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1

INTRODUCTION

In an urbanising world, where more than 50% of the population already lives in cities, addressing the
effects of climate change at the local level is critical to saving lives and livelihoods as well as to
maintain social and economic well-being. In the global south, where Millennium Development Goals
(MDGs) are only just starting to be met, this is an extremely pressing challenge and there is a
substantial risk that many hard-won development gains will be undermined without timeous
response, planning and implementation.
Globally, a variety of adaptation strategies, programmes and mechanisms are being developed and
implemented to cope with a changing climate and to ensure long term approaches to sudden on-set
and creeping disaster events such as droughts, floods, sea storm surges and hurricanes. A spectrum
of adaptation approaches are possible including what can be described as “Delivering Adaptation
Actions” (DDA) - i.e. practical actions to reduce vulnerability to climate risks or to exploit positive
opportunities through to “Building Adaptive Capacity” (BAC) – i.e. developing institutional capacity to
respond to the risks posed by climate change (UKCIP 2010).
Interventions at the local level usually involve elements of capacity development and direct action
and thus can include inter alia: improved disaster-risk response strategies and management;
institutional support systems; and, mainstreaming of climate change into legal and regulatory
frameworks across all sectors. Some responses focus on hard infrastructure, such as improved
drainage or increasing height of dam walls, while others rely on soft ecosystem-based approaches
where natural systems, such as wetlands, for example, perform multiple functions of cleansing
water, flood attenuation, aquifer recharge, etc. Some responses rely on an integrated measure of
hard and soft approaches. There is quite simply no generic approach to Climate Change Adaptation
(CCA) at the local level, since every urban environment in the broadest sense is unique. It is,
therefore, critical for each urban entity to actively engage in proactive local level planning to ensure
the best fit for CCA.
This paper focuses on ecosystem-based adaptation (EbA) in urban areas, exploring the vast potential
benefits that might be gained from using the multiple functions performed by large, often contiguous
and interconnected, natural ecosystems such as soils, wetlands, catchments and coral reefs. With a
growing number of implementation projects and key challenges in performance-management, this
paper aims to open the debate on what constitutes effective urban EbA.
Definition of Ecosystem Based Adaptation
Ecosystem-based adaptation is the use of biodiversity and ecosystem services as part of an overall adaptation
strategy to help people to adapt to the adverse effects of climate change.
Source: Secretariat of the Convention on Biological Diversity 2009

This project and workshop seek to compile a framework for decision-makers at the local government
level, to assist in making decisions about ecosystem-based approaches in local adaptation strategies
and projects.
1.1

The June 2013 Partners’ Workshop

This background paper was prepared in support of the workshop organised by ICLEI Africa in
partnership with eThekwini Municipality’s Environmental Planning and Climate Protection
Department on “Ecosystem-based approaches to building resilience in urban areas: Making the
case for a framework for smart decision-making criteria.” Funded by the Climate and Development
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Knowledge Network (CDKN) Innovation II Grant, support was for “game-changing project” ideas
focused on local governments in Africa that require development and shaping through an innovation
process over a maximum of six months.
The three day intensive workshop brought together representatives from different government
sectors from four countries and five cities – South Africa (City of Tshwane and eThekwini
Municipality), Zimbabwe (City of Mutare), Botswana (City of Gaborone) and Tanzania (Temeke Local
Municipality, Dar es Salaam). These representatives were engaged in a process of learning and
lessons sharing in a two month period leading up to the workshop. The workshop aimed to increase
common understanding (at local and national levels) of the imperative of: i) valuing the ecosystem
goods and services produced by each city’s natural capital, appreciating that these are not limitless;
ii) the groups of people benefitting from these goods and services; and, iii) the sustainable
development objectives that EbA strategies can address. Arising out of this, participants considered
and discussed principles and criteria for LG actions that support restoration of ecosystems, related
job-creation, and that are prioritised for effective climate change adaptation and disaster risk
reduction in the urban context.
LG technical officials and experts also explored the critical governance issues that need to be in place
in order to implement EbA. By way of example, it is necessary to ensure that: i) planners and policymakers appreciate the value of ecosystem services and gain the knowledge and skills to make
informed decisions about inevitable trade-offs; ii) planners and policy-makers prioritize the role of
functioning ecosystems as core municipal green infrastructure; iii) plans and actions are part of an
integrated, coordinated and participative city-wide initiative; iv) city managers and officials establish
the foundations for planning and implementation (gathering of data; history; vulnerability
assessments; and, scenario planning, etc.); v) there is better cross-sectoral collaboration on analysis,
planning and implementation, changing how we programme rather than what we programme; and
vi) government budgets (at all tiers) allow for allocations to ecosystem management functions. EbA
that can also meet the broader needs of the urban poor is dependent on such improved institutional
capacity and urban governance (Tanner & Mitchell 2008).
2.

RATIONALE FOR AN EBA DECISION-MAKING FRAMEWORK

The impetus for reducing greenhouse gases and preparing for climate change is at a critical threshold
of urgency, having passed the historical recording of the onset of 400 ppm atmospheric CO2 (UNEP
News Centre 2013) and well on the way beyond the safe limits of a 2°C warming. Local government is
the sphere of government that can mobilise swift action, and which is also closest to the majority of
7 billion individuals of the planet. Local government is the sphere of government which must respond
to citizens when they are flooded, lacking basic services and requiring urgent disaster risk responses.
The African continent is warming at double the global average, and the responding changes in rainfall
and precipitation, in particular, are potentially devastating.
Numerous climate change related impacts and risks can apply to any given local government or
urban area. Once there is an understanding of the types of climate change impacts that can be
anticipated, one then needs to spatially assess vulnerability in the urban context (and if possible the
surrounding/supporting region). Matching these two - impacts and vulnerability - will highlight the
risks that are of priority for adaptation response and action. There may be numerous responses that
can be put in place – some complementary (i.e. can be done together for more effective results) and
some substitutional (i.e. can be done instead of another). In all instances the aim should be to
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include ecosystem-based approaches as ones that can be more cost-effective (although not always);
more sustainable in the long term; provide labour intensive job opportunities; and, provide multiplebenefits (jobs, mitigation of GHGs, beautification and in many instances other ecosystem services in
addition to the climate change protection service as well as being “no-regret” options).
A grounded understanding of costs and benefits and trade-offs between different adaptation options
is critical for decision-makers. Currently very few have sufficient information to base their decisions
on, and are not thoroughly assessing costs, benefits and trade-offs which is why EbA measures are
often overlooked. Low cost and/or cost-effective adaptation strategies and measures can prevent
many potential losses (Economics of Climate Change Working Group 2009), but only if decisionmakers know what these measures are and how they compare to others.
Given the threats to ecosystem services on the one hand, the multiple benefits to society of
ecosystem services on the other, and the importance of adaptation to environmental changes, it is
critical that capacity exists to: i) report trends in the quantity and quality of ecosystem services, and
(locally appropriate) progress in sustaining them; ii) understand how effectively adaptation keeps
development on track; and iii) understand how equitably adaptation costs and benefits are
distributed. These are enormous challenges since adaptation “plans and policies now emerging are
largely in their infancy and relatively untested” (Spearman & McGray 2011: 7). Testimony to the
growing importance of monitoring and evaluation of adaptation initiatives is the “growing need for
frameworks and tools that enable organisations to track and measure the outcomes of adaptation
interventions” (Brooks, 2011, 3; See also South Asian Evaluation (SEA Change):
www.seachangecop.org). Likewise, approaches to analyse information about ecosystem services and
apply it to climate change are relatively new (Spearman & McGray 2011: 41) and evolving indicator
frameworks are generally under-developed (UNEP-WCMC 2009).
Tracking and allowing assessment of the contribution of ecosystem-based adaptation to broader
issues of human well-being such as poverty alleviation, reduction and economic growth, need not
add yet another layer of complexity but rather should rather be an integrated component of local
area and development planning.
ICLEI Local Action for Biodiversity (LAB) Programme
ICLEI –Local Governments for Sustainability and the IUCN have run the LAB programme since 2006. This is a
pioneering global programme aimed at integrating and mainstreaming biodiversity and ecosystem
management into local government and urban policy, planning and implementation. Over 50 cities worldwide
have been engaged in the programme to date. There are now five cities focusing on an additional programme
that assesses the linkages between climate change and ecosystems. These are some of the first cities in the
world to engage in such processes, and include EThekwini and Cape Town in Africa.
Website: www.cbc.iclei.org

2.1

Pro-poor adaptation

There is growing interest in ecosystem management for social and economic well-being, rooted in a
belief that degradation of ecosystems is an infringement of human rights. Securing critical ecosystem
services is not just an environmental issue, but a societal development and equity issue, an
environmental justice issue, for it is the poor in developing countries who are more directly reliant on
ecosystem services for a larger share of their livelihoods. Ecosystems provide life’s essentials such as
food, fuel and clean water, as well as providing naturally life-saving protection from drought, disease,
famine and flooding in cities and rural areas. Those living in urban slums and peri-urban areas, often
live close to, and depend on, natural resources. Long-term stresses such as environmental
Workshop Background Paper, August 2013
Ecosystem-based approaches to building resilience in urban areas: towards a framework for decision-making criteria

4
degradation that contribute to insufficient supply of ecosystem services, and increase the impact of
climate change and systemic shocks (such as floods and drought), have the largest impact on the
poor. These factors; i) undermine individual and community ability to cope; ii) escalate inequality;
and iii) present a threat to worsening poverty. It is this connection between livelihoods and nature
that offers opportunities to combat poverty through EbA. As a result, poverty reduction programmes
can benefit, and are benefitting, from the integration of a range of adaptation tools and methods
(Tanner and Mitchell 2008).
Ecosystems Services for Poverty Alleviation
The Ecosystems Services for Poverty Alleviation (ESPA) website documents EbA research. ESPA is an
international research programme providing evidence of how ecosystem services can support well-being and
sustainable poverty alleviation among poor people in low-income countries. Their projects are interdisciplinary,
linking the social, natural and political sciences to address a series of focused research questions and evidence
challenges.
Source: ESPA www.espa.ac.uk

There are important knowledge gaps with respect to how more effective ecosystem services
management can contribute to poverty alleviation. At the local-level policy – practice interface
further exploration of the direct and indirect linkages between ecosystem services and poverty is
necessary, including the factors that influence these linkages. To achieve this, however, requires a
good understanding of: i) how people use and value their surroundings; ii) who specifically derives
benefits from ecosystem services and which specific ecosystem services; as well as, iii) the
contribution to their well-being. Effective adaptation responses to these integrated challenges need
to build upon an understanding of the multidimensional and differentiated nature of poverty and
vulnerability.
“By managing ecosystems for the services they provide to people, many of the world’s poorest could find ways
out of poverty and onto sustainable pathways towards prosperity.”
Source: ESPA www.espa.ac.uk

Understanding how the natural resource “assets” of the urban poor are affected directly and
indirectly through the impacts of climate change must inform priorities for investment into critical
sectors. For example, prioritization of investment into Integrated Water Resource Management at
the local level should strive to reduce the vulnerability or the urban poor and sustain the ecosystems
and the ecosystem services that deliver essential urban water services such as water provision and
flood attenuation.
“Investments in ecosystem restoration can benefit multiple policy sectors and help them to achieve their policy
goals. This applies – but is not limited to – urban development, water purification and waste water treatment,
regional development, transport and tourism as well as protection from natural hazards and policies for public
health… Investment in natural capital and conservation of ecosystems can help to avoid crises and catastrophes
or to soften and mitigate their consequences” (TEEB, 2009, 1).
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Figure 1
Beating the vicious cycle of poverty, ecosystem degradation and climate change.
Source: Munaung et al 2013.

