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Why We Created This Guidance 
 
Natural ecosystems benefit people in many ways, from regulating local climates to providing clean 
drinking water.  The benefits supplied by natural ecosystems are collectively referred to as ecosystem 
services.  While these services provide the basis for the livelihoods of many societies and play an 
important role in ensuring food, water and energy security, they are also fundamental tools in climate 
change adaptation.  Essentially, Ecosystem-Based Adaptation (EBA) addresses the crucial links 
between climate change, biodiversity, ecosystem services and sustainable resource management. In 
this respect, the concept of using ecosystems as a basis to adapt to the impacts of changes in climate 
has gained momentum in recent years and has now emerged as an important technology in the 
adaptation ‘toolbox’. 
 

RATIONALE 
There is a lack of information on Ecosystem-Based Adaptation (EBA) technologies in comparison to more 
‘traditional’ adaptation technologies.  While an increasing number of EBA resources are becoming available, 
information has not yet been collated to allow easy access for those who need to inform the decision-
making process.   

The guidance ‘profiles’ EBA measures providing a description of opportunities, limitations, and 
contexts for use. Further, EBA measures and traditional adaptation technologies are aligned to 
discrete ecosystem services, to support profiling of adaptation technologies.  

This guidance is built around a clearly defined adaptation problem statement. It supports selection of 
the most appropriate adaptation options in a given context. Users are asked to consider their 
ecosystems and associated services to inform problem development and goal definition.  By defining 
the problem that an adaptation intervention may wish to address with an ecosystem lens, EBA options 
are placed on a ‘level playing field’ with respect to traditional adaptation technologies.  

There is an increased emphasis on gaining ‘evidence of effectiveness’ of EBA; yet limited on-ground data 
that can be drawn upon to make this case. Establishing an evidence base for decision making with respect to 
EBA remains a challenge. 

This guidance distinguishes between long-term monitoring and evaluation (M&E) and project M&E to 
support the generation of an evidence base for decision making with respect to EBA. In particular, the 
provision of examples of context-specific EBA indicators within the guidance is intended to support 
decision makers to effectively generate this ‘evidence’. The two-tiered approach to M&E adopted 
advocates adaptive management, transparency and accountability to further contribute to making the 
case for EBA.   

Existing information on EBA has been largely directed at the formulation of principles and objectives. While 
capacity building expertise with respect to EBA may exist within the adaptation community and beyond, it 
has yet to be extended to the provision of support for on-the-ground decision-making at a project level.   

The guidance provides targeted operational advice that is not currently available. Importantly, this 
guidance is not an ‘off the shelf’ resource, but a living document that will be updated by drawing on 
the training and capacity building activities delivered in partnership with the guidance. It presents a 
first step in ensuring a long-term adaptive approach to adaptation that endeavours to build the 
evidence base on EBA to inform climate change adaptation now and in the future.   

Key questions to consider at the outset of this EBA guidance are provided Figure 1 with key elements 
encompassed in each of the four Components of the guidance (A, B, C & D) summarised in Table 1.  
These components will be expanded upon through the various sections of the guidance that follow 
with links to useful resources and tools in the associated Annexes to this document.   
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Figure 1:  Questions to consider before using this Guidance 
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Table 1: Components of the EBA Guidance 
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EBA Guidance: Moving from Principles to 

Practice 

INTRODUCTION  
The impacts of climate change on human and natural systems are already being felt on a global scale 
and will likely intensify significantly in the future.  Increased climate variability, such as the occurrence 
of more frequent droughts and storms and more erratic or intense rainfall patterns will be associated 
with these changes in global climate. This, in turn, will have important implications for the capacity of 
ecosystems around the world to continue to provide the services upon which a wide range of 
communities depend. 

Healthy ecosystems and their services provide opportunities for sustainable economic prosperity in 
conjunction with the provision of defence against the negative effects of climate change. Conversely, 
degradation of ecosystems results in increased climate change vulnerability for the communities that 
live in these ecosystems as well as for the ecosystems themselves.   

Essentially, Ecosystem-Based Adaptation (EBA) addresses these crucial links between climate 
change, biodiversity, ecosystem services and sustainable resource management. Although the 
importance of EBA in the adaptation toolbox is being increasingly recognised, robust information on 
specific benefits of EBA and the conditions under which those benefits are likely to be received is 
generally lacking (World Bank, 2010).  Importantly, decision makers need to be convinced that 
'environmental infrastructure' is capable of meeting their adaptation objectives.  This will require a 
systematic consideration of the applicability, limitations and risks of EBA options as compared to 
traditional, often 'hard' infrastructure alternatives.  

As a global leader in science-based environmental policy-setting and implementation, UNEP has 
taken the step of selecting EBA as one of its key programmes to assist countries, their people and the 
environment in their adaptation efforts. UNEP’s long-term involvement in addressing climate change 
and its experience in managing ecosystems provide UNEP with a deep knowledge and management 
expertise to foster EBA as an integral part of the global adaptation strategy and national adaptation 
plans.  

The overarching goal of the UNEP EBA programme is to help vulnerable communities adapt to 
climate change through good ecosystem management practices, and integration into global, regional, 
national and local climate change strategies and action plans. The Programme has an emphasis on 
Least Developed Countries (LDCs), Small Island Developing States (SIDS), and Africa.  
Consequently, the guidance provided in this document is intended to support LDCs and SIDS through 
their adaptation decision-making process as they move towards building resilience for, and restoration 
of, degraded or vulnerable ecosystems. 

This guidance has been framed to enable consideration of EBA in the context of other adaptation 
technologies and comes with the acknowledgement that EBA may not be the most appropriate option 
in all contexts.  It is important to distinguish that while evaluating effects on ecosystems and potential 
roles for ecosystems in adaptation should be part of every adaptation initiative, the final decision 
about adaptation technology must take many factors into account. This guidance asks the decision 
maker to consider EBA on a level playing field with the suite of available adaptation technologies and 
provides supporting information on context- specific EBA options and their opportunities and 
limitations where available. A systems approach is advocated throughout the adaptation planning 
guidance (BOX 1).  
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BOX 1:  ADVANTAGES OF THE SYSTEMIC AND PROACTIVE APPROACH T0 EBA 

ROBERTS ET AL. (2011) 
HTTP://EAU.SAGEPUB.COM/CONTENT/EARLY/2011/11/28/0956247811431412.ABSTRACT?RSS=1  

‘The systemic and proactive approach of EBA contrasts with the interventionist and reactive nature of many 
existing adaptation proposals and plans that portray adaptation as a tool of last resort in dealing with the 
threat of an unpredictable climate. This reactive approach supports the prioritization of “...already existing 
strategies“ and results in “end-of-the pipe” infrastructural, land use planning and technological interventions 
that are responsive to only a narrow range of outcomes and probabilities. What is required is the development 
of conceptual frameworks that question how wealth, value and quality of life are understood and framed in 
relation to natural resource consumption over a broader range of scenarios. 

In this regard, EBA builds on the premise that “...in most places in the world, nature is the single most 
important input into local economies and human well-being.” This “beginning-of-the-pipe” role for ecosystems 
creates new opportunities for more flexible, systemic and responsive win−win−win outcomes that address 
climate change (both adaptation and mitigation), biodiversity loss and the need for improved human 
wellbeing. It also increases the political agency of adaptation, making it a development response to the 
stimulus of climate change by harnessing the full potential of natural systems to ensure a sustained quality of 
life and by helping “...people, infrastructure and economies” to adapt to variable conditions’. 

 

The guidance was formulated through a 
combination of theoretical desktop investigations 
and a participatory, collaborative process involving 
targeted consultation through an EBA expert 
workshop.  The theoretical background work was 
carried out to ‘profile’ international EBA initiatives to 
explore the ‘who, what, where, when and why’ of 
EBA (lead organisation, temporal and spatial scale, 
ecosystem type, climate change driver addressed 
and overriding adaptation goal). In addition, 
principles of ‘good practice’ EBA were considered 
in conjunction with the tools and approaches 
currently employed to evaluate EBA and adaptation 
more broadly from an operational perspective. Key 
recommendations from the expert workshop were 
used as an impetus for the approach to and 
structure of the guidance.  

Importantly the guide is not intended as a 
standalone resource.  Rather, it provides an 
overview of a decision-making process that aims to 
synthesise current thinking about good practice 
adaptation and good practice ecosystem-based management. It is intended that the guidance be 
used as a tool for training and capacity building and should be seen as a ‘living document’ that will be 
updated and enhanced during field-testing.  

 

A brief overview of the guidance provided in this document follows in the remainder of this 
introductory section outlining the: 

• Purpose; 
• Scope; 
• Target Audience; and 
• Structure. 

WHAT INFORMED THE EBA 

GUIDANCE? 

• Profiling of global Climate Change 
Adaptation (CCA), Community Based 
Adaptation (CBA) and EBA projects and 
programs  (who, what, why and where of 
EBA) 

• Review of EBA principles, concepts and 
approaches to evaluate EBA from an 
operational perspective (incorporating CCA 
and EBM principles and concepts where 
applicable) 

• Review of monitoring and evaluation 
landscape to develop a proactive and 
reflexive framework to guide EBA decision-
making  

• Expert Consultation  
 

http://eau.sagepub.com/content/early/2011/11/28/0956247811431412.abstract?rss=1


 

3 | Ecosystem-Based Adaptation Guidance: Moving from Principles to Practice 

The user is directed towards supporting background resources where appropriate and should refer to 
the supplementary documents produced through the UNEP EBA Effectiveness Project

3
 for the 

theoretical approach adopted in formulating the guidance. 

SCOPE 
This guidance has been produced to provide assistance to adaptation practitioners in the: 

 Selection; 

 Design; and 

 Implementation of adaptation activities that consider EBA in the suite of available adaptation 
technologies.  

The guidance is the result of a UNEP led initiative concerned with the effectiveness of EBA as a 
means to adapt to the impacts of a changing climate. The initiative has focused on confirming the 
constituents of ‘best practice’ for EBA with a focus on approaches for monitoring and evaluation to 
build a persuasive case for the utility of EBA within a holistic approach to optimising adaptive actions. 
In this context, the provision of ‘evidence’ of the effectiveness of EBA relative to the range of 
adaptation technologies traditionally employed by decision makers has been considered.  

The guidance has been formulated to explicitly recognise the decision context for effective EBA.  
Additionally, it is focused on the provision of monitoring and evaluation guidance to support EBA 
effectiveness. The guidance is an initial step in moving from a list of principles for effective EBA, to 
supporting its practice.  

EBA is one of the many tools that support a systems approach to adaptation 

Ecosystem-based measures should be part of an adaptation toolkit containing a range of adaptation 
technologies. The guidance supports selection of adaptation technologies based on an understanding 
of the context in which adaptation takes place.  Appropriate options are selected with clear reference 
to adaptation goals that have been defined cognisant of the role ecosystem services play in 
contributing to system sustainability and human well-being. The guidance provides users with the 
support to determine what adaptation technologies are not applicable in their context and also 
provides guidance on refining the measures that will most effectively meet their objectives.  

Understanding effectiveness will support immediate and long-term adaptive management 

Adaptation interventions are implemented to reduce the impacts of climate change within a system 
that is exposed to a range of climate and non-climate impacts that affect sustainability. However, 
demonstrating that an adaptation intervention has been effective is challenging due to a range of 
factors including moving baselines, long timelines for actual climate impacts to be realised and/or for 
EBA actions to reach full effectiveness, unclear objectives and different views on what constitutes 
success.  

Promoting implementation of selected adaptation technologies in the absence of evidence that 
demonstrates effectiveness is difficult. In addition, the ability of decision makers to be adaptive is 
hindered when evidence of the success and failure of adaptation interventions is unavailable. This 
guidance supports decision-makers in designing an adaptation intervention, or a programme to 
implement their selected adaptation measure, that is cognisant of the need to provide a sound 
evidence base to inform adaptive management and provide the case for future funding and 
implementation of adaptive measures. The guidance supports the user in developing a programme 
that will facilitate effective evaluation both during and after the conclusion of the adaptation initiative. 

TARGET AUDIENCE 
The main clients of the UNEP EBA Programme are communities in those countries with high 
vulnerability to negative climate change impacts due to degraded and/or vulnerable ecosystems. 
These are primarily Least Developed Countries (LDCs), Small Island Developing States (SIDS), and 
African countries, especially those with high vulnerability (UNEP EBA Flagship, 2010).  

                                                     

 

3
 UNEP EBA Workshop Background Report (2012); UNEP EBA Workshop Summary Report (2012). 
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The focus of this guidance is on the project scale that can link into a broader enabling environment.  It 
is important to clarify that while a user is operating at a demonstration project scale, they must also 
consider the broader context in which a project is being implemented – ‘what is the demonstration 
project demonstrating’? 

The guidance is intended for: 

• Adaptation practitioners interested in adopting a holistic approach adaptation planning; 
• Ecosystem-based management practitioners intending to integrate climate change into their 

initiatives; and 
• Planners and managers interested in exploring the applicability of EBA to treat their climate 

change adaptation challenges. 

Overall it is envisaged that the user of this guidance will have an awareness of their underlying 
climate change problems as well as the priority areas for potential adaptive action.  While previous 
experience in EBA project design and implementation is not necessary, an overall working knowledge 
of project design is assumed.   
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STRUCTURE OF THE GUIDANCE 
The guidance is organised around the main steps in project design (see box below) and presents four 
key Components in the adaptation decision-making process (Components A, B, C & D) (Figure 2).  

A brief introduction to EBA and ‘effective’ adaptation is summarised in Section 2 together with an 
overview of the principles considered at the core of the guidance.     

The guidance is constructed based on the assumption that users may enter at different points with 
differential capacities and data availability. For example, some users may have identified locations for 
implementing an intervention and have clearly defined problem statements and associated adaptation 
goals. If so, they would enter the guide at Component ‘B’ and do not require an in-depth consideration of 
the guidance presented through Component ‘A’. Importantly, the guidance is not envisaged as ‘step wise’ 
or iterative. For example, a user is not expected to carry out all the activities listed under Components ‘A’ 
and ‘B’ to be able to undertake ‘C’.  Likewise, there is no ‘direct’ order with which the different elements 
within ‘A’ and ‘B’ are undertaken. Rather, the guidance within these components is intended to ensure 
the user has an appropriate working understanding of their adaptive context while ensuring flexibility in 
application of the guidance as a whole.  

Overall, the strategic decision-making process with respect to selecting EBA among different adaptation 
options is the focal point as opposed to a prescriptive methodology for implementing a  
specific EBA option in a given context.  In this respect, the guidance provided is necessarily broad with 
links to more detailed information to inform the decision-making process as appropriate.  

 

A PROJECT DESIGN FOCUS FOR EBA GUIDANCE 

It is recognised that a rational ‘project’ view of EBA activities is only one context required for EBA decision support. 
In many ‘real world’ decision-making contexts they are often ‘messy’, where different stages of decision cycles, 
such as information gathering, policy development and impact assessment all occur at the same time, thus 
influencing each other. Consequently, while using a ‘project cycle’ approach to the design and implementation of 
projects provides a useful frame of reference for analysis, it is recognised that that there are many situations for 
which this approach may not apply. However, a project cycle approach is both applicable in many contexts and 
provides a useful starting part for systematic analysis, particularly if it assumes that EBA activities are ‘starting 
from the beginning’ (i.e Component A or Stage 1 in the project cycle). As such, the approach captured within the 
guidance is based on the assumption that project-oriented EBA is being undertaken that follows (in order) the five 
steps shown. 

 

Example of UNEP 5-stage project design cycle 
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The approach to formulation of this guidance reflects the latest theory and conceptual understanding of 
the non-linear nature of climate change adaptation

4
. The four components (A, B, C and D) are presented 

individually with associated focus questions and links to resources provided in the Annexes attached to 
this document. The format of the guidance provided in Components ‘C’ and D is necessarily discursive in 
nature while context setting information in A and B lends more to a question-and-answer format.  

 

 

Figure 2:  EBA Guidance Framework 

 
It is important to bear in mind that the guidance is not envisaged as an ‘off the shelf’ resource. Rather 
users will be guided through hands-on training aimed to increase their decision-making capacity with 
respect to Ecosystem Based Adaptation and allow them to subsequently use the guidance presented 
here in their own decision-making contexts in-country.  

 

 

                                                     

 

4
 For example, the 2005 UNDP adaptation policy framework had at its core a flow diagram of the ‘steps’ to move 

through effective adaptation planning. This evolved into the 2012 UNDP framework that takes a planning cycle 
approach. Similarly the USAID takes an explicit decision support focus that while linear in its organising diagram is 
specifically a holistic, development systems focused framework. In addition, recent work undertaken by IIED (Brooks 
et al 2011) and GIZ (Spearman and McGray, 2011) advocates a similar approach. The recent UK AdaptME 
framework from Pringle (2011) has also informed formulation of the guidance. 
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Summary of Design Considerations and Specifications 

Site Specific 

EBA can be implemented at a range of scales, from site-specific actions to mainstreaming in national 
policies and plans. Mainstreaming is supported by demonstrated good practice at local scales. The 
guidance is designed with a focus on a bottom-up approach, where EBA approaches will be implemented 
via demonstration activities that are couched within either national or regional programmes. Such 
programmes inform the subsequent development of top-down approaches, via for example, 
mainstreaming of EBA into national development planning objectives. 

Multiple Entry Points 

As outlined above, the guidance has multiple components that align to each objective of the framework. 
The guidance is constructed based on the assumption that some users will enter the decision-making 
process from different points.  

Differential Capacity and Data Availability 

It is recognised that users considering this guidance will have differential capacities and data 
requirements. These could range from what may be termed:   

 Awareness; 

 Qualitative appreciation; and 

 Quantitative understanding of the issues a user is dealing with through the EBA decision-making 
process.   

Importantly, no matter which point in the spectrum a user is approaching the guidance from, 
consideration of the Components outlined here will support robust decision-making to facilitate effective 
EBA. The primary difference between the three scales is that as the user progresses along the scales, 
the ability to ‘strengthen the case’ for EBA is enhanced. In other words, the quantitative approach 
provides a more defensible case demonstrating the value of the EBA intervention than the qualitative 
approaches.  

 

 

Throughout this guidance there is an assumption that the majority of users will be entering at the 
‘awareness’ scale. 
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Reflect on the Guiding Principles 
Prior to presenting the core components of the guidance, it is important to reflect on the guiding principles 
that help lay the groundwork for implementing EBA namely; what is EBA?; what is ‘effective’ EBA?; and 
how to gather evidence for effectiveness?.  

WHAT IS EBA? 

While several perspectives on what constitutes EBA exist (see for example TNC 2011), this guidance 
adopts the definition of EBA currently used by UNEP: 

The use of biodiversity and ecosystem services as part of an overall adaptation strategy to 
help people and communities adapt to the negative effects of climate change at local, 
national, regional and global levels.  

In this context, ecosystem services may be defined as the benefits people obtain from ecosystems. 
These include provisioning services such as food; regulatory services that affect climate and water 
cycles; cultural services that provide recreational and spiritual benefits; and supporting services such as 
nutrient cycling (Millennium Ecosystem Assessment, 2005; Figure 3). 

 

Figure 3:  Ecosystem services (UNEP, 2004; MEA, 2005) 

 

WHAT IS EFFECTIVE EBA? 
There is no universal definition for ‘effective’ adaptation, much less, ‘effective’ EBA in its capacity as an 
emerging approach in the adaptation landscape. Rather, it is clear that the constituents of an effective 
EBA initiative will be dictated by the organisational objectives of the implementing body, as well as the 
scope of the overall initiative itself within a unique suite of decision-contexts (Box 1). 

In the run-up to, and during, UNFCCC COP-17 in Durban, a number of studies pertaining to EBA were 
released by a range of organisations, several of which relate to principles and guidelines for best practice 
or ‘effectiveness’. A summary of key principles from the emerging literature is outlined in Table 1.  
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On reflection ‘good’ EBA should draw on multiple streams of knowledge from Ecosystem-Based 
Management (EBM) and climate change adaptation (CCA). EBM is an approach that goes beyond 
examining single issues, species, or ecosystem functions in isolation. Instead it recognises ecological 
systems for what they are: a rich mix of elements that interact with each other in important ways. EBM 
involves two changes in how management is practiced: (1) each human activity is managed in the 
context of all the ways it interacts with marine and coastal ecosystems, and (2) multiple activities are 
managed for a common outcome (UNEP 2011). Further, CCA initiatives must be measurable and 
reflective; prioritised; effective, cost effective in the long term; couched within existing policies and 
catalysed by strong leadership, particularly at a local level, if it is to be an effective endeavor.  

 

BOX 1:  CONTEXT MATTERS 

There is a range of criteria that may be considered as effective in context, such as greatest net community benefit, 
optimising decision timing, short-term cost effectiveness (or return on investment), biodiversity conservation and 
so on. The key point is that ‘effective’ adaptation depends on the context within which adaptive decisions are 
made (UKCIP 2011).  This ‘it depends’ factor (on adaptive context) has rapidly become a central tenet of 
adaptation effectiveness thinking (Brooks et al, 2011; Spearman and McGray 2011; Lamhauge et al 2011; Hills and 
Pramova, 2011).  

If the ‘it depends’ concept is accepted, the next question is: ‘it depends on what?’  It is useful to think about three 
dimensions (Kay et al, in press): 

• Spatial dimension – over what geographic scale is the action targeted (i.e. from household through to 
national)? 

• Temporal dimension – when is the action to be implemented and over what timeframe will the action be 
operational? 

• The focus of adaptive action – along a spectrum from those actions that address the drivers of 
vulnerability to climate change at one end, with those actions that address climate change drivers only at 
the other (McGray et al, 2007). 

 

 

Table 1: Overview of Principles for Effective EBA (Adapted from TNC 2011)
5
  

Principle        Requirements Details 

Promote 
resilient 
ecosystems 

 Modeling of projected climate change 

 Revise systematic planning 

 Revise protected area systems design 

 Involve local communities in restoration 
and management 

 Adjust management programs and actions 

EBA approaches cover a broad 
spectrum in land management, policy 
and project implementations. Promoting 
ecosystem resilience for the benefit of 
communities is the first and most 
obvious set of actions. 

Maintain 
ecosystem 
services 

 Valuation of ecosystem services 

 Determine climate change impact 
scenarios 

 Identify options for managing ecosystems 
or managing use 

 Involve user communities in adaptation 
action   

 Trade-off analysis 

Maintaining ecosystem services is key – 
and, again, something that the field of 
conservation must develop better 
understanding of how to design and 
implement, and especially improve our 
ability to effectively measure benefits 
provided. 

Support 
sectoral 
adaptation  

 Include approaches in national adaptation 
plans 

 Incorporate ecosystem services in 
land/coastal management frameworks 

 Influence sectoral development plans – 
e.g. agriculture; water supply 

 Ensure adequacy of coastal zone 
management 

New opportunities are opening up for 
partnerships and natural system 
solutions with many of societies’ sectors 
impacted by climate change.  Municipal 
water supply and agriculture are 
obvious examples. 

                                                     

 

5
Ecosystem-Based Adaptation: Bridging Science and Real-World Decision-making.  Second International Workshop 

on Biodiversity and climate Change in China. Anne Wallach Thomas, Global Climate Change Adaptation Program.   
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Principle        Requirements Details 

Reduce risks 
and disasters 

 Restore key habitats that reduce 
vulnerability: 

o Storm damage – coastal 
wetlands, mangroves 

o Catastrophic fire – fire-adapted 
forests 

o Water security – watersheds 

 Involve vulnerable communities in 
restoration efforts 

There is growing interest in the security, 
public safety and disaster prevention 
communities  -- we are seeing 
increasing awareness of climate 
impacts and for the potential of natural 
system solutions. 

Complement 
infrastructure 

 Dam re-engineering – maintain ecological 
flows in rivers 

 Dams, levees – Restoration of floodplains 
for flood attenuation 

 Reservoirs – restoration of forests and 
watersheds 

Innovations and strategies like these, 
for complementing infrastructure, are 
being tested now around the world.  
They include:  land management of 
forests and watersheds that includes 
understanding of future scenarios to 
improve water security in a world of 
climate change. 

Avoid mal-
adaptation  

 Improve analysis of impacts from 
adaptation activities 

 Reduce negative impacts on natural 
environment 

 Avoid inadvertent impacts on natural 
ecosystems and communities 

Some engineered solutions can have 
significant negative impacts to natural 
systems – and we are looking for ways 
to prevent this in the planning stages - 
before engineered solutions are 
designed and implemented. 

 

It is increasingly recognised that the thinking that is embedded in both current EBM and CCA practice is 
to consider a holistic approach to support an optimal management response. In this regard, it is 
acknowledged that ‘effective’ EBA should encompass a participatory process (Box 2) with a systems-
based view that considers all relevant drivers and responses to change, including, climate-driven change, 
disaster risk response, climate variability, and broader long-term socio-economic change. 

 

BOX 2:  PARTICIPATION AND ENGAGEMENT  

Participation and engagement are the cornerstones of effective EBA. There are two levels at which 
participation/engagement can occur (i) within the implementing group; and (ii) the broader constituent group. The 
implementing group incorporates organisations responsible and accountable for the project and those responsible 
for activities that influence the project, for example, institutions that have a role in the management of 
ecosystems. The constituent group includes stakeholders that have an interest in the project area. Drawing on 
lessons from ecosystem-based management (EBM), successful progress towards an EBA will require engagement 
from a broad base of people, to ensure reduction of sectoral barriers, to facilitate trust and information sharing 
and to allow for high levels of understanding and vision for the project area.   

Example categories of stakeholder groups to be engaged and their type of engagement, may include:  

• Government 

• Private business 

• Research community 

• Non-government organisations 

• Community groups 

• Residents 

Categories for engagement may include: 

• Information provision 

• Setting goals and objectives 

• Implementation 

• Monitoring and evaluation 
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How Do We Know If Investments In Ecosystem-Based Adaptation Are Effective?  

