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Forewonrd

Addressing adaptation and resilience issues is increasingly
becoming an imperative in the global fight against climate
change and large amounts of resources, both public
and private, are being directed towards the purposes of
enhancing adaptive capacity, strengthening resilience and
reducing vulnerability.

But how are we actually doing? Are we succeeding in
making our societies and economies less vulnerable and
more resilient to the impacts of climate change? And are
we getting the most ‘adaptation’ or resilience out of our
investments? These questions have become increasing
urgent in recent years, reflecting the increasing amount of
funds being invested and the Paris Agreement’s formulation
of a global adaptation goal and its general provisions toward
transparency in both mitigation and adaptation actions.

This new edition of the UDP perspectives series seeks to fuel
continued global discussions on these important questions,
by bringing together knowledge and unique perspectives
from a range of global experts and practitioners. The
articles contained in this volume highlight that the purpose
of measuring adaptation, and consequently WHAT we are
measuring, is highly context dependent. The question of
what constitutes meaningful adaptation metrics, will thus
result in very different answers, depending on whether
you ask a vulnerable farmer in Africa, an adaptation fund
manager or a UNFCCC negotiator. The wide range of
perspectives provided in this volume on what meaningful
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adaptation metrics are, or could be, thus help to further
contextualize the international discourse on adaptation
metrics. They also serve as reminder that the frameworks
and processes we develop for measuring, aggregating and
comparing adaptation results have to meet the needs of all
stakeholders — from local to global levels.

While we cannot promise that any of articles provide any gift
wrapped solutions, it is our hope that the publication will
bring valuable insights that can benefit everyone concerned
with the issues of transparency and metrics for adaptation,
from international experts and UNFCCC negotiators, over
national ministries and technical experts, to stakeholders
working with adaptation at community levels.

This new perspectives edition builds on and enhances
the UNEP DTU Partnership’s expanding portfolio of
transparency related activities, including the Initiative for
Climate Action Transparency (ICAT), support to countries
under the Capacity Building Initiative for Transparency
managed by the Global Environment Facility, and the annual
Adaptation Gap Reports.

Ao &

John Christensen



A note on terminology

The term ‘metrics’ is used in the title of this publication
to emphasise that the publication’s main interest is in the
quantitative rather than qualitative assessment of adaptation
and with results rather than process. The question of interest
is essentially the ‘unit(s) of measurement’ that could be used
to measure, aggregate and compare adaptation results.
However, going through the monitoring and evaluation
(M&E) literature, and even the articles in this volume, it
quickly becomes clear that many other terms are being used,
either interchangeably with ‘metrics’ and/or with slightly
different meanings, the most common one being ‘indicators’.

A full discussion of the various definitions and minor
nuances between them (not to mention which definition is
more academically ‘correct’) would require a separate article
in itself, which would go beyond what is intended here. In
general, however, one simple way to make a distinction

between ‘indicators’and ‘metrics’ might be to use ‘indicators’

for the particular element of adaptation success being
assessed (e.g. the level of climate change vulnerability in a
given population or the resilience of crop yields to climate
change-induced drought) and ‘metrics’ for the specific
‘unit of measurement’ with which to quantify it (e.g., with
reference to the above, a specifically designated vulnerability
index value or water use in m?/tonnes of harvest). In this

definition (which seems to correspond well with most, but
not all, articles in this volume), any given ‘indicator’ could
have several ‘metrics; whereas any given ‘metric’ could
refer to several different ‘indicators’. In other words, the
two would be conceptually distinct, but at the same time
mutually dependent, which may explain the interchangeable
use of the concepts.

Given the lack of any universal agreement on terminology,
even among experts and practitioners, we have not striven
to impose any one definition of ‘metrics’ upon authors, but
rather emphasized that articles should provide perspectives
on the volume’s core question of how to measure, aggregate
and compare adaptation results, otherwise leaving what
terms to use and with what definitions (or lack of them) to
the authors. Beyond their individual perspectives, therefore,
the articles also provide an interesting sample of how the
term ‘metrics’is defined and used. While there do not seem
to be very serious practical implications of the unclear and
sometimes contradictory use of the terms used in these
articles, it does highlight the importance of agreeing on
common and unambiguous definitions of terms like ‘metrics’
and ‘indicators’ for adaptation purposes, for example,
through UNFCCC or IPCC processes.
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Adaptation metrics:
perspectives on measuring,
aggregating and comparing
adaptation results

Background

The UNEP DTU Partnership (UDP) ‘Perspectives’ Series
is a series of publications aimed at sharing expert and
practitioner opinions and experiences on emerging topics
related to climate change. ‘Perspectives’ publications aim
to kick-start and further discussions at the academic,
political and practical levels. This new volume addresses a
key question for adaptation policy and practice: ‘How can
we measure, aggregate and compare climate change
adaptation needs and results across activities, countries
and sectors?’ The volume collects together eleven articles
from international experts and practitioners, each offering
their own unique insights and perspectives on this main
thematic question.

The issue of how to establish meaningful metrics for climate
change adaptation is gaining impetus on both the political

and academic agendas. There is increased recognition of the
need to prioritize and directing limited adaptation funding
to the most vulnerable countries and population groups in
the most cost-effective way (Persson & Remling, 2014; Leiter
& Pringle, 2018; Michaelowa & Stadelmann, 2018). Similarly,
there is a growing focus on measuring, aggregating and
comparing the results of ongoing adaptation investments
spanning multiple regions, sectors and specific local contexts
(GEF, 2010; Spearman & McGray, 2011). Finally, the Paris
Agreement has, for the first time, defined a ‘global goal on
adaptation’ of ‘enhancing adaptive capacity, strengthening
resilience and reducing vulnerability to climate change,
with a view to contributing to sustainable development and
ensuring an adequate adaptation response in the context of
the temperature goal referred to in Article 2° (UNFCCC,
2016). Progress towards this goal will need to be periodically
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assessed, starting with the global stocktake in 2023 (Article
14 of the Paris Agreement), but the exact metrics to be used
have yet to be agreed (UNEP, 2017). The establishment of
a global goal stresses the urgency of addressing the issue of
how to measure and track adaptation at and across different
levels over time. It may also help promote the creation of a
global (i.e. more universal) framework for understanding
adaptation and approaching its assessment.

To address such needs, approaches for identifying standard
international ‘adaptation metrics’ must be discussed.
Surprisingly few concrete ideas for deriving standard
comparable and aggregable metric(s) for practical
application are currently available, whether in academia,
at the institutional level or in climate negotiations. This
apparently stalled progress is probably indicative of both the
scientific complexities involved and the lack of a political
appetite for pinpointing specific countries or sectors as more
vulnerable than others and thus as more in need of funding.
While consensus on an ‘answer’ to the basic question asked
in this volume is thus probably still a long way off, the articles
it brings together do demonstrate some emerging patterns in
respect of the key challenges that will be faced and outlines
some general directions on what potential solutions could
look like. These are summarized in the sections below under
three main headings:

+ The gap between theory and practice
+ The importance of context

+ Learning from experience

The gap between theory and practice

The global conversation around the measurement and
tracking of adaptation is marked by a disconnect between
the policy level and scholarly discussions, and practitioners
in the field, who, in the absence of a global consensus on
concepts and methodologies, have developed de facto
approaches and methodologies while implementing national
and project-specific monitoring and evaluation systems.
A common theme across all the articles in this volume is
therefore the struggle to find a balance between conceptual
and methodological considerations and the pragmatism
needed to implement MRE for adaptation in practice. In
this way, several of the articles in section A on methodology
discuss how best to align generic approaches with local
needs and interests, while many of the more practice-
oriented articles in section B describe efforts to translate
theoretical concepts into local reality. This complex situation
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of disconnect is rooted in key methodological and practical
issues as described below.

The nature of adaptation and

implications for measurement

As made clear throughout this report, there is no universally
accepted definition of what counts as adaptation in practice.
General definitions like the one proposed by the IPCC!
(2014) may be difficult to operationalize for a multitude
of diverse activities, projects or policies. The complexity
of the causal pathway between climate change and its
impacts makes the application of such general definitions
extremely challenging. Climate impacts unfold differently
across locations, timeframes and scales, being influenced
by a variety of social, economic and environmental factors.
The same applies to the ability of natural and human systems
to respond to such impacts, thus making what constitutes
successful adaptation differ depending on the circumstances.
This inherent difficulty in defining successful adaptation
cascades into the definition of desired outcomes and the
causal pathway to achieve them. Without defining precisely
how an activity will build resilience to climate change, it
is impossible to know whether any choice of indicators or
metrics are actually measuring the results of the specific
adaptation activity or those from any other effect modifier.

In addition, adaptation takes place against a moving baseline,
so conventional ‘ex-ante’ and ‘ex-post” assessment tools (i.e.
tools with a fixed baseline) are often unfit for adaptation
processes. Ideally, the baseline for measuring the impacts of
adaptation interventions should be ‘development as it would
have happened in the absence of adaptation investments.
That is, it should include the effects of any regular
development projects or investments made for purposes
other than addressing climate change and including also
all the uncertainty of climate impact modelling. In practice,
however, such methodological challenges, combined with
data and resource constraints, often mean that baseline
development follows conventional approaches, which in
turn means that results from impact assessments need to
be interpreted with caution.

IPCC (2014) defines adaptation as “the process of adjustment of human

or natural systems to actual or expected climate and its effects, aiming to
reduce or avoid the negative impacts of climate change or exploit beneficial
opportunities”.
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Measuring adaptation versus measuring development
The conceptual development of the techniques, theory and
practice of measuring adaptation has from an early stage
been driven by the need for accountability in adaptation
funding. When funding streams targeting adaptation were
set up by the international climate community, it became
necessary to demonstrate value for money. In particular,
it became urgent to document to what extent these funds
achieved their objectives of helping vulnerable countries and
populations adapt to the impacts of climate change, and to
provide clear guidance with regard to the metrics for both
prospective and retrospective evaluation.

Meanwhile, the links between development and adaptation
have become increasingly obvious. Climate change
impacts have the clear potential to set back development
achievements. Moreover, this interlinked nature of problems
adds urgency to the need to achieve development gains
in light of committed climate change. The vulnerability
reductions that are among the aims of adaptation frequently
support development and vice versa. Attribution, or the
documentation of how an observed positive change on
vulnerability can be attributed to a specific adaptation
activity, is an additional challenge of adaptation MRE, an
issue closely related to this embeddedness of adaptation
processes within general development.

In practice, the development of formal and de facto
methodologies for adaptation MRE has been heavily
influenced by general development thinking and the donor
community. This influence has been underpinned and
reinforced by years of practice by development agencies
of mainstreaming adaptation into their portfolio. The
rooting of adaptation MRE in existing experience of general
development is probably both unavoidable and desirable,
but it is critical that appropriate adjustments are made in
adaptation methodologies to take account of methodological
issues such as shifting baselines, attribution and timing.

The complex landscape of current approaches

Without a clear, all-encompassing metric like that used
in the context of mitigation (CO, equivalents), and in the
absence of wide agreements on a general system, a multitude
of adaptation and resilience MRE frameworks have been
proposed. Several key institutional players have all produced
various forms of overview and guidance documents on M&E
for adaptation. In particular, various donors and developing
agencies (e.g. GIZ, which is featured in this volume) have
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either created their own adaptation metrics frameworks
or mainstreamed standardized indicators into their M&E
practice. The experience of GIZ in using adaptation indicators
within its Results-Based Management system points to the
wide range of practices already established in adaptation
funders. This uncoordinated state of affairs is justifiably
described in the article by Michaelowa and Stadelmann as
a ‘hodgepodge’ It represents a potentially large-scale waste
of resources and institutional attention, further reinforcing
the urgency of wide agreements in this area.