At the implementation level, there are a growing number of examples of strategic responses to the
management of ecosystem services that have multiple co-benefits – for climate change mitigation,
protection of livelihoods, poverty alleviation and linking climate change adaptation to growth
agendas. These strategic responses explore how ecosystem-based interventions provide important
opportunities to work with and strengthen pre-existing local knowledge and practices, to empower
communities to take ownership of their immediate surroundings, and to develop and improve
disaster risk responses which are sustainable in financial, social and cultural terms (ProAct Network
2010).
The “Working for…” programmes run by the Government of South Africa, Department of
Environmental Affairs, offer insightful and innovative examples of an approach to managing
ecosystems so as to optimise benefits to the poor by opening up opportunities to maximise
employment (green job creation) and livelihood creation opportunities. Not without challenges,
these ongoing programmes - the Social Responsibility Programme and its Working for the Coast subprogramme, Working for Wetlands, Working for Water, and Working on Fire, etc - fall under the
umbrella of the government’s Expanded Public Works Programme (EPWP). Working for Water and
Working for Wetlands, which have demonstrated improved water yields, water quality and
biodiversity in landscapes, are “having immediate benefits for wage employment of rural
communities, as well as restoring biodiversity and water yield, (and)… managed to do so in many
areas in a cost-effective manner… Moreover, secondary industries are being initiated based on the
wood and bark of the cleared invasives, such as small-scale charcoal or furniture making enterprises”
(Shackleton 2008: 105).
While many of the water-focused EPWP programmes in South Africa are focused on strategic source
catchments in the hinterland of cities, the eThekwini Municipality (previously called Durban) has
developed an urban-focused community climate protection model - Community Ecosystem Based
Adaptation (CEBA). A partnership between the eThekwini Municipality and The Wildlands
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Conservation Trust, this CEBA initiative is aimed at “uplifting local communities by creating “green”
jobs for the poor and unemployed, restoring the ecosystems that are important to the welfare of
these communities and reducing ... collective vulnerability to climate change”
(www.durbanceba.org).
Adaptation and poverty
“With rapidly expanding numbers of adaptation interventions and no clear consensus on what constitutes
successful adaptation at different scales, there is an urgent need to advance thinking and techniques of
evaluation. In evaluating outcomes for poor people, attention at the household level will be particularly
important and can draw on established methods to assess, for example, responses to shocks and stresses and
investment in assets.
A failure to serve the needs and interests of poor people provides a central critique of physical science focused
adaptation tools, methods and approaches.”
Source: Tanner & Mitchell 2008. Building the Case for Pro-Poor Adaptation.

3.

LOCAL GOVERNMENT IS UNIQUELY PLACED TO RESPOND TO CLIMATE CHANGE ADAPTATION

With our global population approaching an urban majority, cities are increasingly seen as significant
drivers of global environmental change they are also incredibly dynamic forces for positive change
and they are central to the climate change debate as the location of the majority of the world’s
assets, infrastructure and economic activities. Without effective, locally driven adaptation, there will
be very serious consequences for cities and smaller urban areas – and for national economies.
Progress has to be bottom up, not top down. (Roberts 2013).
As an investment partner and a major procurer of goods and services, local governments can drive
leadership, promote action by citizens, and enable private sector participation in climate change
responses. This needs to be done at all levels, however, from Mayors and City planners to regulators
and compliance officials. Local governments have the power to develop by-laws and incentives and
mechanisms that drive sustainability, innovation and resilience in the face of global change.
Strong and effective local governments can do a great deal to encourage effective adaptation, to
make adequate provision for the infrastructure and services needed to reduce climate-changerelated risks and vulnerabilities for low-income populations.
“(T)he earlier cities in developing countries take steps to future proof their urban development, the better.
There is an important – but closing – window of opportunity for many cities to act now before they are locked
into unsustainable and unsuitable development pathways” (Atkins, 2012, 3).

4.

BACKGROUND TO LOCAL GOVERNMENTS AND THE GLOBAL CLIMATE CHANGE AGENDA

As significant agents in leading climate compatible development, collectives of Local Governments
have been engaged in influencing the global climate change agenda for more than two decades.
Since 1992, ICLEI – Local Governments for Sustainability has been undertaking climate change
advocacy on behalf of local governments, and working with them to implement climate change
actions at the local level. This began with the Cities for Climate Protection (CCP) Campaign in 1993,
one of the first initiatives to recognize the importance of local action in reducing GHG emissions.
Today, CCP (one of many ICLEI projects on climate change) alone includes around 1,000 member
cities in 50 different countries. Organisations such as ICLEI have been intervening on behalf local
governments at UN negotiations, most recently culminating in an extensive drive with numerous
other partners (such as UCLG - United Cities and Local Governments) in the Local Government
Climate Roadmap (Figure 2). This advocacy journey began at the thirteenth Conference of Parties to
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the UN Framework Convention on Climate Change (UNFCCC COP13) in Bali in 2007, and Local
Governments have tirelessly campaigned for, and achieved, preliminary referencing to sub-national
and local governments by national negotiators during the negotiations. The leading local government
organisations (in particular ICLEI and UCLG) agreed to continue the advocacy efforts and awareness
raising drive. Thanks to the advocacy efforts of all local government networks, led by ICLEI, this
situation began to change. In 2010 COP16 in Cancun, Mexico, local and sub-national governments
were for the first time recognized as “governmental stakeholders”. Also adopted in 2010 was the
Global Cities Covenant on Climate – “Mexico City Pact”. This is a voluntary initiative of mayors and
local authority representatives that aims to advance climate actions, particularly on reducing GHG
emissions. Along with this, the Carbonn Cities Climate Registry was established as a global
mechanism for cities and local government to make commitments and track their progress. This was
undertaken just ahead of COP16 and built upon the Copenhagen World Catalogue of Local Climate
Commitments, which identified more than 3,500 voluntary GHG (greenhouse gas) emissions
reduction commitments of local governments. Commenting on its adoption, Christina Figueres, the
UNFCCC Executive Secretary, said: “The Mexico City Pact sends a key signal to the negotiations that it
can indeed be done, and that millions, if not billions, of people around the world are ready to begin
implementing climate change action”.
Measurable,
Reportable,
Verifiable
Climate Action

Level of complexity and integration

World Mayors Council

Durban Adaptation Charter for Local
Governments
The Global Cities Covenant on Climate ©ICLEI
(Mexico City Pact)
Cancun Agreements
& the carbonn Cities Climate Registry
LGs as „governmental
Local Climate Action

stakeholders

Copenhagen World Catalogue of
Local Climate Commitments

Copenhagen Accord

Local Government Climate Roadmap
Bali Action Plan
Global Climate Action

World Mayors Council and
others (C40, UCLG)
Kyoto Protocol
Voluntary climate action
(ICLEI)
UNFCCC
©ICLEI
1990

www.iclei.org

2005

2007

2009
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Figure 2
Local Government Climate Change Advocacy, linked to global milestones and UNFCCC
Conference of Parities (COP).

The next substantial achievements took place in 2011, where the first annual report of the Cities
Climate Registry was published during COP17 in Durban, South Africa and included data from 51
cities, coming from 19 different countries. Out of those, 40 have reported community GHG emissions
(as opposed to government-only emissions), reaching a total of 447 million tonnes CO2 per year. This
figure exceeds the individual annual GHG emissions of 167 countries that are Party to the UNFCCC.
Also during the Durban Local Government Convention, held in parallel with COP17, 114 mayors and
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other elected local leaders representing almost a thousand local governments from around the world
came together in the signing of the Durban Adaptation Charter for Local Governments. The Charter
calls upon local and sub-national governments, under ten principles, to scale up and accelerate their
adaptation efforts and to mainstream adaptation in all local development planning. Since COP17 the
number of signatories has grown to 982, including local governments that signed at a ceremony at
the ICLEI World Congress in Belo Horizonte, Brazil, prior to RIO+20; and most recently eleven new
signatories at Resilient Cities 2013, including the City of Bonn. Whilst the number of signatories
grows, and various cities put in places strategic plans and undertake climate resilient action,
mechanisms for technical and financial assistance are severely lacking particularly for the global
south. The intention of the current Secretariat of the Durban Adaptation Charter, the City of
eThekwini Municipality and ICLEI – is to put in place global enabling mechanisms to access such
assistance directly at the local government level. This CDKN funded innovation project, led by ICLEI
and eThekwini Municipality, is one such step on the path to assisting local governments to
implement action that speaks to principle number 6 of the Durban Adaptation Charter. The following
extract contextualises the specific commitment: “We the signatories to the Durban Adaptation
Charter, call upon local and sub-national governments to commit and upscale action to accelerate
their adaptation efforts by committing to the following: ... 6. Prioritise the role of functioning
ecosystems as core municipal green infrastructure... We will ensure that sustainable management,
conservation and restoration of ecosystems and the related ecosystem services are used to enable
citizens to adapt to the impacts of climate change, which is known as Ecosystem-based Adaptation
(EbA). We will strive to maintain and, enhance resilience and reduce the vulnerability of ecosystems
and people to the adverse impacts of climate change.”
The outcomes of the project will include a framework for decision-making around EbA approaches.
This will assist leaders to understand when EBA approaches are appropriate, how to compare them
to other approaches and how to assess their effectiveness over time.
Since COP17 in Durban, the role of local and sub-national governments is particularly being
emphasized at the “Ad hoc Working Group on the Durban platform for Enhanced Action” ADP
Workstream-2, which focuses on ways to increase the current inadequate global ambition in
addressing human-generated climate change before 2020.
The next three years are critical. In this time the universal Sustainable Development Goals will be
developed and put forward as a global standard to aspire to; and Climate Change Negotiations must
resolve action on the ground globally by COP21 in Paris 2015. This new road map starts with the
World Mayors Summit on Climate Change to be held in Nantes in September 2013, where 300
mayors from around the world will convene to provide a renewed and strengthened advocacy
strategy for support to local level action on climate change. After the World Mayors summit, and
prior to COP19 in Warsaw, the ICLEI Local Climate Solutions for Africa 2013 will be held in October.
From the end of 2013 onwards these will be followed by a successive number of events all on the
path towards the COP21 in Paris 2015 and HABITAT III in 2016.
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5.

THE CONCEPTS OF CLIMATE CHANGE ADAPTATION AND ECOSYSTEM-BASED ADAPTATION

5.1

Defining and describing Ecosystem-based Adaptation (EbA)

Rather than attempting to redefine terms, existing definitions are provided here to clarify some of
the various concepts relating to EbA.
“Ecosystem-based adaptation uses the range of opportunities for the sustainable management,
conservation, and restoration of ecosystems to provide services that enable people to adapt to the
impacts of climate change. It aims to maintain and increase the resilience and reduce the
vulnerability of ecosystems and people in the face of the adverse effects of climate change.
Ecosystem-based adaptation is most appropriately integrated into broader adaptation and
development strategies” (Secretariat of the Convention on Biological Diversity 2009; see also Section
1 for a concise definition of EbA).
Figure 3 provides a graphic interpretation of the linkages between risk, vulnerability, impacts and
urban systems. Functional systems and ecosystems provide a buffer between risks and impacts. The
more degraded or deficient a system is the lower its buffering capacity and the greater the risks to
individuals and communities, particularly the poor.

Figure 3
Climate impacts: a compound effect combining direct impacts, indirect impacts and pre-existing
vulnerabilities.
Source: Da Silva et al. 2012.
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Definitions of Climate Change and Climate Variability
Climate change: Climate change refers to a statistically significant variation in either the mean state of the
climate or in its variability, persisting for an extended period (typically decades or longer). Climate change may
be due to natural internal processes or external forcings, or to persistent anthropogenic changes in the
composition of the atmosphere or in land use. Note that the United Nations Framework Convention on Climate
Change (UNFCCC), in its Article 1, defines “climate change” as: “a change of climate which is attributed directly
or indirectly to human activity that alters the composition of the global atmosphere and which is in addition to
natural climate variability observed over comparable time periods.” The UNFCCC thus makes a distinction
between “climate change” attributable to human activities altering the atmospheric composition, and “climate
variability” attributable to natural causes (IPCC).
Climate variability: Climate variability refers to variations in the mean state and other statistics (such as
standard deviations, the occurrence of extremes, etc.) of the climate on all temporal and spatial scales beyond
that of individual weather events. Variability may be due to natural internal processes within the climate
system (internal variability), or to variations in natural or anthropogenic external forcing (external variability)
(IPCC).
Source: UNDP 2010. A Toolkit for Designing Climate Change Adaptation Initiatives

Humans are impacting the global climate by producing excessive quantities of greenhouse gasses.
This may seem like a distant global challenge to many local governments, but the reality is that the
impacts are felt most acutely at the local level. It is at the local level where: i) rising temperatures
impact workers that are travelling on already stifling hot trains to work; ii)daily thunderstorms
already send people home early impacting economic activity; and iii) additional flood waters
threaten to wash away roads and access to schools and clinics. This is ultimately where the
proverbial “rubber hits the road”. Worldwide the impacts of a changing climate are being seen at the
local level. The United Nations, the World Bank and other institutions and organisations are taking
notice and, through economic assessment, realising that the staggering majority of adaptation costs
will be borne in cities, with up to 70% of the expected USD 80-100 billion per annum being borne by
urban regions (World Bank 2008).
Definitions of Vulnerability, Climate Change Adaptation and Urban Resilience
Vulnerability: The degree to which a system is susceptible to, or unable to cope with, adverse effects of climate
change, including climate variability and extremes. Vulnerability is a function of the character, magnitude, and
rate of climate variation to which a system is exposed, its sensitivity, and its adaptive capacity (IPCC).
Adaptation to Climate Change: An adjustment in natural or human systems in response to actual or expected
climatic stimuli or their effects, which moderates harm or exploits beneficial opportunities. Adaptation can be
defined also as a process by which strategies to moderate, cope with, and take advantage of the consequences
of climatic events are enhanced, developed and implemented (IPCC).
Sources: UNDP (2010). A Toolkit for Designing Climate Change Adaptation Initiatives; Brown et al 2012a.

