City established stormwater 
management as a significant need 
to be addressed in its long-term 
Resilience Strategy and is committed 
to the use of Green Infrastructure (GI) 
as a key strategy for tackling this need. 

Proctor Creek begins just downstream of the highly urbanized downtown area, where impervious 
surfaces prevent rainfall from infiltrating into the soil, resulting in polluted runoff that impairs 
waterways. The surrounding neighborhoods, many of them economically distressed, are in an 
environmental justice hot zone due to rapid growth of brownfields, limited greenspace, and public 
health threats from frequent flooding. Atlanta’s 2017 Resilient Atlanta Plan seeks to improve the 
ecological, economic, and social vitality of this community and targets the need to fund comprehensive 
stormwater management.

As the member utility for one of six cities on the U. S. Water Alliance’s Water Equity Taskforce, DWM 
is committed to adopting equitable water policies and practices that foster community resilience 
and sees GI as a critical tool to achieve this objective. GI is an approach to managing stormwater 
that reduces the volume of polluted runoff from entering streams and pipe systems by replicating 
or restoring the natural drainage systems of undeveloped land. Investments in GI have the added 
advantage of providing multiple environmental, economic, and social benefits to communities, such 
as enhanced wildlife habitat, access to greenspace for recreation, improved air quality, and green 
jobs.

The challenge, however, is the lack of dedicated funding to implement stormwater management 
strategies including GI, which encourages municipalities to explore alternative sources of capital. 

CONTINUES ON NEXT PAGE
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atlanta
projects will cut runoff, support workforce development

CONTINUED FROM PREVIOUS PAGE

Through the City’s partnership with 100 Resilient Cities, DWM participated in a nationwide competitive 
process and was selected to launch green infrastructure or resilience projects using innovative EIB 
financing. 

A Rockefeller Foundation grant funded the services of impact investment firm Quantified Ventures 
to help Atlanta coordinate and structure the deal, and municipal finance specialists Neighborly 
Corporation to underwrite and market the bonds. This financing opportunity provides DWM access 
to a new source of private investment capital by tapping into a unique sector of community-
oriented investors focused on environmental and social impact. DWM will use the $13.5 million in 
bond proceeds to finance a mix of stream and floodplain restoration, bioretention areas in City 
Parks, green streets, and constructed wetlands in the upper Proctor Creek watershed.

EIBs are a form of debt characterized by a Pay for Success component that determines the amount 
that investors are repaid based on environmental performance. While different projects will generate 
different types of environmental, social, economic, and health benefits, common to all DWM’s EIB-
funded GI projects is capture of stormwater, which directly mitigates flooding and improves water 
quality by reducing the impacts of runoff on combined sewer systems and waterways. The projects 
are designed to provide 6.4 million gallons of stormwater capture capacity, reducing runoff by 56 
million gallons annually. Additionally, DWM will ensure that the EIB stimulates equitable economic 
development that directly benefits the local community by supporting workforce development 
initiatives in Proctor Creek watershed. 

BY RESILIENT ATHENS

Athens is the first city in southern Europe to benefit from the Natural 
Capital Financing Facility (NCFF). The NCFF is a financial instrument 
developed by a partnership between European Investment Bank (EIB) 
and the European Commission in order to support biodiversity and 
climate adaptation through tailored loans and investments, backed by 
an EU guarantee.

The 5 million euro NCFF loan is an extension of an original 50 million EIB 
loan to the city of Athens, under the title Athens Resilient and Integrated 
Development. The overall aim of the loan is to drive the implementation 
of the Athens Resilience Strategy for 2030, build capacity within the 
city, and also leverage other financial resources in order to enhance the 
city’s resilience to challenges such as climate change and earthquakes.

CONTINUES ON NEXT PAGE

athens
ncff loan to support “green city” strategy pillar

https://www.100resilientcities.org/strategies/athens/
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The pool of projects that will be developed within the NCFF 
framework correspond to the Athens Resilience Strategy’s 
“Green City” pillar, i.e. to actions that either create or enhance 
green and blue infrastructure and nature-based solutions. 
These will be supported through a 500,000 Euro technical 
assistance package that was offered by EIB to Athens in an 
effort to develop innovative and replicable approaches to 
similar challenges across Europe.

The Athens Office of Resilience and Sustainability worked 
closely with EIB and their technical experts in order to develop 
resilience principles for each one of funded projects. Particular 
attention was given to articulating climate change adaptation 
design principles, this linking the NCFF perspective to the 
rest of the projects regarding the built environment. 

The Lycabettus Hill program, a flagship project for Athens, is first on our priorities list. Athens has been 
working intensively on a dynamic Framework Study meant to guide the future of this emblematic 
area of the city for over 2 years now. In depth studies produced of the natural environment by the 
Agricultural University of Athens (AUA) and of the built environment by the National Technical 
University Architecture Department (NTUA) integrated technical expertise with feedback from a 
robust stakeholder engagement initiative. The Office of Resilience and Sustainability conducted the 
stakeholder engagement with the support of 100RC, which brought into the process the expertise 
of Rebuild By Design (RBD), the New Jersey Institute of Technology and Interboro Partners. 

We now have a wide range of proposed solutions that will increase the resilience of the site, ranging 
from protecting endangered species to promoting sustainable mobility and from footpath signage 
to emphasizing the importance of the Lycabettus in city branding and tourism campaigns. Building 
on this rich content, the NCFF will be used to develop and implement a holistic approach that will 
enhance biodiversity, manage water sustainability and prevent land erosion.

Additional projects slated for NCFF funding 
include  the formation of a Green Corridor 
between Lycabettus and Strephi Hills as well as 
an initiative that brings a host of nature based 
solutions to the Plato’s Academy-Eleonas District, 
an area which is socio-economically depressed, 
ethnically mixed and severely affected by the 
urban heat island effect and flash floods due to 
lack of mitigating infrastructure.

Athens is excited at the prospect of immersing 
itself into the NCFF mechanism, and learning 
how to use nature-based solutions to enhance 
the resilience of its most vulnerable areas. We 
are looking forward to this journey and to con-
tinuing to share what we learn with the Network.

athens
iconic lycabettus hill set for slate of resilience projects
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