The importance of context

A key theme brought out in the articles in this volume is
that the use and value of metrics is highly context-specific.
The scale of inquiry is one of the critical issues: metrics that
are appropriate in measuring the results of adaptation at the
local or project level may not be appropriate at the national or
international (aggregate) level. Similarly, different metrics are
often used in different sectors: agriculture-specific metrics,
disaster-risk specific metrics, etc. Moreover, the specific
local economic, environmental or social context could make
it necessary to use different metrics even for activities at the
same scale and in the same sector. This context-specificity
of metrics illustrates that adaptation is itself a complex and
highly embedded process that cannot easily be separated
from the physical and social contexts in which it happens.
The upside of ‘localized’ results frameworks, when used, is
that relevance and accuracy are maximized in each case.
In turn, this may improve ownership by the immediate
stakeholders involved in the process (local residents, project
staff etc.) and provide better learning. The downside is that
the aggregability of results across scales, time, geographies
and sectors (required at the national and global levels) is
generally more difficult when metrics are tailored to local
contexts. Finding a balance between the needs and relevance
of metrics for all stakeholders (local to global) is thus a key
theme of many of the articles in this volume.

Finding ways to match MRE needs at

different scales: from local to global

The recently published adaptation gap report (UNEP, 2017)
reviewed a number of adaptation assessment frameworks
designed for aggregation? and concluded that most of these
are in fact not well suited for aggregation nationally or globally.
It also found that the indicators used in these frameworks

2 Interpreted as the extent to which frameworks use indicators that are
comparable, consistent and comprehensive, with the potential for the country-
level indicators to be aggregated globally.
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were mostly proxies for adaptation outcomes and that the
need for standardization came at the expense of sensitivity to
context and validity of the proxies. The report identifies key
characteristics and principles for the development of a more
effective global adaptation assessment framework including:
1) using standardized indicators; 2) combining activity- and
results-based indicators; 3) clearly articulating assumptions
underlying the choice of indicators; 4) collecting data
repeatedly over a longer time span; 5) providing examples of
scoring criteria and guidelines for standardized indicators; 6)
using narratives such as theory of change, logic models etc.
to justify and contextualize targets vs. baselines; 7) focusing
on ‘contribution’ rather than ‘attribution’; and 8) strong
stakeholder engagement in the development and application
of national adaptation targets.

In parallel with these ongoing efforts to define standardized
assessment frameworks that can meet both local and
global needs, the articles in this volume demonstrate
how stakeholders at the national (Karani and Von Riith
& Schonthaler), project/local (Quesne et al. and Fisher &
Anderson) and sectoral (Ebi) levels are already defining their
own assessment frameworks and metrics and applying them
in practice. At least to an extent, most of these efforts are
trying to apply general assessment frameworks provided,
for example, through IIED’s ‘Tracking Adaptation and
Measuring Development’ (TAMD) framework, or GEF’s
‘Adaptation Monitoring and Assessment Tool’ (AMAT).
The overarching lessons from these efforts, which seems
to support the conclusions of the adaptation gap report,
seem to be that the general assessment frameworks should
be either open and flexible, which in turn implies a need for
significant local fine tuning and sacrificing standardization
and aggregability, or include only indicators that are so
general that they need to be supplemented by other (non-
aggregable) context-specific indicators. To some extent these
outcomes seem very similar, as they basically leave it to local
stakeholders to fill in the gaps. It is clear that significant
work is still needed to come up with a framework that is
both flexible enough to be locally relevant and specific and
standardized enough to truly provide a common approach
and sufficient guidance to local stakeholders on designing
adaptation assessment frameworks that work at all levels
and across all sectors.

Universal metrics?
A particular question arising out of the issue of scale outlined
above is the implicit common thread found across the
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articles contained in this volume (and explicitly in the article
by Michaelowa and Stadelmann) about the potential role
of ‘universal indicator(s)’ in adaptation. In a global context
of scarce public funds and competing priorities, the idea of
investing in activities whose results cannot be fairly measured
and compared is difficult to defend before constituencies.
Therefore, it is not surprising that international donors and
national budget managers are pushing for the design and use
of standardized metrics for adaptation that could ideally be
applied to all sorts of adaptation projects. Standard economic
principles of cost-efficiency (i.e. getting the most adaptation
per dollar) are practically impossible to imagine without a
single standard metric that can be applied across all types
of adaptation investment options. This kind of thinking is
bolstered by the fact that the other dimension of the climate
change problem (mitigation) is working with one relatively
simple and universal metric of CO, equivalents, which can
be applied across specific contexts to measure impacts in an
easily comparable format.

A universal, intercomparable set of adaptation metrics would
have advantages. It would set the basis for improved fairness
and accountability in resource allocation, as well as increasing
the probability of prioritizing high value-for-money and
impactful adaptation activities. However, the pitfalls and
disadvantages are also clear, and far-reaching. Low-capacity
settings and actors with low data availability may be at a
disadvantage in presenting their cases for adaptation needs.
A set adaptation MRE universal framework may overlook
important but difficult to measure social and cultural
dimensions. In many ways the idea of universal metrics
is thus the extreme version of the local vs. global problem
outlined above. That is, almost by definition, universal
metrics will be far removed from the local context in which
adaptation takes place. Moreover, in the case of monetizable
metrics (a frequently proposed element of universal metrics
for adaptation), a universal framework may skew allocation
towards projects where monetization is easier or to higher
income settings. Unsurprisingly, then, several of the articles
contained in this volume are highly critical of the potential
for defining and applying universal metrics in practice.
However, in the absence of some kind of universal ‘unit
of measurement’ or ‘unit of comparison, critical decisions
about the prioritization of limited adaptation funding will
remain qualitative and difficult to objectively verify.



Adaptation metrics: perspectives on

Learning from experience

As discussed above, a consensus on the conceptual and
practical approaches to MRE for adaptation is probably
unlikely in the near future. In the meantime, adaptation
projects continue to be funded and implemented, most
of them including some kind of M&E component and
thus creating an increasing body of practical experience
and lessons. The compilation of lessons obtained from
ongoing or implemented projects provides great learning
opportunities that could potentially inform both political
and academic discussions. Some examples of such practical
experiences are included in the articles contained in section
B. This begs the question of what we can learn from such
practical experience.

Learning from stakeholders

Beyond the actors represented in the international policy
arena, several types of stakeholders demand information
for adaptation. The article by Wang et al. presents a survey
of exactly this question, observing that various groups
of stakeholders have different information demands.
Intergovernmental organizations are more interested in the
assessment of adaptation efforts, whereas governments and
private businesses mainly demand effective translation of
risk into impacts for specific sectors or business activities.
The priorities of the latter groups regarding adaptation
MRE should be credibly mainstreamed into international
climate discussions. Moreover, their study suggests that
private-sector stakeholders in particular have difficulty
in distinguishing adaptation from other activities on the
ground. This underscores the urgency of raising awareness
and developing participatory processes in this area.

Beyond the consideration of stakeholders’ needs, however,
active stakeholder engagement is fundamental for effective
adaptation tracking and MRE. The engagement of
stakeholders in the co-creation of indicators has proved
important in both sectoral projects and local adaptation
tracking. Including stakeholder views and their assessments
of results is crucial to the credibility of adaptation evaluation
and is as such routinely included in the adaptation RBM of

several donors.

Learning from national and subnational experiences
M&E
frameworks can provide valuable insights for progress.

Nationally, government-mandated national

More than thirty countries have developed or are developing
national adaptation M&E systems, largely based on data
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already collected by government agencies or academia.
Several countries are also linking national and subnational
adaptation M&E systems. These national efforts add value
through the compilation of scattered data into a partial
national illustration of adaptation progress. They also provide
examples of how to work across governmental levels and
sectors, strengthening the evidence base for supranational
planning and decision-making.

Local-level experiences are also crucial, given the local
dimension of adaptation implementation. The article by
Fisher and Anderson included in this volume analyzes
experiences in developing climate adaptation metrics for local
government and community planning in several countries
using the Tracking Adaptation Measuring Development
(TAMD) framework. Among other lessons, they observed:
1) the importance of maintaining a clear picture of desired
changes and outcomes and the causal pathway with which
to achieve them; 2) the need to adapt indicators and metrics
to local realities and to contextualize the results; and 3) the
value of participatory discussions on metrics to help create
ownership of adaptation activities, underscoring again the
importance of stakeholder engagement.

As the authors note, all these experiences are already greatly
strengthening our grip on several aspects of the question
regarding how we can meaningfully measure, aggregate and
compare adaptation results, distinguish adaptation within
development action, work across levels and engage different
actors effectively. However, these lessons can only inform,
not replace, the great political effort needed to reach global-
level agreements to track and monitor adaptation effectively.

Overview of articles contained in this volume
As outlined in the background section above, this volume
collects together articles offering insights and perspectives
from a number of experts and practitioners, all organized
around the question: ‘How can we measure, aggregate
and compare climate change adaptation needs and
results across activities, countries and sectors?’. The
articles contained in this volume span more conceptual and
methodological discussions related to this question (section
A) and share the experiences and lessons of practitioners,
who, in the absence of a global consensus, apply de facto
responses to (elements of) this question in their work at the
national and/or project levels (section B).
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All the articles are intended as stand-alone pieces. They can
be read individually and/or in any order. There is, however,
an underlying logic to how they have been ordered.

Section A kicks off with Moehner providing an overview of
the broad evolution of the concept of ‘adaptation metrics’
under the UNFCCC and in the Paris Agreement. It notes
the general evolution of its objectives from prioritizing
countries’ adaptation needs to ensuring the accountability
and effectiveness of adaptation projects and more recently
towards assessing global progress. Leiter and Pringle
then examine the distinct characteristics of climate
change adaptation versus mitigation and the implications
for measuring progress in these two interrelated policy
domains. Through this discussion, the chapter also outlines
some of the main pitfalls of applying adaptation metrics. As
such it serves as good introduction to many of the general
themes in the volume. In their article, Wang et al. present
a comprehensive study of adaptation tracking needs among
191 stakeholders across the public and private sectors,
showing how the objectives of adaptation metrics can be
very different depending on who you are asking. Finally,
Michaelowa and Stadelmann discuss why, in their view,
universal metrics is an unavoidable concept when comparing
the effectiveness of adaptation projects and prioritizing
funding for them. They assess two possible candidates
for generic effectiveness metrics: economic benefits, and

disability-adjusted life years.