Urban Resilience: According to the ICLEI White Paper on Financing the Resilient City, urban resilience is defined
as “the ability of an urban area or system to provide predictable performance, i.e. benefits, utility, to residents
and users, and predictable returns to investors, under a wide range of often unpredictable circumstances (ICLEI
2011).” Additionally, according to the Asian Cities Climate Change Resilience Network: “It is the ability to resist
or withstand impacts, as well as the ability recover and re-organise in order to establish the necessary
functionality to prevent catastrophic failure at a minimum and the ability to thrive at best. Resilience is thus a
spectrum, ranging from avoidance of breakdown to a state where transformational change is possible.”

The level of resilience of cities and towns is dependent on the quality and performance of the overall
urban system, not solely on climate change adaptation of single infrastructure elements (Brown et al
2012a). The implication for urban management is that the consideration of adaptation for specific
sectors, or city assets, must go beyond the specific impact being assessed. Managers must be
forward-looking, equipped with all available climate information, and not make projections based on
the past as their reference. Urban resilience in the face of past crises is no guarantee of capacity to
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absorb, and adapt to, unprecedented pressures from climate change, globalisation and rural-urban
migration. A suite of adaptation measures needs to be put in place to achieve overall resilience
within a city (Figure 4).
Due to the significantly degraded state of many urban ecosystems caution must be exercised in
assuming that management interventions will automatically result in increased resilience of these
ecosystems, especially if “resilience” is equated with the notion of “bouncing back” to a state or a set
of functions and services. Many urban ecosystems are so transformed and will be further so through
the direct and indirect impacts of climate change, that it is almost impossible to predict the state to
which they could “bounce back”. A concept being applied to adaptation in general “transformational
adaptation”, explored by Kates et al (2012), may be more useful approach for how EbA can
significantly change the way in which cities plan for, and manage, their essential ecosystems and
ecosystem services. Transformational adaptation as applied to interventions in urban ecosystems
through EbA could rather be seen as “bouncing forward” resulting in “game changing” strategies for
cities and local governments (Pers. Comm. Dr D Roberts, eThekwini Municipality).
Transformational Adaptation
“Differing from incremental adaptations, there are at least three classes of adaptations that we describe as
transformational: those that are adopted at a much larger scale or intensity, those that are truly new to a
particular region or resource system, and those that transform places and shift locations. In most of our
examples, these are collective adaptations that would be explicitly planned and implemented, but they also
include autonomous adaptations by individuals and organizations that can cumulate in transformative
adaptations, or actions intended to address other problems that can become transformative climate change
adaptations (as in the case of the regreening of the Sahel....).These transformative adaptations, like
incremental responses, can be responsive— taking place during and after serious climate change impacts—or
anticipatory, in advance of threats that pose serious risks of very painful impacts. Although many
transformative adaptations are technological, they are also behavioral, affecting how individuals and society
make decisions and allocate resources to cope with climate change. They may alternatively include
fundamental changes in institutional arrangements, priorities, and norms.”
Source: Kates et al 2012: 1.

Shifts in policy making, strategic planning, physical planning, urban utilities, infrastructure and
services delivery as well as disaster risk reduction at the local level that embrace the value of
ecosystem services and integrate Ecosystem-based Adaptation approaches may well epitomize the
anticipatory transformations alluded to by Kates et al (2012) that could avoid serious disruptions in
the future.
EbA responses often offer a spectrum of multiple and co-benefits, which means that they go beyond
the response to the specific crisis or risk, contributing substantially to overall resilience of the city.
Some ecosystems provide manifold services and multiple co-benefits. Sometimes, restoring
degraded ecosystems as an adaptation measure is effective (though not in all cases). It is becoming
ever more apparent that urban ecosystems also provide many valuable ecosystem services that
improve quality of life for residents; contribute to local economic development and service delivery;
improve livelihoods and health; and, strengthen the social fabric. These ecosystem goods and
services are often provided essentially “free of charge” or at a considerably cheaper rate than hard
infrastructure, thus contributing to the local economy.
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Figure 4.

Critical urban Climate Change Resilience action areas

Source: Rockefeller Foundation 2012, unpublished. In: Brown et al 2012a.

Examples of Ecosystem Services for Urban Environments that emanate from EbA:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Natural hazard risk reduction;
Carbon sequestration;
Food security;
Sewage treatment;
Clean water (quality and quantity);
Rainwater discharge and improvement of storm water management;
Purification of the air and removal of pollutants;
Sea access;
Coastal defence;
Reduction of the impacts of coastal wave action and extreme events;
Tourism and social/recreational/cultural values (and ability to increase social capital);
Health benefits and disease control;
Poverty alleviation and job creation (if undertaken appropriately);
Provision of additional habitats for important species, e.g. pollinators;
Micro-climate regulation (urban heat island effect);
Prevention of soil erosion;
Noise reduction; and,
Reduction of the impacts of strong wind (reduction of wind and sand storms).
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What are Ecosystem-based Adaptation (EbA) responses?
EbA responses are those that fall within a strategy to protect, maintain and rehabilitate ecosystem
resources and services in order for communities to adapt to climate change. EbA, which is part of an
overall adaptation strategy, is the use of nature’s goods and services to help people adapt to the
adverse effects of climate change.1 It includes a range of actions for the management, conservation,
and restoration of ecosystems in order to reduce the vulnerability and increase the resilience of
human communities in the face of climate change.
Examples of EbA in urban areas:
1. Urban reforestation or planting of trees to reduce the urban heat island effect.
2. Urban ecosystem restoration or planting of vegetation, to reduce extent of hard surfaces,
and increase soft surfaces, with soil and vegetation that can absorb rainfall and reduce the
likelihood of flooding.
3. The above point also contributes to allowing recharging of underground water aquifers
which may become increasingly important in water stressed regions and cities with urban
water supply challenges especially where drought is predicted to increase.
4. Restoration of coastal ecosystems – mangroves, seagrasses, dune belts, coral reefs – all
providing a buffer against sea storm surges, and reducing the likelihood of flooding and
damage to infrastructure. In addition, a long term response to increasing sea level.
5. Planting of mix-species home gardens – including useful food and resource providing species,
and indigenous and locally adapted species, providing additional resources for the urban
poor as a safety net.
Failing to see the linkages between functional ecosystems and water security, food security, energy
security, and disaster risk reduction, will put millions of lives and livelihoods at risk. It is, therefore, of
paramount importance that local governments (LGs) implement positive and comprehensive plans to
increase conservation measures and improve biodiversity management in light of climate change.
Despite these forecasts that place immense challenges on decision-making, LGs are extremely wellplaced to make constructive changes to protect ecosystem services and improve resilience to climate
change. Through informed strategies, integrated policies, and collective efforts LGs have the power
to positively influence protection of ecosystems services for human well-being and resilience to
climate change.
Impacts of climate related disasters on cities
In New Orleans alone, the Hurricane Katrina disaster caused nearly 800 deaths, a loss of more than 90,000 jobs,
and USD 3 billion in lost wages in the first ten months after the disaster. It is generally accepted that total
economic losses from the event exceeded USD 200 billion. The 2011 flooding and landslides in cities of Rio de
Janeiro and Sao Paulo left more than 800 dead and 20,000 homeless. In the same year in Australia, in assessing
the damages caused by 2011 Cyclone Yasi, reinsurance broker Aon Benfield estimated that the cyclone cost
more than USD 20 billion in losses due to flooding alone, a large percentage of this in urban areas.
Source: ICLEI 2011. Financing the Resilient City.

1

See more at: www.conservationgateway.org/ConservationPractices/Marine/Ecosystem-basedAdaptation/Pages/ecosystem-basedadaptatio.aspx#sthash.dTtYSt4E.dpuf.
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5.2

Best practices and new frontiers

The United Nations Environment Programme (UNEP), one of the Multi-lateral Implementing Entities
(MIEs) for the global Adaptation Fund (AF), is undertaking some innovative approaches to Ecosystembased Adaptation. The AF stipulates particular criteria and restrictions on adaptation funding (as do
almost all adaption related funds) to ensure that this is not spent on regular Overseas Development
Assistance (ODA) and “Business as Usual” development priorities. As with most adaptation funds, the
projects and actions need to focus on “additionality”, i.e. activities that are responding directly to
specific climatic impacts at the site. This has resulted in some innovative and unique project outlines
for EbA projects throughout the globe.
Various reviews of Climate Change Adaptation best practice in urban areas have already been
undertaken, but most of these are in the Northern Hemisphere, such as the Green and Blue Space
(GRABS) - Adaptation for Urban Areas and Eco Towns project database (www.grabs-eu.org).
There is a clear need to build a set of baseline reference points for this relatively new EbA
perspective on Climate Change Adaptation, specific to the African situation.
5.3

How well are climate risks to development currently managed by Local Authorities?

Many local governments throughout Africa and the developing world are tackling climate risks, often
with the aid of regional and international sponsors, funders and other aid organisations. There is,
however, a dearth of focused information which can provide insight into the full extent of existing
responses and strategies. Repositories for knowledge and information-sharing, such as AfricaAdapt
(www.africa-adapt.net) as well as UNDP’s Africa Adaptation Programme (www.undp-aap.org/),
afford Local Governments a space to find information. However, the majority of the reported
programmes and responses are those funded by external (often international) funders and it is
possible that a number of cost-effective and innovative, low-tech urban responses are not being
reported, at least, not as specific EbA responses. These might include wetland restoration
programmes, greenbelt reclamation and urban farming programmes. Local Governments might need
to look for ways of identifying and capturing the full spectrum of local level EbA responses to climate
change. Section 8 provides a selection of Case Studies showing some of the EbA responses by African
cities to Climate Change Adaptation.
5.4

To what extent do Local Authority responses include EbA approaches?

EbA approaches are relatively new particularly in the urban context in the global south. As an
example in the Asian Cities Climate Change Resilience Network (ACCCRN), arguably one of the larger
adaptation programmes focused on cities, in its next phase of 23 projects, only four have an element
of EbA within them (Brown et al 2012a).
Making Adaptation Count
The Watershed Organisation Trust in India has implemented a watershed restoration project. This has seen an
increase in water captured by the watershed, despite a reduction in rainfall over the same period. This 20 year
long project has shown the outcomes it intended to seek. By putting in place a flexible community driven
monitoring programme they have been able to really monitor the effectiveness of adaptation measures – in
this case ecosystem-based measures.
Source: Spearman and McGray 2011. Making Adaptation Count.
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From Practice to theory: Mangrove restoration in Vietnam
The coastal City of Quy Nhon in Vietnam, under the auspices of the ACCCRN programme has undertaken to
restore 150 hectares of mangrove forest in a coastal lagoon. The city is already subject to substantial climate
variability and recently subjected to severe flooding. The restoration effort will directly positively impact
60,000 people living adjacent to the site who are at risk of flooding and coastal erosion. Interestingly, this plan
had been in place for a number of years but without finances allocated to it by the city, it was under severe
development pressure, despite the recognition that the site needed to be restored to benefit thousands of
residents, their assets and livelihoods. This example highlights the importance for timely incentives for
investing in public goods and commons.
Source: Brown et al 2012a. From practice to theory.