Striving to develop a single definition of effective adaptation and a simple set of indicators to measure 
effectiveness is not the answer (McGray, pers comm)

6
.  Rather, a better way forward is to be rigourous in 

addressing some aspects of the issue, while flexible in others. A critical area of required rigour is clarity 
on what is meant by ‘adaptation’ within a range of different adaptive decision contexts. The next required 
step is stringent analysis of what key elements within each of these contexts are considered ‘effective’.  

Aligning the conceptual issues of assessing effective adaptation to a practical set of indicators that can 
help ‘track’ on-ground initiatives is a challenge faced by all. The key challenge is practically defining 
indicator measures that are applicable in a given context and also compatible with indicators that are 
applicable in other adaptive decision contexts. 

In the case of EBA, while the theoretical qualities or principles that underlie ‘effectiveness’ are well 
defined (Table 2), there remains limited robust evaluation in practice. Although several ongoing initiatives 
are attempting to address this question, the evidence base for existing EBA remains the subject of 
ongoing analysis given the ad-hoc and generally reactive fashion in which M&E has been applied

7
.  

 

Table 2:  Principles of good-practice for EBA performance evaluation 

Adopt a systems 
perspective 

EBA initiatives contribute to the maintenance and repair of ecosystems to enhance the 
delivery of ecosystem services. Ecosystems are complex, interacting with social and 
environmental systems across a range of scales. Consequently, performance 
assessment must move beyond a consideration of the impacts of climate changes to 
assess the range of drivers that will influence ecosystem service delivery.   

A thorough M&E process will include variables that contain specific vulnerabilities to 
climate variability and extreme events as well as the underlying causes of vulnerability. 
This will support a deeper understanding of whether adaptation takes place, to what 
extent and why, and the inter-relationship between the socioeconomic factors that lead 
to vulnerability. M&E processes need to reflect thoroughness and embrace a wider 
range of indicators, which facilitate the identification of maladaptative pathways. 
(Villanueva 2011; Brooks et al 2011; UNEP 2011) 

Include perceptions 
at the core of the 
evaluation 
framework 

Identifying, recognising and understanding the values and interests of a diverse set of 
stakeholders is critical. People’s perceptions of ecosystem contribution to livelihoods and 
of risk and capacity should be at the core of initiative design, and in turn, performance 
evaluation systems. This will provide insight on the social determinants of adaptation, 
the extent to which these may constrain or enable adaptation, and evaluation can be 
conducted cognisant of this context (Villanueva 2011). 

Adopt a flexible and 
adaptive approach 
to evaluation 

M&E systems must be flexible in order to support learning and allow new insights to be 
integrated as they emerge. EBA (and adaptation more generally) should adopt 
approaches that can be tailored to changing circumstances through a system that allows 
for a diversity of answers to a single question, redundancy in adaptation technologies 
(several different parallel efforts toward a similar goal), and a willingness to change 
focus or pathways mid-stream. Monitoring and reporting structures must be designed to 
accommodate multiple pathways to success. 

Process-based indicators allow the introduction of new information and activities to 
shape the course of adaptation at later stages, following incremental reviews. An 
adaptive M&E process evolves as understanding of the situation improves and searches 
for innovative strategies that will contribute to short- and long-term goals.  

While M&E can play a critical role in learning from successful pathways towards 
adaptation, it can also be a critical tool for identifying mal-adaptative pathways. There is 
therefore a need for M&E to include a basket of indicators that move beyond risk and 
exposure to, for example, livelihood and access to resources (Villanueva 2011; WRI 
2011; Agardy et al 2011; UNEP/EPA 2006). 

Establish clear Objectives and goals must be clear and transparent. General goals such as ‘biodiversity 

                                                     

 

6
 Presentation during the Development and Climate Days held at the margins of UNFCCC COP 17. 

7
 Most notably assessed through the Cambridge Conservation Initiative. 
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programme goals 
and objectives 

conservation’, ‘fisheries sustainability’, and ‘hazard reduction’ are not specific enough. 
More careful and precise definition of the outcomes that a given generation of a 
programme is working to achieve is required (UNEP/EPA 2006; TNC 2006). Goals 
should be specific to your context – what does a ‘resilient’ system, or ‘sustainable 
livelihoods’ look like in your context? How would you know if you saw it?  By establishing 
clear gaols, the selection of indicators to monitor those goals is a more straightforward 
process.  

Monitor against 
moving baselines 

EBA takes place against a backdrop of evolving climate hazards, which may become 
more frequent, severe and unpredictable. From an M&E perspective, baseline 
information needs to include climate variability and hazards. However, hazards are 
always changing in the light of new climatic conditions – so M&E will take place against 
a ‘moving target’. Key implications are: i) climate risk must be managed and assessed 
against changing hazard profiles; ii) climate data is indispensable in setting the context 
of a project/ policy and planning, and; iii) uncertainty about climate data means that 
adaptation will take place in highly uncertain scenarios.  

Indicators and targets need to be set within a framework that considers changes over 
time. The ability to deal with uncertainty and the dynamics of the changing environment 
becomes a key component of the M&E process (Villanueva 2011; Brooks et al 2011; 
Ollsen et al 2009; UNEP/EPA 2006) 

Focus beyond 
outputs to 
outcomes  

Account for factors that affect long-term changes, even if they cannot be definitively 
measured in a given implementation period. Results-based management (RBM) is one 
approach that can be adopted to assess implementation efforts and the results of those 
efforts (Refer to Annex C2 for details on log frames and results-based management).  

Adopt a 
participatory 
approach  

Stakeholder participation beyond data gathering strengthens people’s capacity to take 
action and promote change. Participatory monitoring and evaluation enables people to 
reflect on past experience, examine present realities, revisit objectives, and define future 
strategies, by recognising different needs of stakeholders and negotiating their claims 
and interests.  

A participatory M&E process can support flexibility and adaptability to local context and 
address the needs and concerns of all stakeholders (Villanueva 2011).  

 

The principles are similar to those for monitoring and evaluation of broader adaptation projects and 
programmes, yet the systems perspective and long-term evaluation is a particular focus embedded in 
EBA. 

  

GOOD PRACTICE IN ADAPTATION PROJECT DESIGN 
The approach to the guidance provided here has been framed to enable consideration of EBA against a suite of 
alternatives, and comes with an acknowledgement that EBA may not represent the appropriate adaptation 
solution for all contexts.   

As such, useful guidance for EBA decision-making should consider an evidence base for decision 
making as a key concept when considering the potential for future implementation of EBA as a means to 
address the inevitable impacts of a changing climate. That is, qualification of the effectiveness of EBA as 
a discrete approach and provision of evidence that EBA is the most appropriate approach to apply in a 
given context is considered at the heart of the framework.  

The guidance is built around an embedded M&E framework that is both adaptive and flexible to inform the 
process of selection, design and implementation of initiatives selected with an EBA lens.  The approach 
advocates pro-active, framing, M&E guidance that acts to shape the key questions to be addressed in the 
project design phase and through the life-cycle of the EBA initiative (Figure 4 & Figure 5).  
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The overriding principles of EBA that are particularly pertinent for the effective evaluation of ecosystem-
based adaptation interventions include: 

• Adopt a systems perspective. 
• Include perceptions at the core of the evaluation framework. 
• Adopt a flexible and adaptive approach to evaluation. 
• Establish clear program goals and objectives. 
• Monitor against moving baselines. 
• Focus beyond outputs to outcomes – results based management at a range of scales. 
• Adopt a participatory approach. 

The principles align to those cited in the climate change adaptation and ecosystem management 
literature. The interrelationships between the principles in the design and implementation of EBA 
interventions are presented in Figure 4. A brief description of each is provided below. 

 

Principle Description 

Founded on perceptions  
 

 Vulnerability is a subjective concept – vulnerability of whom to what 
(and when) must be clearly established and articulated. Thus 
perceptions of vulnerable populations regarding risk and capacity 
should be at the core of any program focused on addressing 
vulnerability to climate change. Linking to the principle of a 
Participatory Approach, EBA programs should be designed with an 
inherent understanding of local perceptions on capability and risk 
related to a changing climate (Villanueva 2011).  

 Ensures interventions are acceptable and legitimate. 
 

Adopt a systems perspective 
 

 Incorporate underlying causes of vulnerability. 

 Variables in the M&E framework should capture both climate and 
non-climate drivers.  

 
Adopt a flexible and adaptive 
approach to evaluation  
 

 Support iterative and learning based evaluation. 

 Allow for change as understanding improves. 

 Willingness to change should be promoted. 

 Include formative and summative evaluation. Formative evaluation 
occurs during project implementation and is critical in ensuring a 
flexible and adaptive approach to project implementation. 
Summative evaluation predominately occurs at the end of the 
project and enables reflection on the achievements of the 
intervention in its totality. The outputs of summative evaluation can 
inform the development of subsequent interventions (UKCIP 2011). 

 
Establish clear program goals 
and objectives 
 

 Unclear terminology is a key barrier to evaluation. It is vital to 
specify what effective adaptation looks like in context X, i.e. what 
would a ‘resilient’ community, ‘enhanced livelihoods’, or ‘conserved 
biodiversity’ look like in context X? 

 Without clear objectives it is difficult to monitor progress as 
indicators may be differentially interpreted 

 
Monitor against moving 
baselines 

 EBA initiatives aim to achieve long-term outcomes and therefore 
must assess change against moving baselines.  

 
Adopt a participatory approach  
 

 Engage a broad range stakeholders from the outset to deliver an 
equitable, transparent and endorsed adaptive approach. 
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Figure 4: Principles for effective evaluation 

It is clear that simply undertaking monitoring and evaluation activities within an EBA context in a reactive 
fashion at the conclusion of the project cycle will not facilitate the reflexive, tiered, and adaptive approach 
advocated by researchers and practitioners alike. Rather, a cohesive, well informed, objective driven 
M&E framework should inform the project design phase, be embedded within the project cycle and 
include the identification of monitoring and evaluation in the later stages of project implementation (Figure 
5). 

 

Figure 5: A framework for monitoring and evaluation guiding each stage of the project cycle to support 
design, selection and implementation of effective ecosystems based adaptation  

Overall, the approach to formulating the guidance was based on a consideration of the barriers identified 
with implementation of ‘effective’ adaptation initiatives and their associated evaluation. Key components 
of the guidance were then constructed in a manner that seeks to address these barriers as far as 
possible (Table 3).
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Table 3:  Key Characteristics of the Guidance Addressing Identified Barriers Advocating ‘Good Practice’ for EBA and its Evaluation 

# Characteristic Description Approach to Guidance Formulation 

1 Systems view of 
EBA 

Guidance formulated under the 
assumption that good adaptation 
considers all available options in a holistic 
manner from a systems perspective.   
Also, explicit acknowledgement that EBA 
is context-specific 

In keeping with these assumptions, a multi-scalar approach to design, select and implement EBA 
interventions is presented. A systems perspective ensures a focus on both climate and non-
climate drivers of vulnerability in issue identification and in the establishment of variables to 
monitor and evaluate. 
Prior to detailed project design, a focused context setting exercise is undertaken by guidance 
users to ensure they are making decisions with an awareness of their natural, governance, socio-
economic and cultural systems. 

2 Targeted at the 
Project Design 
level 

Key users would include those responsible 
for project design, monitoring and 
evaluation in adaptation and DRR 

Guidance will be utilised within conscious design activity – be that for a specific EBA 
project/programme, or for other activities within which EBA may be considered as part of an 
integrated adaptive response.  

3 Tiered provision 
of guidance 

Targeted advice based on differential 
capacity 

Users of the guidance will be supplied with a series of target questions that allow them to reflect 
on their capacity to make decisions at discrete points within the process.  

4 Advocates a 
participatory 
approach 

An inclusive and participatory approach 
should be at the heart of any EBA 
intervention 

Endorses a participatory approach to establish current levels of vulnerability drawing on local risk 
perception and perceptions of adaptive capacity; based on an understanding that perceptions 
should be at the core of the framework.  
Promote stakeholder engagement at the outset of programme design - both in defining 
objectives, clarifying terms, and setting capacity and risk baselines. Facilitates an equitable 
approach. 

5 Building system 
resilience 

Focus on maintaining and/or enhancing 
ecosystem services  due to their integral 
role in contributing to system resilience 
and human wellbeing 

Users of the guidance are guided through a process of identifying and appreciating the key 
service delivery roles played by their ecosystems to inform ‘problem definition’ and ultimately 
selection of the most appropriate treatment options to ensure systems resilience. 

5 Clearly defined 
goals and 
objectives 

Goals and objectives are clearly defined  Set clear objectives by defining terms as they apply in the local context in a participatory manner.  

6 Built around an 
embedded 
framework for 
M&E 

Formative evaluation supports an adaptive 
management approach, while summative 
evaluation enables reporting against 
objectives and collection of lessons learnt 

 

Integrates activities that contribute to M&E framework design in each stage of programme 
design, following standard Programme Design and Evaluation principles.  
 

7 Adaptive 
Management 

Reflexive framework designed to: 
Monitor progress.  
Data interpretation. 
Reflect and adapt. 
Develop evidence of EBA 

effectiveness. 

Promotes a focus of evaluation that moves beyond measuring performance against objectives (to 
demonstrate accountability). 
Promotes long-term adaptive management by considering sustainability of evaluation post 
completion of the initiative.  
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Component ‘A’:  Setting the Adaptive Context  
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OVERVIEW 
 

Selection, design and implementation of an EBA intervention are highly dependent on context.  In 
particular, the scales at which a project is being implemented (time/money/resources) and the ecosystem 
within which it is being implemented are important.   

To inform robust decision-making with respect to EBA project design it is important to have a clear 
understanding of the ‘context’ in which the project is being undertaken. The key elements that constitute 
this project context are explored within Component ‘A’ of this guidance through a series of Focus 
Questions that consider: 

 The vulnerability of the area under consideration (may be national, regional, local); 

 Potential demonstration sites for proposed EBA initiatives; 

 The availability of information on natural, socio-economic and governance systems; 

 The extent to which the climate change impacts and issues that the area may face in the future 
are understood (understanding the problem); and 

 The definition of clear, context-specific goals for adaptation.  

The context for your intervention is also set based on a consideration of normal project design criteria, 
such as available resources (financial, human and technological) and project timeframe. Whilst not 
outlined as Focus Questions, project resourcing will inform design as you progress through each 
component of the guidance.  

 

COMPONENT ‘A’ FOCUS QUESTIONS 

1. Do you have predetermined demonstration sites? 

2. Do you have information on the systems characteristics and ecosystems services for your proposed 
intervention site? 

3. Do you have a clearly defined problem statement? 

4. Do you have clearly defined adaptation goals?   

 

 

 
Question A1: Do you have predetermined demonstration sites? 

Adaptation interventions are implemented in areas identified as particularly vulnerable to the impacts of 
climate change. These sites, commonly termed ‘demonstration sites’, provide a good practice location for 
implementing ecosystem-based adaptation interventions. Demonstration sites can be selected on the 
basis of defined criteria either as prescribed by a project donor or through consensus with stakeholders.   

IF YES, go to QUESTION A2 

If you have selected sites there is an assumption that you have the necessary understanding of your 
vulnerabilities.   

IF NO:  Do you understand your Vulnerability? (BOX 3) 

If you understand your vulnerability …..:  Agree on criteria to select demonstration sites (consult with stakeholders 
and consider donor protocol ) See BOX 4 for details 

If you do not understand your vulnerability …..  Collate information to allow you to determine your vulnerable 
sectors & locations.  You need to establish what your priority climate change impacts are likely to be and where to 
allow you to subsequently evaluate potential demonstration sites based on agreed criteria.  

See ANNEX A1 & A2 for details:  

ANNEX A1 provides a summary of key tools, toolkits and additional resources to help users define their ‘problem’ 
through a risk screening approach 

ANNEX A2 provides examples of the application of climate risk screening tools after Traerup and Olhoff, (2011) 
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BOX 3:  ASPECTS TO CONSIDER WHEN IDENTIFYING POTENTIALLY VULNERABLE 

AREAS 

1. How exposed is the area to the influence of climate change? 

2. How sensitive is the area to the influence of climate change? 

3. What is the capacity of the system to manage the impacts of concern? 

 

Exposure is defined as ‘degree of climate stress upon a particular unit analysis; it may be represented as either 
long-term changes in climate conditions, or by changes in climate variability, including the magnitude and 
frequency of extreme events’ (IPCC, 2001) 
 
Sensitivity is the degree to which a system will be affected by, or responsive to climate stimuli (Smith et al., 2001). 
Sensitivity is basically the biophysical effect of climate change; but sensitivity can be altered by socio-economic 
changes. For example, new crop varieties could be either more or less sensitive to climate change. 
 
Adaptive capacity refers to the potential or capability of a system to adjust to climate change, including climate 
variability and extremes, so as to moderate potential damages, to take advantage of opportunities, or to cope 
with consequences (Smit and Pilifosova, 2001). As the name suggests, adaptive capacity is the capability of a 
system to adapt to impacts of climate change. 

 

Conceptual diagram showing the interrelation between climate change exposure, sensitivity, adaptive capacity, 
vulnerability and adaptation 
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BOX 4:  SITE SELECTION SCREENING QUESTIONS 

Does the site have the following attributes? 

1. Highly vulnerable to climate change 

2. Strong community leadership and social networks 

3. Willingness of communities/demand by communities to try new adaptation approaches 

4. Existing capacity development or investments which a potential adaptation initiative could be 
linked to 

5. Return on investment likely to be greatest 

6. Accessibility in light of the need for ongoing monitoring and evaluation  

 

 
 
Question A2: Do you have information on the environmental, socio-economic and 
governance systems in your area of interest as well as an understanding of the 
services provided by existing ecosystems? 

‘Systems’ refer to the environmental, socio-economic, governance and institutional systems in your 
specific project context. Information on the characteristics of your system may include elements such as 
livelihood types, items of significant biodiversity, management structures in place (plans, regulations, 
policies) and cultural elements. A ‘system wide’ understanding should be sought, with an appreciation of 
the relationship between system components. If adopting EBA, there should be a particular focus on the 
role ecosystems and their associated services play in your context.  

IF YES:   

Collate and reflect on this information to allow you to identify and prioritise services provided by your ecosystem 
and inform definition of your over-riding Problem 

Refer to ANNEX A3, A4, A5 for details: 

ANNEX A3 provides an ecosystems services ‘checklist 

ANNEX A4 provides a list of tools and resources for establishing the value of ecosystem services 

ANNEX A5 provides selected resources on identifying impacts to ecosystems 

Then proceed to QUESTION A3 

IF NO:   

Prior to using the resource material in the aforementioned annexes you should consider the following questions: 

Will a site appreciation assessment be carried out as a forerunner to your project?  

A site appreciation assessment is undertaken to collect information on the characteristics of your system.  

Yes - a site appreciation assessment will be carried out:   

Agree on key elements of interest/relevance for your demonstration site and select appropriate tool/toolkit to 
facilitate context specific site appreciation.  

Refer to BOX 5 for details.  

No - if a site appreciation assessment will not be carried out:  

Source additional funding to carry out site appreciation OR, as a minimum requirement, consult with relevant 
stakeholders, potentially through a workshopping process, to agree on the key elements that are important to 
consider for your demonstration site.  Importantly, an awareness of the ecosystems within your project area and 
an appreciation of the services that they provide are required.   
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BOX 5:  SITE SPECIFIC ATTRIBUTES YOU MAY WANT TO CONSIDER 

NATURAL SYSTEMS:  

e.g. ecosystem identification/valuation/impact assessment; habitat identification, status and condition. 

SOCIOECONOMIC & CULTURAL SYSTEMS:   

e.g. Stakeholder identification; capacity assessment; livelihood analysis. 

GOVERNANCE SYSTEMS:   

e.g. Institutions engaged in the management of natural systems; current controls; institutional analysis.   

 

 
 
Question A3: Do you have a clearly defined problem statement? 

A problem statement describes the primary issue or concern that will be addressed through your initiative. 
Importantly, your problem statement must be couched within an understanding of the role of ecosystems 
services as elucidated through the guidance under Question A2 above, if EBA is being considered to 
treat identified climate change impacts.   

IF YES:   

Answering ‘YES’ to Question A3 indicates that you understand your current issues, your likely future climate 
change risks and the potential impact that these may have on the delivery of ecosystem services  

Go to QUESTION A4 

IF NO:   

Do you understand your existing issues, projections for changes in climate and likely impacts on the delivery of 
services within your ecosystem? 

Yes:   

Use this information to formulate a ‘theory of change’ to inform elucidation of a clearly defined, context-specific, 
problem statement  

Refer to BOX 6 for details 

No:   

Carry out a screening assessment to identify and prioritise existing issues in the context of the ‘systems’ 
characteristics gathered through Question 3.  Establish the likely direction of change in key climate variables for 
your area of interest and assess how these changes will impact the delivery of ecosystems services (ANNEX A5).  
Use this information to formulate the ‘theory of change’ referred to in BOX 6. 

 

BOX 6:  FORMULATING A THEORY OF CHANGE 

Consider the following focus questions: 

1. What are your existing issues? 

2. What are the relevant projections for changes in climate and socioeconomic situation? 

3. How will the projected changes impact your area of interest? 

4. What will this mean for the delivery of ecosystem services in your context?  
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Question A4: Do you have clearly defined adaptation goals? 

Adaptation goals refer to the intended outcomes of the adaptation intervention, both during the lifetime of 
the initiative and in the future (i.e. longer term adaptation goal). Importantly, these adaptation goals 
should be cognizant of ecosystem service delivery for your area of interest.  

IF YES:   

You understand the primary problems at your intervention site from a systems perspective and have formulated 
context-specific adaptation goals and objectives to inform selection of adaptation options through Component ‘B’ 

Go to COMPONENT ‘B’   

 

IF NO:   

Consider the following questions:  

 What is your problem statement? 

 What would your preferred future look like? 

 How would you get there? 

 How would you know if you had achieved your desired results? 

For guidance on answering these questions refer to BOX 7.  

 

BOX 7:  GUIDANCE ON DEFINING PREFERRED FUTURES AND CONTEXT-SPECIFIC 

ADAPTATION GOALS 

1. What would your preferred future look like? 

Describe the characteristics of your ideal future system, including social, cultural, environmental and 
ecosystem specific characteristics 

2. How can you get there? 

Consider all of the activities that would need to take place to ensure that the system transitioned to this 
new future.  Some of the activities will be outside the control of your intervention.  However, make sure 
all activities are recorded.  You can then be clear later in the project design how your activities contribute 
to this future and what is beyond the scope of your project.  

3. How would you know if your system had transitioned to the new desired state, what would it look like? 

Work with stakeholders to describe ‘what success looks like’. Refer back to your preferred future and 
describe what this looks like in your context.  For example, if you noted that your future system would 
have resilient livelihoods, explain what a resilient livelihood looks like in your context – e.g. households 
have tin roofs.   

4. What are the thresholds for unacceptable change? 

Discuss the expected system changes based on socio-economic and climate projections and the 
associated impacts.  Through a collaborative process, work with stakeholders to define the unacceptable 
changes in your system.   

 

SUMMARY 
The activities outlined through Component ‘A’ were designed to guide the user through an exploration of 
their adaptation context.  Users were asked to consider their ecosystems and the services that they 
provide to inform development of a problem statement.  By defining the problem that an adaptation 
intervention may wish to address through an ecosystem ‘lens’ it is anticipated that the user will be in a 
position to assess EBA options on a ‘level playing field’ with traditional adaptation technologies 
(addressed through Component ‘B’).
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Component ‘B’:  Selecting Appropriate Options 

for Adaptation  
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OVERVIEW 
The guidance provided through Component ‘B’ informs selection of appropriate interventions to suit your 
discrete adaptation context. A summary of resources that may assist the user in completing an 
adaptation options analysis is provided in Annex B1.  An indicative range of available adaptation options 
are outlined and aligned to discrete ecosystem service categories in Annex B2 with information on the 
advantages and disadvantages of different approaches provided where possible.  Annex B3 provides the 
user with examples of criteria and scales to use in the evaluation of discrete adaptation alternatives to 
allow selection of prioritised, appropriate options that align to identified adaptation goals and objectives.   

The overall focus of Component ‘B’ is on putting adaptation options in place.  While users may enter the 
guidance here (i.e. do not need to complete the activities within Component ‘A’) you must have access to 
equivalent outputs from Component ‘A’ (See Table 1 and Summary on p21 for details).  Essentially, the 
prerequisite for Component ‘B’ is an awareness of your problems and an outline of goals for adaptation 
within your context. Importantly, this must be cognisant of the service delivery role of ecosystems in your 
area of interest if an EBA lens is to be applied through the adaptation options analysis.   

The adaptation options analysis outlined here is built upon a number of Focus Questions that consider: 

 The identification of context-appropriate interventions; 

 Evaluation of the applicability of specific interventions to address adaptation goals; and 

 Prioritisation of options for further consideration by key stakeholders. 

The Focus Questions to be considered by the user in Component ‘B’ are designed to enable 
comparisons between the conventional adaptation options (i.e. typically delivering a smaller range of 
services that are easier to quantify) with EBA options (i.e. deliver a greater range of options that are more 
difficult to quantify). 

In considering the guidance in Component ‘B’ the user should keep in mind that a ‘pure’ EBA option may 
not be deemed the most appropriate or the only adaptation option for a given context.  However, because 
the decision making process has been conducted from a ecosystem services perspective from the outset 
(through situation analysis, problem definition and adaptation goal setting) it is anticipated that ecosystem 
resilience remain at the heart of the adaptation initiative as the user moves from Component ‘B’ to ‘C’ to 
inform programme design.   

 

COMPONENT ‘B’ FOCUS QUESTIONS 

1. Do you have a preferred ‘shortlist’ of adaptation measures for your context? 

2. Have you considered how adaptation measures translate to discrete options in your context? 

3. Do you have pre-defined evaluation criteria to apply to your adaptation options?  

 

 

 
Question B1: Do you have a preferred shortlist of adaptation measures for your 
context? 