Section B is sequenced based on a scale ranging from the
local and/or project level to the national and sectoral or
portfolio levels. Fisher and Anderson analyze experiences
in developing adaptation metrics for local government
and community planning in several countries using the
Tracking Adaptation Measuring Development (TAMD)
framework, concluding broadly that local metrics need to
be contextualized to reflect local realities. They further
suggest that the best way forward for comparing and
aggregating across such local contexts are through scorecard
measurements. Quesne et al. discuss M&E frameworks
and metrics applied in three donor-funded adaptation
projects in Madagascar, analyzing how successful they
were in measuring adaptation impacts. Experiences from
the development of two national-level adaptation M&E
frameworks are then presented in the articles by van Riith
and Schonthaler (Germany) and Karani (Kenya). The two
articles together illustrate the similarities of the conceptual
challenges involved, as well as large differences in national
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contexts in terms of data availability, institutional capacity
and budgetary capacity. A common lesson, however, seems
to be the importance of basing national adaptation M&E
systems on existing data and processes, both to reduce costs
and avoid duplication of data-collection processes, and also
to improve the integration of adaptation into general national
planning and development. Naswa et al. look at experiences
from the global Technology Needs Assessment project and
the indicators proposed by countries for measuring the
impact and outcomes of prioritized technologies. They
then contrast these with the performance metrics expected
by global adaptation investment funds such as the Green
Climate Fund and propose ways to improve alignments
between the two, thus increasing the chances of acquiring
funding to implement countries’ Technology Action Plans.
From the viewpoint of such an international adaptation
funder, Leiter presents the approaches applied by GIZ,
Germany’s development cooperation organization, and
explains how it has mainstreamed adaptation into its existing
M&E systems. Finally, the article by Ebi presents experiences
from the health sector in developing outcome-specific
indicators and advocates the development of indicators
adequate for health adaptation. These would address both
the factors that affect individual and social vulnerability
to the hazards associated with a changing climate and the
process of increasing resilience to the health risks of climate
change.
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SECTION A

Annett Mohner
UNFCCC Secretariat*

The evolution of
adaptation metrics

under the UNFCCC and
its Paris Agreement

Abstract
]

Adaptation metrics under the UNFCCC have evolved
considerably over the last twenty years, starting with
measuring the degree of vulnerability of countries to
monitoring and evaluating adaptation at the project, sectoral
and subsequently national levels to more recently reviewing
the adequacy and effectiveness of adaptation and support,
as well as the collective progress made in achieving the
global goal on adaptation following the adoption of the
Paris Agreement in 2015. Despite the progress made, no
common metrics have yet been agreed for adaptation under

the Convention, and the global goal on adaptation remains
unspecified in respect of targets and indicators. Considering
the context-specific nature of adaptation, the inherent
methodological challenges and the evolving objectives for
measuring adaptation, the desirability, feasibility and above
all necessity of common metrics remains to be seen.

* The views expressed in this article are in the author’s personal capacity and
do not necessarily reflect the views of the United Nations or of the United
Nations Climate Change Secretariat.
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1. Introduction
This article illustrates the broad evolution of adaptation

metrics under the United Nations Framework Convention
on Climate Change (UNFCCC) and its Paris Agreement.

The understanding of adaptation metrics under the
UNEFCCC has evolved over the last twenty years (see figure
1) from measuring the degree of vulnerability of countries
(‘metrics to identify and prioritize adaptation needs’ —
section 2), to monitoring and evaluating adaptation at the
project, sectoral and subsequently national levels (‘metrics
to monitor and evaluate adaptation progress and actions’
— section 3) to more recently reviewing the adequacy and
effectiveness of adaptation and support, as well as the
collective progress made in achieving the global goal on
adaptation as established in the 2015 Paris Agreement
(‘metrics to evaluate effectiveness, adequacy and collective
progress’ — section 4).

2. Metrics to identify and prioritize adaptation
needs

Besides mitigation, adaptation is the other major response
for addressing climate change under the United Nations
Framework Convention on Climate Change (UNFCCC).
Adaptation entails anticipating any adverse effects of
climate change and taking appropriate action to prevent or

The evolution of adaptation metrics under the UNFCCC and its Paris Agreement

minimize any resulting damage, as well as taking advantage
of opportunities that may arise. Since its inception in 1992,
the UNFCCC has shaped and supported global action on
adaptation. An overview of the relevant adaptation provisions
included in the Convention can be found in Box 1.

2.1 Establishing the need for adaptation

In the lead-up to the entry into force of the Convention
in 1994, the focus was on mitigation, and Parties to the
UNFCCC mainly considered the question, ‘Do we need to
adapt?. They undertook systematic climate observations
and carried out impact assessments based on global models,
which constructed a range of possible long-term scenarios.
Although these scenarios were not sufficiently detailed
at the regional or national levels, they were instrumental
in identifying the key impacts of climate change. Parties
reported the findings of their vulnerability and adaptation
assessments in their initial national communications.
Second-generation assessments complemented the more
scenario-based first generation by looking at current
climate variability and at ways in which people are becoming
vulnerable and adapting. This approach also includes risk
assessment along with the more refined climate change
scenarios which allow consideration of what will happen in
the future, given changes in both natural and socio-economic
environments. More detailed historical accounts of the

— The Convention recognizes ‘that low-lying and other
small island countries, countries with low-lying coastal,
arid and semi-arid areas or areas liable to floods, drought
and desertification, and developing countries with fragile
mountainous ecosystems are particularly vulnerable to the
adverse effects of climate change’ (preambular paragraph
19).

— All Parties are to ‘formulate, implement, publish and
regularly update national and, where appropriate, regional
programmes containing measures to ... facilitate adequate
adaptation to climate change’ (Article 4.1(b)).

— All Parties shall ‘Cooperate in preparing for adaptation
to the impacts of climate change; develop and elaborate
appropriate and integrated plans for coastal zone
management, water resources and agriculture, and for the
protection and rehabilitation of areas, particularly in Africa,
affected by drought and desertification, as well as floods’
(Article 41(e)).

— All Parties shall ‘Take climate change considerations into
account, to the extent feasible, in their relevant social,
economic and environmental policies and actions,

Box 1. Adaptation provisions in the Convention (UNFCCC, 1992)

and employ appropriate methods, for example impact
assessments, formulated and determined nationally, with
a view to minimizing adverse effects on the economy, on
public health and on the quality of the environment, of
projects or measures undertaken by them to mitigate or
adapt to climate change’ (Article 4.1(f)).

— ‘The developed country Parties ... shall also assist the
developing country Parties that are particularly vulnerable
to the adverse effects of climate change in meeting costs of
adaptation to those adverse effects’ (Article 4.4).

— ‘The Parties shall give full consideration to what actions are
necessary under the Convention, including actions related
to funding, insurance and the transfer of technology, to meet
the specific needs and concerns of developing country
Parties arising from the adverse effects of climate change ..’
(Article 4.8).

— ‘The Parties shall take full account of the specific needs and
special situations of the least developed countries in their
actions with regard to funding and transfer of technology’
(Article 4.9).
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Figure 1. Evolution of functional needs of adaptation metrics over time in relation to the UNFCCC process
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development of the adaptation concept and its application in
political and legal contexts are provided by Verheyen (2002),
Schipper (2006), Khan and Roberts (2013), and UNFCCC
(2013a).

2.2 Prioritizing among the identified adaptation

needs at the national and international levels

With the publication of the third assessment report of the
Intergovernmental Panel on Climate Change (IPCC) in
2001, the Parties acknowledged that mitigation alone will
not be sufficient, so they began planning and implementing
adaptation measures in earnest. Recognizing that many
developing countries, in particular the least developed
countries (LDCs), were already facing a high degree of
vulnerability to current climate variability, in 2001 the
Conference of the Parties (COP) established a work
programme to address the specific needs and special
situations of LDCs (UNFCCC, 2002a). The work programme
included the so-called National Adaptation Programmes
of Action (NAPAs), which provide a process for LDCs to
identify and communicate priority activities that respond to
their urgent and immediate adaptation needs. These priority
activities were to be supported through a specific LDC Fund.

In addition to the specific support for LDCs, the COP also
agreed:

+ To provide funding for pilot or demonstration projects in
developing countries to show how adaptation planning
and assessment can be translated practically into projects,
which became the Strategic Priority on Adaptation (SPA)
managed by the Global Environment Facility (GEF).

+ To start to implement adaptation activities promptly
where sufficient information is available to warrant
such activities, inter alia in the areas of water resources
management, land management, agriculture, health,
infrastructure development, fragile ecosystems, including
mountainous ecosystems, and integrated coastal zone
management with funding from the Special Climate
Change Fund (SCCF) under the Convention and the
Adaptation Fund under the Kyoto Protocol.

Once the need for adaptation had clearly been established,
the question evolved from “Whether to adapt? to ‘How
do we prioritize among identified needs? The quest
for prioritization sparked the development of adaptation
metrics, including criteria and indicators, to allow for a
robust and comparable standard of measuring.
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Regarding prioritizing at the national level, the NAPA
guidelines (UNFCCC, 2002b) stipulated that the list of
priority activities should be communicated ‘with a concise
justification based on a tight set of criteria! LDCs were invited
to follow a two-tiered approach, whereby in a first step four
general criteria were to be used to select priority adaptation
activities from a long list of potential activities: (a) level
or degree of adverse effects of climate change; (b) poverty
reduction to enhance adaptive capacity; (c) synergies with
other multilateral and environmental agreements; and (d)
cost-effectiveness. In a second step, LDCs were encouraged
to select a small set of criteria that were most applicable to
their national circumstances out of a longer list' to be used
to rank the selected NAPA activities. The prioritizing was
entirely country-driven, and once projects were submitted
to the LDCF, no further ranking was envisaged at the
international level. All LDCs were to have an equal share of
resources from the LDCEF. Since then, no other adaptation
planning process under the Convention has required an
explicit prioritization approach among possible adaptation
activities.

While LDCs had their separate planning process and support
available consistent with Article 4.9, other developing
countries were facing a prioritization of their identified
adaptation needs at the international level in line with 1)
Article 4.4, which envisaged assistance in meeting the costs
of adaptation for those developing country Parties that were
particularly vulnerable to the adverse effects of climate
change, and 2) Article 12.8 of the Kyoto Protocol, which
stipulated that a share of the proceeds from certified project
activities under the Clean Development Mechanism (which
later materialized in the form of the Adaptation Fund)
should be used to assist developing-country Parties that
are particularly vulnerable to the adverse effects of climate
change to meet the costs of adaptation.

The Convention in its premabular (UNFCCC, 1992) provides
a long list of different geographical and biophysical traits
that make a country particularly vulnerable. However, the
list did not offer appropriate metrics for guiding decision-
making on the limited adaptation finance available through
the SPA, SCCF and the Adaptation Fund. So the question of

! (a) Loss of life and livelihood; (b) Human health; (c) Food security and
agriculture; (d) Water availability, quality and accessibility; (e) Essential
infrastructure; (f) Cultural heritage; (g) Biological diversity; (h) Land-use
management and forestry; (i) Other environmental amenities; (j) Coastal zones,
and associated loss of land.

The evolution of adaptation metrics under the UNFCCC and its Paris Agreement

‘How to prioritize?’ became ‘How to define and compare
vulnerability?

According to Klein and Mohner (2011), defining ‘particularly
vulnerable” has both a scientific dimension and a political
one. The scientific dimension concerns the design and use of
methods for assessing, quantifying and comparing between
vulnerability across regions and countries. The political
dimension concerns the choices to be made in the application
of these methods, and how results (i.e. vulnerability
measurements and ranking) would affect decisions on
the prioritization and disbursement of adaptation finance,
including the timing and amount of funds.

Regarding the scientific dimension, the IPCC defines
vulnerability as ‘the degree to which a system is susceptible
to, and unable to cope with, adverse effects of climate change,
including climate variability and extremes’ (IPCC, 2007).
None of the research on vulnerability to date has resulted
in a systematic and agreed way of assessing, measuring,
expressing and comparing the vulnerability of countries to
climate change (Hinkel, 2011; Remling & Persson 2015).

Likewise, the political dimensions have not been resolved
either. Despite the construction of various vulnerability
indices, including DARA’s Climate-vulnerability-
monitor,”> the ND-GAIN Country Index,® the Climate
Change Vulnerability Index by global risks advisory firm
Maplecroft,* Germanwatch’s Global Climate Risk Index®
or the GCCA+ Index,°® not a single one of them has been
endorsed by the COP. In addition, the Parties could not
agree to define ‘particularly vulnerable’ beyond the initial
listing of 1992. While the 2007 Bali Action Plan referred
to ‘taking into account the urgent and immediate needs
of developing countries that are particularly vulnerable to
the adverse effects of climate change, especially the LDCs
and small island developing States, and further taking into
account the needs of countries in Africa affected by drought,
desertification and floods’ (UNFCCC, 2008), again the 2015
Paris Agreement only refers to developing country Parties
that are particularly vulnerable in the context of adaptation
support (UNFCCC, 2016a).