5.5

Outcomes for improved ecosystem functions

While EbA is arguably foremost concerned with increasing human resilience to climate change, it is
also directly concerned with the resilience of the ecosystems themselves. If ecosystems are to
provide the services required for human health, well-being, water supply, energy supply and so on,
then they need to be in a condition that allows for this full function. Thus, in return there are again
co-benefits for biodiversity and ecosystems. The extent of this benefit and the ability of the
ecosystem to provide the desired functions will depend on the extent to which an ecosystem is kept
intact or restored. A partial or haphazard attempt may not result in the desired outcome. Just as built
infrastructure and human coping mechanisms have thresholds of tolerance so to do ecosystems
which, if surpassed, may render them unable to cope or bounce back from a climate shock. Ideally, it
is necessary to assess the following to determine firstly if an EbA response is going to provide the
desired outcome and secondly, whether it is feasible:
•

•
•
•

What do the natural ecosystems in the city provide as services to humans? For example, water
supply and purification, soil for urban agriculture, improved air quality, etc. It is then important
to relate the ecosystems to services required – food, water, energy, health, recreation.
Additionally, one needs to assess how many of these services lie outside of the city boundaries.
What aspects or portions of the ecosystem remains and what would need to be restored?
If the ecosystem needs restoring how much (area of land, number of rivers or wetlands) would
be required to effectively provide the service?
And related to the above, can the service meet demand – particularly relevant for large
populations and rapidly growing cities. Even if it does not meet demand, does it contribute
substantially to complement other options such as built structures or engineered options?

Answers to the above also depend entirely on the type of intervention and the intended outcome. If
it is a broad city-level outcome, such as “reduce run-off and increase soil-water infiltration”, a broad
approach to increasing green spaces, planting trees and maintaining buffer areas may provide the
appropriate response. In many instances any improvement in green spaces will likely improve this
outcome. It will be challenging to measure, but intuitively will assist in the outcome. As a caveat, this
kind of outcome, however, would need to be part of a strategic city-wide approach including
hundreds of different interventions across numerous different departments in order to be truly
successful, e.g. including building site codes; land-use planning interventions; incentives for greening;
reduction in paved areas; and, agreements with roads departments, etc.
At the other extreme, a site-level intervention for an outcome such as “reduce wind shear damage in
Township X” may be to restore a coastal dune forest. However, if there is not enough land to do so,
this could be a limitation on the ability of the ecosystem to fully provide this service.
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The following are basic principles recommended in climate change strategies to assist in promoting
reasonable ecosystem function for provision of sufficient goods and services that are sought in the
adaptation response:
•
•
•
•
•
•

Protection of representative habitats;
Risk-spreading through replication;
Protection of critical habitats;
Protecting large intact habitats;
Incorporating ecological connectivity; and,
Reducing threats e.g. invasive species.

It is important to recognise that in order to gain the most optimal desired outcomes for a city’s
investment, due diligence must be sought in assessing what EbA measures can actually realistically
provide in each unique city context.
5.6

Community Ecosystem-based Adaptation (CEBA)

EThekwini Municipality in South Africa launched the concept of Community-Ecosystem Based
Adaptation (CEBA) at COP17 in December 2011 (http://durbanceba.org).
“CEBA Initiative involves impoverished and vulnerable communities restoring their natural
ecosystems, creating cleaner and greener neighbourhoods less dependent on costly utilities and
services, and so participating in and benefitting from the development of a new sector of the green
economy in Durban. Through this important work, ecosystem services are enhanced, resulting in
increased adaptive capacity to climate change, as well as mitigation of carbon emissions through
natural sequestration processes. CEBA therefore provides a mechanism to simultaneously address the
issues of climate change adaptation and mitigation, restoration of ecosystems and promotion of the
http://durbanceba.org/wpgreen
economy”
(Durban
CEBA
Fact
Sheet,
content/uploads/2012/04/38175-CEBA-fact-sheet-final.pdf).
CEBA is seen as a no-regrets approach (see Section 6), combining both mitigation and adaptation.
The CEBA approach has been piloted together with a local NGO, the Wildlands Conservation Trust,
which is also replicating the project in other municipalities.
Three CEBA projects have been initiated in the eThekwini Municipality: the Buffelsdraai Landfill Site
Community Reforestation Project; Inanda Mountain Ecosystem Services Areas Project and the
Umbilo River Catchment Project.
6.

CHALLENGES FOR MANAGING PERFORMANCE IN CCA AND EBA

Cities and development partners are increasingly making large investments in CCA. To plan,
implement and track the interventions in which they are investing, the cities and development
partners need robust assessments, of both the expected as well as the actual returns. The following
should be understood:
i)

whether the interventions are going to be effective in increasing resilience to climate impacts
and whether there might be unintended consequences, such as maladapation;

ii) whether adaptation is enabling development despite climate change effects and whether
CCA costs and benefits will be equitably distributed;
iii) whether there are co-benefits and triple wins (social, environmental and economic); and,
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iv) Lastly and most important in developing countries, whether adaptation will reduce poverty
and increase socio-economic development opportunities.
Along with the complexity and the need to know whether EbA and CCA measures are effective, are
numerous other challenges. It appears that at all levels, from the UNFCCC global negotiations right
down to the smallest project level, actors are grappling with how to monitor and evaluate whether
adaptation efforts are actually resulting in increased adaptive capacity and the ability to withstand
and respond to climate shocks.
The central challenge is that in an urban context the impact of one intervention, or even a set of
interventions in amongst numerous other development activities, is difficult to pinpoint or isolate.
Cities are located within a regional context from which they benefit and in return are inextricably
linked. For example if, following a height extension to a dam wall as a flood attenuation measure,
there is no flooding after extreme rainfall, it might be assumed that the adaptation measure has
succeeded. However, numerous other factors could have influenced this outcome. For example,
upstream changes in land use to reduce erosion, increase soil water infiltration and reduce dam
siltation. The question would be, was the dam wall extension an effective adaptation response or,
did other development interventions reduce the impact?
Another challenge is that this hypothetical flood may only occur 10, 20 or 50 years into the future,
thus the effectiveness of a measure may only prove its worth many years later. The element of
uncertainty, in particular, poses the most substantial challenge to assessing effectiveness of
adaptation measures.
In many instances, this is why “no-regret” options are being prioritised. The most robust options that
provide multiple benefits and the least chance of creating maladaptation are being targeted as the
least risky options to implement first, particularly in the absence of direct access to finance and
funding at the local government level. Those that can provide additional benefits in the immediate
future are also favourable, e.g. by providing poverty alleviation and job creation opportunities, since
these are more palatable to communities, policy- and decision-makers. EbA options largely fall within
these broad categories and, whilst by no means a panacea in the urban context, they certainly
provide some persuasive arguments for their consideration as a central strategy to an overall suite of
options within an urban resilience strategy.
No-regret and low-regret adaptation options
Adaptation options can be defined as either “no-regret” or “low-regret”. No-regret options are those that are
justified by current climate conditions and further justified when climate change is considered, e.g. pollution
reduction in water supplies will be beneficial if water supplies decrease because of climate change. Low-regret
options are changes that are made because of climate change but at a minimal cost so that there is little regret
if the investment proves unnecessary under future climate scenarios, e.g. changing the design of infrastructure
that costs little but protects against both current and future climate change.
Source: Lim and Spanger-Siegfried 2004.

EbA options, however, also have their challenges when it comes to assessing their effectiveness and
performance. In the first instance, EbA is a developing and specialised field of science, one in which
most local government do not retain specific expertise. Some cities have natural resource planning or
environmental management departments/units, but these are often small and seen as a less
influential player in urban planning and management. The mainstream relevance of functioning
ecosystems to urbanised contexts is still gaining ground in the urban planning and development
policy arena. Green issues and natural resource management are often side-lined as a luxury nice-toWorkshop Background Paper, August 2013
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have, especially in developing countries. This influences the approach that needs to be taken at the
local level. There is evidence to show that whilst the more affluent cities in the world are seeing
climate change as a global and inter-generational challenge, the poorest are mostly focused on the
development or “brown agenda” and perceive environmental problems to be of concern only when
they have immediate, local and health threatening impacts (Girardet 2008). This very relevant
perception can influence the ability of including EbA options into an overall adaptation strategy for a
city in a developing country.
Amid this complexity and the numerous barriers and limitations that face cities, how can
practitioners and city officials be empowered to consider EbA measures in their adaptation planning?
The first challenge that thus needs to be overcome is to put across guidelines: i) that express what
ecosystem-based approaches entail; ii) when they would be useful, and that this includes as a means
to simultaneously address “brown” issues ; and, iii) how local government officials, across a spectrum
of departments, can be enabled to identify the opportunities.
Criteria for use of EbA options
There are a number of examples or EbA approaches that were put forward as examples in Section 5.
In reality there are hundreds if not thousands of different EbA options and approaches that may
apply in any city context. In lieu of providing a long list of examples, a more pragmatic approach is to
provide some guiding questions that will help city officials to identify them.
Guiding questions might include:
•
•
•
•
•

What is the climate change impact being considered and what are the consequences for critical
sectors and services in the city?
What will happen to key services such as food, water, energy security, storm water drainage,
sanitation, health services, etc? Who will be most affected?
Did an ecosystem contribute to this service either in the present or in the past?
How are these local government-led services supplemented by ecosystems and ecosystem goods
and services?
Can the ecosystem service be maintained, enhanced or restored?

Principles of effective EbA measures (Partially adapted from: UNU-IAS (2013)) include inter alia:
•
•
•
•
•
•
•

•

Agree on the desired outcomes upfront with wide stakeholder consultation;
Maximise gains and benefits;
Maximise co-benefits for vulnerable communities and biodiversity where possible;
Maximise poverty alleviation and job creation where possible;
Utilise EbA measures in a complementary manner with other types of adaptation measures;
Ensure due diligence – i.e. that the EbA measure does provide services in return;
Consideration of both near and distant systems as cities depend on ecological infrastructure
located beyond metropolitan boundaries, for example sources and production areas for food,
water and energy; and,
Include consideration of disaster risk reduction.

Equipped with the above, and having consulted with appropriate specialists, local government would
then need to assess the baseline and to put in place a monitoring and evaluation framework to
assess the effectiveness of the EbA option that is being implemented. Here again, persists the same
long term uncertainty challenge, described above. The difference, however, between ecosystembased responses and hard infrastructure responses” is that ecosystems are natural entities that have
built-in resilience, or buffering capacity, the ability to absorb shocks and respond naturally. This
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means that one can rely on a certain set of principles for ecosystem health or functionality that can
assist in assessing the effectiveness of the adaptation option. These will form part of the package of
criteria that can be consulted by local government officials that will guide them in assessing the
baseline and establishing indicators to assess the effectiveness of the EbA option.
Before going into specifics on EbA, we turn attention to the question of whether there is consensus
on what constitutes “successful” or “appropriate” urban adaptation that can inform the
development of a clear framework to evaluate EbA actions. Will these help local governments in
making decisions on adaptation options? The following are principles (adapted from: McKenzie et al
2008; The Nature Conservancy 2009; Brown et al 2012) that can be applied to proposed EbA
interventions to assess relevance and effectiveness:
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•

Benefits – who will benefit and how? Is there a positive impact on the lives of poor and
vulnerable populations?
Is it a no-regret or low-regret option, i.e. generating social and economic benefits, regardless
of climate change impacts?
How achievable is it? What is the ability to achieve greater scale of impacts?
Is it cost-effective in relation to alternative adaptation options? This does not need to be
monetary, and can rather focus on health, social and economic benefits to communities and
people.
Is the process and proposed action credible?
Is there local ownership?
Is it integrated with other measures in the City? If not, can it be? Can the intervention/s be
seen as an opportunity to work across sectors?
Does it provide opportunity to leverage further resources?
Is there potential for replication and expansion?
Feasibility – will it be implementable? Is there a lead institution or department? Is there
sufficient institutional support? Is there sufficient funding or access to funding streams?
Effectiveness – is the adaptation option likely to achieve the desired objectives?
Flexibility – does it make allowances for the uncertainty of climate change and a rapidly
evolving knowledge base?
Equity – does it increase justice across sectors; regions and societies?
Efficiency – does it address agreed acceptable levels of risk?
Sustainability – does it take the wider implications of adaptation into consideration?