A shortlist of adaptation measures refers to a select list of adaptation technologies that may be applied in 
your intervention to treat the identified problem and achieve your stated goals. The adaptation 
technologies may include EBA technologies and ‘traditional’ adaptation technologies. For example, refer 
to ANNEX B2. 

IF YES:  

Review these measures and align to your stated adaptation goals within your context to ensure the measures will 
contribute to achieving the stated adaptation goals 

Go to QUESTION B2 

 

 

 



 

26 | Ecosystem Based Adaptation: Moving from Principles to Practice 

IF NO:  

Identify the range of potentially appropriate measures to treat your stated problem and achieve your context 
specific adaptation goals: 

 Review measures aligned to ecosystem services (ANNEX B2)  

 Consider priority ecosystem services in your system to inform selection of the range of potentially 
applicable treatment alternatives (Refer to ANNEX A3) 

 Select measures that are deemed potentially appropriate to treat the identified problems and meet 
specified objectives (ANNEX B3) 

 

 

 
Question B2: Have you considered how measures will be implemented on the 
ground? 
Question B2 asks if you know how the adaptation measures translate into implementable actions in your 
context (see below for example).    

IF YES:   

Explicit options are aligned to impacts/adaptation goals and objectives  

Proceed to QUESTION B3 

IF NO:   

Consider a checklist to allow you assess if you have internal capacity to specify your adaptation options or if you 
require external advice from a relevant expert 

Example:  Mangrove Planting  

Q:  Do you know the most appropriate species for your area of consideration? 

Q:  Are you aware of the optimal energy setting, density of planting, ongoing care requirements? 

Q:  Do you have local knowledge and/or stakeholder capacity to inform these questions? 

 

If you can answer YES to these questions then it is likely that you have the capacity to make an informed decision 
with respect to discrete options to be employed in your context.  If you answer NO to any of the above questions, 
it is likely that you require the input of an external expert to assist in translating generic measures to operational 
actions in your area of consideration.  

 

 
Question B3: Do you have predefined evaluation criteria to apply to your 
adaptation options?   

IF YES:   

Use the pre-defined criteria to determine what options are most suitable in your context and prioritise those that 
you will potentially implement in your adaptation initiative (See ANNEX B3 for an example)  

Then proceed to Component C 

IF NO:   

Consider the range of criteria to undertake adaptation options analysis (ANNEX B3) 

Revisit your adaptation goals to inform selection of most appropriate assessment criteria 

Engage in an inclusive, collaborative, and stakeholder-driven process to select assessment criteria and undertake 
evaluation 

Conduct evaluation in the context of the problems observed in your specific context, particularly those concerning 
land use and livelihoods to inform selection of the most appropriate options for the intervention site  
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SUMMARY 
On completion of the activities outlined through Component ‘B’ it is anticipated that the user will have 
selected prioritised, appropriate adaptation options for their project context.  The user is guided through 
this decision-making process with a particular consideration of adaptation options aligned to ecosystem 
service delivery areas.  By considering the benefits and limitations associated with each approach, in the 
context of their discrete ‘problem statement’ (as outlined in Component ‘A’) the user should have an 
appropriate set of options to implement to achieve their adaption goals.  It is recognised that these 
options may be explicitly EBA (e.g. planting mangroves) but may also encompass ‘hard’ technologies 
(e.g. building a sea wall to ‘hold the line’ and facilitate ‘soft’ options within a shoreline buffer).



 

28 | Ecosystem Based Adaptation: Moving from Principles to Practice 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PAGE LEFT INTENTIONALLY BLANK 



 

29 | Ecosystem Based Adaptation: Moving from Principles to Practice 

Component ‘C’: Design for Change 
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OVERVIEW 
Design for change involves specifying how the selected adaptation options will be implemented, why they 
will achieve the adaptation objectives, and developing a monitoring and evaluation plan to evaluate 
performance during implementation. EBA initiatives aim to contribute to short-term development priorities 
and longer-term adaptation objectives by enhancing or maintaining ecosystem services. The objective of 
Design for Change is to clearly demonstrate: 

 How the selected adaptation options will contribute to achievement of objectives; and 

 The activities that will be undertaken during implementation to reflect on performance and make 
adaptive change, as required.  

Design for Change is an activity undertaken in all adaptation initiatives – and is not unique to ecosystem- 
based adaptation. Many users may have experience in designing adaptation initiatives and monitoring 
and evaluation frameworks for performance assessment. This guide does not provide a step-wise 
approach to initiative design and/or development of monitoring and evaluation frameworks – such 
support is readily available elsewhere (refer to ANNEX C1 and C2 for guidance on initiative design, C1, 
and, more specifically, log frame development, C2). The purpose here is to draw attention to the aspects 
that need to be considered to deliver outputs that make the case for EBA, within the standard project 
cycle approach to initiative design and implementation.  

Importantly, the guidance is not only applicable for EBA options. The adaptation measures selected in 
Component B were identified and evaluated applying ecosystem-based lens. Consequently, all options, 
regardless of whether a traditional adaptation option or an EBA option, are contributing to adaptation 
goals that are cognisant ecosystem services. Therefore, they each contribute to the EBA initiative and 
therefore are addressed within Component ‘C’.  

Component ‘C’ is structured as a list of questions that should be answered to deliver an EBA initiative 
that that is Designed for Change. In some cases, the questions link to material that may help answer the 
questions. In other cases, the questions are ‘thought-starters’ for the considerations relevant to EBA 
initiative design.  

 

IS THERE A DONOR PROFORMA (MANUAL) FOR INITIATIVE DESIGN?  

Many adaptation projects and programmes receive financial support from government, multi-lateral and/or bi-
lateral agencies. These agencies provide guidance on project design, monitoring and evaluation. The guidance 
presented here supplements and complements these resources by providing EBA-specific guidance, as 
appropriate. It is not a stand-alone guide to project design, implementation, or monitoring and evaluation. 
Consequently, you should refer to your project sponsor’s proforma for full details on initiative design. 

 

If your initiative is not funded by a donor agency that provides guidance on project formulation, design and/or 
approaches to monitor and evaluate; you can apply donor guidelines as a reference for good practice approaches. 
Links to a select number of donor guidelines are presented in ANNEX C1. The adaptation landscape is rapidly 
evolving, and approaches and guidelines for good practice initiative design, implementation and evaluation are 
also rapidly changing. The examples provided in ANNEX C1 provide a snapshot of currently available guidance. It is 
important to keep abreast of updates, as they are made available.    

 

DESIGNING FOR CHANGE IN AN EBA INITATIVE 
EBA strives to increase the resilience of social and ecological systems by enhancing and/or maintaining 
the delivery of ecosystem services. Consequently, EBA initiatives should meet both short-term 
development objectives and longer-term adaptation objectives.  

Determining the contribution of different activities in an initiative to longer-term resilience and to shorter-
term development objectives is an important target for EBA initiatives. These dual objectives should 
inform initiative design, review and evaluation. 
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HOW CAN PERFORMANCE IN MEETING THE DUAL OBJECTIVES 

OF EBA INITIATIVES BE DEMONSTRATED?  
 

Objective 1: Accountability and Transparency  

The objective is to evaluate project performance to ensure accountability and transparency that can be 
reported to project partners and other stakeholders, whilst also collecting an evidence base for EBA 
effectiveness – to promote sustained investment in EBA activities and ensure achievement of long-term 
objectives. 

Questions Resources 

Have you demonstrated the links between project activities, outputs, and 
outcomes – with a focus on anticipated outcomes for ecosystem services? 

See Linking Activities to 

Outcomes 

Are assumptions clearly specified? BOX 8 

Have barriers to implementation and other potential risks been identified and 
mitigated? 

BOX 9 

Have you considered what maladaptive outcomes may result from programme 
implementation? 

 Have you defined indicators to evaluate both positive and negative 
outcomes? 

 Do the indicators you selected cover both vulnerability and broader 
contextual changes? 

See Ecosystem Based 
Indicators 

Has data collection for monitoring and evaluation been linked to project 
implementation? 

 What are the baselines? (BOX 5) 

 What indicators will be used to measure performance? 

 Have approaches to evaluating costs and benefits been considered? 

Refer to BOX 10 & See 
Ecosystem Based Indicators 

Has the role of stakeholders in data collection, review and performance 
assessment been outlined? 

Refer to BOX 11 

Have you scheduled regular performance assessments meetings? Refer to BOX 12 

Does your initiative meet the accountability and transparency checklist?  Refer to BOX 13 
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Linking Activities to Outcomes 

This is a critical stage of initiative design. Often referred to 
as ‘programme logic’ development, it involves defining (i) 
the activities that will be undertaken, (ii) the outputs that 
will come from those activities; (ii) how the outputs will 
contribute to the intended outcomes; and (iv) the long-term 
impact of the intervention. 

There are a number guides for developing programme 
logic or results-based management (refer to Annex C2).  

Some considerations for an EBA initiative include: 

 Link ecosystem-based adaptation options to outcomes with a focus on contribution to the 
delivery of ecosystem services. How will the selected measure maintain or improve the delivery 
of ecosystem services in the immediate, short and long-term? Consider your context; the 
rationale for selecting an EBA option and the expected outcomes that will be delivered in your 
context should be specified.  

 Specify the assumptions that have been made in relation to the link between option 
implementation and the delivery of ecosystem services. Assumptions may include process-
response relationships or patterns of human behaviour and use.  

 Consider opportunities for adaptive implementation. Are some options more applicable to 
achieving short-term objectives? Can one option replace another if the initial option, which may 
now appear to be lower cost and higher return, is ineffective? Developing a staged plan for 
implementation of EBA options and recording the assumptions that inform plan design is critical 
to support adaptive implementation in later stages of the initiative (refer to Component D).  

 Consider thresholds for action. Should all identified options be implemented immediately, or 
can some be implemented when future changes in the social or natural environment have been 
observed. Defining thresholds for change will inform implementation.  

WHAT IS THE EXPECTED CONTRIBUTION OF EBA MEASURES TO INITIATIVE 

OUTCOMES 

In ecosystem-based adaptation initiatives a number of adaptive actions are undertaken, from active management 
measures (for example in the coastal zone, sediment deposition and planting mangroves) to capacity building 
actions such as training and community awareness campaigns. The ecosystem-based adaptation measures are 
implemented to achieve specified outcomes (i.e. increase buffering/or regulatory function of the ecosystem). 
When designing the initiative, it is important to clarify the expected contribution of different initiative actions to 
achievement of outcomes (see figure below for example). This way, relative contributions can be assessed during 
implementation, to provide an evidence base for EBA effectiveness and to guide adaptive action.  

 

 

 

NEED AN EXPERT? 

Some initiative designers may like to seek the 
support of a monitoring and evaluation 
expert. While the activity can be completed 
without such expertise, engaging an M&E 
expert at the outset of initiative design will 
ensure a robust framework for performance 
evaluation during intervention 
implementation.   
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Ecosystem-Based Indicators 

Indicators facilitate performance assessment. There are a number of guidance manuals that support the 
selection of indicators to facilitate assessment of EBA (refer to Annex C3). When selecting indicators, the 
following question should be considered: 

• How will data availability change during the 
period of implementing the intervention and 
beyond? 

• What existing metrics are available and what 
data, collected for other purposes, could be 
applied in your assessment? 

• Can local ecological knowledge inform the 
selection of indicators? 

Where possible, use ‘open’ questions and 
participatory techniques that allow participants to 
explain what they think worked well (or not) and why. 
Further, it is important to ensure that indicators are aligned to aspect of the intervention, from activities to 
outputs and outcomes (Spearman and McGray 2011). This will ensure that performance can be 
assessed across the results-based chain.  

 

A FRAMEWORK FOR INDICATOR SELECTION 

Ecosystem-based adaptation interventions aim to enhance the delivery of ecosystem services. Sparks et al (2012) 
proposed a four-point framework to assess change in biodiversity, which could guide the selection of indicators to 
evaluate the effectiveness of EBA interventions. Indicators reflecting four focal areas may be incorporated: 

 Responses: Indicators measuring the implementation of policies or actions to prevent or reduce 
biodiversity loss 

 Pressures: Indicators monitoring the extent and intensity of the causes of biodiversity loss that responses 
aim to address 

 State: indicators analysing the condition and status of aspects of biodiversity 

 Benefits: indicators quantifying the benefits that humans derive from biodiversity 

Monitoring indicators across each element will provide a greater understanding of performance and facilitate 
adaptive management, with actions focussed on the identified areas of concern 

 

 

A NOTE ON INDICATOR SELECTION 

There are no ‘best’ indicators that enable evaluation of the effectiveness of ecosystem-based adaptation 
interventions. The best indicators are those that most accurately monitor change in your context. Therefore, a 
good approach to indicator selection is via discussion with a broad range of stakeholders, including ecosystem 
management experts and local community members. With this in mind, the examples presented in ANNEX C3 are 
just that, examples. And are not appropriate in all contexts. Consider what is relevant for your system and be open 
to changing indicators if the ones originally selected do not enable assessment of change as anticipated.   

 

 

WHAT ARE INDICATORS? 

Indicators are quantitative or qualitative 
statements or measured parameters that can be 
used to describe existing situations and measure 
changes or trends over time. Indicators simplify 
complex phenomena so that communication of 
information is enabled or enhanced. They are 
powerful tools in the feedback loop to an action 
plan as an early warning signal about an emerging 
issue. 
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COST BENEFIT OF ECOSYSTEM-BASED ADAPTATION  

Ecosystem-based adaptation delivers co-benefits. However, the evidence base that demonstrates contribution to 
co-benefits is weak. By considering the need for such data at the outset of an intervention, the evaluation 
framework can be structured to collect relevant information.  Collecting data on the cost benefit of EBA 
approaches in your initiative will provide the evidence base for sustained investment. Therefore, it is important to 
consider how the cost-benefits of ecosystem-based adaption technologies will be evaluated during the life of the 
intervention and beyond.  This could be through the use of qualitative or quantitative indices.  

For further guidance see Annex A2, which lists a number of tools and resources for valuing ecosystem services.  

 

 

BOX 8: ASSUMPTIONS 

Specify the assumptions that have been made in relation to the link between option implementation and the 
delivery of ecosystem services. Assumptions may include process-response relationships or patterns of human 
behaviour and use.  The resources presented in ANNEX C2 provide further guidance on defining assumptions.  

 

 

BOX 9: BARRIERS TO IMPLEMENTATION 

Drawing on an understanding of your context, barriers to implementing the intervention should be explored. 
Barriers can be broken into two categories: 

 Systemic: (i) institutional, (ii) policy (iii) behavioural; and (ii) financial; and 

 Discrete (i) technological and (ii) information.  

GEF/UNDP (2011) suggest that such barriers may be removed via:  

Support to key sectoral governance entities to develop and strengthen policies, institutions and knowledge for 
integrated ecosystem-based approaches to climate change adaptation based on: 

 Development, dissemination and application of improved climate change risk information relevant to a 
broad range of end users 

 Strengthened institutions across sectors and at different levels in conjunction with harmonised 
institutional mandates to coordinate and jointly formulate and implement climate change policy 

 Establishment of policy development and review mechanisms to iteratively integrate ecosystem-based 
approaches to manage climate change risk into relevant policies, strategies and plans 

 Mainstreaming ecosystem-based adaptation according to broader development frameworks and sectoral 
strategies 

 Increased knowledge and understanding of climate variability and change- induced threat at the country 
level and in vulnerable areas 

 Strengthened awareness and ownership of adaptation and climate risk reduction processes at the local 
level 

 Enhancement of enabling environment and successful demonstration and deployment of relevant 
adaptation technologies to facilitate technology transfer 

Use of the full range of public and private financing mechanisms by ministries of finance and national and 
subnational planning bodies to support ecosystem-based approaches to adaptation that includes: 

 Pro-poor public sector budgeting adjusted to incorporate climate change risk and adaptation 

 Design and application of climate change risk finance mechanisms 

Implementation of incentive structures by ministries of finance and national and subnational planning bodies 
designed to effect behavioral adjustments by the public and private sectors. Examples include: 

 Regulatory and fiscal incentive structures adjusted/expanded in relevant institutions, including key 
sectoral ministries and subnational governing bodies, to stimulate climate change risk reduction by the 
private sector and households 
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 Social safety nets enhanced to support vulnerable groups, especially women, impacted by climate change 

 

 

BOX 10: BASELINES 

Adaptation interventions aim to deliver change in social and natural systems. To determine if changes have 
occurred it is vital to understand the current situation, referred to as baseline, so that deviations from the current 
situation can be tracked. A number of questions should be considered when defining baselines: 

• Will your baselines provide a clear picture of both climate and non-climate vulnerabilities and impacts? 

• How will data availability change during the period of implementing the intervention and beyond? 

• Will your defined baselines help you make better decisions during and after the intervention? 

• How will your baselines change over time, and how can progress be monitored against a moving 
baseline? 

 

Dynamic Monitoring and Moving Baselines 

EBA activities aim to deliver long-term change and therefore it is important to incorporate changes in future 
climate in the development of baselines, intermediate milestones and final targets (Lamhauge 2011). EBA will take 
place in the context of changing climate hazards. From an M&E perspective, baseline information needs to include 
climate variability and hazards. However, hazards are always changing in the light of new climatic conditions – so 
that M&E will take place against a ‘moving target’. Key implications are: i) EBA must be assessed against changing 
hazard profiles; ii) climate data is indispensable in setting the context of a project/ policy and planning, and; iii) 
uncertainty about climate data means that EBA will take place in highly uncertain scenarios (Villanueva 2011).  

Indicators and targets should be set within a framework that considers change overtime. Tracking climate data 
should be a key part EBA M&E. The ability to deal with uncertainty and the dynamics of the changing environment 
is a key component of the M&E process for strategies focused on reducing long-term climate risks (Villanueva 
2011; Brooks et al 2011).   

 

 

BOX 11: PARTICIPATION 

Stakeholders from a range of scales (e.g. community members, managers and government) should be engaged in 
initiative design. All stakeholders should be clear on the intended activities of the initiative and the expected 
outcomes to be achieved. This will ensure greater collaboration, ownership and participation throughout the 
intervention. EBA involves adapting with ecosystems to deliver services that support human well-being – 
therefore, engagement is critical to communicate how the programme will improve well-being and the role of 
stakeholders in ensuring its success. There are a number of specific guides for developing participatory approaches 
to adaptation developed by NGOs and development agencies (See Annex A1 & A2) that provide useful methods 
and tools for participation. 

 

 

BOX 12: REVIEW AND REFLECTION 

Performance assessment is an opportunity for the project team to discuss ‘what is working and what isn’t’. 
Reflection is the key message. It is not a stringent review of performance against indicators and objectives 
(although such reviews remain important). It is a chance for open dialogue between project members and broader 
stakeholders on the progress of the intervention. EBA is implemented within evolving social and ecological 
environments and as such, performance must be considered within a changing system. Broad engagement during 
reflection sessions will contribute to a shared view on progress and the development of strategies to build on what 
is working, or to modify and adapt what isn’t working.  
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Things to consider in planning for performance assessment: 

• Who will be involved in reflection sessions? 

• How often will they be held? 

• How will the discussions be recorded? 

• How will the outputs of the discussions feedback into programme design and formal reporting processes?  

To answer the final question, there is the need to collaborate with funding partners to outline the mechanisms for 
adaptive implementation of the initiative. The following questions should be answered: 

 How flexible is your initiative? What changes can be made? 

 Who must be consulted to implement change and how can you ensure transparency in process? 

 

 

CASE STUDY – PERFORMANCE ASSESSMENT FRAMEWORK FOR EBA IN RWANDA 

The Republic of Rwanda was a beneficiary of two climate change adaptation initiatives, funded by the Government 
of Japan and the Least Developed Countries Fund.  To monitor performance across both initiatives, a 3-week 
mission was undertaken to establish baselines and develop recommended indicators for the projects. 

During the mission information was gathered from literature sources, field visits and interviews with farmers at 
the pilot project sites to deliver: i) a household vulnerability assessment; ii) agroforestry and reforestation 
assessment; and iii) evaluation of project results frameworks. These assessments were used to recommend 
indicators, baselines and targets for the intervention.  

For example, an activity based indicators to assess change in community-adaptation included: 

- Percentage change in climate change awareness index. 

- % area (ha) increase in rehabilitated land disaggregated by each project site and each type of land 
rehabilitation (woodlots, agroforestry, horticulture, and terraces).  

The associated strategy to collect data for each indicator included: 

Percentage change in climate change awareness  

- Mid-point and end of project surveys to assess change in average awareness indices for men and women 
at the project sites. The surveys replicate the baseline survey, thus providing information on change over 
time. Further, respondents of the baseline survey were given priority when selecting respondents for the 
follow-up surveys to reduce other variables that may influence change in awareness over time. 

- For statistical rigour, it was recommend that a minimum of 30 interviews be undertaken. A random 
gender-sensitive selection of households should be adopted. Additionally the survey should cover all 
relevant districts, with at least 1 village surveyed per district. The M&E team should ensure that all 
selected villages are representative of all the different activities. 

- Contact details of baseline respondents were listed in the project documentation to enable the same 
respondents to be contacted in follow-up surveys.  Further, consistent data collection templates would 
be applied. 

 % area (ha) increase in rehabilitated land 

- Conduct regular field visits (annual) to the project sites in order to assess rehabilitation success and track 
the progress of all rehabilitation activities in each project site. The progress and success of land 
rehabilitation activities should be evaluated by: 

- Reviewing maps developed by the project or the executing agency showing the extent of the area that 
has been rehabilitated; 

- Taking fixed-point photos of the rehabilitation area and recording the relevant GPS coordinates of the 
sites; and 

- Conducting field surveys for measuring and monitoring vegetation recovery and regeneration 
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BOX 13: AN ACCOUNTABILITY AND TRANSPARENCY CHECKLIST 

 

Stakeholders have been engaged in design of the EBA initiative. Participatory processes are crucial 
for strong ownership and the development initiatives that are acceptable in the local and cultural 
context. 

 

Project activities have been designed with explicit recognition of available resources (human, 
financial and technological)  

Implementation timeframes have been designed with an awareness of external factors that may 
influence project outcomes  

Lessons from past experiences in the project area have been incorporated into project design and 
feasibility determinations, where available.  

The initiative will involve and promote coordination among multiple stakeholders, including 
government and civil society.  

The initiative is integrated and aligned with existing development plans, programmes and 
frameworks, where feasible.  

This initiative includes actions to strengthen and utilise local institutional and human capacity. 
 

Assumptions regarding the link between EBA measures and delivery of outputs, outcomes and 
impacts have been clearly articulated; and provide a reference point for reflection when reviewing 
project performance 

 

The expected contribution of each EBA measure to immediate and longer term outcomes and 
impacts of the intervention has been specified  

Indicators that consider (i) costs and benefits; (ii) system-wide vulnerabilities; and (iii) mal-
adaptation have been incorporated within the evaluation framework  
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Objective 2: Longer-term adaptive management  

Change in ecosystem services may only deliver weak signals during project lifetimes, with changes in 
ecosystems occurring over long timeframes. Therefore, there are a number of considerations in project 
design to ensure that the longer-term changes can be monitored and evaluated to build the evidence 
base for EBA measures and support long-term adaptive management. 

 

Questions Resources 

Have you considered how the ‘weak’ signals of change in ecosystem 
services can be monitored during implementation? 

BOX 14 

Have you considered how evaluation of the effectiveness of the 
adaptation measures will continue after the initiative? 

BOX 15 

 

BOX 14: MONITORING LONG TERM-CHANGE IN THE SHORT-TERM 

Traditional knowledge is vital in monitoring change in ecosystem services. Local stakeholders are best placed to 
recognise the gradual or ‘weak’ signals of change in ecosystems and their service delivery over short time frames. 
Consequently, qualitative data can be collected via discussions with local stakeholders, which is a critical 
supplement to quantitative data collection activities. Further, qualitative data may provide insight into whether 
quantitative data is adequately capturing change or if alternate monitoring techniques would be more 
appropriate.  This information will inform an adaptive approach to monitoring and evaluation. 

 

 

BOX 15: SUSTAINABLE MONITORING AND EVALUATION 

Sustainable monitoring and evaluation (M&E) can be supported by linking M&E activities such as data collection 
and review to activities occurring outside of the initiative itself.  Some opportunities may include: 

 Engaging local universities to lead data collection activities for monitoring change in ecosystem services. 
The data collected by the institutions can be applied during implementation of the initiative and continue 
to be collected and analysed after completion of the initiative, if ownership for monitoring and evaluation 
is vested in the university.  

 Consider government and non-government programmes that are underway and that may have a data 
collection component. Can the information collected for these purposes provide insight into the 
performance of EBA measures in your initiative? If not, can the initiative play an advocacy role in 
promoting the collection of information that will inform long-term adaptive management? 

 

SUMMARY 
Component ‘C’ commenced with a list of prioritised adaptation measures and the need to develop a 
strategy to implement those measures (a program for implementation). During Component ‘C’, 
approaches to evaluate the performance an EBA initiative to ensure accountability and transparency, 
whilst also collecting evidence of EBA effectiveness were considered. Initiative activities were linked to 
outcomes and indicators relevant to local context were selected. The output is an EBA initiative that (i) 
has clear and context specific goals and objectives; (ii) is based on a foundation of participatory design 
and implementation; and (ii) enables monitoring for accountability and transparency as well as for long-
term adaptive management. 
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Component D: Adaptive Implementation 
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OVERVIEW 
Adaptive Implementation promotes an adaptive and flexible approach to implement your EBA initiative. 
EBA is gaining increased attention; however, there is limited evidence to guide users in the selection of 
the most appropriate options for their context. Consequently, while the evidence base is developed, it is 
vital that a learning-by-doing approach is adopted. This approach advocates for constant reflection on 
your initiative to inform change of course both during project implementation and also to continue to 
collect lessons post implementation that will facilitate longer-term adaptive management.  