2 http://daraint.org/climate-vulnerability-monitor/climate-vulnerability-
monitor-2010/.

http://index.gain.org.

https://maplecroft.com/about/news/ccvi.html
https://germanwatch.org/en/12978.
http://knowsdgs.jrc.ec.europa.eu/gcca/geca-index
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The question of being particularly vulnerable has not been
that prominent in the context of the SCCF or the SPA. All
developing countries were eligible, and funding for projects
was distributed on a first come, first served basis that took the
need for regional and sectoral balance into account. As for
the Adaptation Fund, it follows the Convention’s preambular
to determine overall eligibility. While its Strategic Priorities,
Policies and Guidelines list seven criteria to guide decision-
making on the allocation of resources among eligible Parties,
including the ‘level of vulnerability’ (Adaptation Fund Board,
2016), the Adaptation Fund Board has not yet agreed how to
determine the level of vulnerability. So far, funding has been
provided on a first come, first served basis, provided that
project proposals comply with the guidelines. None of the
rejected proposals has been rejected for not demonstrating
particular vulnerability.

Against the backdrop of the IPCC’s fourth assessment
report, which confirmed that more extensive adaptation
than is currently occurring is required to reduce vulnerability
to future climate change, in 2007 the Parties agreed to the
Bali Action Plan (UNFCCC, 2008). This plan launched a
comprehensive process to enable the full, effective and
sustained implementation of the Convention through
long-term cooperative action. Following three years
of negotiations, in 2010 the COP adopted the Cancun
Agreements (UNFCCC, 2011), which affirmed that
adaptation must be addressed with the same level of priority
as mitigation and that scaled-up, new and additional funding
should be provided to developing countries, taking into
account the urgent and immediate needs of developing
countries that are particularly vulnerable to the adverse
effects of climate change. The COP further agreed that a
significant share of such funding, which could amount to
USD 50 billion per year by 2020, should flow through the
newly established Green Climate Fund (GCF).

The 2011 governing instrument of the GCF reflects the Bali
Action Plan notion and stipulates that, in allocating resources
for adaptation, the Board of the Fund is to take into account
the urgent and immediate needs of developing countries that
are particularly vulnerable to the adverse effects of climate
change, including LDCs, SIDS and African states, using
minimum allocation floors for these countries as appropriate
(UNFCCC, 2012). No further metric was required, as being
particularly vulnerable was translated as fitting into either
of the three country categories of LDCs, SIDS or African.
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As demand for adaptation support, in particular finance, is
expected to exceed available supply,” the question of who is
most vulnerable persists. Most recently at the 2015 Climate
Change Conference in Paris, representatives of Egypt,
speaking on behalf of the African Group, and of Sudan,
speaking as chair of the African Group of Negotiators, recalled
the vulnerability of the African continent as confirmed by
United Nations resolutions and specialized bodies and
requested that the Presidency undertake consultations on
the issue of the vulnerability of Africa in 2016 (UNFCCC,
2016b). As of the 2016 Climate Change Conference in
Marrakesh, no resolution was in sight, as many groups of
Parties had elaborated on their specific vulnerability to
the adverse effects of climate change (UNFCCC, 2017).
Consultations will continue, albeit focusing on the specific
needs and special circumstances of Africa rather than its
vulnerability.

3. Metrics to monitor and evaluate adaptation
progress and actions

In light of the complexity and long-term nature of climate
change and its impacts and the need for adaptation to be
designed as a continuous and flexible process and subject
to periodic review, the monitoring and evaluation (M&E)
of adaptation actions and progress gained traction, and the
Parties started to consider ‘How to undertake the M&E
of adaptation?’

While the purpose of monitoring is to keep continuous track
of progress made in implementing a specific adaptation
action in relation to its objectives and inputs, including
finance, evaluation is a process for systematically and
objectively determining the effectiveness of an adaptation
action. Assessing the effectiveness of an adaptation action
involves several questions, including (UNFCCC, 2013b):

— Have the objectives and targets been achieved?

— Can this achievement be attributed to the adaptation
action taken?

—Does the action effectively reduce vulnerability and
enhance adaptive capacity?

7 UNEP’s 2016 Adaptation Finance Gap Report concluded that total finance for
adaptation would have to be six to thirteen times higher than current levels of
international adaptation finance to avoid an adaptation gap in 2030. For 2050,
the report concluded that adaptation costs are projected to be in the range of
USD 280 — 500 billion, which translates to an adaptation finance gap of 12-to-
20 times of current flows of international public adaptation finance received
(UNEP 2016).
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Choosing an appropriate M&E set-up not only affects
how the actual results of an adaptation intervention will
be measured (ex-post), it also influences the design of the
adaptation intervention (ex-ante) by clarifying the results
frameworks through which interventions will be assessed.

3.1 Monitoring progress at project level, and
evaluating effectiveness at portfolio level

The development of metrics in support of the M&E of
adaptation was initially driven by the climate funds with
the aim of ensuring accountability of resources spent
and showing value for money in line with results-based
management. The funds make use of indicators, as these
allow a comparison of the situation after the adaptation
action was implemented with the initial conditions prior
to implementation. Two types of indicators are used:
process indicators, which measure progress in the process
of developing and implementing an adaptation action; and
outcome/impact indicators, which measure the effectiveness
of the adaptation action (UNFCCC, 2010; Pringle, 2011).

For example, the GEF launched its first GEF tracking tool
for climate change adaptation projects the Adaptation
Monitoring and Assessment Tool (AMAT), in 2011. AMAT
has since been revised in 2014 and seeks to measure progress
toward achieving the outputs and outcomes established at
the portfolio level under the LDCE/SCCE results framework.
AMAT introduces fourteen indicators and associated units
of measurement along with comprehensive guidelines and
methodologies for each indicator to ensure consistent
use of each indicator across projects and to allow for the
aggregation and communication of progress at the portfolio
level ®

The results frameworks developed for the GEF, the Adaptation
Fund’® and the Pilot Program for Climate Resilience (PPCR)"
under the Climate Investment Funds feature similar and
partly identical indicators and corresponding metrics (see
Table 1), which can be attributed to the similar objectives
and expected results they are trying to achieve. Indicators
range from simple qualitative ones (number of beneficiaries
or plans) to more sophisticated qualitative scores to capture,
for example, the degree to which institutional arrangements

3

www.thegef.org/documents/gef-climate-change-adaptation-tracking-tool
www.adaptation-fund.org/wp-content/uploads/2015/01/Results%20
Framework%20and%20Baseline%20Guidance%20final%20compressed.pdf
www.climateinvestmentfunds.org/sites/default/files/knowledge-documents/
ppcr_monitoring_and_reporting_toolkit_march_2016_revised.pdf
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are in place and effective enough to result in the integration
of adaptation into relevant policies, plans and processes.

The GCF has yet to finalize its results-based management
framework and agree on a final list of indicators. However,
drafts suggest that they follow the path of the GEF, the
Adaptation Fund and the PPCR.

As many adaptation projects and programmes are still under
implementation or have only recently concluded, the focus
has mostly been on monitoring progress, i.e. establishing
whether objectives and targets have been met, rather than
on making a comprehensive assessment of effectiveness.
And even if the effectiveness of projects and programmes
could be established, it does not necessarily allow for an
assessment of whether a country as a whole has increased
its resilience and whether such an increase in resilience can
be attributed to the adaptation action at hand.

3.2 Monitoring progress and evaluating the
effectiveness of adaptation at the national level

Given that planning and implementing adaptation at the
national level is a complex process involving many actors
and stakeholders taking adaptation actions at different
moments in time and with different rates depending on the
level of vulnerability and past adaptation efforts, the M&E
of adaptation at national level is challenging.

As early as 2002, the guidelines for the preparation of national
communications for developing countries were encouraging
developing countries to provide information on and, to the
extent possible, an evaluation of strategies and measures for
adapting to climate change in key areas, including those of
the highest priority (UNFCCC, 2003). However, so far no
evaluation of strategies and measures has been reported.
The M&E of adaptation nationally gained momentum in
2010 when the Cancun Agreements requested all Parties
to provide information on ‘activities undertaken, including,
inter alia, progress made, experiences, lessons learned, and
challenges and gaps in the delivery of support, with a view to
ensuring transparency and accountability and encouraging
best practices (UNFCCC, 2011). However, the metrics for
providing such information were not specified. Motivations
behind calling for increased M&E nationally were diverse:
some Parties sought to increase the exchange of lessons
learned and good practices, others sought enhanced
accountability for increased international support, while yet
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Table 1. Examples of indicators measuring the achievement of expected results of different funds for adaptation?

Expected results GEF’s LDCF/SCCF

Reduction of
vulnerability

Number of direct beneficiaries

Adaptation Fund

Number of beneficiaries

PPCR

Number of people supported to
cope with effects of climate change
(Quantitative reporting at the invest-
ment plan level)

Type and extent of assets strength-
ened and/or better managed to with-
stand the effects of climate change
(ha of land, km of road, km of coast)

Physical infrastructure improved
to withstand climate change and
variability-induced stress (Scale 5-1
ranging from fully improved to not
improved)

Population benefiting from the
adoption of diversified, climate-re-
silient livelihood options (number of
people, % of females and of targeted
population)

Percentage of households and
communities having more secure
(increased) access to livelihood
assets (Scale 5-1to express level of
improvement of access)

Change in percentage of households
(in areas at risk) whose livelihoods
have improved (optional)

Strengthened
institutional
and technical
capacities

Public awareness activities carried
out and population reached (Yes/No,
number of people, % of females)

Percentage of targeted population
aware of predicted adverse impacts
of climate change, and of
appropriate responses (Scale 5-1
ranging from fully aware to not aware
to express awareness)

Quality of and extent to which cli-
mate-responsive instruments and
investment models are developed
and tested (project or program-level
qualitative assessment using score-
cards)

Capacities of regional, national and
sub-national institutions to identify,
prioritize, implement, monitor and
evaluate adaptation strategies and
measures (Number of institutions and
score®)

Capacity of staff to respond to, and
mitigate the impacts of, climate-relat-
ed events from targeted institutions
increased (Number of staff, capacity
determined via survey or question-
naire)

Evidence of strengthened gov-
ernment capacity and coordina-
tion mechanism to mainstream
climate resilience (national-level
focused qualitative assessment of a)
strengthened government capacity to
mainstream climate resilience; and b)
strengthened coordination mecha-
nism to mainstream climate resilience
with scorecard)

Integration

of adaptation
into relevant
sectoral and
development
policies, plans
and processes

Institutional arrangements to lead, co-
ordinate and support the integration
of adaptation into relevant policies,
plans and associated processes
(score)

Climate change priorities integrated
into national development strategy
(Scale 5-1ranging from all (fully-inte-

grated) to none)

Degree of integration of climate
change at national level, includ-
ing sector planning (national-level
focused qualitative assessment of
relevant strategies, policies, plans
and documents with scorecards)

Regional, national and sector-wide
policies, plans and processes devel-
oped and strengthened to identify,
prioritize and integrate adaptation
strategies and measures (number of
policies/ plans/ processes and score)

Number, type, and sector of policies
introduced or adjusted to address
climate change risks

Changes in budget allocations at
national and possibly sub- national
level of government to take into ac-
count effects of climate variability and
change (optional)

@ Where not self-evident, metrics are included in parentheses and 2. Are these arrangements based on one or more clear and strong
italics. mandates and supported by adequate budget allocations?