Building the Case for Pro-Poor Adaptation
“With rapidly expanding numbers of adaptation interventions and no clear consensus on what constitutes
successful adaptation at different scales, there is an urgent need to advance thinking and techniques of
evaluation. In evaluating outcomes for poor people, attention at the household level will be particularly
important and can draw on established methods to assess, for example, responses to shocks and stresses and
investment in assets.”
Source: Tanner and Mitchell 2008. Building the Case for Pro-Poor Adaptation.

Once the best suite of adaptation and EbA measures has been identified, local government officials
need to measure the baseline – the current situation – so that there is a benchmark against which to
track progress. A suite of indicators and targets will also be required as part of an overall effort to
plan the initiative and to monitor and evaluate the effectiveness of the measures being put into
place.
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6.1

What examples of M&E frameworks exist?

SEA Change Community of Practice and UKCIP (Bours et al 2013) have recently undertaken a review of
available climate change adaptation monitoring and evaluation guidelines and tools. Such resources
which are in development and currently being tested at a variety of scales include inter alia:
i)

UNDP’s Proposed Framework for Monitoring Adaptation to Climate Change (UNDP, 2007-2008);

ii)

Evaluation of Adaptation to Climate Change from a Development Perspective (IDS Sussex,
GEF-EO, DFID, 2008);
Synthesis report on efforts undertaken to monitor and evaluate the implementation of
adaptation projects, policies and programmes and the costs and effectiveness of completed
projects, policies and programmes, and views on lessons learned, good practices, gaps and
needs (UNFCCC, 2010);
Tracking progress for effective action: A framework for monitoring and evaluating
adaptation to climate change (GEF Climate-Eval, 2011); and,
Learning to ADAPT: monitoring and evaluation approaches in CCA and DRR – challenges,
gaps and ways forward (SCR, 2011).

iii)

iv)
v)

These frameworks above are not aimed specifically at local governments or cities nor at EbA
responses in particular, however many principles and approaches can be transferable.
Spearman and Dave (2012) provide a useful review of monitoring and evaluation approaches for
EbA which is distilled into principles for relevance and effectiveness (see section 7, below).
6.2

What sorts of indicators are required?

There are many different types and subtypes of indicators used to monitor CCA and EbA. The
following useful monitoring and evaluation principles (adapted from UNU-IAS 2013 and Spearman &
McGray 2011) can be applied when identifying appropriate indicators for an EbA process:
•
•
•
•
•
•
•

Indicators should be easy to understand;
No one set of indicators or M&E will work for all EbA options;
Indicators and targets should be based on Results-Based Management approaches;
Indicators should be flexible;
Indicators should be designed through a participatory learning process;
Indicators should be a tool for managing the work under uncertainty, i.e. be able to test the
logic of the intervention; and
Indicators should attempt to capture benefits beyond the immediate intervention (scale,
scope, different sectors etc.).

Definitions of Results-based Management, Indicators, Frameworks and Decision-making Criteria
Results-based Management: A team-based and participatory approach to management that focuses an
organization’s or an initiative’s efforts on expected results. It is a type of performance management and
measurement strategy that is used by most donor agencies to ensure enhanced accountability and learning in
initiative implementation.
Indicators: Tools to measure a result or to provide evidence that a result or target has been achieved.
Quantitative indicators measure change in a statistical or numerical way. Qualitative indicators provide
descriptive data on changes in attitudes, perceptions and roles. In many cases, data from quantitative
indicators will need to be analyzed qualitatively in order to understand its significance or meaning.
Framework: Can have numerous meanings, such as: i) a set of assumptions, concepts, values, and practices
that constitutes a way of viewing reality; or ii) a model; or iii) an approach; or vi) a value system; or vii) a set of
theories accepted to serve as guiding principles; or viii) a structure for supporting or holding something else.
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Decision-making criteria: Can have numerous meanings - a basis for comparison of decisions; a reference point
against which decisions can be evaluated; or a metric, norm or yardstick.
Source: UNDP 2010. A Toolkit for Designing Climate Change Adaptation Initiatives.

7.

TOWARDS A FRAMEWORK FOR DECISION-MAKING

7.1

Principles and criteria for effectiveness and relevance of EbA interventions

Spearman and Dave (2012) contend that assessing the effectiveness of an EbA intervention depends on
the achievement of its objectives and on the relevance of those objectives to the context in which
activities take place. Successful strategies ensure the continued supply of goods and services of particular
importance to the world’s poor and most vulnerable, in the form of income and shelter, but can also be
highly significant to populations that may not be considered particularly vulnerable.
Principles to assess EbA effectiveness could include:
•

Promoting the resilience of both ecosystems and societies, including livelihoods;

•

Using comprehensive nature-based solutions for populations that are particularly vulnerable
due to socio-economic and/or climatic conditions, and/or those that are particularly reliant
on natural systems for their basic needs and well-being; and,

•

Producing development and environmental co-benefits beyond the scope or scale of a
specific intervention, such as resulting in emissions reductions, carbon credits, improved
environmental quality, increased raw material, improved ecosystems services, etc.

These authors put forward the following principles that underpin relevance of EbA approaches:
•

“Reduce existing socio-economic vulnerability specifically arising from biophysical
circumstances. Sustainable land-use and planning that supports conservation efforts can
reduce vulnerabilities associated with climate change and climate variability by meeting basic
development needs through increased access to income generating activities (or reductions in
loss of income) and/or supply of raw materials.”

•

“Enhance climate change and disaster risk management policy and planning through
identifying and targeting the conservation of multiple ecosystem services. Integrated
environmental and natural resource management approaches can be incorporated into
disaster risk reduction planning, whether based on structural or non-structural measures,
such as flood management and restoration of fragile ecosystems.”

•

“Provide value for money and/or efficiency through the delivery of multiple co-benefits for
human systems and natural systems. Fully accounting for subsidies and externalities may
reveal that the economic, environmental, and/or social costs of an alternative, non-EbA
adaptation strategy, are far greater than an EbA approach, and/or that the EbA approach
provides greater co-benefits relative to up-front costs of implementation.” For example,
shrimp farming versus mangrove rehabilitation.

•

“Improve direct biophysical resilience to anticipated hazards/extreme events. Ecosystems
can provide protection or other benefits (biophysical support in the form of water absorption
or ground water replenishment, for example) to communities or populations likely to become
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negatively affected by increased exposure and/or sensitivity to climatic conditions.” For
example, improving drainage systems though maintaining vegetation in drainage lines.
•

“Reduce the likelihood of inducing or encouraging mal-adaptive behavior or results.
Approaching adaptation through “low regrets” or “no regrets” EbA strategies presents
opportunities to use scientific and indigenous understanding of ecosystems, the services they
provide, and the ways in which economic and political patterns shape use of natural
resources. By devising solutions that address multiple dynamic systems, with a long-term
perspective, the measures taken help reduce the risks that the project will inadvertently
increase vulnerability or reduce adaptive capacity or resilience of human or natural systems in
the face of climate change.” For example, “(m)odern crop varieties typically have to be
bought each season, depend on market availability and quality, and are often protected by
intellectual property rights (IPRs). These crop varieties also often rely on fertilizers and
pesticides and are not necessarily resilient to climate variability and/or expected climatic
changes. Alternatively, communities can draw on a “natural gene bank” of resilient crop
varieties and harness traditional practices that preserve and cultivate species that tolerate
extreme weather and soil conditions.”

On the basis of a review of a number of frameworks and the variety of approaches and
interpretations of success, Spearman and Dave (2012) indicate that current practices may not yet be
at the stage for a single set of criteria setting goals for all EbA interventions. While there is no one
size fits all solution given the enormous discrepancies and disparities in social, economic and
environmental capacities of cities around the globe the above set of criteria is a useful starting point
for dialogue between practitioners and can contribute to an evaluative framework for reflective
learning within a community of practice.
7.2

Making the case for directing investment into EbA interventions

Making the case for investment in the protection and rehabilitation of ecosystems in the African
urban context requires significant effort. Currently, most of the case studies are based on rural rather
than urban ecosystems. EbA is not the obvious strategy for improved urban resilience for many
political and administrative decision-makers. Case studies within the African urban context that are
established with robust monitoring and evaluation frameworks are thus critical to supporting
investment. These case studies need not be donor-driven interventions, but could be enabled by the
reallocation of local budgets to alternative urban servicing models.
Practical constraints to EbA in cities include the following:
•
•
•
•

Habitat conservation opportunities may be limited, with remnant isolated patches being
degraded and requiring potentially active and costly restoration;
Development pressures, land values, lack of economic incentives and regulations and
enforcement;
A drive towards development in vegetated areas in urban and peri-urban areas, which can
lead to increased vulnerability and maladaptation as a city grows; and,
The challenges of comparing the costs and benefits of EbA with hard infrastructure options.

The revision of urban spatial plans on the basis of risk and vulnerability analyses as well as the
assessment of ecosystem services could provide a “turnkey” strategic policy and planning platforms
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for EbA interventions that are appropriately embedded within the local development agenda. Such
interventions however, must be informed be guided by a framework of principles and criteria of
what constitutes relevant and effective approaches for EbA. This will in turn enable the development
of contextually driven indicators for developing robust baselines and targets for monitoring and
evaluation. The results of local-level interventions will thus be able to contribute to a collective body
of knowledge which improves the understanding and relevance and effectiveness of EbA in
contributing to urban resilience.
The following section provides an insight into the adaptation responses of three Sub-Saharan cities
through a series of case studies.
8

CASE STUDIES

8.1

City of Gaborone, Botswana

8.1.1

Predicted impacts of Botswana’s changing climate

Botswana is highly vulnerable to climate change effects because of the variable nature of the
country’s rainfall frequency and magnitude. Botswana is also susceptible to variations in climate
induced by global sea-surface temperature (SST) anomalies. In particular, rainfall in Botswana is
highly correlated with the global El Niño-Southern Oscillation (ENSO) phenomenon. During strong “El
Niño” years, the rainfall over most of Botswana is severely depressed. These conditions may persist
for several years in succession (MEWT 2012).
Climate change predictions indicate an increase of temperatures by 2.5ᵒC and a decrease of
precipitation by 5% in 2050 (Moalafhi et al 2012). Dam yields are likely to be reduced by between 10
and 14% by the year 2050. Urban centres supplied by either, or both, surface and ground water will
feel the impacts, especially from the year 2020 when alternative water sources will need to be
sought elsewhere to augment the already strained supply (MEWT 2012). Botswana’s limited water
resources are thus significantly threatened by the impacts of climate change. Currently, 60% of the
population relies on groundwater and over 70% are involved in arable rain-fed agriculture. In the
context of a hotter, drier climate, potential crop yields for sorghum and maize are expected to be
reduced by 30% (HBS 2010).
The Botswana National Biodiversity Strategy and Action Plan (NBSAP) identifies the following major
threats to Botswana’s biodiversity and ecosystem services: “habitat destruction, rangeland
degradation, inappropriate harvesting methods, climate change, excessive harvesting of fuel wood,
the presence of alien and invasive species, the inadequate management of waste in urban and rural
areas, and fire” (MEWT 2007; HBS 2010). The current review of the NBSAP will enable the valuation
of ecosystem services and promotion of ecosystem-based adaptation and resilience.
8.1.2