There are four steps in Adaptive Implementation (Table 4): 

 Monitor progress 

 Data Interpretation 

 Reflect and Adapt and 

 Develop an evidence base for EBA effectiveness  

Key questions to ask during each step are presented here. The questions will guide an adaptive 
approach to initiative implementation. In addition, other guidelines outlining adaptive management 
approaches are presented in ANNEX D1. 

 

Table 4: Steps in Adaptive Implementation  

Step Description Resource 

MONITOR 
PROGRESS 

Monitoring progress is the task of assessing progress of project/program 
implementation. There are two components to the monitoring process. Data will 
be collected to: 

 Demonstrate accountability and transparency 

 Collect evidence of the effectiveness of intervention actions in achieving 
the objectives.  

Ensuring that the program is on time and budget is a vital component of 
monitoring activities. It demonstrates accountability for the expenditure of funds 
to ensure that they are used in the most effective manner. One way to 
demonstrate this is to track project performance and delivery against the project 
plan.  

In addition, monitoring involves the collection of data that will be used to assess 
the effectiveness of individual actions within the intervention in achieving the 
intended objectives. For example, data collection may include changes in the 
buffering capacity of mangrove systems (via qualitative data collected through 
discussions with local community stakeholders and/or detailed quantitative 
monitoring of change in wave inundation for different wave conditions). The 
outputs of the monitoring are reviewed in the next step.  

BOX 16 

DATA 
INTERPRETATION  

The outputs of the monitoring activities are collected and reviewed.  

In many cases, program design and development is undertaken within certain 
constraints and with certain levels of understanding. This understanding informs 
the assumptions contained within project documentation. The assumptions may 
be in relation to climate projections or environmental and social response to 
projected climatic changes. Due to the uncertainty in climate projections and the 
social-ecological response of natural and human systems, it is important to verify 
the assumptions made at the outset of project design. If the assumptions prove 
incorrect, the activities within the program may need to be updated.  

BOX 17 

REFLECT AND 
ADAPT 

Monitoring progress and data interpretation (which involves reviewing 
assumptions) will provide information on the effectiveness of the adaptation 
intervention. Effectiveness in this context refers to the ability of a program or 
intervention to successfully meet the intended outcomes and objectives. If a 
program is not progressing as intended, and/or the assumptions made are 
incorrect, then there is the need to consider how barriers to program 
implementation can be removed and how program activities and inputs can be 

BOX 18 
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Step Description Resource 

altered to align to updated assumptions.  

Reflect should be undertaken in a collaborative manner – ensuring broad 
stakeholder engagement in the review process. This in turn will ensure 
agreement on the updated assumptions that will guide program modifications. 
Adapt is the process of updating the program or plan of action. The updated plan 
will then be monitored and reviewed, as per the initial stages of the M&E process 
– monitor progress and review assumptions.  

This is a cyclical process that continues throughout project implementation 

(Figure 6) and can be termed Formative Evaluation.  

DEVELOP 
EVIDENCE BASE 

The outputs obtained from monitoring and evaluation activities, particularly at the 
scale of monitoring adaptive action, can provide ‘evidence for persuasion’. 
Evidence for persuasion refers to information (or evidence) that demonstrates the 
effectiveness of a particular adaptation intervention in achieving intended 
outcomes. Evidence can be presented to decision makers to make the case for 
continued or increased investment in adaptation interventions.  

This is particularly important in EBA, where achievement of long-term 
outcomes, such as enhancing the regulatory services of ecosystems, occurs 
over long time periods and is not expected to be achieved in full within 
individual project lifetimes.  

BOX 19 

 

 

BOX 16: MONITORING PROGRESS 

Questions to ask: 

• Is the M&E data being effectively captured?  

• Are there any barriers to monitoring progress? If so, how can they be addressed and does the monitoring 
and evaluation framework need to be updated to capture any changes? 

• Is all data readily stored and easily retrievable? 

 

 

BOX 17: DATA INTERPRETATION  

Questions to ask: 

• Are the M&E data being effectively analysed and interpreted?  

• Have there been any changes in the baseline conditions? Positive or negative change? 

• Has the data collected negated any of the prior assumptions? 

• What are the key messages coming from data collected? 

 

Data interpretations should be summarised to communicate the outputs during the reflection and adaptation 
sessions.  
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Figure 6: The role of monitoring and evaluation in guiding adaptive implementation.  
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BOX 18: REFLECT AND ADAPT 

Consultative review sessions are held to discuss the outputs of the data interpretation activities. The ‘reflect and 
adapt’ sessions may consider the effectiveness of adaptation actions in achieving project outcomes. For example, 
the following question may be considered: 

 Is the data collection demonstrating progress towards objectives? 

 If not, is this an issue of data collection? Or a reflection of the performance on the action within the local 
context? 

 Have activities progressed on time and budget?  

 What barriers have been faced and how can these been addressed? 

 

The reflect and adapt sessions offer opportunities for open dialogue between all stakeholders to consider what is 
working and what isn’t. The outputs of the reflection sessions should inform update of project plans (if required) 
and all outputs should be fed back to management. Questions to ask: 

• Is that analysis being fed back to management? 

• Are management taking evaluation outputs into account?  

• Have plans been updated (if required) and are changes reflected in the monitoring plan?  

• Are the outputs of the reflection sessions being communicated beyond the project?  

It is important that both positive and negative outcomes are communicated. In many cases, people can learn more 
from what didn't work, than what did work. Open communication is a strong priority in EBA initiatives.   

 

 

BOX 19: DEVELOP EVIDENCE FOR PURSUASION 

Questions to ask: 

• What lessons can be drawn from the adaptive approach to project implementation? 

• Is evidence available that indicates the effectiveness of the EBA activities in your context? 

• How will the evidence be communicated and to whom? 

• Are the mechanisms for long-term monitoring of the EBA activities, as established during the project 
planning phase (Component ‘C’), likely to be sustained post project completion?  

 

SUMMARY 
Component ‘D’ commenced with an EBA initiative and a monitoring and evaluation strategy to assess 
performance. During Component ‘D’, the initiative was implemented, guided by adaptive management 
principles and a list of key questions to assess performance. The focus was on ensuring the generation 
of evidence on the effectiveness of EBA and responding to changes as required. The outcome is an 
adaptive approach to initiative implementation, in the short and long term.  
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Conclusion 
 

Effective EBA is where ecosystem-based approaches replace or augment conventional adaptation 
approaches to deliver superior outcomes for people and the community. 

The focus of this guidance has been on implementing adaptation options through an ecosystem services 
lens perspective based on a users specific decision-making context (Component ‘A’). The guidance will 
help decision-makers and managers analyze the potential and applicability of EBA options in a given 
context against other options (Component ‘B’). 

At the heart of the guidance is the importance of a decision-making process that enables comparisons 

between conventional adaptation options (i.e. typically delivering a smaller range of services that are 

easier to quantify) with EBA options (i.e. deliver a greater range of options that are more difficult to 

quantify). Component ‘B’ sets up a framework that enables this to happen.  

A further aspect of the guidance provided is the framing of context-specific EBA indicators to assist in 

building the case for EBA as a useful and appropriate addition to the adaptation toolbox (Component ‘C’). 

Users are guided in project design and evaluation to facilitate long-term adaptive management and 

deliver an evidence base with respect to the effectiveness of EBA.  This is intended to set the foundation 

for continued support for EBA initiatives whilst ensuring transparency and accountability in 

implementation.   

The final Component of the guidance, Component ‘D’ provides users with support to be confident in 

implementing change if and when it is required.  The overall outcome is envisaged as an adaptive 

approach to implementation of adaptation initiatives that have been formulated with the role of 

ecosystems services at their heart.    

Importantly, the user is reminded that this guidance is not intended as a standalone resource.  Rather, it 
provides an overview of a decision making process that aims to synthesise current thinking about good 
practice adaptation and good practice ecosystem-based management. It is intended that the guidance be 
used as a tool for training and capacity building and should be seen as a ‘living document’ that will be 
updated and enhanced during field-testing. 

Finally, the user should bear in mind that the guidance is not envisaged as an ‘off the shelf’ resource. 
Rather users will be guided through hands-on training aimed to increase their decision-making capacity 
with respect to EBA and allow them to subsequently use the guidance presented here in their own 
decision-making contexts in-country.
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ANNEX A1: TOOLS AND TOOLKITS FOR CLIMATE 

CHANGE RISK SCREENING 
The table below provides a summary of the key tools, toolkits and additional resources that 
can be used in Component A of the Decision Support Framework to help users define their 
problem through a climate risk screening approach. Resources relate to generic climate risk 
screening tools, ecosystem specific screening tools and climate scenario development tools. 
The aim of the table is to provide the user with a cross section of the available approaches to 
provide a strong context for the application of EBA interventions.  

CLIMATE RISK 
SCREENING 

TOOLS 

DESCRIPTION WEBSITE OR 
REFERENCE 

Assessment and 
Design for 
Adaptation to 
climate change – 
A Prototype Tool 
(ADAPT) 

Carries out risk analysis at the planning and design 
stage, through a five level flag classification and 
proposes options to minimise risks + guides project 
designers to appropriate resources. The focus thus 
far is on agriculture, irrigation and bio-diversity 

http://sdwebx.world
bank.org/climatepor
tal/ 

 

Adaptation 
Wizard 

5-step process to assess vulnerability to climate 
change and identify options to address key climate 
risks. Needs to take developing country context into 
consideration in order to be of real use for 
developing countries. 

http://www.ukcip.org
.uk/?option=com_co
ntent&task=view&id
=147&Itemid=297 

 

Climate change 
adaptation 
through 
integrated risk 
assessment 
(CCAIRR) 

The approach constitutes of five main components: 
Capacity assessment and strengthening, review of 
knowledge data and tools, Rapid Risk Assessment, 
mainstreaming, and monitoring and evaluation 

http://www.adb.org/
Documents/Reports
/Climate-
Proofing/chap8.pdf 

 

Climate change 
and 
Environmental 
Degradation 
Risk and 
Adaptation 
assessment 
(CEDRA) 

The tool assists to prioritise which environmental 
hazards may pose a risk to existing project locations 
and supports the decisions to adapt projects or start 
new ones 

http://tilz.tearfund.or
g/Topics/Environme
ntal+Sustainability/
CEDRA.htm 

Climate-FIRST 
(Climate 
Framework 
Integrating Risk 
screening tool) 

Climate risks screening software tool for rapid 
assessment of projects/programmes risk potential 

Not yet available 

Climate Risk 
Impacts on 
Sectors and 
Programmes 
(CRISP) 

Structuring framework developed for the portfolio 
screening of DFID activities in Kenya. Assesses 
climate impacts at the sector level 

http://www.dewpoint
.org.uk/Article.Aspx
?ArticleID=901 

Climate Proofing 
for Development 

The tool enables an analysis of policies, projects 
and programmes and identifies risks and 
opportunities posed by climate change, and helps to 
identify measures to tackle these changes 

http://www.gtz.de/e
n/themen/29037.ht
m 

http://sdwebx.worldbank.org/climateportal/
http://sdwebx.worldbank.org/climateportal/
http://sdwebx.worldbank.org/climateportal/
http://www.ukcip.org.uk/?option=com_content&task=view&id=147&Itemid=297
http://www.ukcip.org.uk/?option=com_content&task=view&id=147&Itemid=297
http://www.ukcip.org.uk/?option=com_content&task=view&id=147&Itemid=297
http://www.ukcip.org.uk/?option=com_content&task=view&id=147&Itemid=297
http://www.adb.org/Documents/Reports/Climate-Proofing/chap8.pdf
http://www.adb.org/Documents/Reports/Climate-Proofing/chap8.pdf
http://www.adb.org/Documents/Reports/Climate-Proofing/chap8.pdf
http://www.adb.org/Documents/Reports/Climate-Proofing/chap8.pdf
http://tilz.tearfund.org/Topics/Environmental+Sustainability/CEDRA.htm
http://tilz.tearfund.org/Topics/Environmental+Sustainability/CEDRA.htm
http://tilz.tearfund.org/Topics/Environmental+Sustainability/CEDRA.htm
http://tilz.tearfund.org/Topics/Environmental+Sustainability/CEDRA.htm
http://www.dewpoint.org.uk/Article.Aspx?ArticleID=901
http://www.dewpoint.org.uk/Article.Aspx?ArticleID=901
http://www.dewpoint.org.uk/Article.Aspx?ArticleID=901
http://www.gtz.de/en/themen/29037.htm
http://www.gtz.de/en/themen/29037.htm
http://www.gtz.de/en/themen/29037.htm
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CLIMATE RISK 
SCREENING 

TOOLS 

DESCRIPTION WEBSITE OR 
REFERENCE 

The Community 
base Risk 
Screening tool – 
Adaptation and 
Livelihoods 
(CRiSTAL) 

User-friendly conceptual framework aimed at raising 
awareness on climate change adaptation and 
facilitate the identification and organisation of an 
adaptation strategy 

http://www.cristaltoo
l.org/ 

Climate 
Vulnerability and 
Capacity 
Analysis (CVCA) 

The methodology provides a framework for 
analysing vulnerability and capacity to adapt to 
climate change at the community level 

http://www.careclim
atechange.org/inde
x.php?option=com_
content&view=articl
e&id=25&Itemid=30 

Designing 
Climate Change 
Adaptation 
Initiatives: A 
Toolkit for 
Practitioners 

The toolkit aims to provide support for developing 
countries to move to low emission climate resilience 
growth paths while mobilizing financial resources to 
scale-up good practices with sufficient speed and 
where most needed 

http://www.undp-
adaptation.org/proje
cts/websites/docs/K
M/PublicationsRes
Materials/UNDP_Ad
aptation_Toolkit_FI
NAL_5-28-2010.pdf 

CoastCLIM and 
SimCLIM 

SimCLIM is an “open-framework” modelling system 
that can be customised, maintained and applied by 
users for the purpose of examining impacts and 
adaptations to climate variability and change, 
including extreme climatic events 

http://www.climsyst
ems.com/simclim/ 

 

NOAA CSC 
Roadmap 

The Roadmap for Adapting to Coastal Risk is a 
participatory process for assessing a community’s 
vulnerability to hazards―and for incorporating 
relevant data and information about hazards and 
climate into ongoing local planning and decision-
making. 

http://www.csc.noaa
.gov/digitalcoast/trai
ning/roadmap/index
.html 

Reef Resilience 
Toolkit 

The toolkit (developed by TNC) provides guidance 
on how to integrate and build the principles of 
resilience to climate change into the design of MPAs 
and daily management activities. The toolkit 
includes guidance on management strategies such 
as conserving fish spawning aggregations, MPA 
network design, and developing coral reef 
monitoring programs 

http://www.reefresili
ence.org/Toolkit.ht
ml 

 

WEAP - Water 
Evaluation and 
Planning system 

WEAP operates on the basic principle of a water 
balance and can be applied to municipal and 
agricultural systems, a single watershed or complex 
transboundary river basin systems. Moreover, 
WEAP can simulate a broad range of natural and 
engineered components of these systems, including 
rainfall runoff, baseflow, and groundwater recharge 
from precipitation; sectoral demand analyses; water 
conservation; water rights and allocation priorities, 
reservoir operations; hydropower generation; 
pollution tracking and water quality; vulnerability 
assessments; and ecosystem requirements. A 
financial analysis module also allows the user to 
investigate cost-benefit comparisons for projects 

http://www.weap21.
org/ 

 

http://www.cristaltool.org/
http://www.cristaltool.org/
http://www.careclimatechange.org/index.php?option=com_content&view=article&id=25&Itemid=30
http://www.careclimatechange.org/index.php?option=com_content&view=article&id=25&Itemid=30
http://www.careclimatechange.org/index.php?option=com_content&view=article&id=25&Itemid=30
http://www.careclimatechange.org/index.php?option=com_content&view=article&id=25&Itemid=30
http://www.careclimatechange.org/index.php?option=com_content&view=article&id=25&Itemid=30
http://www.undp-adaptation.org/projects/websites/docs/KM/PublicationsResMaterials/UNDP_Adaptation_Toolkit_FINAL_5-28-2010.pdf
http://www.undp-adaptation.org/projects/websites/docs/KM/PublicationsResMaterials/UNDP_Adaptation_Toolkit_FINAL_5-28-2010.pdf
http://www.undp-adaptation.org/projects/websites/docs/KM/PublicationsResMaterials/UNDP_Adaptation_Toolkit_FINAL_5-28-2010.pdf
http://www.undp-adaptation.org/projects/websites/docs/KM/PublicationsResMaterials/UNDP_Adaptation_Toolkit_FINAL_5-28-2010.pdf
http://www.undp-adaptation.org/projects/websites/docs/KM/PublicationsResMaterials/UNDP_Adaptation_Toolkit_FINAL_5-28-2010.pdf
http://www.undp-adaptation.org/projects/websites/docs/KM/PublicationsResMaterials/UNDP_Adaptation_Toolkit_FINAL_5-28-2010.pdf
http://www.undp-adaptation.org/projects/websites/docs/KM/PublicationsResMaterials/UNDP_Adaptation_Toolkit_FINAL_5-28-2010.pdf
http://www.climsystems.com/simclim/
http://www.climsystems.com/simclim/
http://www.csc.noaa.gov/digitalcoast/training/roadmap/index.html
http://www.csc.noaa.gov/digitalcoast/training/roadmap/index.html
http://www.csc.noaa.gov/digitalcoast/training/roadmap/index.html
http://www.csc.noaa.gov/digitalcoast/training/roadmap/index.html
http://www.reefresilience.org/Toolkit.html
http://www.reefresilience.org/Toolkit.html
http://www.reefresilience.org/Toolkit.html
http://www.weap21.org/
http://www.weap21.org/


 

57 | Ecosystem Based Adaptation: Moving from Principles to Practice 

CLIMATE RISK 
SCREENING 

TOOLS 

DESCRIPTION WEBSITE OR 
REFERENCE 

UNDP CapNet: 
IWRM as a Tool 
for Adaptation to 
Climate Change: 
Training Manual 
and Facilitator's 
Guide 

Training material providing introduction to IWRM as 
an instrument for adaptation to climate change.  
Also provides links to national-level resource 
centers that provide education, training, research 
and consultancy services in the field of water. 

http://www.cap-
net.org/ 
 

IPCC Fourth 
Assessment 
Report (AR4) 
Working Group I 

The IPCC AR4 WG I provides climate change 
projections for both global and regional scales 
based on contributions written by over 150 
coordinating lead authors from over 30 countries. 
The reports were published in 2007 and will be 
superseded by the IPCC Fifth Assessment Report in 
2013 

http://www.ipcc.ch/p
ublications_and_dat
a/ar4/wg1/en/conte
nts.html 

ClimateWizard The ClimateWizard is an online tool developed by 
The Nature Conservancy designed to provide 
instant national level projections for temperature 
and precipitation for a range of SRES emission 
scenarios 

http://www.climatew
izard.org/ 

Pacific Climate 
Futures Tool 

The Pacific Climate Futures web tool is designed to 
provide projections for 10 different climate variables 
for 15 countries across the Pacific 

http://www.pacificcli
matefutures.net/ 

Temporal and 
Spatial 
Analogues 

Involves the construction of temporal or spatial 
analogues using historic climate data. The data 
used as temporal and spatial analogues is either 
from the past or from another location. 

http://content.undp.
org/go/cms-
service/download/p
ublication/?version=
live&id=3259633 

PRECIS PRECIS (Providing Regional Climates for Impacts 
Studies) provides high-resolution regional climate 
projections. A typical PRECIS experiment can take 
several months hence the system is not designed to 
provide instant climate scenarios. Workshops and 
training are regularly conducted through institutions 
around the globe in developing nations 

http://www.metoffice
.gov.uk/precis/ 

MAGICC/SCENG
EN 

MAGICC/SCENGEN is a coupled software package 
that allows users to investigate future climate 
change and its uncertainties and the global-mean 
and regional levels. MAGICC calculates energy 
balances whereas SCENGEN effectively presents 
the results of MAGICC to produce spatially detailed 
information on future changes in key climate 
variables 

http://www.cgd.ucar
.edu/cas/wigley/ma
gicc/ 

Statistical 
DownScaling 
Model (SDSM) 

SDSM is a software tool designed to implement 
statistical downscaling methods to produce high-res 
monthly climate information from GCM simulation 

http://co-
public.lboro.ac.uk/c
ocwd/SDSM/ 

Further Information for Annex A1 

Adaptation Assessment planning and practice  
(http://unfccc.int/files/adaptation/nairobi_work_programme/knowledge_resources_and_publications/appl
ication/pdf/an_overview_from_the_nairobi_work_programme_on_impacts,_vulnerability_and_adaptation
_to_climate_change.pdf)  
 
More publications on adaptation can be found at:  

http://unfccc.int/adaptation/items/4159.php

http://www.cap-net.org/
http://www.cap-net.org/
http://www.ipcc.ch/publications_and_data/ar4/wg1/en/contents.html
http://www.ipcc.ch/publications_and_data/ar4/wg1/en/contents.html
http://www.ipcc.ch/publications_and_data/ar4/wg1/en/contents.html
http://www.ipcc.ch/publications_and_data/ar4/wg1/en/contents.html
http://www.climatewizard.org/
http://www.climatewizard.org/
http://www.pacificclimatefutures.net/
http://www.pacificclimatefutures.net/
http://content.undp.org/go/cms-service/download/publication/?version=live&id=3259633
http://content.undp.org/go/cms-service/download/publication/?version=live&id=3259633
http://content.undp.org/go/cms-service/download/publication/?version=live&id=3259633
http://content.undp.org/go/cms-service/download/publication/?version=live&id=3259633
http://content.undp.org/go/cms-service/download/publication/?version=live&id=3259633
http://www.metoffice.gov.uk/precis/
http://www.metoffice.gov.uk/precis/
http://www.cgd.ucar.edu/cas/wigley/magicc/
http://www.cgd.ucar.edu/cas/wigley/magicc/
http://www.cgd.ucar.edu/cas/wigley/magicc/
http://co-public.lboro.ac.uk/cocwd/SDSM/
http://co-public.lboro.ac.uk/cocwd/SDSM/
http://co-public.lboro.ac.uk/cocwd/SDSM/
http://unfccc.int/files/adaptation/nairobi_work_programme/knowledge_resources_and_publications/application/pdf/an_overview_from_the_nairobi_work_programme_on_impacts,_vulnerability_and_adaptation_to_climate_change.pdf
http://unfccc.int/files/adaptation/nairobi_work_programme/knowledge_resources_and_publications/application/pdf/an_overview_from_the_nairobi_work_programme_on_impacts,_vulnerability_and_adaptation_to_climate_change.pdf
http://unfccc.int/files/adaptation/nairobi_work_programme/knowledge_resources_and_publications/application/pdf/an_overview_from_the_nairobi_work_programme_on_impacts,_vulnerability_and_adaptation_to_climate_change.pdf
http://unfccc.int/adaptation/items/4159.php
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ANNEX A2: EXAMPLES OF APPLICATION OF CLIMATE RISK SCREENING TOOLS (ADAPTED 

FROM TRAERUP AND OLHOFF, 2011) 
This table provides links to a number of projects/applications of the climate risk screening tools (as presented in Annex A1).  