> By way of example, this score is calculated by assessing and scoring 3. Do these arrangements include authority over fiscal policy?
five criteria for the extent to which the associated criterion has been 4. Do these arrangements include broad stakeholder participation

met: not at all (= 0), partially (=1) or to a large extent/completely (= 2).

The five criteria are expressed as questions:

1. Are there any institutional arrangements in place to coordinate
the integration of climate change adaptation into relevant policies,

plans and associated processes?

across relevant, climate-sensitive sectors?

5. Are these arrangements effective, i.e. is climate change adaptation

processes?

coordinated across key national and sectoral decision-making
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others sought to point out the lack of support vis-a-vis the
increasing challenges of adaptation.

The Agreements also established a process to formulate and
implement national adaptation plans (NAPs) to support
LDCs in identifying medium- and long-term adaptation
needs and developing and implementing strategies and
programmes to address them. Other developing countries
were invited to avail themselves of the process as well. The
objectives of the NAP process are:

— To reduce vulnerability to the impacts of climate change
by building adaptive capacity and resilience.

— To facilitate the integration of climate change adaptation
in a coherent manner into relevant new and existing
policies, programmes and activities, in particular
development planning processes and strategies, within
all relevant sectors and at different levels, as appropriate.

The NAP guidelines feature a ‘reporting, monitoring and
review’ element under which Parties should undertake a
regular review at intervals determined by themselves:

— To address inefficiencies, incorporating the results of new
assessments and emerging science and reflect on lessons
learned from adaptation efforts.

— To monitor and review the efforts undertaken, and
provide information in their national communications
on the progress made and the effectiveness of the NAP
process.

The LDC Expert Group, an expert body established under
the Convention to provide technical support to LDCs, has
developed an M&E tool to assist LDCs and other developing
countries engaging in the NAP process (UNFCCC, 2015).
Its ‘Progress, Effectiveness and Gaps M&E tool” proposes
generic metrics divided into five main types to monitor and
assess the process of formulating and implementing NAPs,
including:

1. Process (measures a course of action taken to achieve a
goal), e.g. a leader with sufficient authority to direct the
process or a functioning participatory process in place.

2. Input (measures the available resources to be used by
the process to achieve a goal), e.g. sufficient commitment
of resources or sufficient intellectual and technological
foundation.
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3. Output (measures the products and services delivered),
e.g. the activities of the process produce peer-reviewed
or publicly reviewed and broadly accessible results or
syntheses, and assessment products are created.

4. Outcome (measures results that stem from use of the
outputs and that influence stakeholders outside the
programme), e.g. assessment results and pilot activities
have been transferred to operational use or institutions
and human capacity have been created that can better
address a range of related problems and issues in
addressing adaptation.

5. Impact (measures the long-term societal, economic or
environmental consequences of an outcome), e.g. the
results of the NAP process have informed policy and
improved decision-making in the country, or public
understanding of climate adaptation issues has increased.

Noting that responding to the proposed metrics will mainly
be in the form of ‘yes’ or ‘no’ or a numerical score (similar to
the indicators used by the different funds for adaptation), the
LDC Expert Group emphasized that the formal evaluation
should include a commentary explaining the meaning of
the score, and that this explanation and commentary is as
important as the ‘yes’ or ‘no’ answer.

As of January 2018, nine developing countries have submitted
their NAP documents to the UNFCCC secretariat.!! While
some provide detailed lists of proposed goals, outputs,
outcomes and indicators to measure progress over time — for
example Brazil and Kenya — others provide a more general
indication of their plans to undertake M&E — for example,
Sri Lanka and Sudan.

Many developing country Parties (137) also chose to report on
their adaptation plans, including how they intend to measure
needs and progress, through adaptation components of the
nationally determined contributions (NDCs) or climate
action plans, which outline countries’ contributions towards
achieving the objectives of the Convention.

The 2016 UNFCCC synthesis report of intended NDCs found
that most of the components had a defined long-term goal or
vision, which was either aspirational, qualitative, quantitative
or a combination of all three (UNFCCC, 2016c). In their
adaptation components, the Parties referred to actions in

' Available at http://www4.unfccc.int/nap/Pages/national-adaptation-plans.aspx.
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Table 2. Examples of quantitative targets and goals included in the adaptation component of the communicated
intended nationally determined contributions (UNFCCC, 2016c¢ p. 68).

Water « Ensure full access to drinking water by 2025
- Increase water storage capacity from 596 m?to 3,997 m®in 2015-2030
« Increase desalination capacity by 50% from 2015 by 2025
Agriculture « Convert 1 million ha of grain fields into fruit plantations to protect against erosion
« Increase the amount of irrigated land to 3.14 million ha
« Reduce post-harvest crop losses to 1% through treatment and storage
Ecosystems and biodiversity « Protect 20% of marine environments by 2020
« Regenerate 40% of degraded forests and rangelands
« Establish 150,000 ha of protected marine areas
Forestry - Increase forest coverage to 20% by 2025
« Maintain 27% forest coverage
« Achieve 0% deforestation rate by 2030
Disaster risk reduction « Ensure that all buildings are prepared for extreme events by 2030
« Reduce the number of the most vulnerable municipalities by at least 50%
+ Relocate 30,000 households
Energy « Ensure that hydropower generation remains at the same level regardless of climate change impacts
- Increase the proportion of renewable energy to 79-81% by 2030
Other « Ensure that 100% of the national territory is covered by climate change adaptation plans by 2030
« Reduce moderate poverty to 13.4% by 2030 and eradicate extreme poverty by 2025

virtually every sector and area of the economy, with water,
agriculture and health being the top three priorities.

Several Parties also described how they will monitor and
evaluate their intended adaptation actions and the support
provided and received. While some Parties referred to an
integrated system for monitoring, reporting and verifying
their mitigation and adaptation components, others
referred to developing adaptation-specific monitoring and
evaluating systems and institutional arrangements. A few
Parties outlined their intention to integrate the review of
adaptation into existing monitoring and evaluation systems
and processes for national development, for example, into
annual sector-based progress reports or results-based
management systems, or into reporting supervised by a
designated national authority to ensure that adaptation
achievements are captured and reported in regular
development reports.

In terms of metrics, some Parties highlighted that they have
established or will establish adaptation and vulnerability

indicators and baselines to monitor and measure progress.
Parties reported both quantitative indicators (e.g. number
of people benefiting from adaptation activities, number of
hectares with drought-resistant crops under cultivation,
and forest coverage increases to 45 per cent) and qualitative
indicators (e.g. degree of integration of adaptation into
sectoral policies and plans and level of awareness) (see
Table 2).

Given the diversity of M&E systems for adaptation nationally
and the wide range of indicators in use to measure adaptation
progress as seen in the NAPs and INDCs submitted the
far, in 2013 the Adaptation Committee — the Convention’s
overall advisory body on adaptation — organized a workshop
to elaborate on the definition of success in adaptation,
aligning different project- and national-level assessments
and on ways to learn from M&E. In its workshop report
(UNFCCC, 2014), the Committee concluded that success
is context-specific and dynamic, i.e. it means different
things at different levels and to different stakeholders. It
further concluded that there will not be any single measure
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of success. Participants at the workshop cautioned against
trying to identify and agree on a common set of indicators.

Participants at the workshop agreed that, at the outset of
any adaptation action, vulnerabilities and impacts need to
be identified, actions prioritized and underlying principles
agreed upon, including targets and indicators to measure
whether those targets have been met. Such targets should not
only encompass those that can be measured quantitatively,
but also qualitative factors, such as drivers of vulnerability,
e.g. inequality, lack of agency and insufficient skills to
overcome challenges.

Regarding the question of developing a framework that links
individual assessments to national-level assessments in order
to capture progress toward strengthened adaptive capacity
nationally, participants agreed that adding up indicators from
the local level to arrive at an aggregate number is neither
possible nor necessarily desirable. Rather than creating a
framework that links the two levels, experts suggested
that national-level assessments should measure aspects of
adaptive capacity other than subnational and project-based
assessments. National-level assessments could, for example,
seek to measure the degree of coordination and integration
of adaptation into national priorities. Participants ultimately
stressed that the current M&E of adaptation focuses on
monitoring actions. However, there is also a need to evaluate
impact to assess the contribution of actions to enhancing
adaptive capacity.

4. Metrics to evaluate effectiveness,
adequacy and collective progress

The need for an additional focus on evaluating the impact
of adaptation actions and thus on adaptation metrics gained
traction in the lead up to the adoption and ratification of the
2015 Paris Agreement and subsequently (Ford et al. 2015).
An overview of the key adaptation provisions included in
the Agreement can be found in Box 2. This requires the
effectiveness of adaptation to be reviewed as part of a
regular global stocktake of progress, as well as its adequacy,
i.e. considering whether adaptation action is sufficient in
the context of the long-term temperature goal of holding
the global average temperature increase to well below 2°C.
Making such assessments of adequacy is challenging, not
least because of the long-term horizons and uncertainty
regarding global emission pathways or mitigation trajectories
and subsequent temperature increases.
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The Agreement intends that the global stocktake should also
review the overall progress made in achieving the global goal
on adaptation, which could benefit from adaptation metrics
that allow the aggregation of national adaptation efforts to
assess progress made globally.

Box 2. Key adaptation provisions in the Paris
Agreement (UNFCCC, 2016a)

— Recognizes ‘the specific needs and special
circumstances of developing country Parties, especially
those that are particularly vulnerable to the adverse
effects of climate change, as provided for in the
Convention’ (preambular paragraph 5).

— Takes full account of the ‘specific needs and special
situations of the least developed countries with regard
to funding and transfer of technology’ (preambular
paragraph 6).

— Establishes ‘the global goal on adaptation of enhancing
adaptive capacity, strengthening resilience and
reducing vulnerability to climate change, with a view to
contributing to sustainable development and ensuring
an adequate adaptation response in the context of the
temperature goal referred to in Article 2’ (Article 71).

— Recognizes ‘the importance of support for and
international cooperation on adaptation efforts and
the importance of taking into account the needs of
developing country Parties, especially those that are
particularly vulnerable to the adverse effects of climate
change’ (Article 7.6).

— ‘Each Party shall, as appropriate, engage in adaptation
planning processes and the implementation of actions,
including the development or enhancement of relevant
plans, policies and/or contributions, which may include ...
monitoring and evaluating and learning from adaptation
plans, policies, programmes and actions’ (Article 7.9(d)).

— Periodically take stock of the implementation of the Paris
Agreement to assess the collective progress towards
achieving the purpose of this Agreement and its long-
term goals (referred to as the ‘global stocktake’) (Article
14.).

— ‘The global stocktake shall, inter alia: [...] (c) Review
the adequacy and effectiveness of adaptation and
support provided for adaptation; and (d) Review the
overall progress made in achieving the global goal on
adaptation’ (Article 7.14).

The methodologies and modalities for reviewing the
adequacy and effectiveness of adaptation and the progress
made in achieving the global goal on adaptation are still being
considered by the Parties, and conclusions are not expected
to be made before 2018. However, many Parties provided
their views on how they see such reviews taking place.
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A major bone of contention is the question, ‘Should the
review of the adequacy and effectiveness of adaptation
take place at the national/sub-national or global levels?.
For some, such reviews could and should only take place
at the national or sub-national levels given the serious
methodological difficulties associated with aggregating
across countries to produce a global review (e.g. different
understandings of what counts as appropriate or sufficient
adaptation, given that different societies vary in risk
adversity; efforts to mainstream adaptation challenge
evaluations). Parties also point to the fact that adaptation
success is measured through proxy indicators, such as the
percentage of smallholders with access to drought-tolerant
cultivars or the percentage of a country covered by early
warning systems. Even if 100% of smallholders have access
to appropriate cultivars, there is no guarantee that these
smallholders will cope well in the face of a shock (United
States of America, 2016).