National responses

Botswana signed the United Nations Framework Convention on Climate Change (UNFCCC) in 1992,
ratified it in 1994 and is in the process of putting measures in place to meet the obligations of the
convention. Botswana’s tenth National Development Plan (NDP 10) 2009 to 2016 identifies
mainstreaming “Mainstreaming Environment and Climate Change into Development Processes” as a
priority. “More attention will be paid to making development more sensitive to the impacts that
climate (and global) change will have on land and water resources in particular, and on how disaster
risk management will be integrated into development planning.... Without proper planning, the lack
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of adaptation to climate change may impact heavily on the country’s long-term development. Longterm proactive adaptation policies that reflect local realities and concerns will be pursued. Risks need
to be assessed and vulnerabilities need to be taken into account” (GoB 2009: 272).
Botswana’s institutional structures, including its National Committee on Climate Change, National
Disaster Management Office (NDMO) Early Warning Technical Committee and its active
implementation of the Hyogo Framework of Action as well as active participation in the SADC
Regional Disaster Risk Reduction, Preparedness and Response Planning processes is testimony to the
intentions of national government to address climate change.
The Department of Meteorological Services (DMS), which is part of the Ministry of Environment,
Wildlife and Tourism (MEWT), provides guidance on addressing issues of global warming and
adaptation to climate change. The Hazard Identification, Vulnerability and Risk Assessment for the
Republic of Botswana (2009) has resulted in a number of sectoral Vulnerability Assessment and
Adaptation studies, which have identified potential adaptation measures in the water, health,
agriculture crops and grasslands and livestock sectors. The barrier for implementation of many of
these measures is cost, technical capacity or social acceptability, e.g. the reuse of recycled water
(MEWT 2012).
Botswana’s Second National Communication to the UNFCCC (MEWT 2012) indicates that there is a
low level of awareness on climate change by policy makers. There are, as yet, no national climate
change plans or policies and legal framework to implement the Convention. Even though there is a
Parliamentary Committee on Climate Change, the integration of climate change issues in social,
economic and environmental policies, urban planning and development programmes and projects
still remains a challenge.
8.1.3

Gaborone – urban risks, vulnerabilities and adaptation responses

Gaborone City Council is a signatory to the Durban Adaptation Charter for Local Governments2 and is
in the process of developing climate change risk and vulnerability analyses. It is yet to develop
response strategies and to improve integration of climate change adaptation concerns into its
development plans. Much of Botswana’s institutional response to climate change, biodiversity
conservation and disaster risk reduction are co-ordinated at the national and district levels.
Gaborone has grown from a small town, planned for a maximum of 20 000 people in the 1960s, to an
international city with a population of 231 626 people (Central Statistics Office of Botswana Census
2011). Priority development challenges are the availability of residential and industrial land; and the
need for increasing waste management services (Batisani & Ranko 2012).The first master plan for
Gaborone (1963) was based on a Garden City model which emphasised pedestrian walkways, open
spaces and integrated services for neighbourhoods.
Gaborone is one of the fastest-growing cities in Southern Africa with a growth rate estimated at just
below 4%. While a significant part of the growth has historically been linked to rural-urban migration,
the natural growth of urban populations is now expected to make up more than half of the
contributing population growth. New arrivals in Gaborone compete with existing poor and
unemployed for accessing basic human needs and urban services. Gaborone City Plan (2009-2021)

2

www.durbanadaptationcharter.org

Workshop Background Paper, August 2013
Ecosystem-based approaches to building resilience in urban areas: towards a framework for decision-making criteria

25
presents the proposed spatial development for the future. The extent to which the Plan has factored
in risks and vulnerabilities related to climate change is unclear.
Critical to Gaborone’s future development, are its water resources, which are currently under
significant stress. Gaborone Dam within the Notwane River (catchment area of 18 053 km2) and the
Letsibogo Dam on the Motloutse River (catchment area of 19 053 km2) 400 km from Gaborone are
currently the major supplies. The Dikgatlhong Dam on the Shashe River km2 (also a tributary of the
Limpopo River) is the newest augmentation scheme. Gaborone’s water requirements are resulting in
accessing sources far away from the City. These water demands are also in competition with those of
mining and industry, which are closer to these sources. Regional climate change models indicate that
Gaborone has a 50% chance of a 10% drop in precipitation. In turn, if a 10% drop in precipitation
occurs, it will likely result in a 50% drop in surface drainage (De Wit & Stankiewicz 2006).
The key impacts resulting from climate change, affecting development and livelihoods in Gaborone,
would include: drought, flood, urban heat-wave conditions, urban fire and human epidemics.
Environmental considerations are critical to understanding vulnerability and addressing urban
poverty. Beyond monetary resources, climate change adaptation focusing on reducing vulnerability is
focusing on assets, more specifically, environmental assets. Poverty reduction strategies may result
in negative indirect, long-term or irreversible environmental effects that can interrupt the supply of
environmental goods and services. Hambira (2009) argues that poverty reduction programmes
should be focused beyond income generation to sustaining environmental goods and services in
order to avoid exacerbating poverty through ecosystem degradation resulting in diminishing yields of
such services to the poor.
8.1.4

Opportunities for Urban Ecosystem-based adaptation in Gaborone

An ecological corridor for the Segoditshane River in Gaborone
As growth of urban populations has exceeded expectations in Gaborone, this growth overtook the
original concepts of the “garden city” envisioned in the ‘60s. The revised Gaborone Development Plan
(1997-2021) includes an ecological corridor for the entire length of the Segoditshane River as it cuts
across the city (Figure 5).

Figure 5

Proposed Segoditshane River Ecological Corridor.

Source: After Mokwete (2010). Graphic by Ofentse Moatshe. Not to scale.

The plan recommends:
•
•
•
•

No significant physical development should be permitted in the area except for passive and
creative recreational uses;
Development of picnic sites at selected points along the course of the valley system;
The valley should be managed by the Gaborone City Council; and,
No individual land allocations should be made along the course of the valley system.
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Mokwete (2010) argues that Gaborone is in need of a Green City Plan which ensures that the value of
ecological and green spaces is enhanced, thus providing solutions for common urban problems such
as pollution, noise, safe neighbourhoods, accessibility and others. The following benefits of the
concept (adapted from Mokwete 2010) are also put forward:
•

•

•
•

•

Provision of social and leisure space: existing weekend leisure space is essential for youth
and young families. For example, picnic facilities within the Gaborone Game Reserve are
often over-subscribed.
Opportunities for economic and livelihood activities including market-gardening, urban
horticulture, and forestry related activities. Managed well, the ecological corridor can
provide a well managed system that can self sustain and provide employment.
Place making and connectivity.
Positive effects on physical and psychological well being of inhabitants: Gaborone City’s
infamous traffic problems means people are subjected to noise and air pollution which can
be soothed by good green areas.
Addressing local climatic and atmospheric conditions:
o Trees, through transpiration, increase air water content in the often dry city
environment.
o Mass vegetation can bring down temperature, by as much as 1-4 deg, particularly
during hot periods.
o Foliage traps dust and helps fix toxic gases, reducing air pollution (one hectare of
woodland absorbs 50 tonnes of dust per year).
o Vegetation helps regulate and regenerate water balance, especially along river
banks.

The proposed ecological corridor for the Segoditshane River provides a host of learning and
awareness opportunities for climate change adaptation which could further be enhanced through
links to Gaborone’s Ecological Park, established in 2002 by the NGO, Somarelang Tikologo. This
facility is already providing an interpretive base for effective technologies for resource conservation
and waste management.
Other areas for potential EbA that need to be considered include:
•

Water security and catchment management: catchment management interventions within
source river catchments supplying Gaborone with water, potentially through combining
expanded existing public works programmes and poverty reduction strategies to improve
water quality and yield.

•

Urban Food Security: conservation tillage practices in urban agriculture which can reduce soil
erosion, soil moisture loss and improve soil nutrients by using and enhancing ecological
services provided by productive soils.

•

In addition there can be co-benefits of carbon sequestration in soils and vegetation thus
contributing to reduced city GHG emissions.

8.2
8.2.1

City of Mutare, Zimbabwe
Predicted impacts of Zimbabwe’s changing climate

Increasing temperatures and lower rainfall comprise the likely scenario for a future climate for
Zimbabwe. This is coupled with shifting and unpredictable rainfall patterns and periods of drought
resulting from the El Niño-Southern Oscillation (ENSO) phenomenon (ALM UNDP 2009; MENRM 2013).
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The key vulnerabilities to a changing climate and water stress relate mainly to water supply, food
security, terrestrial ecosystems, tourism and climate-driven health impacts from vector borne
diseases such as malaria (ALM UNPD 2009; Brown et al 2012b).
The expected rise in temperature and decrease in rainfall may have a negative effect on plant
diversity and ecosystem function, with ecosystems and plant diversity of the drier western and
southern regions of the Zimbabwe being more sensitive to rainfall than the wetter regions, for
example in the Eastern Highlands (MENRM 2013).
Warming and water stress will most likely increase vulnerability of agricultural production, especially
since the majority of Zimbabweans rely on rain-fed agriculture (HBS 2010). Urban populations have
become increasingly dependent on urban agriculture for survival with an estimated 56% of urban
households growing maize, the staple food, during 2008-09 (Brown et al 2012b).
Agriculture, historically the foundation of Zimbabwean economy and underpinning its export
revenues and the manufacturing sector, uses 60% of all the water in the dams, but with efficiencies
of between 40% and 60%. Losses from urban treatment and distribution can be as much as 40%.
Improving water use efficiency will be a key adaptation strategy to ensuring protection of the
ecosystems which provide this essential resource.
8.2.2

National responses

Zimbabwe signed the UNFCCC in June 1992 and ratified it on 3 November 1992. The Second National
Communication to the UNFCCC was published in January 2013. The Ministry of Environment and
Natural Resources Management (MENRM) has initiated the preparation of a National Climate Change
Response Strategy (NCCRS) involving a broad range of stakeholders and being led by a National Task
Team on Climate Change reporting to the Office of the President and Cabinet. A key outcome
required will be the mainstreaming of climate risks which are not currently addressed in national
policy, budgets, government and other organisational programmes and plans.
Although climate change is addressed by environmental legislation (Environmental Management Act of
2003) and the National Environmental Policy and Strategies (2009), it is widely acknowledged that such
policies are insufficient in the context of the potential severity of climate change impacts. Specific gaps
related to climate change adaptation policy in the key areas of biodiversity, poverty alleviation and the
health sectors need to be addressed. Further, enabling provisions of the Environmental Management
Act, which requires the development and implementation of Local Environmental Action Plans, do not
prescribe the scope and content of such plans to ensure that climate change issues are effectively
addressed (HBS 2010b). The provisions provide for the minister to prescribe such content. Effective
prescription of such content by the minister could significantly impact the extent, or extents, to which
much needed local-level climate change vulnerability assessment and adaptation strategies are
developed, with potential far-reaching impacts on local resilience.
With Zimbabwe’s National Task Team on Climate Change reporting to the Office of the President it is
accorded the highest level of priority institutionally. A Climate Change Office has been established in
the MENRM and is supported by a multi-sectoral National Climate Change Committee. The
Environmental Management Agency (a parastatal) is also involved in adaptation pilot programmes.
Institutions involved in early warning mechanisms include the National Early Warning Unit; the
Zimbabwe Vulnerability Assessment Committee; and the Meteorological Services Department.
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Zimbabwe’s Second National Communication (2013) presents vulnerability assessments and
adaptation options for agriculture, biodiversity, rangelands, water resources, health sector, agroecological regions sector and the human settlements and tourism sector.
Zimbabwe’s Second National Communication provides a useful policy articulation point which would
support a strong focus on ecosystem-based adaptation in the NCCRS. “Given that impacts of climate
change are inevitable, biodiversity management strategies that aim at maintenance and restoration
of biodiversity are likely to reduce the adverse impacts of climate change. In this regard the
adaptation strategies in the biodiversity sector include reduction of non-climatic stresses such as
human disturbances, in particular, overexploitation of biodiversity as well as minimising uncontrolled
fires. As these tend to lower the ability of ecosystems to provide goods and services to society and
compromise the resilience of ecosystems to climate change” (MENRM 2013: 42).
There are a range of donor partnerships with national government which have undertaken climate
change vulnerability assessments and disaster risk reduction studies.
Case Study: Coping with Drought and Climate Change project in Chiredzi District, Zimbabwe
The Coping with Drought and Climate Change project is a joint Government of Zimbabwe (GoZ)-UNDP
response to the climate change challenge within the agriculture sector. With financial support from the Global
Environmental Facility (GEF), the goal of the project is to enhance the capacity of agricultural and pastoral
livelihood systems in Zimbabwe to adapt to climate variability and change.
Project objectives:
The main objective of the project is to demonstrate and promote adoption of a range of approaches for
adaptation to climate change among rural men and women currently engaged in agriculture in vulnerable areas
of Chiredzi District (Zimbabwe) as a national model.
To achieve the above goal and objective, the project is structured around four main components as follows:
Component 1: develop local capacity to expand the knowledge base on climate change for effective adaptation
in the agriculture sector;
People’s perceptions of risk and access to information play a role in determining appropriate response. Clear
and convincing evidence of possible climate changes at scales of national and local interest will engender a
greater willingness to response promptly and appropriately to Climate related risks.
Component 2: Developing and implementing a range of viable pilot demonstration measures in response to
identified climate risks in Chirred district;
The project uses the Risk Management approach to develop “no regrets” adaptation strategies that maximize
positive and minimize negative outcomes for vulnerable communities. These strategies include: risk avoidance
(settlement locations, diversifying livelihoods); risk reduction (Irrigation conservation farming, optimizing
choice of crop varieties, community food banks, rehabilitation/protection of degradation “hotspots”); risk
transfer (insurance), managing residual risk (use of seasonal forecasts, building social capital, market access,
drought preparedness plans and livestock and wildlife farming).
Component 3: Developing local capacity to use climate early warning system to strengthen
adaptation/livelihood strategies in Chirred district;
Managing current climate related risk is one of the ways to strengthen adaptation The project will seek to contribute
in improving climate information, tailoring climate information to user needs, developing risk assessment
procedures, training farmers and extension services to integrate climate information in decision making.
Component 4: Disseminating project generated lessons and fostering public awareness about potential impacts
of climate change;
Expected Impacts
The CwDaCC project expects to contribute towards increasing the understanding of climate change risks and
their management. The pilot demonstration projects will contribute in mainstreaming adaptation into
development and reduce vulnerability to drought and climate change related agricultural risks.
Source: Environmental Management Agency (www.ema.co.zw/index.php/environmental-projects-/57-copying-withdrought).
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8.2.3