Tool / Resource Project / Application Link / Reference 

Strategic Planning 

Screening Matrix Climate Change Screening of Danish Development Cooperation with 
Bhutan 

http://www.danidadevforum.um.dk/en/menu/Topics
/ClimateChange/ClimateAndDevelopment/ToolsAn
dReferences 

Climate change adaptation 
through integrated risk 
assessment (CCAIRR) 

Climate Proofing Sapwohn, a Coastal Community in Pohnpei, 
Federated States of Micronesia 

http://www.adb.org/Documents/Reports/Climate-
Proofing/chap6.pdf 

Climate Proofing the National Strategic Development Plans in the 
Cook Islands 

http://www.adb.org/Documents/Reports/Climate-
Proofing/chap6.pdf 

Climate Proofing Avatiu-Ruatonga, a community inland from Avatiu 
Harbour, Cook Islands 

http://www.adb.org/Documents/Reports/Climate-
Proofing/chap6.pdf 

Climate Risk Impacts on 
Sectors and Programmes 
(CRISP) 

Kenya: Climate Screening and Information Exchange http://www.dewpoint.org.uk/Article.Aspx?ArticleID=
901 

Capacity Building 

CRiSTAL C3D+ (Capacity Development for Adaptation to Climate Change and 
GHG Mitigation and Non Annex I Countries) 

http://www.c3d-unitar.org/?q=node/11 

Integrating climate risk management into the Karonga District 
Development Planning System 

http://www.ccdare.org 

Agriculture 

CRiSTAL Climate Change Vulnerable Communities and Adaptation – Central 
America, Nicaragua  

http://www.iisd.org/pdf/2006/security_field_test_nic
aragua.pdf 

Climate Proofing for 
Development (GIZ) 

Climate Proofing in Sustainable Land Management Projects - Mali http://www.conservation-
development.net/Projekte/Nachhaltigkeit/CD2/Klim
a/Links/PDF/10-03-
27_Presentation_CP_and_PA.pdf 

Local Development 

CRiSTAL Climate Change Vulnerable Communities and Adaptation - Tanzania http://www.iisd.org/pdf/2006/security_field_test_tan

http://www.danidadevforum.um.dk/en/menu/Topics/ClimateChange/ClimateAndDevelopment/ToolsAndReferences
http://www.danidadevforum.um.dk/en/menu/Topics/ClimateChange/ClimateAndDevelopment/ToolsAndReferences
http://www.danidadevforum.um.dk/en/menu/Topics/ClimateChange/ClimateAndDevelopment/ToolsAndReferences
http://www.adb.org/Documents/Reports/Climate-Proofing/chap6.pdf
http://www.adb.org/Documents/Reports/Climate-Proofing/chap6.pdf
http://www.adb.org/Documents/Reports/Climate-Proofing/chap6.pdf
http://www.adb.org/Documents/Reports/Climate-Proofing/chap6.pdf
http://www.adb.org/Documents/Reports/Climate-Proofing/chap6.pdf
http://www.adb.org/Documents/Reports/Climate-Proofing/chap6.pdf
http://www.dewpoint.org.uk/Article.Aspx?ArticleID=901
http://www.dewpoint.org.uk/Article.Aspx?ArticleID=901
http://www.c3d-unitar.org/?q=node/11
http://www.ccdare.org/
http://www.iisd.org/pdf/2006/security_field_test_nicaragua.pdf
http://www.iisd.org/pdf/2006/security_field_test_nicaragua.pdf
http://www.conservation-development.net/Projekte/Nachhaltigkeit/CD2/Klima/Links/PDF/10-03-27_Presentation_CP_and_PA.pdf
http://www.conservation-development.net/Projekte/Nachhaltigkeit/CD2/Klima/Links/PDF/10-03-27_Presentation_CP_and_PA.pdf
http://www.conservation-development.net/Projekte/Nachhaltigkeit/CD2/Klima/Links/PDF/10-03-27_Presentation_CP_and_PA.pdf
http://www.conservation-development.net/Projekte/Nachhaltigkeit/CD2/Klima/Links/PDF/10-03-27_Presentation_CP_and_PA.pdf
http://www.iisd.org/pdf/2006/security_field_test_tanzania.pdf
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Tool / Resource Project / Application Link / Reference 

zania.pdf 

CliDR Climate Risks and Development Project - Haiti http://www.iisd.org/cristaltool/experiences.aspx 

Climate Vulnerability and 
Capacity Analysis (CVCA) 

Community Land Use Response to Climate Change (CLURCC) http://www.comminit.com/en/node/321503 

Forest and Natural Resources 

CRiSTAL Climate change and development project  - Zambia http://cmsdata.iucn.org/downloads/climate_change
_vulnerability_assessment_zambia.pdf 

Climate Proofing for 
Development (GIZ) 

Protected Area Management and Nature Conservation, and 
Desertification Control 

http://www.conservation-
development.net/Projekte/Nachhaltigkeit/CD2/Klim
a/Links/PDF/10-03-
27_Presentation_CP_and_PA.pdf 

Water Resources 

CRiSTAL Climate Change Vulnerability Assessment - Kenya http://www.iisd.org/cristaltool/experiences.aspx 

ORCHID Screening for Climate Change Adaptation in China http://www.ids.ac.uk/go/idsproject/screening-for-
climate-change-adaptation-in-china 

Coastal Zone 

CRiSTAL Livelihoods and Climate Change – Sri Lank http://www.iisd.org/pdf/2006/security_field_test_sril
anka.pdf 

Reef Resilience Toolkit  Protecting marine processes, ecosystems and biological and genetic 
diversity in the Aldabra Atoll - Seychelles 

http://www.reefresilience.org/Toolkit_Coral/C8_Ald
abra.html 

Various other case studies http://www.reefresilience.org/Case_Studies.html 

 

http://www.iisd.org/pdf/2006/security_field_test_tanzania.pdf
http://www.iisd.org/cristaltool/experiences.aspx
http://www.comminit.com/en/node/321503
http://cmsdata.iucn.org/downloads/climate_change_vulnerability_assessment_zambia.pdf
http://cmsdata.iucn.org/downloads/climate_change_vulnerability_assessment_zambia.pdf
http://www.conservation-development.net/Projekte/Nachhaltigkeit/CD2/Klima/Links/PDF/10-03-27_Presentation_CP_and_PA.pdf
http://www.conservation-development.net/Projekte/Nachhaltigkeit/CD2/Klima/Links/PDF/10-03-27_Presentation_CP_and_PA.pdf
http://www.conservation-development.net/Projekte/Nachhaltigkeit/CD2/Klima/Links/PDF/10-03-27_Presentation_CP_and_PA.pdf
http://www.conservation-development.net/Projekte/Nachhaltigkeit/CD2/Klima/Links/PDF/10-03-27_Presentation_CP_and_PA.pdf
http://www.iisd.org/cristaltool/experiences.aspx
http://www.ids.ac.uk/go/idsproject/screening-for-climate-change-adaptation-in-china
http://www.ids.ac.uk/go/idsproject/screening-for-climate-change-adaptation-in-china
http://www.iisd.org/pdf/2006/security_field_test_srilanka.pdf
http://www.iisd.org/pdf/2006/security_field_test_srilanka.pdf
http://www.reefresilience.org/Toolkit_Coral/C8_Aldabra.html
http://www.reefresilience.org/Toolkit_Coral/C8_Aldabra.html
http://www.reefresilience.org/Case_Studies.html
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ANNEX A3: ECOSYSTEM SERVICES ‘CHECKLIST’ 
 

Sample Ecosystem Services Checklist 

Service 
Category 

Service Services for your context? 

Provisioning Food   

Water  

Raw materials  

Genetic resource  

Medicinal resource  

Ornamental resource  

Regulating Air quality regulation  

Climate regulation  

Regulation of water 
flows 

 

Waste treatment  

Erosion prevention  

Maintenance of soil 
fertility 

 

Pollination  

Biological control  

Habitat / 
Supporting 

Maintenance of 
migratory species 

 

Maintenance of genetic 
diversity 

 

Cultural Aesthetic enjoyment  

Recreation and tourism  

Inspiration for culture, 
art and design 

 

Spiritual experience  

Cognitive development  

 

Source: The Economics of Ecosystems and Biodiversity (TEEB) Synthesis Report 

http://www.teebweb.org/TEEBSynthesisReport/tabid/29410/Default.aspx 

http://www.teebweb.org/TEEBSynthesisReport/tabid/29410/Default.aspx
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ANNEX A4: TOOLS AND RESOURCES FOR ESTABLISHING THE VALUE OF ECOSYSTEM SERVICES 
The table below summarises the key resources for the valuation of ecosystem services. The table contains several different toolkits and databases as well as 
individual tools used in the valuation of ecosystem services; the different tools have a range of different requirements in terms of capacity, data and desired 
output. Further information can be found by exploring the individual websites linked in the table. 

Tool/Resource Description Link 

Ecosystem-Based 
Management Tools 
Database 

The EBM tools database is an online hub for tools and projects for spatial planning and 
ecosystem-based management. The database contains several useful tools for the valuation of 
ecosystem services, to find these tools, simply search ecosystem services valuation in the 
database search box 

http://ebmtoolsdatabase.org/ 

 

 

UNEP Marine and 
Coastal Ecosystem 
Based Management 
Guide 

Page 66 of this UNEP guide provides an Appendix of tools and resources available for 
Ecosystem Services Valuation. The guide can be downloaded from the link  

www.unep.org/pdf/EBM_Manual
_r15_Final.pdf 

UNEP Guidance Manual 
for the Valuation of 
Regulating Services 

This UNEP manual provides an analysis of the different methodologies available for valuing 
regulating services in economic terms 

www.unep.org/pdf/Guidance_Ma
nual_for_the_Regulating_Servic
es.pdf 

UK National Ecosystem 
Assessment 

The UK National Ecosystem Assessment (UK NEA) is the first analysis of the UK;s natural 
environment in terms of the benefits it provides to society and continuing economic prosperity. 
The assessment showcases a range of approaches to assist in the valuation of ecosystem 
services 

http://uknea.unep-wcmc.org/ 

Costing Nature (Co$ting 
Nature) 

Co$ting Nature is a web based tool for analysing the ecosystem services provided by natural 
environments, identifying the beneficiaries of these services and assessing the impacts of 
human interventions 

http://ebmtoolsdatabase.org/tool/
costing-nature-coting-nature 

BSR: Tools for 
Identifying, Assessing, 
and Valuing Ecosystem 
Services 

The report provides concise tables of information and links to various tools and methods being 
currently used in the valuation of ecosystem services 

http://www.bsr.org/en/our-
insights/report-view/new-
business-decision-making-aids-
in-an-era-of-complexity 

ARIES (Artificial 
Intelligence for 
Ecosystem Services) 

ARIES is a web-based technology to assist rapid ecosystem service assessment and 
valuation. Its purpose is to make environmental decision-making easier and more effective. 
The tool is freely available to all non-profit users 

http://ariesonline.org/ 

 

 

http://ebmtoolsdatabase.org/
http://www.unep.org/pdf/EBM_Manual_r15_Final.pdf
http://www.unep.org/pdf/EBM_Manual_r15_Final.pdf
http://www.unep.org/pdf/Guidance_Manual_for_the_Regulating_Services.pdf
http://www.unep.org/pdf/Guidance_Manual_for_the_Regulating_Services.pdf
http://www.unep.org/pdf/Guidance_Manual_for_the_Regulating_Services.pdf
http://uknea.unep-wcmc.org/
http://ebmtoolsdatabase.org/tool/costing-nature-coting-nature
http://ebmtoolsdatabase.org/tool/costing-nature-coting-nature
http://www.bsr.org/en/our-insights/report-view/new-business-decision-making-aids-in-an-era-of-complexity
http://www.bsr.org/en/our-insights/report-view/new-business-decision-making-aids-in-an-era-of-complexity
http://www.bsr.org/en/our-insights/report-view/new-business-decision-making-aids-in-an-era-of-complexity
http://www.bsr.org/en/our-insights/report-view/new-business-decision-making-aids-in-an-era-of-complexity
http://ariesonline.org/
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Tool/Resource Description Link 

InVEST (Integrating 
Valuation of Ecosystem 
Services and Trade-offs) 

InVEST is a tool to evaluate how human activities and climate change affect production and 
value of terrestrial and marine ecosystem services 

http://ebmtoolsdatabase.org/tool/
invest-integrated-valuation-
ecosystem-services-and-trade-
offs 

 

EcoMetrix EcoMetrix is a site-level ecosystem services evaluation methodology. The tool supports 
environmental decision-making and impact analyses through key steps including characterizing 
ecosystem services and functions, assessing performance by measure key indicators, 
developing baseline and future scenarios and analysing change from baseline to future, across 
all services and functions.  

http://www.parametrix.com/cap/n
at/_ecosystems_ecometrix.html 

Ecosystem Valuation Web tool designed for non-economists who need answers to questions about the benefits of 
ecosystem conservation, preservation or restoration. It provides a clear, non-technical of 
ecosystem valuation concepts, methods and applications 

http://www.ecosystemvaluation.o
rg/ 

NAIS (Natural Assets 
Inventory System) 

The Natural Assets Information System (NAIS) was developed by Spatial Informatics Group to 
estimate Ecosystem Service Values (ESV) using value transfer methods and geo-spatial 
science. 

http://www.sig-gis.com/pg-
services-eco.php 

Valuing ecosystem 
services as productive 
inputs 

 

(Barbier, 2007) 

This paper explores two methods for valuing ecosystems by valuing the services that they yield 
to various categories of user and that are not directly valued in the market, and illustrates the 
usefulness of these methods with an application to the valuation of mangrove ecosystems in 
Thailand 

www.cepr.org/meets/wkcn/9/969/
papers/barbier.pdf 

 

http://ebmtoolsdatabase.org/tool/invest-integrated-valuation-ecosystem-services-and-trade-offs
http://ebmtoolsdatabase.org/tool/invest-integrated-valuation-ecosystem-services-and-trade-offs
http://ebmtoolsdatabase.org/tool/invest-integrated-valuation-ecosystem-services-and-trade-offs
http://ebmtoolsdatabase.org/tool/invest-integrated-valuation-ecosystem-services-and-trade-offs
http://www.parametrix.com/cap/nat/_ecosystems_ecometrix.html
http://www.parametrix.com/cap/nat/_ecosystems_ecometrix.html
http://www.ecosystemvaluation.org/
http://www.ecosystemvaluation.org/
http://www.sig-gis.com/pg-services-eco.php
http://www.sig-gis.com/pg-services-eco.php
http://www.cepr.org/meets/wkcn/9/969/papers/barbier.pdf
http://www.cepr.org/meets/wkcn/9/969/papers/barbier.pdf
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ANNEX A5: SELECTED RESOURCES ON IDENTIFYING 

IMPACTS TO ECOSYSTEMS  
 

Resource Description Link 

Office of Coastal and 
Ocean Resource 
Management and NOAA 
(2011) 

Step-by-Step Guide for 
Considering Potential 
Climate Change Effects on 
Coastal and Estuarine 
Land Conservation 
Projects 

This draft step-by-step guide was developed to assist in 
the consideration of how climate change may affect 
proposed conservation projects. The guide is based on 
the assumption that it is prudent to evaluate how the 
targets of conservation projects might be affected by 
changing climatic conditions. These evaluations may help 
to determine how the resilience of a project may be 
increased and/or how a project may contribute to the 
wider system’s (e.g., watershed, coastal ecosystem) 
resilience. 

http://coastalmanag
ement.noaa.gov/lan
d/media/celphowtoa
pp.pdf  

WRI (2011) 

Ecosystem Services 
Review for Impact 
Assessment 

The Ecosystem Services Review for Impact Assessment 
(ESR for IA) provides practical instructions on how to 
incorporate ecosystem services throughout 
environmental and social impact assessment. 

http://www.wri.org/p
ublication/ecosyste
m-services-review-
for-impact-
assessment  

DEFRA (2007) 

An introductory guide to 
valuing ecosystem 
services 

This guide looks at how the framework for the valuation of 
the natural environment could be improved by offering an 
approach that ensures that ecosystems and the services 
they provide are taken into account. It builds on traditional 
valuation approaches. In particular, Chapter 3 provides 
an overview of the steps to be taken in valuing the 
impacts on ecosystem services which includes identifying 
policy options and the current baseline; assessing the 
impact of policy options on the provision of ecosystem 
services, and valuing the changes in ecosystem services. 

http://archive.defra.g
ov.uk/environment/p
olicy/natural-
environ/documents/
eco-valuing.pdf  

CBD (2006) 

Biodiversity In Impact 
Assessment; Voluntary 
Guidelines on Biodiversity-
Inclusive Impact 
Assessment 

Provides an overview of the minimum knowledge 
required to address biodiversity in impact assessment 
and presents guidelines for biodiversity inclusive impact 
assessment.  

http://www.cbd.int/d
oc/publications/cbd-
ts-26-en.pdf  

IAIA (2005) 

Biodiversity in Impact 
Assessment 

Outlines principles to promote “biodiversity-inclusive” 
impact assessment (IA), including Environmental Impact 
Assessment (EIA) for projects, and strategic 
environmental assessment (SEA) for policies, plans and 
programs. Guiding principles and operating principles are 
presented. The operating principles provide high level 
guidance on how to incorporate biodiversity in impact 
assessments 

http://www.iaia.org/p
ublicdocuments/spe
cial-
publications/SP3.pdf  

 

http://coastalmanagement.noaa.gov/land/media/celphowtoapp.pdf
http://coastalmanagement.noaa.gov/land/media/celphowtoapp.pdf
http://coastalmanagement.noaa.gov/land/media/celphowtoapp.pdf
http://coastalmanagement.noaa.gov/land/media/celphowtoapp.pdf
http://www.wri.org/publication/ecosystem-services-review-for-impact-assessment
http://www.wri.org/publication/ecosystem-services-review-for-impact-assessment
http://www.wri.org/publication/ecosystem-services-review-for-impact-assessment
http://www.wri.org/publication/ecosystem-services-review-for-impact-assessment
http://www.wri.org/publication/ecosystem-services-review-for-impact-assessment
http://archive.defra.gov.uk/environment/policy/natural-environ/documents/eco-valuing.pdf
http://archive.defra.gov.uk/environment/policy/natural-environ/documents/eco-valuing.pdf
http://archive.defra.gov.uk/environment/policy/natural-environ/documents/eco-valuing.pdf
http://archive.defra.gov.uk/environment/policy/natural-environ/documents/eco-valuing.pdf
http://archive.defra.gov.uk/environment/policy/natural-environ/documents/eco-valuing.pdf
http://www.cbd.int/doc/publications/cbd-ts-26-en.pdf
http://www.cbd.int/doc/publications/cbd-ts-26-en.pdf
http://www.cbd.int/doc/publications/cbd-ts-26-en.pdf
http://www.iaia.org/publicdocuments/special-publications/SP3.pdf
http://www.iaia.org/publicdocuments/special-publications/SP3.pdf
http://www.iaia.org/publicdocuments/special-publications/SP3.pdf
http://www.iaia.org/publicdocuments/special-publications/SP3.pdf
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ANNEX B1: RESOURCES FOR ADAPTATION OPTIONS 

ANALYSIS 

 

Resource Year Description Link 

USAID 

 

Adapting to Climate 
Variability and Change: 
A Guidance Manual for 
Development Planning 

2007 This adaptation guidance manual 
designed to assist planners and 
stakeholders in the identification and 
analysis of adaptation options through 
a stepwise approach drawing on 
relevant case studies 

pdf.usaid.gov/pdf_docs/PNADJ990.
pdf 

 

 

Georgetown Climate 
Center 

 

Adaptation Tool Kit: 
Sea-Level Rise and 
Coastal Land Use 

2011 This adaptation tool kit provides a 
concise overview of a range of 
planning, regulatory and spending 
tools to assist adaptation decision-
making 

http://www.georgetownclimate.org/si
tes/default/files/Adaptation_Tool_Kit
_SLR.pdf 

GIZ 

 

Climate Proofing for 
Development 

2010 This document presents a 
methodology for climate proofing in 
development planning. Of particular 
relevance is Step 3 “Options for 
Action” which provides a methodology 
for evaluating and prioritising 
adaptation actions 

www.undp.org.cu/crmi/docs/gtz-
climateproofing-td-2010-en.pdf 

World Bank 

 

Climate Impacts on 
Energy Systems: 
Chapter 4 Emerging 
Adaptation Practices 

2011 This chapter describes the different 
considerations in delivering 
adaptation actions in the energy 
sector. 

http://elibrary.worldbank.org/content
/book/9780821386972 

USAID 

 

Adapting to Coastal 
Climate Change: A 
Guidebook for 
Development Planners 

2009 This guidebook provides a details 
treatment of climate concerns in 
coastal areas. The user is guided 
through the stages of adaptation 
planning, implementation and 
integration 

pdf.usaid.gov/pdf_docs/PNADO614.
pdf 

UNFCCC 

 

Assessing the Costs 
and Benefits of 
Adaptation Options: 
An Overview of 
Approaches 

2011 This publication provides an 
introduction to a range of different 
assessment approaches and 
methodologies to assessing the costs 
and benefits of climate change 
adaptation options and shares best 
practices and lessons learned. 

http://unfccc.int/files/adaptation/nair
obi_work_programme/knowledge_r
esources_and_publications/applicati
on/pdf/2011_nwp_costs_benefits_a
daptation.pdf 

World Bank 

 

Economics of Coastal 
Adaptation to Climate 
Change 

2010 This report provides a global level 
overview of the costs of adaptation to 
sea level rise required from 2010 until 
2050 

http://www-
wds.worldbank.org/external/default/
WDSContentServer/WDSP/IB/2010/
10/27/000333038_2010102700090
4/Rendered/PDF/574750Revised01
stal0Zone0Adaptation.pdf 

http://www.georgetownclimate.org/sites/default/files/Adaptation_Tool_Kit_SLR.pdf
http://www.georgetownclimate.org/sites/default/files/Adaptation_Tool_Kit_SLR.pdf
http://www.georgetownclimate.org/sites/default/files/Adaptation_Tool_Kit_SLR.pdf
http://www.undp.org.cu/crmi/docs/gtz-climateproofing-td-2010-en.pdf
http://www.undp.org.cu/crmi/docs/gtz-climateproofing-td-2010-en.pdf
http://elibrary.worldbank.org/content/book/9780821386972
http://elibrary.worldbank.org/content/book/9780821386972
http://unfccc.int/files/adaptation/nairobi_work_programme/knowledge_resources_and_publications/application/pdf/2011_nwp_costs_benefits_adaptation.pdf
http://unfccc.int/files/adaptation/nairobi_work_programme/knowledge_resources_and_publications/application/pdf/2011_nwp_costs_benefits_adaptation.pdf
http://unfccc.int/files/adaptation/nairobi_work_programme/knowledge_resources_and_publications/application/pdf/2011_nwp_costs_benefits_adaptation.pdf
http://unfccc.int/files/adaptation/nairobi_work_programme/knowledge_resources_and_publications/application/pdf/2011_nwp_costs_benefits_adaptation.pdf
http://unfccc.int/files/adaptation/nairobi_work_programme/knowledge_resources_and_publications/application/pdf/2011_nwp_costs_benefits_adaptation.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2010/10/27/000333038_20101027000904/Rendered/PDF/574750Revised01stal0Zone0Adaptation.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2010/10/27/000333038_20101027000904/Rendered/PDF/574750Revised01stal0Zone0Adaptation.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2010/10/27/000333038_20101027000904/Rendered/PDF/574750Revised01stal0Zone0Adaptation.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2010/10/27/000333038_20101027000904/Rendered/PDF/574750Revised01stal0Zone0Adaptation.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2010/10/27/000333038_20101027000904/Rendered/PDF/574750Revised01stal0Zone0Adaptation.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2010/10/27/000333038_20101027000904/Rendered/PDF/574750Revised01stal0Zone0Adaptation.pdf


 

67 | Ecosystems Based Adaptation: Moving from Principles to Practice 
67 

Resource Year Description Link 

 

World Bank 

 

Note 6: Identification 
and analysis of 
possible adaptation 
options 

 This note provides guidance on the 
choice of adaptation responses in the 
agricultural/natural resource 
management (NRM sector) 

http://siteresources.worldbank.org/E
XTTOOLKIT3/Resources/3646250-
1250715327143/GN6.pdf 

 

World Bank 
 

Economic Evaluation 
of Climate Change 
Adaptation Projects: 
Approaches for the 
Agricultural Sector and 
Beyond 

2010 This report discusses the key 
challenges and solutions for carrying 
out project-level economic analysis of 
adaptation to climate change. The 
report draws upon various case 
studies to illustrate the economic 
analysis of on-the-ground adaptation 
options 

http://www-
wds.worldbank.org/external/default/
WDSContentServer/WDSP/IB/2010/
07/13/000333038_2010071300494
4/Rendered/PDF/554700WP0D1CC
010Box349454B01PUBLIC1.pdf 

Dolan et al 

 

Adaptation to Climate 
Change in Agriculture: 
Evaluation of Options 

2001 This report provides a framework to 
consistently and systematically 
evaluate adaptation options in 
agriculture to climate change.  

www.uoguelph.ca/~c-
ciarn/documents/Smit_and_Skinner
_2002.pdf 

    

http://siteresources.worldbank.org/EXTTOOLKIT3/Resources/3646250-1250715327143/GN6.pdf
http://siteresources.worldbank.org/EXTTOOLKIT3/Resources/3646250-1250715327143/GN6.pdf
http://siteresources.worldbank.org/EXTTOOLKIT3/Resources/3646250-1250715327143/GN6.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2010/07/13/000333038_20100713004944/Rendered/PDF/554700WP0D1CC010Box349454B01PUBLIC1.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2010/07/13/000333038_20100713004944/Rendered/PDF/554700WP0D1CC010Box349454B01PUBLIC1.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2010/07/13/000333038_20100713004944/Rendered/PDF/554700WP0D1CC010Box349454B01PUBLIC1.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2010/07/13/000333038_20100713004944/Rendered/PDF/554700WP0D1CC010Box349454B01PUBLIC1.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2010/07/13/000333038_20100713004944/Rendered/PDF/554700WP0D1CC010Box349454B01PUBLIC1.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2010/07/13/000333038_20100713004944/Rendered/PDF/554700WP0D1CC010Box349454B01PUBLIC1.pdf
http://www.uoguelph.ca/~c-ciarn/documents/Smit_and_Skinner_2002.pdf
http://www.uoguelph.ca/~c-ciarn/documents/Smit_and_Skinner_2002.pdf
http://www.uoguelph.ca/~c-ciarn/documents/Smit_and_Skinner_2002.pdf
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APPENDIX B2: OVERVIEW OF ADAPTATION TECHNOLOGIES ALIGNED TO IMPACT AREAS AND 

ECOSYSTEM SERVICES 
 

Impact 
area 

Adaptation 
technology 

Description EBA 

Soft 

Hard 

Ecosystem 
services 
addressed 

Benefits Limitations Capacity 
require-
ments 

Further 
Information 

Coastal 
zone: 
Erosion 
Control 

Beach 
nourishment 

Beach nourishment is 
primarily used in 
response to shoreline 
erosion, although flood 
reduction benefits may 
also occur. The 
approach involves the 
artificial addition of 
sediment of suitable 
quality to a beach area 
that has a sediment 
deficit to maintain 
beach width and 
provide storm 
protection. 