For others, effectiveness and adequacy should be assessed
globally, whereby the Parties could assess whether the
collective adaptation action taken by them is adequate in
relation to the temperature goal as set out in Article 2 of the
Paris Agreement. While the review would take place at the
collective level, recommendations should be directed at the
individual, i.e. country level (Mali, 2016).

Regardless of the level at which the adequacy of adaptation
would be assessed, many point to the difficulty of developing a
universal metric for determining adequacy and effectiveness,
as well as to the fact that there is no ‘one size fits all’ metric
that can be applied to all countries (Democratic Republic
of Congo, 2016; Maldives, 2016; Slovakia, 2016; Argentina,
Brazil and Uruguay 2017). In addition, the Parties raise
concerns that the creation of complex adaptation metrics to
assess adequacy and effectiveness could result in restricting
access to climate finance, as adaptation projects could be
prioritized according to their effectiveness per unit of money
invested (Maldives, 2016; Guatemala, 2017).

4.1 The way ahead

To allow the adequacy and effectiveness of adaptation and
progress towards the goal of adaptation to be reviewed, the
Parties propose multiple ways forward, including 1) learning
from related assessment processes, and 2) agreeing on
metrics to be developed over time that allow progress with
adaptation to be measured more effectively.
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Regarding related assessment processes and associated
metrics, the Parties suggest using metrics identified under the
NAP process in the context of the Sustainable Development
Goals, the aid effectiveness agenda or the Global Partnership
for Effective Development Cooperation (Slovakia, 2016).

In addition, the Parties point to the need to combine
different metrics to allow different aspects of adaptation to
be assessed across different scales (Maldives, 2016; Mali,
2016), including:

— From simple quantitative ones:
« Number of people supported in a certain sector or
region
« Financial resources spent on adaptation in a sector or

region

— To more complex quantitative ones:
+ Percentage of populations, sectors or proportion of
GDP at risk
» Economic assets saved from destruction by climate
change impacts (Saved Wealth)
+ Human lives and health protected (Saved Health)

— To, finally, a qualitative description of the type and form
of adaptation.

Irrespective of the metrics or indicators chosen, many
suggest reviewing the adequacy and effectiveness of
adaptation over time using a baseline or reference level of
risks and vulnerability and a target or goal (Maldives, 2016;
Guatemala, 2017). Periodic assessment could then offer a
meaningful way of tracking the success of adaptation for
specific sectors or regions over time.

Finally, many Parties point out that, unlike for the SDGs, for
which targets and indicators have been or are being agreed,
the global goal for adaptation has yet to be made operational.
The 2018 review of the NAP process, which includes an
assessment of progress made towards achieving its goals,
will offer lessons for the first global stocktake to take place in
2023. As countries develop more sophisticated M&E systems
at national level, including agreeing and applying different
adaptation metrics, a review at the global level will become
more fruitful.
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5. Conclusion

Despite progress made, no common metrics have yet
been agreed for adaptation under the Convention.
Considering the context-specific nature of adaptation,
the inherent methodological challenges and the evolving
objectives for measuring adaptation (prioritizing among
countries’ adaptation needs, ensuring the accountability
and effectiveness of adaptation projects to assessing global
progress on adaptation), the desirability, feasibility and
above all necessity of common metrics are matters still to
be resolved.

While simple, qualitative indicators, drawing on the Sendai
and SDG@ indicators, could be used globally to provide a
rough snapshot of some adaptation outcomes, support needs
and the remaining adaptation challenge vis-a-vis mitigation
outcomes, only country-tailored national adaptation metrics
that rely on quantitative and qualitative data will allow
accurate reporting on progress and be able to guide future
decision-making on adaptation.
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Abstract

The need to understand progress in climate change adaptation
is increasingly being recognized at the global, national and
subnational levels, including in the context of the Paris
Agreement. Indicators or metrics are commonly viewed
as being critical to this process. The article first examines
distinct characteristics of climate change adaptation and
mitigation and the implications for measuring progress in
these two interrelated policy domains. The multiple purposes
of adaptation metrics are then presented and analysed,
including identifying adaptation needs, allocating resources,
tracking implementation, assessing results and aggregation
across scales. Reflecting upon recent practice, the article
outlines some of the pitfalls of applying adaptation metrics

and identifies the potential for a better understanding of
adaptation. By acknowledging and learning from the pitfalls
of adaptation metrics, practitioners, advisors and policy-
makers can avoid mismatches between what metrics are
expected to do and what they can actually deliver in practice.
Reviewing the pitfalls and potential of adaptation metrics
will help inform the international debate and may contribute
to improved applications of adaptation metrics in policy and
practice.

* The views expressed in this article are those of the authors and do not necessarily
reflect the views of the Deutsche Gesellschaft fiir Internationale Zusammenarbeit
(GIZ) GmbH or its commissioning Parties, in particular the Federal Ministry for
Economic Cooperation and Development (BMZ) and the Federal Ministry for
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1. Introduction

The assessment of progress in adapting to climate
change and the application of adaptation metrics have
sparked significant interest in the international climate
and development communities. An increasing number
of events such as the 2" International Conference on
Evaluating Climate Change and Development and the Pre-
COP22 Adaptation Metrics Conference, as well as several
publications, have been devoted to this topic, including
studies providing overviews of adaptation M&E approaches
in multiple countries (Hammill et al., 2014a; OECD 2015;
Pringle et al., 2015, Leiter, 2017a). UNEP’s Adaptation Gap
Report 2017 focused on how progress towards the global
goal on adaptation can be assessed (UNEP, 2017). Indeed, the
Paris Agreement (UNFCCC, 2015) acknowledges the role of
‘Monitoring and Evaluation and Learning from adaptation
plans, policies, programmes and actions’ (Article 7, paragraph
9d), and its transparency framework requests countries to
provide information on climate impacts and adaptation, as
well as on progress towards achieving nationally determined
contributions (Article 13) (Mohner, Leiter & Kato, 2017).

Reflecting upon recent practice, this article outlines some
of the pitfalls involved in applying adaptation metrics
and identifies the potential for enhancing assessments
of adaptation.! It aims to inform discussion on the use
and limitations of metrics and to indicate where progress
can be made to improve understanding of adaptation. By
acknowledging and learning from the pitfalls of adaptation
metrics, practitioners, advisors and policy-makers can avoid
mismatches between what metrics are expected to do and
what they can actually deliver in practice. Awareness of the
strength and weaknesses of metrics helps in putting them
to use where they best suit the intended purpose. Moreover,
we argue that greater effort is needed to understand how
metrics can interact with qualitative learning by improving
the links between monitoring, evaluation and learning,
rather than searching for an elusive universal indicator of
adaptation.

Although indicators are subject to a variety of definitions,
they tend to be broadly consistent in describing ‘a
quantitative or qualitative variable that provides reliable
means to measure a particular phenomenon or attribute’
(USAID, 2009). A ‘metric’ is usually described as an aggregate

! Key messages from this article, together with recommendations for the Global
Stocktake under the Paris Agreement, are available as a Policy Brief (Leiter and
Olivier, 2017a).
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measure calculated on the basis of multiple components or
indicators. For instance, the resulting score of a quantitative
vulnerability assessment based on numerous indicators could
be considered a metric. However, the distinction between
metrics and indicators does not seem to prevail in practical
discussions such as those that took place at the Adaptation
Metrics Conference, partly because a metric can also be an
indicator. For example, a composite vulnerability index could
be used as indicator of the need for action. Given the way
metrics and indicators are so closely linked in practice and
in climate policy discussions, we therefore use both terms
interchangeably in this article.

The article starts with an analysis of how the monitoring
and evaluation (M&E) of adaptation differs from the
measurement of greenhouse gas mitigation, and it explores
both the appropriateness and the practical reality of
generating a single, all-encompassing adaptation metric. It
then outlines the main purposes of using adaptation metrics
and describes common pitfalls that can be associated with
their application. The article then considers four areas
with potential for improving assessments of progress with
adaptation. The article is informed not only by academic
literature, but also by the increasing number of adaptation
M&E publications from implementing agencies, NGOs and
international organizations (an overview can be found in
Bours, McGinn & Pringle, 2014a). The authors also draw
upon their own experiences, as both have been closely
involved in the science-policy interface on adaptation M&E
both nationally and locally since 2011 (e.g., Leiter, 2011,
2015, 2016, 2017a, 2017b, 2018; Pringle, 2011, 2014; Pringle
et al,, 2015;).

2. The nature of adaptation and its implications
for adaptation metrics

There have been repeated calls for a standardized way of
quantifying adaptation in the form of adaptation metrics,
which it is hoped can lead to more ambitious action, improved
comparability and prioritization of investments, better
assessments of global progress and increased mobilization
of funds. For instance, a ‘Metrics of Adaptation Conference’
took place in advance of COP22 in Morocco with the aim of
‘developing a set of transferrable indicators to measure and
track the success of adaptation projects’ (COP22 Scientific
Committee, 2016). Similarly, Conservation International
hosted a workshop aimed at identifying common metrics to
quantify the benefits of ecosystem-based adaptation (Donatti
et al,, 2016). Such attempts typically draw a comparison
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with climate change mitigation where measurement of the
success of interventions is centred on the common indicator
of avoided emissions (expressed in CO, equivalents?), albeit
often complemented by context-specific information such
as the reference year or business-as-usual scenario. The
‘universal’ mitigation metric of reduced CO, equivalents
has the following properties:

1. Universal applicability. It is equally applicable
+ In all contexts (geophysical and socioeconomic)
At all geographical levels

+ For all types of interventions®

2. Uniform effect. Each ton of avoided emissions has the
same effect*

« Irrespective of location

« Irrespective of how many tons are reduced by any one

intervention (i.e. there are no economies of scale®)

These two properties are derived from the physics of
greenhouse gases that, upon release, mix evenly in the
atmosphere within around one year (Archer & Rahmstorf,
2010).° The effects of climate change thus depend on global
greenhouse gas (GHG) concentrations and their composition
over time, meaning that every emitted or avoided ton of
CO, equivalent emissions can be treated equally, irrespective
of its geographical origin. These principles of universal
applicability (property 1) and uniform effect (property 2)
enable mitigation outcomes to be aggregated and compared
across the globe.” Could a metric with similar properties
exist for adaptation? To answer this question, we need to
examine the nature and characteristics of adaptation.