Mutare – urban risks, vulnerabilities and adaptation responses

Mutare is the third largest city in Zimbabwe and the capital of Manicaland Province. It is located
in the Eastern Highlands close to the Zimbabwe – Mozambique border. According to preliminary
results of the national census of 2012, Mutare has a population of approximately 188 243
inhabitants (Zimbabwe National Statistics Agency 2012). Over the past two decades the
population of the Mutare urban area has been increasing sharply due to natural increase and
rural-urban migration. Anecdotal evidence indicates that crop failures, as a result of less
predictable rainfall patterns and reduced rainfall, have contributed significantly to rural-urban
migration. The second diamond rush which started in 2006, focused in the diamond fields in the
Marange area about 60 km southwest of Mutare, also attracted people to the area.
Despite challenging institutional capacity arrangements and interruptions in national funding for
municipal infrastructure projects (which has affected all local governments in Zimbabwe), Mutare
has managed to achieve satisfactorily in terms of service-delivery, and has responded to the needs of
its citizens according to the Local Government Authorities score card (Centre for Public
Accountability 2011). The Zimbabwe National Chamber of Commerce (ZNCC) has judged Mutare
the cleanest city in the country for two years running (Pers. Com. Mr Nyatoti, City of Mutare
Engineer).

The public sector infrastructure programmes, which would have resulted in improved
maintenance of existing infrastructure and the provision of new infrastructure, have confronted
significant funding and contracting challenges, resulting in some capital projects over the past 15
years not being completed. The recent conclusion of the ZimFund agreement administered by
the African Development Bank will enable critical water and sanitation infrastructure backlogs to
be addressed. These include: rehabilitation of Gimboki Sewage Works; completion of the Mutare
trunk sewer; a sewer cleansing service; resuscitation of the city’s laboratory; and, completion of
the Chikanga water reservoir.
The key challenges affecting Mutare, especially in the face of climate change remain provision of
water, solid waste, waste water and housing services. It is important to note that raw water and
electricity are provided via national utilities. Energy supply and the costs to residents result in
disconnection from these services which results in deforestation of surrounding natural areas.
The two key water sources providing Mutare with water are dams on the Odzani River (Odzani and
Smallbridge Dams) and the off-take tunnel on Pungwe Rivers. Future supply may be sources from the
Osborne Dam on the Odzi River. According to the Draft Master Plan, these three dams are sufficient
to supply the City with water for a 20-year planning horizon. The City has the reputation for having
the best piped water in the country, in terms of quality, however the basic water services are under
extreme strain in the city. While bulk water supply is sufficient currently, the reservoirs for treated
water and distribution networks require maintenance and further development. In many residential
parts of Mutare, water supply through the municipal system is only available for short periods of
time during any week. In some areas fire trucks are used to distribute emergency supplies.
The Gimboki Sewage works, which are currently being rehabilitated, are operating at less than one
sixth of their design capacity, even though there is a significant reduction of inputs to sewer due to
water supply infrastructure backlogs, the effluent to the Sakubva River is of an extremely low quality.
This has resulted in an outcry from local residents downstream in terms of health risks and risks to
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animals. Just down-steam of the sewage works, community urban farmers are using the effluent for
irrigation.

Urban poverty is thus exacerbated by increasing unmet demands on municipal services and
housing. The most vulnerable groups are the elderly, women and children (PRFT 2011). Over
56% of people in Zimbabwe grow maize and urban subsistence agriculture in Mutare is a key
coping mechanism in response to poverty, providing a level of food security in the context of
limited or no alternatives.
Rates of chronic- and acute malnutrition stand at 35% and 2.4% respectively, re-emphasizing the
need to concentrate on reversing these trends while maintaining steady emphasis on care for acutely
malnourished children (City of Mutare 2011).
Vulnerability assessments have not been downscaled to the local level. While the current review of
the Master Plan for Mutare does not directly address issues of climate change adaptation, there are
clear spatial policies for the protection of local ecosystems and river courses through the provision of
open space, as well as the provision of land and promotion of urban agriculture.
8.2.4

Urban Ecosystem-based adaptation in Mutare

While environment is a national and provincial function, local governments are required to develop
Local Environmental Action Plans (LEAPs) in partnership with the national Environmental
Management Agency (EMA) of Zimbabwe (a parastatal) charged with the responsibilities of
Environmental Planning and Planning and Monitoring and Environmental Education and Publicity.
The development and review of the LEAP, together with the developing National Climate Change
Response Strategy, provide opportunities for the integration of climate change into local planning.
This process can build on the Local Agenda 21 Strategy which is focused on the environment, health,
culture, education and housing sectors.
The City-Link Project which is a partnership between the City of Mutare and the City of Harlem has
resulted in initiatives that are directly relevant to climate change, including an innovative housing
project integrating solar roofing sheets which can supply energy to the settlement, as well as feed
into the grid, to offset development and maintenance costs.
A Mutare Regreening Programme is aimed at protecting green belts and recreational areas. The
Department of Housing and Social Amenities looks after the upkeep of the green belts. A massive
programme of planting trees is being undertaken together with partners within the urban area.
Protection of forest areas within the green belt and surrounding mountain areas is being undertaken
in partnership with the EMA.
A public works programme is employing people to assist in keeping drainage areas free from weeds.
This has a key function in improving the flow of water and reducing habitat for mosquito breeding.
One would like to classify this as an ecosystem-based adaptation project that can generate income
for the unemployed, however, further information is necessary in terms of the natural flows of these
drainage lines and extent to which wetlands could be negatively affected.
Urban Conservation Farming improving resilience in Mutare, Zimbabwe
Environment Africa in partnership with the City of Mutare, is implementing an urban conservation
farming project which has trained community groups in 15 different communities within the urban
area of Mutare in the practices of conservation farming. The project that was initiated in 2009 with
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field schools and one demonstration plot and these practices then implemented in adjacent or other
plots. The project supports over 500 people who are dependent on or associated with the urban
farmers.
Table 1: Soil ecosystem services

Source: After Dominatia et al 2010: 3.

Critically important to the conservation farming method is to use minimum tillage in order to
maintain soil structure and function and ensuring soil cover through the use of mulch from the
previous season’s crop, which enables the retention of soil moisture, improves soil nutrients, reduces
soil erosion and suppresses the growth of weeds. In summary, the conservation farming methods
applied try to retain and conserve the ecosystem services that are provided by the soil and in so
doing improve the conditions of the ecosystems. The types of seeds that are used are open
pollination varieties. These varieties can be used for three years before new stock is required.
Environment Africa monitors the project implementation through site visits and household economic
surveys. The project is showing significant benefits to the participating local communities, resulting in
higher crop yields with less labour input thus contributing to the improved resilience of involved
communities. At the same time, the project is conserving soil related ecosystem services which are in
turn delivering an improved capacity to cope with climate change impacts.
The conservation farming approach is well established in Zimbabwe with a Conservation Farming
Task Force having been established in 2004. The Task force developed a method called Precision
Conservation Agriculture (PCA) which is very similar to the methods being used in Mutare. A review
(Twomlow 2008:1) has been undertaken of the results: “It has consistently increased average cereal
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yields by 50 to 200% in more than 40,000 farm households with the yield increase varying by rainfall
regime, soil types and fertility, and market access). Rather than simply handing free seed and fertilizer
inputs to farmers, teaching farmers PCA principles enables them to apply inputs (water, fertilizer and
seed) more efficiently. The pursuit of input-use efficiency provides higher and more sustainable
productivity gains needed to achieve better food security in drought-prone farming systems.”
8.3

Temeke Municipal Council, Dar es Salaam, Tanzania

8.3.1
Predicted impacts of Tanzania’s changing climate
The IPCC 4th Assessment report (2007) indicates that extreme events are likely to pose the greatest
climate change threat to Tanzania, specifically in the form of droughts, floods and tropical storms.
Tanzania is already experiencing the effects of climate change, including frequent and severe
droughts leading to serious food shortages; the country has experienced six major droughts over the
past thirty years. Climate models predict temperatures increases of 1 to 2.7°C by the 2060s, and of
1.5 to 4.5°C by the 2090s (GOT 2007).
The high dependence on natural resources makes the country particularly vulnerable to the impacts
of climate change compounded by poverty, population growth and density as well as environmental
degradation.
Tanzania’s recently published National Climate Change Strategy presents sector-based vulnerability
assessments and options for adaptation (GOT 2012).
8.3.2

National responses

Tanzania signed the UNFCCC on 12 June, 1992 and ratified it on 17 April, 1996. It published the
First National Communication in 2003 and the National Adaptation Programme of Action in
2007. A number of cross-sectoral institutions support climate change initiatives, including the
National Climate Change Steering Committee and the National Climate Change Technical
Committee.
Compared with other African countries, Tanzania hosts a large number of adaptation projects
with a larger number focused on research, capacity building, policy formation, and communitybased adaptation activities and fewer projects focused on vulnerability assessment, awarenessraising, and field implementation activities. Adaptation projects have been focussed in the
sectors of agriculture, freshwater and building the capacity of government with significantly
fewer are focused on coastal zones, disaster risk management, energy, urban areas, human
health and climate information services (Adaptation Partnership 2011).
Tanzania’s recently published National Climate Change Strategy presents sector-based vulnerability
assessments and options for adaptation (GOT 2012). Relevant to the case study presented below, it
has prioritised an intervention strategy in the coastal and marine environment with the following
strategic statement: “Coastal and marine environment harbours enormous ecosystem goods and
services that are vital for life. Protecting the coastal and marine environment from the impacts of
climate change will ensure the sustainability of these services” the following goal: “to sustain
availability of coastal and marine ecosystem goods and services”. The specific interventions include:
a) establishing mechanisms for coastal erosion control; b) promoting alternative sources and
technologies to enhance water availability; c) promoting sustainable coastal land use planning; d)
enhancing protection and conservation of coastal and marine ecosystems; e) enhancing
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decentralisation of coastal systems management and, f) supporting alternative livelihood initiatives
for coastal communities.
8.3.3