EBA 

Soft 

 Storm 
protection 

 Erosion 
control 

 Recreation 
and 
aesthetic 
values 

 Reduces impacts 
of erosion 

 Provides storm 
buffer 

 Increases beach 
amenity 

 Potential 
ecological 
benefits i.e. 
enhanced 
nesting sites 

 Low 
visual/aesthetic 
impact 

 Not a permanent 
solution to 
shoreline erosion 

 Requires 
significant re-
investment and 
maintenance 

 Potential impacts 
on biodiversity 
through direct 
burial and 
increased 
turbidity 

Medium http://tech-
action.org/Guidebo
oks/TNA_Guidebo
ok_AdaptationCoa
stalErosionFloodin
g.pdf 

 

http://pdf.usaid.gov
/pdf_docs/PNADO
614.pdf 

Artificial Sand 
Dunes and 
Rehabilitation 

Dune rehabilitation 
refers to the restoration 
of natural or artificial 
dunes from a more 
impaired, to a less 
impaired state of 
overall function, in 
order to gain the 
greatest coastal 
protection benefits. 
Artificial dune 

EBA 

Soft 

 Storm 
protection 

 Erosion 
control 

 Recreation 
and 
aesthetic 
values 

 Buffer against 
coastal 
inundation and 
flooding 

 Reduces impacts 
of erosion 

 Provides coastal 
habitats for many 
plants and 
animals 

 Are natural 

 Requires 
significant 
area/physical 
footprint 

 Impedes beach 
access 

Low to 
Medium 

http://tech-
action.org/Guidebo
oks/TNA_Guidebo
ok_AdaptationCoa
stalErosionFloodin
g.pdf 

 

http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://pdf.usaid.gov/pdf_docs/PNADO614.pdf
http://pdf.usaid.gov/pdf_docs/PNADO614.pdf
http://pdf.usaid.gov/pdf_docs/PNADO614.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
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Impact 
area 

Adaptation 
technology 

Description EBA 

Soft 

Hard 

Ecosystem 
services 
addressed 

Benefits Limitations Capacity 
require-
ments 

Further 
Information 

construction and dune 
rehabilitation are aimed 
at reducing both 
coastal erosion and 
flooding in adjacent 
lowlands. 

elements of the 
beach system 

Beach 
Drainage 

A beach drainage 
system is designed to 
encourage accretion by 
artificially lowering the 
groundwater table 
through drainage and 
pumping of water from 
under the beach 

Soft 
 Erosion 

control 

 Recreation 
and 
aesthetic 
values 

 Low 
environmental 
impact 

 Encourages 
accretion 

 Does not buffer 
from large storm 
events 

Medium http://www.coastal
wiki.org/coastalwik
i/Beach_drainage 

 

Seawalls Seawalls are hard 
engineered structures 
designed to prevent 
further erosion of a 
shoreline. Sea walls 
vary significantly in 
form and materials 
depending on the 
physical setting 

Hard 
 Storm 

protection 

 Erosion 
control 

 Provides high 
degree of 
protection 
against coastal 
flooding and 
erosion 

 Seawalls 
generally have a 
low space 
requirement 
compared to 
other 
technologies 

 Isolates existing 
sediments 
behind the sea 
wall preventing 
further sediment 
exchange (beach 
narrowing) 

 Generally 
expensive to 
construct and 
maintain 

 Low aesthetic 
qualities 

High 

 

Expert 
input 
required 

 

High 
capital 
and 
maintena
nce costs 

http://tech-
action.org/Guidebo
oks/TNA_Guidebo
ok_AdaptationCoa
stalErosionFloodin
g.pdf 

 

Breakwaters Breakwaters are used 
as shore and coastal 
protection measures. 

Hard 
 Storm 

protection 

 Erosion 
control 

 Provides high 
degree of 
protection 
against coastal 

 Can disturb the 
natural coastal 
processes 
causing erosion 

High 

Expert 
input 

http://www.coastal
wiki.org/coastalwik
i/Detached_break

http://www.coastalwiki.org/coastalwiki/Beach_drainage
http://www.coastalwiki.org/coastalwiki/Beach_drainage
http://www.coastalwiki.org/coastalwiki/Beach_drainage
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://www.coastalwiki.org/coastalwiki/Detached_breakwaters
http://www.coastalwiki.org/coastalwiki/Detached_breakwaters
http://www.coastalwiki.org/coastalwiki/Detached_breakwaters
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Impact 
area 

Adaptation 
technology 

Description EBA 

Soft 

Hard 

Ecosystem 
services 
addressed 

Benefits Limitations Capacity 
require-
ments 

Further 
Information 

Breakwaters can either 
be offshore (detached) 
or located in the surf 
zone. Breakwaters 
encourage the 
formation of salient 
which contributes to 
beach widening 

flooding and 
erosion 

 Provides low-
energy 
conditions safe 
for swimming 
and boating etc. 

down drift of the 
structure 

 Required 
significant capital 
and maintenance 
costs 

required 

High 
capital 
and 
maintena
nce costs 

waters 

 

 

Groynes A Groyne is a hard 
engineered structure 
constructed 
perpendicular to the 
shoreline. The structure 
encourages beach 
widening by trapping 
longshore sediments. 
Localised erosion 
occurs on the 
downdraft side of the 
structure 

Hard 
 Erosion 

control 

 Recreation 
and 
aesthetic 
values 

 Encourages 
beach widening 
as a result of 
trapping 
longshore 
sediments 

   

 Accelerated 
erosion of the 
down drift beach 

 Groynes do not 
control cross 
shore sediment 
transport  

Medium 
to High  

 

Expert 
input 
required 

http://tech-
action.org/Guidebo
oks/TNA_Guidebo
ok_AdaptationCoa
stalErosionFloodin
g.pdf 

 

Rock Armour 
/ Rip Rap 

Rock Armour and Rip 
Rap are stone laid on 
an embankment of 
shoreline designed to 
absorb erosion forces 
and protect the 
adjacent foreshore 
embankment 

Hard 
 Erosion 

control 
 Simply to design, 

construct and 
maintain 

 Provides 
protection 
against erosion 

 Not suitable for 
high energy 
environments 

Low to 
Medium 

http://www.toolkit.n
et.au/tools/RIPRA
P 

 

www.rcrca.com/B
MP_rockriprap.pdf 

Gabions Gabions are wire, 
armour filled cages or 
mattresses used to 

Hard 
 Erosion 

control 

 Storm 

 Modular design 
can be 
constructed in a 

 Filling and 
construction of 
the baskets can 

Medium http://www.coastal
wiki.org/coastalwik

http://www.coastalwiki.org/coastalwiki/Detached_breakwaters
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://www.toolkit.net.au/tools/RIPRAP
http://www.toolkit.net.au/tools/RIPRAP
http://www.toolkit.net.au/tools/RIPRAP
http://www.rcrca.com/BMP_rockriprap.pdf
http://www.rcrca.com/BMP_rockriprap.pdf
http://www.coastalwiki.org/coastalwiki/Gabions
http://www.coastalwiki.org/coastalwiki/Gabions
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Impact 
area 

Adaptation 
technology 

Description EBA 

Soft 

Hard 

Ecosystem 
services 
addressed 

Benefits Limitations Capacity 
require-
ments 

Further 
Information 

retain and protect slops 
from coastal and 
stream erosion 

protection range of 
configuration 

 Provide a high 
degree of 
protection 
against erosion 
and storms 

be labour 
intensive 

 Require ongoing 
inspection and 
maintenance 

i/Gabions 

 

 

Brush 
mattressing 

A brush mattress is a 
layer of branches 
placed on a 
dune/shoreline or 
stream bank designed 
to protect against small 
scale erosion from 
waves and wind. 

EBA 

 

Soft 

 Erosion 
control 

 Nutrient 
cycling 

 Provides erosion 
control in low 
energy 
environments 

 Provides a 
potential habitat 
for a range of 
species 

 Recycles exists 
organic matter 
(dead branches 
etc) 

 Does not provide 
high degree of 
protection 

 Labour intensive 
construction 
process 

 

Low to 
Medium 

el.erdc.usace.army
.mil/elpubs/pdf/sr2
3.pdf 

 

 

Revegetation Revegetation is used in 
the coastal zone to 
prevent/reduce erosion, 
to improve riverbank 
ecosystem 
structure/function and 
to improve water quality 

EBA 

Soft 

 Erosion 
control 

 Recreation 
and 
aesthetic 
values 

 Production 
of 
atmospheric 
oxygen 

 Re-established 
local native flora 

 Increases dune 
stability by 
reducing Aeolian 
(wind-blow) 
erosion 

 Reduces turbidity 

 Habitat creation 

 Economically 
attractive 

 Limited to areas 
that are 
protected from 
active erosive 
forces and have 
appropriate 
slopes 

 Vulnerable to 
human and 
environmental 
pressures (heavy 
traffic, river flows 
& wave action) 

Low http://pdf.usaid.gov
/pdf_docs/PNADO
614.pdf 

 

Wetland Wetland restoration EBA  
 Nutrient 

cycling 
 Reduction of 

incoming wave 
 May require 

large physical 
Low to http://tech-

http://www.coastalwiki.org/coastalwiki/Gabions
http://pdf.usaid.gov/pdf_docs/PNADO614.pdf
http://pdf.usaid.gov/pdf_docs/PNADO614.pdf
http://pdf.usaid.gov/pdf_docs/PNADO614.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
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Impact 
area 

Adaptation 
technology 

Description EBA 

Soft 

Hard 

Ecosystem 
services 
addressed 

Benefits Limitations Capacity 
require-
ments 

Further 
Information 

Restoration aims to reduce coastal 
flooding and erosion 
and can also provide 
new habitats and 
environmental benefits. 
The most commonly 
restored wetland 
ecosystems for coastal 
protection are 
saltmarshes and 
mangroves 

Soft  Soil 
formation 
and 
retention 

 Water 
cycling 

 Erosion 
control 

 Production 
of 
atmospheric 
oxygen 

and tidal energy 

 Habitat creation 

 Water quality 
regulation 

footprint 

 Requires a 
degree of 
expertise 

Medium  action.org/Guidebo
oks/TNA_Guidebo
ok_AdaptationCoa
stalErosionFloodin
g.pdf 

Mangrove 
forestation 
and 
conservation 

Mangrove forestation 
and conservation aims 
to provide a natural 
buffer against coastal 
erosion and inundation, 
mangrove forests can 
also significantly 
contribute to habitat 
values 

EBA 

Soft 

 Nutrient 
cycling 

 Production 
of 
atmospheric 
oxygen 

 Storm 
protection 

 Erosion 
control 

 Reduction of 
income wave 
and tidal energy 

 Able to cope with 
high levels and 
types of stress 

 Habitat creation 

 Water quality 
and regulation 

 Potential source 
of fuel and fibre 

 Not applicable in 
all areas 
(generally only in 
tropics and sub-
tropic regions) 

 Can require large 
physical footprint 

Low http://tech-
action.org/Guidebo
oks/TNA_Guidebo
ok_AdaptationCoa
stalErosionFloodin
g.pdf 

 

Floating 
Agricultural 
Systems 

Floating agriculture is a 
way of utilising areas, 
which are waterlogged 
for long periods of time 
in the production of 
food. Floating 
agriculture is aimed at 
adapting to more 
regular or prolonged 
flooding 

EBA 
 Food, fiber 

and fuel 

 Nutrient 
cycling 

 Mitigates land 
loss through 
flooding 

 Provides 
community and 
livelihood 
benefits 

 Floating 
cultivation can be 
more productive 
than traditionally 

 Approach may 
be impacted by 
SLR through 
salinisation 

 Potential for 
insect and rodent 
problems 

Low http://tech-
action.org/Guidebo
oks/TNA_Guidebo
ok_AdaptationCoa
stalErosionFloodin
g.pdf 

 

http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
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Impact 
area 

Adaptation 
technology 

Description EBA 

Soft 

Hard 

Ecosystem 
services 
addressed 

Benefits Limitations Capacity 
require-
ments 

Further 
Information 

farmed land 

Coastal 
Setbacks/buff
ers 

Coastal setbacks are a 
pre-determined 
distance to a coastal 
feature (usually the line 
of permanent 
vegetation) within 
which all or certain 
types of development 
are prohibited. 
Setbacks are used to 
adapt to coastal 
flooding and erosion 

Policy 
/ 
regul
atory 

 Storm 
protection 

 Erosion 
control 

 Minimise 
property damage 
from coastal 
flooding and 
erosion by 
removing 
structures from 
hazard zone 

 Low costs 
associated 

 Maintain natural 
coastal 
processes and 
dynamics 

 Maintain 
shoreline access 

 Not a permanent 
solution, setback 
distances must 
be continually 
reviewed 

 Setbacks do not 
protect existing 
structures/comm
unities in the 
hazard zone 

 Difficult to 
accurately 
calculate 
setbacks in 
developing 
countries with 
little access to 
historic data 

Medium http://tech-
action.org/Guidebo
oks/TNA_Guidebo
ok_AdaptationCoa
stalErosionFloodin
g.pdf 

 

Coastal 
zone: 
Biodiver
sity & 
Ecosyste
m 
Conserv
ation 

Coral Reef 
Rehabilitation 
and 
Restoration 

Coral reef rehabilitation 
and restoration aims to 
assist the recovery of a 
coral reef ecosystem 
that has been 
degraded, damaged, or 
destroyed through 
partially or full replacing 
structural or functional 
characteristic of a reef 
system.  

ALL 
 Food, fibre 

and fuel 

 Recreation 
and 
aesthetic 
values 

 Nutrient 
cycling 

 Improved 
ecosystem 
structure and 
function 

 Increased 
productivity (i.e. 
fishing) 

 Coral reef 
restoration is in 
its infancy 

 Can require 
significant 
resources and 
investment 

Medium-
High 
dependin
g on 
context 

http://www.gefcora
l.org/ 

 

 

Artificial Reef 
Construction 

Construction of artificial 
reef systems may be 

Hard 
 Storm 

protection 

 Erosion 

 Provision of 
marine habitat 

 Potentially 

 Can require 
significant capital 
investment 

High http://www.gefcora
l.org/  

http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationCoastalErosionFlooding.pdf
http://www.gefcoral.org/
http://www.gefcoral.org/
http://www.gefcoral.org/
http://www.gefcoral.org/
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Impact 
area 

Adaptation 
technology 

Description EBA 

Soft 

Hard 

Ecosystem 
services 
addressed 

Benefits Limitations Capacity 
require-
ments 

Further 
Information 

used for a variety of 
reasons including 
coastal defence 
mechanism, 
provide/enhance 
marine ecosystems 
and/or provide a 
recreational facility (i.e. 
diving and surfing) 

control 

 Recreation 
and 
aesthetic 
values 

reduce erosion 
through 
dissipation of 
incident wave 
energy 

 Potentially 
provide a 
recreational site 
for diving, fishing 
etc 

 Requires 
significant 
expertise in 
design and 
construction 

 

 

Marine 
Protected 
Areas 

Marine Protected Areas 
(MPAs) are designated 
areas where varying 
restrictions apply in 
order to conserve 
marine biodiversity and 
maintain ecological 
processes and to 
provide for ecologically-
sustainable use, public 
appreciation, 
education, 
understanding and 
enjoyment of the 
marine environment 

Policy 
/ 
regul
atory 

 Food, fibre 
and fuel 

 Genetic 
resources 

 Seed 
dispersal 

 Invasion 
resistance 

 Increases in the 
abundance, 
biomass, 
diversity and 
productivity of 
many organisms 

 Reductions in the 
loss of 
threatened and 
vulnerable 
species 

 Helping 
ecosystems 
recover from 
natural and 
human impacts 

 Spill over of fish 
into areas open 
to fishing 

 Socioeconomic 
impacts as a 
result of 
restricting 
commercial 
activity 

 Requires 
institutional 
capacity and on-
going monitoring 
and enforcement 

Medium 
to High 
dependin
g on 
existing 
level of 
institution
al 
capacity 

http://iucn.org/abo
ut/work/programm
es/marine/marine_
our_work/marine_
mpas/. 

 

Agricultu
re: Soil 
conserva
tion and 

Slow-forming 
Terraces 

Slow-forming terraces 
are constructed from a 
combination of 
infiltration ditches, 

Soft  

EBA 

 Erosion 
control 

 Food, fibre 
and fuel 

 Soil 

 Capture surface 
water runoff and 
increase 
infiltration 

 Increase soil 

 Crop yield may 
not dramatically 
increase 

 Slow forming 
terraces take 

Low/Med
ium 

 

http://ncsp.undp.or
g/sites/default/files
/TNA_Guidebook_
AdaptationAgricult

http://iucn.org/about/work/programmes/marine/marine_our_work/marine_mpas/
http://iucn.org/about/work/programmes/marine/marine_our_work/marine_mpas/
http://iucn.org/about/work/programmes/marine/marine_our_work/marine_mpas/
http://iucn.org/about/work/programmes/marine/marine_our_work/marine_mpas/
http://iucn.org/about/work/programmes/marine/marine_our_work/marine_mpas/
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
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Impact 
area 

Adaptation 
technology 

Description EBA 

Soft 

Hard 

Ecosystem 
services 
addressed 

Benefits Limitations Capacity 
require-
ments 

Further 
Information 

manage
ment 

hedgerows and earth of 
stone walls. The 
terraces decrease 
surface water runoff, 
and increase water 
infiltration, they are 
used to improve the 
conditions for 
agricultural production, 
decrease erosion and 
increase soil moisture 

formation 
and 
retention 

 Nutrient 
cycling 

 Water 
cycling 

moisture 

 Reduce soil 
erosion from 
surface water 
runoff 

around 3-5 years 
to form, which 
means positive 
effects are not 
immediate 

USD$35
0/ha 
capital 
costs 

USD$86/
ha 
annual 
maintena
nce 

ure.pdf 

Conservation 
Tillage 

Conservation tillage 
refers to a number of 
strategies and 
techniques for 
establishing crops in a 
previous crop’s 
residues, which are 
purposely left on the 
soil surface. This slows 
water movement, which 
reduces the amount of 
soil erosion 

  Food, fibre 
and fuel 

 Erosion 
control 

 Water 
cycling 

 Soil 
retention 
and 
formation 

 Minimises soil 
erosion 

 Increases soil 
fertility 

 Improves yield 

 May require the 
application of 
herbicides in the 
case of heavy 
weed infestation 

 Higher levels of 
surface residue 
may result in 
plant disease 
and pest 
infestations if not 
properly 
managed 

Low/Med
ium 

 

Cost 
depends 
on 
method 
of tillage 

http://ncsp.undp.or
g/sites/default/files
/TNA_Guidebook_
AdaptationAgricult
ure.pdf 

Integrated 
Nutrient 
Management 

The aim of Integrated 
Nutrient Management 
(INM) is to integrate the 
use of natural and man-
made soil nutrients to 
increase crop 
productivity and 
preserve soil 
productivity for future 

EBA 
 Food, fibre 

and fuel 

 Nutrient 
cycling 

 Soil 
formation 
and 
retention 

 INM enables the 
adaptation of 
plant nutrition 
and soil fertility 
management in 
farming systems 
to site 
characteristics 

 INM is sensitive 
to changes in 
climatic 
conditions and 
could produce 
negative effects 
if soil and crop 
nutrients are not 
monitored 

Low/Med
ium 

 

Costs 
associate
d with 
INM 
relates to 

http://ncsp.undp.or
g/sites/default/files
/TNA_Guidebook_
AdaptationAgricult
ure.pdf 

http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
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Impact 
area 

Adaptation 
technology 

Description EBA 

Soft 

Hard 

Ecosystem 
services 
addressed 

Benefits Limitations Capacity 
require-
ments 

Further 
Information 

generations the 
purchase 
and 
distributi
on of 
inorganic 
fertilisers 

Agricultu
re: 
Sustaina
ble Crop 
Manage
ment & 
Agrobiod
iversity 
Conserv
ation 

Crop 
Diversification 

Crop diversification 
through the introduction 
of new cultivated 
species and improved 
varieties if aimed at 
enhancing plant 
productivity, quality, 
health and nutritional 
value and build 
resilience to pests, 
diseases and climate 
change 

EBA 
 Food, fibre 

and fuel 

 Pest and 
disease 
control 

 Genetic 
resources 

 Seed 
dispersal 

 Pollination 

 Invasion 
resistance 

 Improved 
drought 
resilience 

 Improved yields 

 Increased 
resilience to pest 
and diseases 

 Increased food 
security 

 Problems can 
occur with the 
introduction of 
exotic species 

 May require 
more effort from 
farmers to 
manage a 
broader range of 
crops 

Low 

 

Costs 
related to 
the 
purchase 
of new 
seed 
varieties 
and 
farming 
techniqu
es 

http://ncsp.undp.or
g/sites/default/files
/TNA_Guidebook_
AdaptationAgricult
ure.pdf 

Ecological 
Pest 
Management 

Ecological Pest 
Management (EPM) is 
an approach to 
increasing the 
strengths of natural 
systems to reinforce 
the natural processes 
of pest regulation and 
improve agricultural 
production. 

EBA 
 Food, fibre 

and fuel 

 Pest and 
disease 
control 

 Farmers can 
avoid the need 
and cost of 
pesticides 

 Promotes self 
regulating 
systems 

 Increases 
resilience to 
stresses such as 
drought, soil 

 EPM is not easy 
to implement and 
required 
substantial 
knowledge and 
monitoring 

 Biological 
controllers can 
take several 
years to fully 
establish, hence 

Low to 
Medium 

http://ncsp.undp.or
g/sites/default/files
/TNA_Guidebook_
AdaptationAgricult
ure.pdf 

http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
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Impact 
area 

Adaptation 
technology 

Description EBA 

Soft 

Hard 

Ecosystem 
services 
addressed 

Benefits Limitations Capacity 
require-
ments 

Further 
Information 

compaction and 
pest invasions 

results may not 
be seen straight 
away 

Agricultu
re: 
Sustaina
ble 
Farming 
Systems 

Mixed 
Farming 

Mixed farming is an 
agricultural system in 
which a farmer 
conducts different 
agricultural practices 
together, such as cash 
crops and livestock. 
The aim is to increase 
productivity and to 
complement land and 
labour demands across 
the year in varying 
conditions 

EBA 
 Food, fibre 

and fuel 

 Genetic 
resources 

 Nutrient 
cycling 

 Seed 
dispersal 

 Increased food 
security 

 Maintains soil 
fertility 

 Maintains soil 
biodiversity 

 Conserves water 

 Increased 
nutrient cycling 

 Production levels 
in mixed systems 
can be lower 
than in 
specialised 
systems 
(monoculture) 

Low http://ncsp.undp.or
g/sites/default/files
/TNA_Guidebook_
AdaptationAgricult
ure.pdf 

Agro-forestry Agro-forestry is an 
integrated approach to 
the production of trees 
and of non-tree crops 
or animals on the same 
piece of land. Agro-
forestry can improve 
the resilience of 
agricultural production 
to current climate 
variability as well as 
long-term climate 
change through the use 
of trees for 
intensification, 
diversification and 

EBA 
 Food, fibre 

and fuel 

 Genetic 
resources 

 Soil 
formation 
and 
retention 

 Production 
of 
atmospheric 
oxygen 

 Water 
cycling 

 Climate 
regulation 

 Increases 
productivity of 
the land 

 Protection and 
improvement of 
soils 

 Livelihoods 
diversification 

 

 Requires 
substantial 
management 

 Incorporating 
trees and crops 
into one system 
can create 
competition for 
space, light 
water and 
nutrients 

Low to 
Medium 

http://ncsp.undp.or
g/sites/default/files
/TNA_Guidebook_
AdaptationAgricult
ure.pdf 

http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
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Impact 
area 

Adaptation 
technology 

Description EBA 

Soft 

Hard 

Ecosystem 
services 
addressed 

Benefits Limitations Capacity 
require-
ments 

Further 
Information 

buffering of farming 
systems 

Farmer Field 
Schools 

The Farmer Field 
School (FFS) is a 
group-based learning 
process designed to 
promote integrated pest 
management. The FFS 
is design to equip 
farmers with knowledge 
and experience to be 
able to cope with 
climate change 

Educ
ation 

 Knowledge 
systems 

 Education 
and 
inspiration 

 Increases 
capacity of small 
scale farmers to 
be able to adapt 
to their own 
unique 
circumstances 

 FFS can require 
significant time 
for both farmers 
and educators 

Low to 
Medium 

http://ncsp.undp.or
g/sites/default/files
/TNA_Guidebook_
AdaptationAgricult
ure.pdf 

Water 
Resourc
es:  

Rainwater 
Collection 
from Ground 
Surfaces – 
Small 
Reservoirs 
and Micro-
catchments 

This practice consists 
of collecting rainfall 
from ground surfaces 
using micro-catchments 
to divert or slow runoff 
so that it can be stored 
before it can evaporate. 
The second part 
consists of collecting 
flows from a river, 
storm or other natural 
watercourse 
(sometimes called 
floodwater harvesting) 
which can be stored 
and used to improve 
soil moisture for 
agriculture  

EBA 
 Freshwater 

 Water 
cycling 

 Soil 
formation 
and 
retention 

 Can contribute to 
increased 
groundwater 
recharge 

 Improve soil 
conditions 

 Reduce erosion 
from surface 
water runoff 

 Potential for 
adverse 
hydrological 
conditions 
downstream 

 Surface storage 
can potentially 
lead to 
parasite/vector 
breeding  

Medium 
to High 

http://tech-
action.org/Guidebo
oks/TNA_Guidebo
ok_AdaptationWat
er.pdf 

 

http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://ncsp.undp.org/sites/default/files/TNA_Guidebook_AdaptationAgriculture.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
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Impact 
area 

Adaptation 
technology 

Description EBA 

Soft 

Hard 

Ecosystem 
services 
addressed 

Benefits Limitations Capacity 
require-
ments 

Further 
Information 

Catchment 
Thinning 

Catchment thinning 
involves the planned 
removal of vegetation 
(trees) in densely 
forested areas that are 
suffering from drought 
to increase the amount 
of surface water runoff 
and increase stream 
flows. The technique is 
currently in its infancy 

EBA 
 Food, fiber 

and fuel 

 Water 
cycling 

 Increase steam 
flow and 
available water 
for human use 

 Provide a source 
of fuel and fibre 

 Only applicable 
in densely 
forested areas 
with little rainfall 

 Potential for 
habitat 
destruction 

 Requires 
significant 
management 

Medium 
to High 

http://www.waterco
rporation.com.au/
W/wungong_index
.cfm 

 

 

Bores/Tubew
ells for 
Domestic 
Water Supply 
During 
Drought 

Increasing access to 
groundwater through 
the installation and or 
improvement of 
boreholes to ensure a 
source of potable water 
during periods of 
drought 

Hard 
 Freshwater  Increased water 

security 
 Requires 

knowledge of 
local 
hydrogeology 

 Potential impacts 
on the 
groundwater 
level if over 
abstraction 
occurs 

 Pumps, casings 
require ongoing 
maintenance 

Medium - 
High 

http://tech-
action.org/Guidebo
oks/TNA_Guidebo
ok_AdaptationWat
er.pdf 

 

Desalination Desalination is the 
process of removing 
sodium chloride (salt) 
from brackish water as 
well as sea water. 
Desalination can be 
achieved through either 
thermal processes 

Hard 
 Freshwater  Increased water 

security 

 High quality 
water supply 

 Significant 
capital and 
operational costs 
required 

 Generates 
concentrated 
waste stream 
(brine) 

High http://tech-
action.org/Guidebo
oks/TNA_Guidebo
ok_AdaptationWat
er.pdf 

 

http://www.watercorporation.com.au/W/wungong_index.cfm
http://www.watercorporation.com.au/W/wungong_index.cfm
http://www.watercorporation.com.au/W/wungong_index.cfm
http://www.watercorporation.com.au/W/wungong_index.cfm
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf


 

80 | Ecosystems Based Adaptation: Moving from Principles to Practice 
80 

Impact 
area 

Adaptation 
technology 

Description EBA 

Soft 

Hard 

Ecosystem 
services 
addressed 

Benefits Limitations Capacity 
require-
ments 

Further 
Information 

(evaporation) or 
membrane processes  

Improving the 
resilience of 
wells to 
flooding  

This technology 
consists of construction 
containment structures 
(bunds) around wells 
and bores to prevent 
contamination from 
floodwaters. The 
structures are generally 
a concrete apron with a 
clay (bentonite)/grout or 
concrete seal 

Hard 
 Freshwater  

 Human 
disease 
regulation 

 Prevents 
contamination of 
water supply 
during flood 
event 

 Improved water 
security 

 Basic structure 

 Only applicable 
for the 
contamination of 
groundwater and 
wells 

Low http://tech-
action.org/Guidebo
oks/TNA_Guidebo
ok_AdaptationWat
er.pdf 

 

Rainwater 
harvesting 
from rooftops 

This basic technology 
involves the collection 
of rainwater from 
rooftop catchments and 
diversion to a storage 
reservoir (tank) for later 
use 

Hard 
 Freshwater  Improves water 

security 

 Reduces the 
need for wells 
and bores 

 Requires 
appropriate 
catchment 
surface i.e. tin or 
tiled roof 

 Not suitable in 
areas with poor 
air quality 
(particulates, 
dust storms etc) 

Low http://tech-
action.org/Guidebo
oks/TNA_Guidebo
ok_AdaptationWat
er.pdf 

 

NOTE: The capacity requirements outlined above (low/medium/high) are indicative only and reflect the relative financial, information and human resource capacities.   Further 
refinement of capacity requirements will be undertaken through field testing and further refinement of this Guidance. Suggestions for further refinements of Annex B2 in 
subsequent iterations of this working guidance document include: 

 Addition of a column on how difficult it is to quantify the benefits for each option (perhaps using the 3 categories from strengthening the case framework), as this will 

open the door for additional research in key areas.  