The conversion of GHG emissions into CO, equivalents is complicated by the
different atmospheric lifetimes of each gas. The impact of a short-lived but
potent GHG like methane is undervalued in conversions that are based on
hundred-year time horizons (IPCC, 2014a, Chapter 1.2.5).
® Exceptions are those that focus entirely on capacity-building or awareness-
raising, which do not directly translate into emission reductions.
* This assumes a proportional response by the climate system to the level of
greenhouse gases in the atmosphere. This assumption is typically made despite
the likely existence of thresholds (tipping points) at which specific elements of
the earth system are thought to change their behaviour abruptly (e.g. Lenton et
al., 2008).
The concept of ‘economies of scale’ comes from economics, in which it
describes the reduction in costs per unit as production volumes increase.
Applied to mitigation, it would mean that the effect of avoided emissions
would depend on how many tons are reduced at the same time by the same
intervention or in the same region.
¢ The concentration of GHGs in the atmosphere may be higher in close proximity
to large emission sources like industrial areas or lower in close proximity to
large sinks such as forests (ibid.).
7 For example, the UNFCCC Synthesis Report of the aggregated effect of
submitted INDCs and UNEP’s Emissions Gap Reports estimate global
emissions and the gap towards achieving agreed policy targets. In contrast,
UNEP’s Adaptation Gap Reports outline types of gaps, but have so far only
attempted to quantify the adaptation finance gap.
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Adaptation is the process of adjustment of human or natural
systems to the actual or expected climate and its effects, the
aim being either to reduce or avoid the negative impacts
of climate change or to exploit beneficial opportunities
(IPCC, 2014b). Climate impacts unfold differently from
place to place and time to time, and it is the mixture of
global, regional and site-specific social, economic and
environmental factors that influence both the impacts
and the ability of natural and human systems to respond
to them. The design of adaptation and what constitutes
success therefore differ depending on the circumstances.
Moreover, value judgements are necessarily involved when
determining successful adaptation, for example, if adaptation
by one population group may negatively affect the abilities
of another to adapt (Adger, Arnell & Tompkins, 2005). In
addition, an adaptation that works well at a certain point
in time may not be sufficient to deal with an even higher
level of future climate impacts. What constitutes successful
adaptation therefore changes over space and time and is
dependent on the perspective taken. Psychological factors
such as values, beliefs and perceptions of risk also play a role
(Grothmann & Patt, 2005). This marks a major difference
from mitigation, where one ton of avoided emissions is treated
as an equal measure of success, no matter how and where
it was achieved. For adaptation, the context-dependency
and the lack of an objective way of defining success severely
limit the possibility of a universally applicable metric that
meaningfully expresses adaptation outcomes (as opposed
to simple outputs like the number of trainings conducted).

Another difference between measuring mitigation and
measuring adaptation is that mitigation has a measurable
target of holding warming to ‘well below 2°C above pre-
industrial levels’” (UNFCCC, 2015, Article 2). Progress
towards this goal can be assessed by estimating the
remaining carbon budget for the purposes of keeping within
2°C at different levels of confidence and comparing it to
actual or projected carbon emissions (Friedlingstein et al.,
2014). Adaptation, in contrast, does not have a target that is
similarly measurable in an absolute way. Instead, adaptation
can be viewed as an on-going process of adjustments to
climatic, social and economic changes. As such, measuring
progress with adaptation will always relate to the system(s)
of concern and will require proxy measurements designed
to determine the extent and nature of these adjustments.
Concepts that are commonly used for this purpose are
climate vulnerability, risk and resilience. Yet, these concepts
are in turn context-specific and dynamic and there are
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multiple ways to construct and measure them which may
lead to different results (Leiter, Olivier, Kranefeld, Helms
& Brossmann, 2017). The IPCC (2014c. p. 854) even states
that ‘the concept of resilience ... is particularly resistant to
attempts to establish commonly accepted sets of indicators!
Units of vulnerability or resilience therefore cannot be easily
aggregated like tons of GHG emissions.

Conceptually, another challenge is to define what counts as
adaptation. While the IPCC’s definition of adaptation is widely
accepted, in practice it can be difficult to distinguish between
adaptation and development (Sherman et al., 2016). A review
of development aid to Oceania found that, depending on the
criteria used, the amount of finance counting as adaptation
varied between 3% and 37% of the available budget (Donner,
Kandlikar & Webber, 2016). Similar results were found in
a review of development projects classified as adaptation
according to the OECD Rio marker system (Junghans &
Harmeling, 2012). Even if development gains are taken as
an ultimate outcome measure of adaptation, normalization
against changing climatic conditions would still be required
to determine whether adaptation had somehow contributed
to development gains or had prevented losses that would
have otherwise occurred. Measuring the outcomes of an
adaptation intervention requires a comparison with what
would have occurred without that intervention, while taking
into account potential autonomous adaptation. The choice
of such a counterfactual will influence the results of an
assessment. This methodological problem also arises when
evaluating mitigation interventions where business-as-
usual (BAU) emissions need to be estimated and inflating
BAU emissions makes even small carbon reductions appear
like major achievements. For adaptation, another layer of
complexity is added through the dynamic unfolding of
climate events. For example, disaster risk reduction efforts
may be judged sufficient so long as an extreme event of
higher than expected magnitude does not occur. Finally,
since adaptation takes place against the backdrop of evolving
climate and non-climatic changes (‘moving baseline’), a
simple pre-post comparison may not be appropriate. In
the case of these and other conceptual and methodological
challenges, assessing progress with adaptation is different
from assessing mitigation (e.g. Bours, McGinn & Pringle,
2014b; Dinshaw, Fisher, McGray, Rai & Schaar, 2014; Ford
& Berrang-Ford, 2016). Table 1 contrasts the characteristics
of measuring adaptation and mitigation.

Pitfalls and potential of measuring climate change adaptation through adaptation metrics

Table 1 suggests that adaptation metrics are more complex
to construct than metrics for mitigation. Critically, the lack
of a single universal measure for adaptation means that
efforts to reduce this complexity to a single or limited set of
indicators risks over-simplifying, which in turn could lead
to future maladaptation. Therefore, one pitfall of developing
adaptation metrics is:

Pitfall: there is no single, uniform and universally
applicable metric to measure progress with adaptation
in the same way as mitigation can be measured
through greenhouse gas emission reductions.

This does not mean that adaptation cannot be assessed
using metrics. It simply means that the search for a
single or simplified set of global, all-purpose metrics
will be fruitless due to the nature of adaptation and
the associated conditions of measurement (Table 1).
Similarly, there is no single metric for ‘improvement in
sustainable development’® Rather, progress in achieving the
Sustainable Development Goals will be assessed through
230 indicators to account for the breath of the topics they
cover (United Nations, 2016). Hence, instead of focusing
on a single metric, it is useful to examine how adaptation
metrics might be used for different purposes and what their
strengths and weaknesses are. We do this in the next section.

3. Clarifying the purpose of adaptation metrics
In the absence of a single, uniform adaptation metric, a
multitude of alternative metrics can be formulated for a
variety of purposes. The IPCC'’s Fifth Assessment Report
distinguishes between three different uses of adaptation
metrics (IPCC, 2014c, p.8544t.):

1. Identifying adaptation needs
2. Tracking implementation of adaptation actions
3. Assessing the achieved results of adaptation

The second and third usages together can be taken as
assessment of adaptation progress in respect of what is
being done (i.e. process-oriented: is implementation taking
place?) and what is being achieved (i.e. outcome-oriented:
what are the effects resulting from the actions?). Metrics
can also be used to allocate resources and to aggregate
progress with adaptation from the local to national or global

8Traditionally, GDP growth has been used as indicator for economic development,
but it does not reflect sustainable development.
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Table 1. Characteristics of adaptation and mitigation measurement.

Characteristic

Ultimate objective

Mitigation

‘Stabilization of greenhouse gas concentrations in the
atmosphere at a level that would prevent dangerous
anthropogenic interference with the climate system’
(UNFCCC, 1992, Article 2)

SECTION A

Adaptation

Sustainable development achieved amidst climatic
change; avoided negative impacts of climate change;
reduced climate vulnerability and risk, and increased
climate resilience

Global target

Quantitative: keeping ‘the global average temperature
to well below 2 °C above pre-industrial levels’ (Paris
Agreement)

Qualitative: ‘enhancing adaptive capacity,
strengthening resilience and reducing vulnerability’
(Paris Agreement)

Subject of measurement

Mainly physical or chemical conditions: GHG
emissions, CO2 concentrations in the atmosphere,
climate parameters, including temperature®

Combinations of socio-economic and bio-physical
conditions: changes in human or natural systems; the
relationship between such changes with current and
future projected climate impacts

Type of measurement

Direct: emission reductions, anthropogenic GHG
emissions expressed in CO, equivalents, GHG
concentration and composition in the atmosphere,
essential climate variables including temperature.

Indirect, because direct measurement of avoided
climate change impacts is plagued with conceptual
and methodological challenges (Bours et al., 2014b;
Dinshaw et al., 2014). Therefore, adaptation is often
assessed through concepts such as risk, vulnerability
and resilience, or through proxies that are expected to
lead to adaptation, such as adaptive capacity.

Place dependence
of definition of
measurement unit?

No, there is universal applicability because the subject
of measurement can be measured on objective scales
like degrees Celsius, metric tons or parts per million.

Yes, vulnerability, risk and resilience are context-
specific. There is no universal way to construct and
measure them. As value judgements are involved,
there is no single objective ranking of vulnerability
(Klein, 2009).

Causality between
intervention and

Direct attribution of emissions reductions is possible
for some interventions (e.g. installation of renewable

Attribution difficult to establish due to a host of other
influencing factors and longer time horizons (Bours et

outcome energy), more difficult for higher-level policy al., 2014b; Dinshaw et al., 2014). Instead, it is common
interventions. to measure contribution.

Additionality Less conceptual, but practical challenges in Conceptual and practical challenges in separating
demonstrating additional emissions reductions adaptation from development: different framings of
(Schneider, 2009). adaptation are used (Sherman et al., 2016)

Baseline Absolute anthropogenic emissions in a particular No agreed baseline. Since climate impacts are

year (e.g. 1990) or estimated future emissions (e.g.
business as usual scenarios); GHG concentration and
composition in a particular year.

increasing and fluctuate over time, the level of
adaptation in the past may not be a meaningful
reference point.

@ Beneath this

ultimate success level there may be a hierarchy of indicators

pointing to different areas of progress, e.g. energy intensity per unit of GDP

(Peters et al.,

2017).

level, as anticipated in the Global Stocktake of collective
progress towards the objectives of the Paris Agreement
(UNFCCC, 2015, Article 14; see also UNEP, 2017).°
Furthermore, adaptation needs, levels of implementation
and achieved results can be compared through metrics
across cases and countries. Figure 1 illustrates these uses
and their interrelations.

° Aggregating adaptation across scales can employ more than just metrics, as the
practical examples from countries such as Mexico or South Africa demonstrate
(Leiter, 2015; see also section 3.4, below).

The upper half of the diagram shows uses of adaptation
metrics before implementation has begun, whereas the
lower half is concerned with assessments during or after
implementation of adaptation interventions. It is only
the latter that is commonly referred to as monitoring and
evaluation (M&E) of adaptation (see, for example, the special
issue on adaptation M&E in the journal New Directions for
Evaluation, 147, Fall 2015). These uses will be described in
the following sections, each of which also addresses the issue
of comparability. Common pitfalls in respect of practice will
be summarized in the form of key take-away messages, as is
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Pitfalls and potential of measuring climate change adaptation through adaptation metrics

Figure 1. Common uses of adaptation metrics and their interrelations

Before implementation

Identifying
needs
for adaptation

During or after implementation

Tracking adaptation
actions

——) Adaptation
M&E

o Guiding the
— allocation
: of resources*
) Assessing adaptation
e results

Aggregation of adaptation progress

Do allocation and actions respond to needs?
Are allocation and actions results-oriented?

mooOowp>

Source: the authors

Does implementation take place, i.e. does the allocation translate into actions?
Are actions (represented by their results) effective in addressing the needs?
What collective progress is being made through actions and their results?

* Resources include human resources (know-how, time) and financial resources.

also the case for potential in part four. All pitfalls and areas
of potential are then highlighted in the conclusion.