Temeke Local Municipality, Dar es Salaam – risks, vulnerabilities and adaptation
responses
Dar es Salaam, the most populous city in Tanzania, had a population of 2 497 940 in 2002 with an
annual growth rate of 4.6% from 1988 to 2002. Current population estimates are above 4 million.
The metropolitan area will be heavily affected by increasing drought, lowered groundwater levels
and coastal flooding. Greater Dar es Salaam, and Temeke Municipality in particular, are vulnerable at
all municipal sector levels. Already many citizens suffer health stresses, which will be further
exacerbated by climate change. Transport and energy networks will be placed under even more
strain by increased demands as more “economic” migrants seek work in the city. Dar es Salaam and
Temeke will struggle to meet development goals designed to improve the livelihoods of their
residents. The need for clean water and good sanitation is a common thread, affecting all sectors.
Dar es Salaam City is managed by the Dar es Salaam City Council and the Municipal Councils of
Temeke, Kinondoni and Ilala. The three municipal authorities are under the Ministry of Regional
Administration and Local Government. Each has individual sets of technical and administrative
departments.
Climate change impacts in Temeke include increases in mean temperature and the increased
variability of rainfall resulting in severe drought with predicted impacts and vulnerability for water
and sanitation, transportation, health and energy, affecting livelihoods. The following impacts are
relevant to Temeke (ICLEI 2012):
•
•

•

•

•

•

•

Predicted sea-level rises (0.10-0.90m) and coastal floods exacerbated by storm sea surges;
Dar es Salaam’s road and drainage infrastructure was severely damaged by flooding in 2006,
2011 and 2012 and with the projected increasing frequency of such events; the risk of such
impacts will also increase.
Rain-fed agriculture is the dominating sector of Tanzania’s economy, and considering the
projected changes in rainfall patterns, both the country’s economy as a whole and peoples’
livelihoods are expected to be severely impacted.
Increases in temperature and changes in rainfall patterns will impact upon wildlife species
migratory patterns, and competition for food and water is likely to increase. Pests and
diseases (for example malaria) are also expected to increase through an enlarged
geographical distribution.
Mangroves and coral reefs are vulnerable to sea-level rise, storm surge events, and increases
in sea temperatures, and such impacts pose a risk to these valuable and species-rich
ecosystems, their ecosystem services and their associated economic benefits (coastal
protection, tourism, fishing, natural resource production).
Frequent and prolonged droughts have already resulted in temporary shut downs of major
hydroelectric infrastructure at the dams, which are the main source of electricity in the
country.
A shift to a generally drier climate, and the intensification of human activities, is likely to
exacerbate the risk of fire.

Up to 78% of Temeke residents use pit latrines. With water supply and sanitation services being
heavily impacted by climate change, it is likely that inequality in urban water distribution and
contamination of available water will increase (WB 2013).
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In response to these challenges, Temeke Local Municipality together with its local partners propose
the establishment of a specific unit to deal with climate issues and inclusion of the Dar es Salaam
Resilient Action Plan (DRAP) in the City’s Strategic Urban Development Plan (SUDP). Dar es Salaam is
a signatory to the Durban Adaptation Charter.
Rehabilitation of mangrove forests to improve local resilience in Temeke Local Municipality, Dar es
Salaam, Tanzania
Coastal mangroves have been shown to be highly beneficial in protecting coastlines from storm
surges. They provide a buffer between the ocean and the land which reduces a storm’s strength and
prevent waves from travelling as far inland. They also prevent erosion of the coastline through tidal
action and provide an essential nursery for fish fry, thereby replenishing fish stocks and enhancing
sustainability.
Historically mangroves existed in a much greater distribution along Africa’s east coast but these
ecosystems have been heavily utilised for fuel wood, charcoal and for building materials. These
denuded areas have since become more susceptible to damage from storms. As climate projections
suggest that temperatures will increase and strong storms may become more frequent in the future,
these degraded swamps will provide no protection and will likely suffer flooding, erosion, damage to
roads and buildings and possibly, loss of life.
Temeke Municipal Council, together with local NGOs, has established a mangrove rehabilitation
schemes in inter alia the Mtoni Kijichi, Mbwamaji South Beach, Kimbiji and Puna areas in order to
tackle this, which will increase resilience to climatic changes. It is a relatively low cost exercise, which
provides employment and also huge environmental protection benefits for the people living in the
area, and is beneficial to the environment as a whole. This is a part of the broader Marine and
Coastal Environmental Management Programme (MACEMP) which aims to promote sustainability
and poverty alleviation. The area that has been rehabilitated through this programme has not been
recorded or monitored exactly, however it seems as if the Mtoni Kijichi and Mbwamaji South Beach
projects have achieve significant reclamation of degraded areas. The results to the local fisheries
have also not been scientifically monitored, although anecdotal evidence from community members
interviewed indicates that marine life, such as crabs and breeding fish have returned to the replanted
areas. A motivation from community members also appeared to be coastal protection and reestablishment of natural heritage.
The following are benefits of mangrove ecosystems:
•
•
•

•
•

“Mangroves act as natural buffers against tidal pressure, storm surges and coastal erosion
and as such are key assets in a coastal adaptation strategy.
Because they are populated with salt tolerant tree species, they also prevent saltwater
intrusion into upshore ecosystems, such as wetlands, or aquifers.
Mangroves provide breeding grounds for various species of fish, crustaceans and birds that
provide a livelihoods when climate shocks cause crop losses (an estimated 80% of global
fisheries are reliant directly or indirectly on mangroves).
Promoting mangrove growth inland in response to sea level rise and related inundation
provides a cost effective way of protecting coastlines.
Other, non climate change related benefits of mangroves include:
o nutrient uptake, fixation, trapping and turnover; carbon sink and sequestration;
secondary production via grazing and decomposition of mangrove plants;
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o
o

sediment trapping that helps reduce turbidity of coastal waters; food resources for
animals; and
occasional forest products like timber and firewood.

This blend of ecosystem services makes mangrove rehabilitation and conservation a cost effective noregrets adaptation measure” (AF/UNEP 2012).
By way of comparison, UNEP (2010) reports that “an investment of USD 1.1 million on restoring
nearly 12 000 hectares of mangroves in Vietnam is estimated to have saved USD 7.3 million per year
in dyke maintenance, while providing ecosystem services such as physical protection to coastal
communities as well as productive fisheries.”
Significant benefits could arise from up-scaling current mangrove replanting programmes in Dar es
Salaam, where appropriate and feasible. However, these replanting programmes will not protect and
sustain these ecosystems, and the valuable services they provide, on their own. A multi-pronged
strategy is needed, which includes alternative energy sources and livelihood options for informal
charcoal producers, compliance management for coastal developments, pollution management and
awareness and education of local communities. While the suggestion may be anathema to
conservationist, an investigation into sustainable utilisation of mangroves together with communitybased conservation efforts may provide a significant extension to current compliance management
capacity.
An assessment or profiling of the coastline is required to ensure optimal impact of project locations.
It would be important to determine the historical distribution of mangrove forests, possibly with the
use of historical aerial photography. The potential and scale of carbon sequestration should also be
investigated. It would also be important to prioritise key benefits of infrastructure protection, for
example.
9

CONCLUSION

The African continent is warming at double the global average, and the responding changes in rainfall
and precipitation, in particular, are potentially devastating. The rapid rate and mode of expansion of
Africa’s urban areas is contributing to an increasingly vulnerable urban poor. Local government is the
sphere of government which must respond to citizens when they are flooded, lacking basic services
and requiring urgent disaster risk responses and will bear the majority of costs of adaptation
responses.
Urban Ecosystem-based Adaptation strategies provide “low-” and “no regret” pro-poor adaptation
opportunities to African cities. Large numbers of Africa’s urban poor rely significantly on natural
resources and ecosystems for basic services. These systems and resources are increasingly under
threat due to their under-valuation in current urban service delivery models and through the impacts
of climate change. The trend of significant growth in the demand for services within urban informal
peripheries requires “game-changing” approaches to reduce the vulnerability of the urban poor. In
striving to meet the Millennium Development Goal targets and post-2015 Development Agenda,
urban service delivery models will need to be feasible and sustainable in the informal urban
periphery. Without romanticising informality, urban development practitioners need to accept that it
is not a passing phase but rather the context within which a rapidly growing urban population
require basic urban services. Rather than attempting to roll-out urban service delivery and large-scale
infrastructure models that are only work in the inner-city areas and effectively obliterate functional
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ecosystems, consideration could be given to locally-maintained, smaller scale “soft” infrastructure
alternatives that use ecosystems to deliver urban services, in both the informal and formal periphery.
“Transformative” EbA responses may provide opportunities to implement such urban service delivery
models. Further, looking at localised models for infrastructure provision and maintenance could have
significant potential for sustainable job creation and significantly enhance community-level adaptive
capacity:
Alternative approaches to delivering storm water management and road infrastructure, which
employ local people in construction and maintenance, could sustain ecosystem services and provide
cost effective service delivery as well as improve the adaptive capacity of communities in the
informal urban periphery and more formalised areas.
Developing open space systems within cities can significantly contribute to reducing the “urban heat
island effect” with direct positive impacts on human health and well-being as well as host of other
potential benefits such as improved storm water management and provision of land for urban
conservation agriculture contributing to improved food security.
“Closing the loop” strategies, for example, using the assimilative services of soils and ecosystems in
the utilisation of grey water or partially treated water for urban agriculture can work hand in hand
with some of the strategies identified above.
Land provision for urban agriculture employing conservation farming methods which both depend on
and actively protect ecosystem services could result in localised impacts on food security and a range
of other livelihood co-benefits.
Decision-making for EbA should never occur outside of an integrated local-level adaptation and
mitigation climate change response strategy. Further, as the implementation of the Durban
Adaptation Charter is supported over time, it is likely that a common framework will be developed
for informing and measuring the success of local-level adaptation responses. The outputs from this
project for EbA responses and those developed by the DAC generally, will inform each other.
Monitoring and evaluation of EbA outcomes and results is a particularly challenging arena,
specifically in the context of attribution, cause and effect relationships between the intervention and
the results and outcomes measured. Critical as a starting point is a robust baseline against which
progress and the results can be measured.
While there is an increasing evidence base for the utility of ecosystem-based approaches, mostly
focused on rural areas rather than urban areas, there are intrinsic challenges to quantitative
measures within complex ecological systems. There is also uncertainty regarding the capacity of
ecosystems to continue to deliver adaptation services in the context of the impacts of climate change
and other transformation or degradation of these systems – i.e. thresholds within which these
services can continue to be delivered. Finally, providing quantitative cost-benefit analyses of EbA
versus alternative or hard infrastructure options is particularly challenging, not only because of the
difficulty of quantifying effects, but also because, providing a monetary value to ecosystem services
is not always possible, nor desirable.
Acknowledging all of the challenges with being able to provide quantitative measures of
effectiveness, direct attribution or return on investment, EbA can provide low or no regret
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interventions, with a host of significant potential co-benefits due to built-in flexibility of ecosystems
and the direct engagement of beneficiaries and other stakeholders.
As urban local authorities explore EbA responses, it will become increasingly important to ensure
that the strategies employ good practice in terms of decision-making for selection of interventions as
well as and monitoring and evaluation to assess effectiveness. The latter should be approached at
two levels: long-term and project-level monitoring and evaluation. Both will contribute to building
the evidence to support improved decision-making for EbA as an integral component to urban
climate adaptation strategies.
There is a growing body of guidance literature and project databases which can assist in planning EbA
interventions and identifying indicators that can be adapted to context specific conditions, however,
while local governments are “learning by doing” it is useful to work towards a common framework of
criteria for decision-making for EbA. The two critical areas that were identified for robust planning
and monitoring and evaluation are “relevance” and “effectiveness” of EbA interventions. Using a
common framework within a community of practice can provide a helpful focus for ongoing reflexive
learning3 on planning for and evaluating the results and impact of EbA initiatives. A framework can
also assist in learning about relevance and effectiveness within varying implementation contexts and
thereby build the reflexive competence4 of practitioners at the local level and contribute to the
enhanced adaptive capacity5 of local-level institutions.

3

Defined as learning from experience in order to shape or reassess goals, methods as well as resource use shaping adaptive
strategies at the local level. Adapted from Pelling et al (2008)
4
The demonstrated ability to integrate performances with the understanding of the challenges so in order to adapt to changed
circumstances and explain the reason behind these adaptations.
5
The set of resources (natural, financial, institutional or human, and including access to ecosystems, information, expertise,
and social networks) available for adaptation, as well as the ability or capacity of that system to use these resources
effectively in the pursuit of adaptation.
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