 Addition of a column on the critical issues/risks that need to be considered for each strategy (in addition to the benefits and limitations). 

 Amendment of the column on ecosystem services addressed → might be useful to clarify how the action is likely to impact ecosystem services. Will the action lead to 
increased/ better delivery of ecosystem services, have no change on them, or put them at risk? How do the ecosystem services relate to the hard infrastructure 

measures then?

http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
http://tech-action.org/Guidebooks/TNA_Guidebook_AdaptationWater.pdf
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Reference for Annex B2: 

Linham, M.M.,  Nicholls, R.J & Zhu, X. (2011). Technologies for Climate Change Adaptation – 
Coastal Erosion and Flooding. TNA Guidebook  Series, UNEP Risoe Centre on Energy, 
Climate and Sustainable Development. 

Clements, R., Haggar, J., Quezada, A, Torres, J & Zhu, X. (2011). Technologies for Climate 
Change Adaptation – Agriculture Sector. TNA Guidebook  Series, UNEP Risoe Centre on 
Energy, Climate and Sustainable Development. 

Elliot, M., Armstrong, A., Lobuglio., Bartram, J & Lopez, T.D. (2011). Technologies for Climate 
Change Adaptation –The Water Sector. TNA Guidebook  Series, UNEP Risoe Centre on 
Energy, Climate and Sustainable Development. 

USAID (2009). Adapting to Coastal Climate Change: A Guidebook for Development Planners: 
http://pdf.usaid.gov/pdf_docs/PNADO614.pdf 

 

Further Information for Annex B2 

Agricultural EBA 

http://www.appropedia.org/Seed_fairs_%28Practical_Action_Technical_Brief%29 

http://www.usaid.gov/stories/niger/pc_niger_seed.html 

http://www.fao.org/docrep/006/ad487e/ad487e02.htm 

http://www.fao.org/nr/land/sustainable-land-management/farmer-field-school/en/ 

http://www.researchintouse.com/nrk/RIUinfo/PF/PSP33.htm 

http://www.fao.org/docrep/005/ac545e/ac545e0a.htm 

Marine protected areas 

www.fas.org/sgp/crs/misc/RL32154.pdf 

www.liberal.org.au/.../Marine%20Protected%20Areas%20Policy.ashx 

http://eu.oceana.org/en/eu/our-work/habitats-protection/marine-protected-areas/overview 

Reef restoration, rehabilitation and construction 

http://www.coralreef.gov/ 

www.gefcoral.org/LinkClick.aspx?fileticket=IR6CCRCqVtM= 

Floodplain management:  

http://www.namoi.cma.nsw.gov.au/70.html?3 

www.mtg.unimelb.edu.au/publications/des_ch3.pdf 

http://www.buzzle.com/articles/10-ways-to-conserve-soil.html 

Dune stabilisation  

http://www.coastalwiki.org/coastalwiki/Dune_stabilisation 

http://www.snh.org.uk/publications/on-line/heritagemanagement/erosion/appendix_1.2.shtml 

Beach and dune nourishment 

http://www.snh.org.uk/publications/on-line/heritagemanagement/erosion/appendix_1.7.shtml 

http://pdf.usaid.gov/pdf_docs/PNADO614.pdf
http://www.appropedia.org/Seed_fairs_%28Practical_Action_Technical_Brief%29
http://www.usaid.gov/stories/niger/pc_niger_seed.html
http://www.fao.org/docrep/006/ad487e/ad487e02.htm
http://www.fao.org/nr/land/sustainable-land-management/farmer-field-school/en/
http://www.researchintouse.com/nrk/RIUinfo/PF/PSP33.htm
http://www.fao.org/docrep/005/ac545e/ac545e0a.htm
http://www.fas.org/sgp/crs/misc/RL32154.pdf
http://www.liberal.org.au/.../Marine%20Protected%20Areas%20Policy.ashx
http://eu.oceana.org/en/eu/our-work/habitats-protection/marine-protected-areas/overview
http://www.coralreef.gov/
http://www.gefcoral.org/LinkClick.aspx?fileticket=IR6CCRCqVtM
http://www.namoi.cma.nsw.gov.au/70.html?3
http://www.mtg.unimelb.edu.au/publications/des_ch3.pdf
http://www.buzzle.com/articles/10-ways-to-conserve-soil.html
http://www.coastalwiki.org/coastalwiki/Dune_stabilisation
http://www.snh.org.uk/publications/on-line/heritagemanagement/erosion/appendix_1.2.shtml
http://www.snh.org.uk/publications/on-line/heritagemanagement/erosion/appendix_1.7.shtml
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ANNEX B3: SAMPLE EVALUATION CRITERIA AND SCALE FOR 

ADAPTATION OPTIONS ANALYSIS 

 

Sample Evaluation Criteria 

 Suitability - How does the solution meet the identified 'need'? How suitable is the solution for 
dealing with the impacts identified for the site and does it assist in achieving the overall 
management goals 

 Impact - Considers negative impact on habitat, landscape and physical processes.  

 Livelihood benefit - direct and indirect benefit an adaptation option has for health/functioning 
marine and coastal ecosystems benefits.  

 Ecosystem benefit - direct and indirect benefit an adaptation has for healthy/functioning marine 
and coastal ecosystem benefits.  

 Capital costs and maintenance/operational cost  

 Implementation capacity - How implementable a solution is given what is currently known about 
adaptive capacity of the local community.  

 

Sample Evaluation Scale 

 Low Medium High 

The identified 
need 

The option will not 
actively treat the issues 
faced 

The option will in part treat the 
issues faced 

The option will actively treat 
the core issues faced 

 

Institutional The community will 
require significant 
support 

The community will require 
some support 

The community can 
implement the option with 
limited external support 

 

Livelihoods The option will not 
enhance local 
livelihoods 

The option will indirectly 
enhance local livelihoods 

The option will directly 
enhance local livelihoods 

Ecosystems The option will not 
contribute to 
ecosystem benefits 

Moderate ecosystem benefits High ecosystem benefits 

Implementation 
affordability 

The option will require 
significant investment 

 

$ Insert Thresholds 

The option will require 
moderate investment 

 

$ Insert Thresholds 

The option will require 
minor investment, but is 
affordable  

 

$ Insert Thresholds 

Maintenance 
costs 

The option will require 
significant investment 
to ensure ongoing 
maintenance costs are 
met 

The option will require minor 
investment to ensure ongoing 
sustainability. 

The option will be self 
maintained post completion 
of the project?? 
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Sample Adaptation Option Evaluation 

The following table provides an example of the application of the evaluation criteria and scale to a set of 
adaptation options relevant to an estuarine environment on the east coast of Africa.   

Option Suitability  Impact Livelihood 
Benefits 

Ecosystems 
Benefits 

Affordability Implementation 
Capacity 

Capital 
Costs 

Maintenance 
\Operation 
Costs  

Do nothing Low Nil Low Medium Nil  - - 
Managed 
Realignment 

High High High High Medium Low Medium 

Dune 
Management 

High Low High High Low Medium High 

Sandbag 
Structures 

Low Medium Low Low Low Low Medium 

Revetments Medium High Low Low High Low Low 
Seawall Low High Low Low High Low Low 
Breakwaters Low High Low Low High Low Low 
Fisheries 
best 
practice 

High Low High High Low Low Medium 

Sustainable 
coastal 
forestry 

High Low High High Medium High Medium 

Sustainable 
ecotourism 

High Low High High Medium Medium Medium 

  

The process for interpreting and weighting this type of options evaluation will ultimately be stakeholder 
driven and tied to the overriding aims and objectives of your adaptation initiative.  Stakeholder consensus 
is required to agree on what constitutes the most appropriate options in a given context.  For example, 
priority could be given to options deemed most suitable with lowest negative impact to the environment.  
These options would be selected for further consideration.  Subsequently, a relative consideration of all 
of the rankings assigned to these options in the context of the problems observed in the field and what 
was known about landuse/livelihoods could inform a decision making process to ‘shortlist’ most 
appropriate options for discrete locations.   

The output of this type of analysis would be a set of recommendations for adaptation at a given 
intervention site to form the basis of further stakeholder consultation.   
 
 
An understanding of evaluation criteria for adaptation options analysis could be enhanced by breaking 

down the criteria into more specific operational questions. For example the methodology of the 

Adaptation Performance Review (DARA & the Climate Vulnerable Forum) http://daraint.org/climate-

vulnerability-monitor/climate-vulnerability-monitor-2010/download-the-report/  

 

 

 
 

http://daraint.org/climate-vulnerability-monitor/climate-vulnerability-monitor-2010/download-the-report/
http://daraint.org/climate-vulnerability-monitor/climate-vulnerability-monitor-2010/download-the-report/
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ANNEX C1: GUIDELINES FOR PROGRAMME DESIGN AND 

MONITORING AND EVALUATION 
 
The tables below present a number of resources that outline an approach to design and/or monitor your 
initiative. The first table contains guides from multi-lateral donors, while the second presents guides from 
bi-lateral donors. These are examples only and are valid at the time of publication. The adaptation design 
and monitoring and evaluation landscape is rapidly changing. Therefore, it is important to keep abreast of 
new instructional guides as they become available.  
 

Resource Year Description Link 

GEF 

Monitoring and 
Evaluation Policy 

2010 The policy explains the concept, role, and use of 
monitoring and evaluation within the GEF and defines 
the institutional framework and responsibilities of 
stakeholders. It establishes requirements for how GEF 
activities should be monitored and evaluated in line 
with international principles, norms, and standards for 
M&E. 

Importantly, it outlines the minimum requirements and 
key principles for monitoring and evaluation 

http://www.thegef.org/g
ef/sites/thegef.org/files/
documents/ME_Policy_
2010.pdf 

UNEP 

Evaluation Manual 

2008 Manual discusses minimal requirements and standards 
for monitoring and evaluation. Also recognizes that 
there is no ‘fixed’ approach to evaluation and that M&E 
systems must accommodate adaptation.  

http://www.unep.org/eo
u/StandardsPolicyandP
ractices/UNEPEvaluati
onManual/tabid/2314/D
efault.aspx 

UNDP  

Handbook for 
Planning, Monitoring 
and Evaluating for 
Development Results 

Update 
2011 

Provides a basic understanding of the purposes, 
processes, norms, standards and guiding principles for 
planning, monitoring and evaluation within the 
UNDP development context. Presents the essential 
elements of planning and monitoring processes in 
UNDP: developing a robust results framework for 
projects and programmes, with clear indicators, 
baselines, and targets, and setting up an effective 
monitoring system.  

http://www.undp.org/ev
aluation/handbook/ 

UNDP 

Knowing the What 
and the How. RBM in 
UNDP Technical Note 

n.d. Describes Results-Based Management within the 
UNDP context (but useful for non-UNDP projects as 
well). Provides a good explanation of inputs, outcomes, 
outputs and impact. Discusses the impact of focusing 
on results in project management and indicator 
development. Illustrates how these concepts are used 
in the development of a Strategic Results Framework 
(SRF), a top-down and bottom-up approach. Best for 
intermediate-level practitioners. 

www.undp.org/eo/docu
ments/methodology/rb
m/RBM-technical-
note.doc 

 

Country Resource Link 

Australia 

AusAID 

Guide to Program Management http://www.ausaid.gov.au/ausguide/default.cf
m 

Canada 

Canadian International 
Development Agency 
(CIDA) 

The Logical Framework: Making it 
Results-Oriented 

http://www.cida-
ecco.org/CIDARoadMap/RoadMapEnvoy/do
cuments/LFA%20-
%20Making%20it%20Results%20Oriented.p
df 

Denmark Guidelines for Project Management http://amg.um.dk/en/ 

http://www.ausaid.gov.au/ausguide/default.cfm
http://www.ausaid.gov.au/ausguide/default.cfm
http://www.cida-ecco.org/CIDARoadMap/RoadMapEnvoy/documents/LFA%20-%20Making%20it%20Results%20Oriented.pdf
http://www.cida-ecco.org/CIDARoadMap/RoadMapEnvoy/documents/LFA%20-%20Making%20it%20Results%20Oriented.pdf
http://www.cida-ecco.org/CIDARoadMap/RoadMapEnvoy/documents/LFA%20-%20Making%20it%20Results%20Oriented.pdf
http://www.cida-ecco.org/CIDARoadMap/RoadMapEnvoy/documents/LFA%20-%20Making%20it%20Results%20Oriented.pdf
http://www.cida-ecco.org/CIDARoadMap/RoadMapEnvoy/documents/LFA%20-%20Making%20it%20Results%20Oriented.pdf
http://amg.um.dk/en/
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Country Resource Link 

Danish Ministry of Foreign 
Affairs (DANIDA) 

Germany 

Deutsche Gesellschaft für 
Internationale 
Zusammenarbeit (GIZ) 

Making Adaptation Count www.wri.org/publication/making-adaptation-
count  

European Union 

EuropeAID 

Log Frame and Project Cycle 
Management 

http://ec.europa.eu/europeaid/multimedia/pu
blications/publications/manuals-
tools/t101_en.htm 

Finland  

Finnish Ministry of Foreign 
Affairs, Department for 
International Development 
Cooperation 

Guidelines for Programme Design, 
Monitoring and Evaluation 

http://formin.finland.fi/Public/Print.aspx?conte
ntid=69920&nodeid=34606&culture=en-
US&contentlan=2 

Sweden 

Swedish International 
Development Agency (SIDA) 

The Logical Framework Approach: A 
Summary of the Theory Behind the 
Method 

www.eejp.org/resources/lfa_approach.pdf 

Switzerland 

Swiss Agency for 
Development and Co-
operation (SADC) 

Getting to Know PEMT – Planning, 
Evaluation, Monitoring, and 
Transference into Action (PEMT) 

www.impact-
see.org/download/PEMT_main_handbook.pd
f 

United Kingdom  

Department for International 
Development (DFID) 

 

Adapt Me 

 

Tools for Development (Chapter 5 
Logical Frameworks) 

 

 

Guide to evaluation of adaptation 
activities. The toolkit focuses on the 
process of evaluation, but is also 
relevant to the development of 
monitoring frameworks. 

http://webarchive.nationalarchives.gov.uk/+/h
ttp://www.dfid.gov.uk/foi/tools/chapter_05.ht
m 

 

http://www.ukcip.org.uk/adaptme-toolkit/  

United States 

U.S Agency for International 
Development (USAID) 

Results Framework https://pdf.usaid.gov/pdf_docs/PNACA947.p
df  

 

 

Source adapted from Resource Guide for Project Design, Search for Common Ground (SFCG) 

http://www.wri.org/publication/making-adaptation-count
http://www.wri.org/publication/making-adaptation-count
http://ec.europa.eu/europeaid/multimedia/publications/publications/manuals-tools/t101_en.htm
http://ec.europa.eu/europeaid/multimedia/publications/publications/manuals-tools/t101_en.htm
http://ec.europa.eu/europeaid/multimedia/publications/publications/manuals-tools/t101_en.htm
http://formin.finland.fi/Public/Print.aspx?contentid=69920&nodeid=34606&culture=en-US&contentlan=2
http://formin.finland.fi/Public/Print.aspx?contentid=69920&nodeid=34606&culture=en-US&contentlan=2
http://formin.finland.fi/Public/Print.aspx?contentid=69920&nodeid=34606&culture=en-US&contentlan=2
http://www.eejp.org/resources/lfa_approach.pdf
http://www.impact-see.org/download/PEMT_main_handbook.pdf
http://www.impact-see.org/download/PEMT_main_handbook.pdf
http://www.impact-see.org/download/PEMT_main_handbook.pdf
http://webarchive.nationalarchives.gov.uk/+/http:/www.dfid.gov.uk/foi/tools/chapter_05.htm
http://webarchive.nationalarchives.gov.uk/+/http:/www.dfid.gov.uk/foi/tools/chapter_05.htm
http://webarchive.nationalarchives.gov.uk/+/http:/www.dfid.gov.uk/foi/tools/chapter_05.htm
http://www.ukcip.org.uk/adaptme-toolkit/
https://pdf.usaid.gov/pdf_docs/PNACA947.pdf
https://pdf.usaid.gov/pdf_docs/PNACA947.pdf
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ANNEX C2: RESOURCES THAT AID IN LINKING ACTIVITIES TO 

OUTCOMES 
Resources and guides supporting the development of programme logic (table below) are presented 
separately from manuals and resources that guide overall program design and M&E (Annex C1). The 
separation increases the focus on this particular aspect of program design (developing program logic). 
However, it is important to note that the manuals and guides can be applied in conjunction and some of 
the resources presented in Annex C1 (for example Making Adaptation Count) also provide guidance on 
developing program logic.   

Resources and Guides to Develop Programme Logic 

Resource Year Description Link 

Kellogg Foundation  

Using Logic Models 
to Bring Together 
Planning, Evaluation 
and Action 

2004 This guide is designed to provide users with practical 
assistance to demonstrate the effectiveness of their 
program activities by initiating and completing 
outcome-orientated evaluation of projects. The guide 
provides an overview of the underlying principles of 
logic modeling to enhance program planning, 
implementation and dissemination 

www.wkkf.org/knowled
ge-
center/resources/2006/
02/WK-Kellogg-
Foundation-Logic-
Model-Development-
Guide.aspx 

Organisational 
Research Services 

Theory of Change: A 
Practical Tool for 
Action, Results and 
Learning 

2004 This guide provides a community level roadmap for 
change that can be applied for local/community level 
projects and programs.  

www.aecf.org/upload/p
ublicationfiles/cc2977k4
40.pdf 

Learning for 
Sustainability (LfS) 

n.d Online hub providing a series of publications detailing 
the use of logic models for program planning and 
evaluation and information on applying the theory of 
change approach. The resources are targeted at 
community based change initiatives 

http://learningforsustain
ability.net/evaluation/th
eoryofchange.php 

Taylor-Powerll & 
Henert 

Developing a Logic 
Model: Teaching and 
Training Guide 

2008 Training guide aimed at beginning-level logic model 
users, which provides a stepwise approach to logic 
modeling.  

http://www.uwex.edu/ce
s/pdande/evaluation/pd
f/lmguidecomplete.pdf 

 

Innovation Network 

Logic Model 
Workbook 

n.d. Training workbook that provides a do-it-yourself guide 
to the concepts and use of logic models. The workbook 
described the steps necessary to create logic models 
for different programs. 

www.innonet.org/client
_docs/File/logic_model
_workbook.pdf 

EuropeAid Co-
Operation Office, 
European 
Commission 

Project Cycle 
Management Manual 

2004 Part 2 of the manual is an excellent resource for log 
frame development, including an overview of four types 
of analysis that should be conducted prior to 
developing the log frame and gives examples of 
various methods. Also provides a column-by-column 
description of the log frame. The resource is a good in-
depth introduction for beginners, but may be most 
useful for those with some background in the design 
and log frames 

http://ec.europa.eu/eur
opeaid/multimedia/publi
cations/publications/ma
nuals-
tools/t101_en.htm 

United Kingdom 
Department for 
International 
Development (DFID) 

DFID Tools for 

2002 Provides a basic introduction to Logical Frameworks, a 
widely used tool for design, implementation and 
evaluation. This resource is most appropriate for those 
who are new to log frames and looking for a brief 
introduction 

http://webarchive.nation
alarchives.gov.uk/+/http
://www.dfid.gov.uk/foi/to
ols/chapter_05.htm 

http://www.wkkf.org/knowledge-center/resources/2006/02/WK-Kellogg-Foundation-Logic-Model-Development-Guide.aspx
http://www.wkkf.org/knowledge-center/resources/2006/02/WK-Kellogg-Foundation-Logic-Model-Development-Guide.aspx
http://www.wkkf.org/knowledge-center/resources/2006/02/WK-Kellogg-Foundation-Logic-Model-Development-Guide.aspx
http://www.wkkf.org/knowledge-center/resources/2006/02/WK-Kellogg-Foundation-Logic-Model-Development-Guide.aspx
http://www.wkkf.org/knowledge-center/resources/2006/02/WK-Kellogg-Foundation-Logic-Model-Development-Guide.aspx
http://www.wkkf.org/knowledge-center/resources/2006/02/WK-Kellogg-Foundation-Logic-Model-Development-Guide.aspx
http://www.wkkf.org/knowledge-center/resources/2006/02/WK-Kellogg-Foundation-Logic-Model-Development-Guide.aspx
http://www.aecf.org/upload/publicationfiles/cc2977k440.pdf
http://www.aecf.org/upload/publicationfiles/cc2977k440.pdf
http://www.aecf.org/upload/publicationfiles/cc2977k440.pdf
http://learningforsustainability.net/evaluation/theoryofchange.php
http://learningforsustainability.net/evaluation/theoryofchange.php
http://learningforsustainability.net/evaluation/theoryofchange.php
http://www.uwex.edu/ces/pdande/evaluation/pdf/lmguidecomplete.pdf
http://www.uwex.edu/ces/pdande/evaluation/pdf/lmguidecomplete.pdf
http://www.uwex.edu/ces/pdande/evaluation/pdf/lmguidecomplete.pdf
http://www.innonet.org/client_docs/File/logic_model_workbook.pdf
http://www.innonet.org/client_docs/File/logic_model_workbook.pdf
http://www.innonet.org/client_docs/File/logic_model_workbook.pdf
http://ec.europa.eu/europeaid/multimedia/publications/publications/manuals-tools/t101_en.htm
http://ec.europa.eu/europeaid/multimedia/publications/publications/manuals-tools/t101_en.htm
http://ec.europa.eu/europeaid/multimedia/publications/publications/manuals-tools/t101_en.htm
http://ec.europa.eu/europeaid/multimedia/publications/publications/manuals-tools/t101_en.htm
http://ec.europa.eu/europeaid/multimedia/publications/publications/manuals-tools/t101_en.htm
http://webarchive.nationalarchives.gov.uk/+/http:/www.dfid.gov.uk/foi/tools/chapter_05.htm
http://webarchive.nationalarchives.gov.uk/+/http:/www.dfid.gov.uk/foi/tools/chapter_05.htm
http://webarchive.nationalarchives.gov.uk/+/http:/www.dfid.gov.uk/foi/tools/chapter_05.htm
http://webarchive.nationalarchives.gov.uk/+/http:/www.dfid.gov.uk/foi/tools/chapter_05.htm
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Development – Log 
Frame 

World Bank 

The Logframe 
Handbook: A Logical 
Framework Approach 
to Project Cycle 
Management 

n.d This handbook discusses the rationale and essential 
elements of the Log Frame for practitioners. While 
providing guidelines for World Bank usage, the 
Handbook is generic enough for use by clients and 
consultants. 

http://www.wau.boku.ac
.at/fileadmin/_/H81/H81
1/Skripten/811332/811
332_G3_log-
framehandbook.pdf 

UNDP 

Knowing the What 
and the How: RBM in 
UNDP, a Technical 
Note 

n.d Provides guidance to UNDP operating units on results-
based management (RBM) in UNDP.  An introduction 
to RBM, the process and philosophy is outlined. 

http://www.undp.org/eo/
documents/methodolog
y/rbm/RBM-technical-
note.doc 

USAID 

TIPS: Building a 
Results Framework 

2000 An instructional guide to developing a results 
framework - is a graphic representation of a strategy to 
achieve a specific objective that is grounded in cause-
and-effect logic. The focus is on using results 
frameworks for USAID projects, however the concepts 
and approach are applicable across different 
organizations.  

pdf.usaid.gov/pdf_docs/
pnadw113.pdf 

 

In addition to the tools and resources, Miradi is a programme that supports adaptive management in 
conservation projects: https://miradi.org/ 

There are dedicated training programmes and technical support offered for design, management, and 
monitoring of conservation projects.  

http://www.wau.boku.ac.at/fileadmin/_/H81/H811/Skripten/811332/811332_G3_log-framehandbook.pdf
http://www.wau.boku.ac.at/fileadmin/_/H81/H811/Skripten/811332/811332_G3_log-framehandbook.pdf
http://www.wau.boku.ac.at/fileadmin/_/H81/H811/Skripten/811332/811332_G3_log-framehandbook.pdf
http://www.wau.boku.ac.at/fileadmin/_/H81/H811/Skripten/811332/811332_G3_log-framehandbook.pdf
http://www.wau.boku.ac.at/fileadmin/_/H81/H811/Skripten/811332/811332_G3_log-framehandbook.pdf
http://www.undp.org/eo/documents/methodology/rbm/RBM-technical-note.doc
http://www.undp.org/eo/documents/methodology/rbm/RBM-technical-note.doc
http://www.undp.org/eo/documents/methodology/rbm/RBM-technical-note.doc
http://www.undp.org/eo/documents/methodology/rbm/RBM-technical-note.doc
https://miradi.org/
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ANNEX C3: ECOSYSTEM-BASED INDICATORS 
This annex provides links to a number of resources that can provide guidance in the selection of 
ecosystem-based indicators, and provides a sample list of EBA indicators against different impact types 
and ecosystem services. Further, a closer look at one indicator is provided as an example of the type of 
information that can guide the user in defining whether a certain indicator would be useful in their context.   

 

Guidance and Resources for Selection of Ecosystem-Based Indicators  

Resource Year Description Link 

CBD 

AD HOC Technical 
Expert Group Meeting 
on Indicators for the 
Strategic Plan for 
Biodiversity.  

2011 Report on meeting of the Ad Hoc Technical Expert 
Group on Indicators - Contains a range of indicators 
that can be adopted to measure performance across 
four key questions: How is the status of biodiversity 
changing? (state); Why are we losing biodiversity? 
(pressures and underlying causes); What are the 
implications? (benefits); and What do we do about it? 
(responses). There is an embedded excel file providing 
additional information on the indicators, including, 
scale, scientific validity, ease of communication, data 
requirements and details on how is measuring the 
source (agencies).  

While focused at the national scale, the resource 
provides insight into indicators that can demonstrate 
change across four key areas (response, pressure, 
state and benefits), focusing review activities and 
contributing to policy formation.  

http://www.bipindicators
.net/  

GRI 

Approach for 
reporting on 
ecosystem services 

2011 Translates emerging thinking on ecosystem services 
(ES) into sustainability reporting indicators and 
approaches that can be used by organizations in all 
sectors. While focused on organizations, the guide 
provides a good introduction to ecosystem services 
and assessment approaches, including criteria for 
indicator design. 

http://www.bipindicators
.net/  

UNESCO 

A Handbook for 
Measuring the 
Progress and 
Outcomes of 
Integrated Coastal 
and Ocean 
Management 

2006 Very detailed handbook that presents a range of 
environmental indicators to monitor the state of the 
coastal and marine environment, as well as 
socioeconomic and governance indicators.  The 
indicators are aligned to Integrated Coastal and Ocean 
Management objectives.  In addition, the handbook 
outlines an approach to test the selected indicators and 
provides case examples of indicators embedded within 
a range of evaluation frameworks, for example, logical 
framework.  

https://www.unesdoc.u
nesco.org/images/0014
/001473/147313e.pdf  

CBD 

Developing 
Ecosystem Service 
Indicators 

2011 Report that provides a detailed synthesis of the 
different kinds of ecosystem services categories, and 
many different kinds of indicators and metrics used to 
monitor them in recent programmes and initiatives 
globally  

www.cbd.int/doc/public
ations/cbd-ts-58-en.pdf 

http://www.bipindicators.net/
http://www.bipindicators.net/
http://www.bipindicators.net/
http://www.bipindicators.net/
https://www.unesdoc.unesco.org/images/0014/001473/147313e.pdf
https://www.unesdoc.unesco.org/images/0014/001473/147313e.pdf
https://www.unesdoc.unesco.org/images/0014/001473/147313e.pdf
http://www.cbd.int/doc/publications/cbd-ts-58-en.pdf
http://www.cbd.int/doc/publications/cbd-ts-58-en.pdf
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Resource Year Description Link 

The Energy and 
Biodiversity 
Initiative 

Biodiversity Indicators 
for Monitoring 
Impacts and 
Conservation Actions 

n.d. Outlines a methodology for developing site-level 
indicators to monitor significant positive and negative 
biodiversity impacts. While the guidance is targeted at 
oil and gas operators, the approach outlined in 
applicable for a range of contexts and provides clear 
guidance on the approach to indicator delineation. This 
valuable guidance does not present a list of indicators 
– rather it focuses on the method of deriving indicators. 
This is most appropriate given the context specific 
nature of ecosystem-based adaptation.  

http://www.theebi.org/p
dfs/indicators.pdf  

Sparks et al  

Linked indicator sets 
for addressing 
biodiversity loss 

2011 A journal article advocating the 4-stage Response-
Pressure-State-Benefit framework for selection of 
indicators. Examples of linked indicator sets are 
provided for humid tropical forests and marine fisheries 
to illustrate the concept; however, further guidance on 
indicator selection is not provided.  

www.dulvy.com/publica
tions/forthcoming/Spark
s2011_online%20early.
pdf 

 

 

 

A CLOSER LOOK AT EBA INDICATORS: SOIL INFILTRABILITY & RESPIRATION 

Further information should be gathered on indicators to ensure they are suitable for data collection in your 
context. Here we provide some information on soil infiltrability and respiration. Information can be gathered from 
research papers or ecosystem management indicator guidebooks (refer to Error! Reference source not 
found.Error! Reference source not found. for information).   

 

Why a useful indicator for EBA? 

 Soil respiration correlates with net primary production and therefore provides an indication of ecosystem 
functioning (Mills et al 2001) 

 Soil infiltrability methods may be useful for assessing the effect of different land management practices 
on the tendency of soils to crust (Mills and Fey 2004) 

 The tendency of water to infiltrate (infiltrability) determines the productivity of rangelands (Daryanto and 
Eldridge 2010) 

 Soil infiltrability is an important soil quality indicator, as it has important agricultural and environmental 
implications and is strongly affected by land management practices (Van Es and Schindelbeck n.d.) 

How to monitor the indicator? 

 Laboratory infiltration method – soil column (Mills & Fey 2004) 

 Rapid laboratory syringe method (Medinkski et al. 2009) 

 The Cornell Sprinkle Infiltrometer (Van Es & Schindelbeck)  

 Soil collars (Mills et al. 2011) 

Some indicators can require intensive monitoring. Monitoring requirements should be considered against 
available resources to inform selection.  

 

 

http://www.theebi.org/pdfs/indicators.pdf
http://www.theebi.org/pdfs/indicators.pdf
http://www.dulvy.com/publications/forthcoming/Sparks2011_online%20early.pdf
http://www.dulvy.com/publications/forthcoming/Sparks2011_online%20early.pdf
http://www.dulvy.com/publications/forthcoming/Sparks2011_online%20early.pdf
http://www.dulvy.com/publications/forthcoming/Sparks2011_online%20early.pdf
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Sample EBA indicators aligned to ecosystem services addressed and different adaptation technologies (both EBA technologies and traditional adaptation 
technologies (non-EBA) 

Impact area Adaptation 
technology 

Description Ecosystem services 
addressed 

Example EBA Indicators 

Coastal zone: 
Erosion Control 

Beach 
nourishment 

Beach nourishment is primarily used in response to shoreline 
erosion, although flood reduction benefits may also occur. The 
approach involves the artificial addition of sediment of suitable 
quality to a beach area that has a sediment deficit to maintain 
beach width and provide storm protection. 

 Storm protection 

 Erosion control 

 Recreation and aesthetic 
values 

 Biological conservation 
(e.g. turtle nesting sites) 

 No of species change 

 Diversity of species  

 Range of species  

 Number of visitors 

 Beach width  

Artificial Sand 
Dunes and 
Rehabilitation 

Dune rehabilitation refers to the restoration of natural or artificial 
dunes from a more impaired, to a less impaired state of overall 
function, in order to gain the greatest coastal protection benefits. 
Artificial dune construction and dune rehabilitation are aimed at 
reducing both coastal erosion and flooding in adjacent lowlands. 

 Storm protection 

 Erosion control 

 Recreation and aesthetic 
values 

 As above 

 Flood defence  

 Flood regulation services 

 Flood control 

 Storm protection and 
shoreline stabilisation 

Beach Drainage A beach drainage system is designed to encourage accretion by 
artificially lowering the groundwater table through drainage and 
pumping of water from under the beach 

 Erosion control 

 Recreation and aesthetic 
values 

 Beach width  
 

Seawalls Seawalls are hard engineered structures designed to prevent 
further erosion of a shoreline. Sea walls vary significantly in form 
and materials depending on the physical setting 

 Storm protection 

 Erosion control 

 Change in value of 
infrastructure 

 Flood defence 

 Storm protection and 
shoreline stabilization 

Breakwaters Breakwaters are used as shore and coastal protection measures. 
Breakwaters can either be offshore (detached) or located in the surf 
zone. Breakwaters encourage the formation of salient which 
contributes to beach widening 

 Storm protection 

 Erosion control 

 Biological conservation 
(migration of species 
annually or other times) 

 Influence on literal shore 
drift of sediments and 
sand (amount and grain 
size)  

Groynes A Groyne is a hard engineered structure constructed perpendicular 
to the shoreline. The structure encourages beach widening by 
trapping longshore sediments. Localised erosion occurs on the 
downdraft side of the structure 

 Erosion control 

 Recreation and aesthetic 
values 

 Beach width  

 Shoreline stabilisation 

 Number of visitors 

Rock Armour / Rip 
Rap 

Rock Armour and Rip Rap are stone laid on an embankment of 
shoreline designed to absorb erosion forces and protect the 
adjacent foreshore embankment 

 

 Erosion control  Shoreline stabilization 



 

91 | Ecosystems Based Adaptation: Moving from Principles to Practice 
91 

Impact area Adaptation 
technology 

Description Ecosystem services 
addressed 

Example EBA Indicators 

Gabions Gabions are wire, armour filled cages or mattresses used to retain 
and protect slops from coastal and stream erosion 

 Erosion control 

 Storm protection 

 Shoreline stabilization 

  

Brush mattressing A brush mattress is a layer of branches placed on a dune/shoreline 
or stream bank designed to protect against small scale erosion from 
waves and wind. 

 Erosion control 

 Nutrient cycling 

 Shoreline stabilization 

 Sediment transfer  

 Soil quality 

 Soil infiltrability 

  

Revegetation Revegetation is used in the coastal zone to prevent/reduce erosion, 
to improve riverbank ecosystem structure/function and to improve 
water quality 

 Erosion control 

 Recreation and aesthetic 
values 

 Production of 
atmospheric oxygen 

 Shoreline stabilization 

 Vegetation 
density/coverage  

 Habitat provisioning 

 Soil infiltrability 

 Soil organic matter 
content 

 Canopy cover 

 Survivorship of plants 

 Growth rates of plants 

Wetland 
Restoration 

Wetland restoration aims to reduce coastal flooding and erosion 
and can also provide new habitats and environmental benefits. The 
most commonly restored wetland ecosystems for coastal protection 
are saltmarshes and mangroves 

 Nutrient cycling 

 Soil formation and 
retention 

 Water cycling 

 Erosion control 

 Production of 
atmospheric oxygen 

 Water quality 
parameters: Level of 
nitrates, phosphates, pH, 
BOD, Turbidity etc  

 Habitat provisioning 

 Soil organic matter 
content 

Mangrove 
forestation and 
conservation 

Mangrove forestation and conservation aims to provide a natural 
buffer against coastal erosion and inundation, mangrove forests can 
also significantly contribute to habitat values 

 Nutrient cycling 

 Production of 
atmospheric oxygen 

 Storm protection 

 Erosion control 

 Mangrove extent as 
proxies for the condition 
of regulating services 

 Mangrove area as % of 
coastline  

 Storm protection and 
shoreline stabilization 

 Wave attenuation 

 Habitat provisioning 

Floating 
Agricultural 
Systems 

Floating agriculture is a way of utilising areas, which are 
waterlogged for long periods of time in the production of food. 
Floating agriculture is aimed at adapting to more regular or 
prolonged flooding 

 Food, fiber and fuel 

 Nutrient cycling 

 Crop production  

 Crop value  
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Impact area Adaptation 
technology 

Description Ecosystem services 
addressed 

Example EBA Indicators 

Coastal 
Setbacks/buffers 

Coastal setbacks are a pre-determined distance to a coastal feature 
(usually the line of permanent vegetation) within which all or certain 
types of development are prohibited. Setbacks are used to adapt to 
coastal flooding and erosion 

 Storm protection 

 Erosion control 

 Number of people 
impacted by coastal 
flooding 

 Buffer as % of coastal 
zone  

 Soil/Rock type 
(erodibility)  

Coastal zone: 
Biodiversity & 
Ecosystem 
Conservation 

Coral Reef 
Rehabilitation and 
Restoration 

Coral reef rehabilitation and restoration aims to assist the recovery 
of a coral reef ecosystem that has been degraded, damaged, or 
destroyed through partially or full replacing structural or functional 
characteristic of a reef system. I question this as EBA 

 Food, fibre and fuel 

 Recreation and aesthetic 
values 

 Nutrient cycling 

 

Artificial Reef 
Construction 

Construction of artificial reef systems may be used for a variety of 
reasons including coastal defence mechanism, provide/enhance 
marine ecosystems and/or provide a recreational facility (i.e. diving 
and surfing) 

 Storm protection 

 Erosion control 

 Recreation and aesthetic 
values 

 Again this can only be 
achieved on a small 
scale 

 Wave attenuation 

 Beach width  

 Cultural conservations 
 e.g. local fishing areas 
enhanced 
Larval recruitment  
Larval survival 
Larval diversity abundance 
and spatial distribution 

Marine Protected 
Areas 

Marine Protected Areas (MPAs) are designated areas where 
varying restrictions apply in order to conserve marine biodiversity 
and maintain ecological processes and to provide for ecologically-
sustainable use, public appreciation, education, understanding and 
enjoyment of the marine environment 

 Food, fibre and fuel 

 Genetic resources 

 Seed dispersal 

 Invasion resistance 
 

 Species abundance  

 Species distribution  

 Habitat distribution and 
abundance  

 Local income  

 Gender balance in 
benefits 

 Size distribution of 
species  

 Spill over effect  

 Abundance in adjacent 
waters  

 Age of recruitment of 
species  

 Ecotourism potential  
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Impact area Adaptation 
technology 

Description Ecosystem services 
addressed 

Example EBA Indicators 

 Fisheries 
Management 
Plans 

The management of a renewable resource in order to balance 
current consumption use with investment in future production 
capacity taking into account the need to reduce by-catch and 
destructive fishing practices and the uncertainty fishing effort 

 

 Food 

 Genetic resources 

 Habitat conservation 

 Stock structure 

 Size structure 

 Distribution and 
abundance 

 Cultural values 

 Size of stock  

 Species diversity  

 Individual size at 
spawning  

 Size and distribution of 
species  

 Biomass  

 Level of by-catch  

 Value of fish production 

Agriculture: Soil 
conservation 
and 
management 

Slow-forming 
Terraces 

Slow-forming terraces are constructed from a combination of 
infiltration ditches, hedgerows and earth of stone walls. The 
terraces decrease surface water runoff, and increase water 
infiltration, they are used to improve the conditions for agricultural 
production, decrease erosion and increase soil moisture 

 Erosion control 

 Food, fibre and fuel 

 Soil formation and 
retention 

 Nutrient cycling 

 Water cycling 

 Crop production  

 Value of crops (income)  

 Irrigation demand 

 Level of soil erosion 

 Consumption of fuels 

 Rate of sediment transfer  

 Landslide frequency 

 Runoff regulation 

 Rate of erosion 
measured through 
permanent metal rods 
inserted into soil 

 Soil infiltrability 

Conservation 
Tillage 

Conservation tillage refers to a number of strategies and techniques 
for establishing crops in a previous crop’s residues, which are 
purposely left on the soil surface. This slows water movement, 
which reduces the amount of soil erosion 

 Food, fibre and fuel 

 Erosion control 

 Water cycling 

 Soil retention and 
formation 

 Crop production  

 Value of crops (income)  

 Irrigation demand 

 Fertilizer demand 

 Level of soil erosion 

 Consumption of fuels  

 Percentage of area with 
exposed soil  

 Land cover 

Integrated 
Nutrient 
Management 

The aim of Integrated Nutrient Management (INM) is to integrate 
the use of natural and man-made soil nutrients to increase crop 
productivity and preserve soil productivity for future generations 

 Food, fibre and fuel 

 Nutrient cycling 

 Soil formation and 
retention 

 Fertilizer demand 

 Irrigation demand 

 Level of soil erosion 

 Soil infiltrability 
 

Agriculture: 
Sustainable 
Crop 

Crop 
Diversification 

Crop diversification through the introduction of new cultivated 
species and improved varieties if aimed at enhancing plant 
productivity, quality, health and nutritional value and build resilience 

 Food, fibre and fuel 

 Pest and disease control 

 Genetic resources 

 Crop production  

 Value of crops (income)  

 Incidence of pests 
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Impact area Adaptation 
technology 

Description Ecosystem services 
addressed 

Example EBA Indicators 

Management & 
Agro 
biodiversity 
Conservation 

to pests, diseases and climate change  Seed dispersal 

 Pollination 

 Invasion resistance 

 Fertilizer demand 

 Irrigation demand 

 Consumption of fuels 

Ecological Pest 
Management 

Ecological Pest Management (EPM) is an approach to increasing 
the strengths of natural systems to reinforce the natural processes 
of pest regulation and improve agricultural production. 

 Food, fibre and fuel 

 Pest and disease control 

 Incidence of pests 

 Crop production  

 Crop value  

Agriculture: 
Sustainable 
Farming 
Systems 

Mixed Farming Mixed farming is an agricultural system in which a farmer conducts 
different agricultural practices together, such as cash crops and 
livestock. The aim is to increase productivity and to complement 
land and labour demands across the year in varying conditions 

 Food, fibre and fuel 

 Genetic resources 

 Nutrient cycling 

 Seed dispersal 

 Crop production  

 Value of crops (income)  

 Level of employment  

 Down time  

 Consumption of fuels 

 Number and value of 
livestock  

Agro-forestry Agro-forestry is an integrated approach to the production of trees 
and of non-tree crops or animals on the same piece of land. Agro-
forestry can improve the resilience of agricultural production to 
current climate variability as well as long-term climate change 
through the use of trees for intensification, diversification and 
buffering of farming systems 

 Food, fibre and fuel 

 Genetic resources 

 Soil formation and 
retention 

 Production of 
atmospheric oxygen 

 Water cycling 

 Climate regulation 

 Crop production  

 Value of crops  

 Soil erosion by 
maintenance of forest 
cover 

 Number of trees  

 Runoff regulation 

 Rate if sediment transfer 

 Habitat provisioning 

 Soil infiltrability 

 Soil organic matter 
content 

 Canopy cover 

 Survivorship of plants 

 Growth rates of plants 
 

Farmer Field 
Schools 

The Farmer Field School (FFS) is a group-based learning process 
designed to promote integrated pest management. The FFS is 
design to equip farmers with knowledge and experience to be able 
to cope with climate change 

 Knowledge systems 

 Education and inspiration 

 Attendance 

 Uptake by participants 

 Crop value  

 Crop production  

 Runoff regulation 

 Erosion regulation 

Water 
Resources:  

Rainwater 
Collection from 
Ground Surfaces 

This practice consists of collecting rainfall from ground surfaces 
using micro-catchments to divert or slow runoff so that it can be 
stored before it can evaporate. The second part consists of 

 Freshwater 

 Water cycling 

 Soil formation and 

 Number of people with 
access to clean water  

 Water quality 
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Impact area Adaptation 
technology 

Description Ecosystem services 
addressed 

Example EBA Indicators 

– Small 
Reservoirs and 
Micro-catchments 

collecting flows from a river, storm or other natural watercourse 
(sometimes called floodwater harvesting) which can be stored and 
used to improve soil moisture for agriculture  

retention  Soil infiltration 

 Annual per capita water 
availability  

 Catchment area  

Catchment 
Thinning 

Catchment thinning involves the planned removal of vegetation 
(trees) in densely forested areas that are suffering from drought to 
increase the amount of surface water runoff and increase stream 
flows. The technique is currently in its infancy 

 Food, fibre and fuel 

 Water cycling 

 Stream flow 

 Number of people with 
access to clean water  

 Water quality 

 Groundwater level  

 Catchment area  

 Soil infiltrability 

Bores/Tubewells 
for Domestic 
Water Supply 
During Drought 

Increasing access to groundwater through the installation and or 
improvement of boreholes to ensure a source of potable water 
during periods of drought 

 Freshwater  Soil salinity 

 Water quality 

 Water balance 

 Number of people with 
access to clean water  

 Estimated costs of 
developing groundwater 
sources for rural 
domestic supply 

Desalination Desalination is the process of removing sodium chloride (salt) from 
brackish water as well as sea water. Desalination can be achieved 
through either thermal processes (evaporation) or membrane 
processes  

 Freshwater  Number of people with 
access to clean water  

 Water quality 

 Incidence of water borne 
disease 

 

Improving the 
resilience of wells 
to flooding  

This technology consists of construction containment structures 
(bunds) around wells and bores to prevent contamination from 
floodwaters. The structures are generally a concrete apron with a 
clay (bentonite)/grout or concrete seal 

 Freshwater  

 Human disease 
regulation 

 Water quality 

 Occurrence of well 
inundation 

 Number of people with 
access to clean water  

Rainwater 
harvesting from 
rooftops 

This basic technology involves the collection of rainwater from 
rooftop catchments and diversion to a storage reservoir (tank) for 
later use 

 Freshwater  Number of people with 
access to clean water  

 Water quality and 
quantity 

 Water storage capacity 
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ANNEX D1: RESOURCES OUTLINING AN ADAPTIVE APPROACH 

TO ECOSYSTEM MANAGEMENT 
Resource Description Link 

US Department 
of the Interior 

Adaptive 
Management 
Technical Guide 

The U.S Department of the Interior developed this technical 
guide to assist users in improving decision-making through 
adaptive management. Collaborative involvement of 
communities of interest and place, results from monitoring and 
assessment are used to adjust management decisions, 
progress is made toward management objectives. 

http://www.doi.gov/initiatives/A
daptiveManagement/document
s.html 

 

Earthscan 

The Adaptive 
Water Resource 
Management 
Handbook 

The Adaptive Water Resource Management Handbook 
provides an introduction to the key concepts of adaptive water 
management and adaptive management in general. Specific 
tools and instruments for adaptive management are also 
provided along with several case studies to provide practical 
information to the user 

http://www.newater.uni-
osnabrueck.de/index.php?pid=
1052 

The NEPA 
Task Force 
Report to the 
Council on 
Environmental 
Quality  

Chapter 4 
Adaptive 
Management 
and Monitoring 

This chapter provides a case for using adaptive management 
by guiding the user through the key adaptive management 
benefits and concerns. An approach to planning for adaptive 
management is outlined, including, factors and approaches to 
adaptive management, documentation, implementation and 
integration. While the report is specific to the National 
Environmental Protection Authority, the approach has broader 
value for implementing adaptive management.  

http://www.doi.gov/initiatives/A
daptiveManagement/TechGuid
e.pdf  

PBRO 
Conservation 
Science 

Developing and 
Implementing 
an Adaptive 
Conservation 
Strategy 

This resource provides a guide for improving adaptive 
management and sharing the learning among conservation 
practitioners 

www.prbo.org/cms/docs/consp
lans/ACSGUIDEweb.pdf 

Fleischman 
2008 

A case study of 
the 
implementation 
of adaptive 
management in 
the U.S.D.A. 
Forest Service 

Provides a good introduction to what adaptive management 
should look like, and then provides a case study of adaptive 
management from the U.S. Forest Service. While this is a 
paper, not a handbook, it provides insight into some barriers 
and supporting factors for adaptive management. 

http://www.indiana.edu/~works
hop/publications/materials/conf
erence_papers/fleischman.pdf  

National 
Forest Service 

A 2-page summary outlining the keys to success for adaptive 
management and a list of checklist questions to guide the user 
in determining whether adaptive management is suitable in 
their context  

http://nationalforests.org/file/do
wnload/500  

Allen and 
Stankey 2009 

Adaptation 
Environmental 
Management 

This book presents lessons learned from case studies of 
adaptive management, drawn from Australia, New Zealand, 
the USA, Canada, the UK and Europe. 

Not available online.  

http://www.doi.gov/initiatives/AdaptiveManagement/documents.html
http://www.doi.gov/initiatives/AdaptiveManagement/documents.html
http://www.doi.gov/initiatives/AdaptiveManagement/documents.html
http://www.newater.uni-osnabrueck.de/index.php?pid=1052
http://www.newater.uni-osnabrueck.de/index.php?pid=1052
http://www.newater.uni-osnabrueck.de/index.php?pid=1052
http://www.doi.gov/initiatives/AdaptiveManagement/TechGuide.pdf
http://www.doi.gov/initiatives/AdaptiveManagement/TechGuide.pdf
http://www.doi.gov/initiatives/AdaptiveManagement/TechGuide.pdf
http://www.prbo.org/cms/docs/consplans/ACSGUIDEweb.pdf
http://www.prbo.org/cms/docs/consplans/ACSGUIDEweb.pdf
http://www.indiana.edu/~workshop/publications/materials/conference_papers/fleischman.pdf
http://www.indiana.edu/~workshop/publications/materials/conference_papers/fleischman.pdf
http://www.indiana.edu/~workshop/publications/materials/conference_papers/fleischman.pdf
http://nationalforests.org/file/download/500
http://nationalforests.org/file/download/500
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