3.1 Identifying adaptation needs

Adaptation needs are typically identified through
vulnerability assessments relating to current and projected
climate impacts for a particular region, population or system
and the capacity to respond to them (PROVIA, 2013).
Vulnerability assessments can be conducted in a variety of
ways. They differ along dimensions such as purpose, framing
of adaptation, determinants of vulnerability, stakeholder
involvement, data intensity and communication of outputs
(Schroter, Polsky & Patt, 2005).1° These dimensions show that
indicators form just one part of vulnerability assessments
and that they should only be formulated once the purpose
of the assessment and the conceptualization of vulnerability
have been determined (Fritzsche et al., 2014).

Adaptation spans multiple sectors and geographical regions,
and the exact composition and interrelationship among the

10 A useful step-by-step guide to vulnerability assessments is provided by
Fritzsche et al. (2014), and guidelines for climate impact and vulnerability
assessment by UBA (2017). A framework for comparing different vulnerability
assessments is available from Hammill et al. (2013).

determinants of vulnerability can vary greatly. Therefore,
each vulnerability assessment will likely have a unique
set of indicators. For example, the UK’s and Germany’s
national climate risk and vulnerability assessments, although
conducted for similar purposes, differ in the methods
and indicators used." Several global indices consisting of
collections of indicators have been constructed to compare
vulnerability across countries (e.g., the Climate Vulnerability
Monitor by DARA International (2012)). However, as noted
by the IPCC (2014c, p.855), these indices often produce quite
different country rankings,"? which is not surprising given
that each index uses a different set of indicators (Leiter et al.,
2017). Even where the same indicators are used, variations in
weighting can lead to different results, as Brooks, Adger and
Kelly (2005) have shown for their own index. They conclude
that ‘assessments of vulnerability or adaptive capacity based
on individual country rankings are generally not appropriate,
due to the variation in rank across indices’ (ibid.).

The European Environment Agency is currently working on a report comparing
national climate risk and vulnerability assessments across Europe. It is
scheduled to be published in 2018.

For example, a comparison between a synthesis of climate vulnerability
hotspots from multiple studies and the rankings of one particular global
vulnerability index has shown ‘notable differences’ (Muccione, Allen, Huggel &
Birkmann, 2017).

i<}
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Pitfall: as there is no single, objective set of indicators to
determine adaptation needs universally across the globe,
seeking such metrics risks overlooking key contextual
insights.

Brooks et al. (2005) recommend grouping those countries
that end up in similar positions, as this provides a more
robust assessment than individual country rankings. Due
to the political implications of vulnerability rankings and the
fact that the results depend on the underlying methodology,
the Parties to the UNFCCC have so far not agreed on a
specific way of calculating which countries are ‘particularly
vulnerable’ (see section 3.2).

3.2 Allocating resources

One particular use of adaptation metrics that is repeatedly
advocated, for instance at the Pre-COP22 Adaptation
Metrics Conference in Morocco, is to allocate financial
resources such as those spent by international climate
funds. The challenge of allocating resources based on levels
of vulnerability goes back to the 1992 UN Framework
Convention on Climate Change (UNFCCC), which states
that developed Parties ‘shall also assist the developing
country Parties that are particularly vulnerable to the adverse
effects of climate change in meeting costs of adaptation’
(UNFCCC, 1992, Article 4, paragraph 4). However, it has
become clear that the seemingly logical idea of agreeing on
a common way to assess and compare vulnerability cannot
be realized that easily. The nature of adaptation and the
conceptual ambiguity of vulnerability defy the construction
of a single index that cannot be contested on the basis of its
composition or calculation. Indeed, Klein (2009) and Klein
and Mohner (2011) emphasise that normative decisions
will inevitably be involved, such as which determinants of
vulnerability to include and how to weight them, and they
conclude that identifying ways to prioritize funding based
on vulnerability indices will always be a political as much as
a technical challenge. Muccione et al. (2017), who examined
the role of global vulnerability distributions in adaptation
funding, conclude that ‘a lack of agreement on the definition
of vulnerability components, their usage, and choices of
representative indicators fail to convene a robust guidance
for policy makers when confronted with the delicate issue of
deciding on the distribution of financing’ The IPCC concurs:
‘both theory and practice have shown indices alone are not
sufficient to guide decisions on which adaptation actions
to take, on how to modify sustainable development activities,
or on resource allocation’ (IPCC 2014c, p. 857).

SECTION A

The risks and limitations of relying on an index-led approach
to allocating funding are also illustrated in Fiissel’s (2010)
review of vulnerability indices: ‘The development of
aggregated national-level vulnerability indices requires
substantial normative choices in the selection and aggre-
gation of diverse information ..., which largely determine
the resulting vulnerability ranking’ Furthermore, he
found that ‘All existing indices of vulnerability to climate
change show substantial conceptual, methodological and
empirical weaknesses including lack of focus, lack of a
sound conceptual framework, methodological flaws, large
sensitivity to alternative methods for data aggregation,
limited data availability, and hiding of legitimate normative
controversies! Thus, while political agreement on any
particular method to rank countries’ vulnerabilities is not
impossible, it is apparent that the establishment of an
objective and non-normative way to allocate adaptation
resources remains unlikely and not necessarily helpful.
Therefore, another pitfall observed on the basis of practice is:

Pitfall: it is extremely unlikely that the notion of
‘particularly vulnerable’ countries can be determined
in an objective, non-normative way, as this inevitably
involves value judgements that can be contested.

Instead of trying to design ‘the one and only’ index or rallying
political support behind any particular index, Muccione et
al. (2017) recommend that funding decisions be based on
a consensus arrived at through multiple studies, and they
suggest that the IPCC conduct such an assessment. In their
view this would allow better targeting of funding than is
currently the case on the basis of country income groups.
They also advocate replacing the widely used concept of
vulnerability as consisting of exposure, sensitivity and
adaptive capacity with the risk-based approach that was
introduced in the IPCC’s Fifth Assessment Report.

3.3 Assessing adaptation progress

Assessing progress with adaptation is fundamental to
understanding whether adaptation is actually taking place,
i.e. whether we are better prepared to respond to climate
change and are reducing its adverse impacts. In line with
the IPCC’s (2014c) use of metrics for adaptation, adaptation
progress can be assessed in terms of tracking implementation
(what is being done?) and assessing actual results (what
are the effects of our actions)? This corresponds to the
common distinction between outputs and outcomes as
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elements of a results chain," or between process-based and
outcome-based indicators (Harley, Horrocks, Hodgson &
Van Minnen, 2008). This distinction is important because
actions like planning or capacity-building, while essential,
do not guarantee that adaptation will take place. It is
therefore important to assess actual adaptation results (i.e.
outcomes), for example, whether farmers in drought-prone
areas have adapted their farming techniques and as a result
are achieving higher yields under conditions of drought
than would have been possible using previous techniques.
Due to the multi-sectoral and context-dependent nature
of adaptation and the time scales involved, measuring the
actual outcomes of adaptation has proved challenging.
Initially, it was therefore suggested that process rather than
outcome indicators should be the focus (e.g. Harley et al,,
2008). However, with at least half a decade’s experience in
implementing adaptation at scale across the globe, and given
the significant domestic and international resources being
spent, it is no longer enough to focus adaptation M&E on
the process of implementation alone. By the same token, it
is insufficient only to measure how much is being spent on
adaptation, because spending says little about actual results.
This conclusion was also reached by an expert workshop on
adaptation M&E in 2012 (Adaptation Partnership, 2012). A
further pitfall on the basis of practice is therefore:

Pitfall: tracking only what is being done or how
much is being spent may lead to misleading
conclusions about the actual degree of adaptation.

A good illustration of this pitfall, as well as of a way to address
it, is provided by the first progress report of the Adaptation
Sub-Committee (ASC) of the UK Committee on Climate
Change, an independent body that reports to parliament
on progress achieved in implementing the UK’s National
Adaptation Programme.'* For every adaptation priority
sector, the report examined three questions:

+ Isthere a plan?
+ Are actions taking place?
« Is progress being made in managing vulnerability?

S

Results chains are a common way to express the results of development projects
(refer to the glossary on results-based management by OECD, 2008). Yet,
theories of change are an alternative method that is well suited to adaptation
interventions and offers advantages over a linear results chain approach (Bours
et al. 2014c).

" An overview of the UK’s adaptation M&E framework is provided by GIZ (2017).
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The first two questions are process-oriented, while the third
is outcome-oriented. As shown in the summary of the first
progress report to the UK parliament in Figure 2 (reproduced
from the Committee on Climate Change (2015)), the results
to the first two questions are generally positive, with green
dominating the respective columns. However, results to the
third question illustrate areas where progress in reducing
vulnerability is lacking or partial and also shows that there is
often insufficient information to draw conclusions regarding
progress. Looking only at the process-oriented questions
fails to show either these information gaps or the differential
progress made in managing vulnerability. This example is
a powerful illustration of the pitfall of inferring progress
with adaptation from information on financial inputs and
planning processes alone. The approach employed by the
ASC, that is, to define and monitor measurable climate risk
factors, also serves as an example of how to assess adaptation
outcomes in the absence of specific policy targets.

M&E of adaptation can be carried out for a variety of different
purposes (e.g. assisting project management or informing
Members of Parliament), each of which seek different types
of information and level of detail, and subsequently require
different methods. For example, understanding why an
adaptation intervention was successful requires an in-depth
analysis, i.e. more than just indicators, whereas providing
accountability may require just a few quantitative figures.
The Adaptation M&E Navigator (Leiter, 2017b) outlines nine
specific purposes of adaptation M&E and indicates suitable
M&E approaches for each of them. Considering the range
of specific purposes as described in Table 2, it becomes
apparent that there is no one size fits all approach to
adaptation M&E in terms of either methods or metrics.
Another pitfall observed on the basis of practice is therefore:

Pitfall: there is no metric or set of metrics that
can simultaneously fulfil the different purposes
of adaptation M&E (e.g. adaptive management,
accountability, learning) to a sufficient degree.

In recognition of this pitfall, available guidebooks on
adaptation M&E typically focus on a specific level of
application like the project level (e.g., Olivier, Leiter &
Linke, 2013; Climate-Eval, 2015), the community level (e.g.
Ayers, Anderson, Pradhan & Rossing, 2012) or the national
level (e.g. Price-Kelly, Leiter, Olivier & Hammill, 2015). This
enables them to provided targeted recommendations about
suitable methods of undertaking adaptation M&E. The
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Figure 2. Summary of the ASC’s assessment of progress by the UK National Adaptation Programme

Built environment

Infrastructure

Health & resilient
communities

Agriculture & forestry

Natural environment

Business

Is there a plan? Are actions taking place? Is progress being made in
managing vulnerability?

0% 100% 0% 100% 0%

Proportion of adaptation priorities

Source: reproduced from the Committee on Climate Change (2015, p. 9).

Notes: The colours depict the proportion of risk factors (‘adaptation priorities’) within each theme of the National Adaptation
Programme, categorized as one of:

plans and policies, delivery of actions, or progress in addressing vulnerabilities, are lacking.

the adaptation priority has been partially addressed, with some evidence of progress in some areas.
plans are in place, actions are being delivered, progress is being made

insufficient evidence to form a judgement.

Table 2. Different purposes for undertaking adaptation M&E (based on Leiter (2017b)).

_ Purpose of undertaking adaptation M&E

Adaptation process
(i.e. implementation but
not results)

Monitoring the integration of adaptation into planning (mainstreaming)

Monitoring the implementation of adaptation programmes, projects or actions

Monitoring the implementation of a National Adaptation Plan(ing) process

Tracking adaptation activities at the national or sub-national level

Adaptation outcomes
(or process and outcomes)

Assessing the results of adaptation programmes, projects or actions

Assessing the results of a portfolio of adaptation projects

Assessing whether vulnerability has been reduced as a result of adaptation programmes, projects or actions

Assessing progress towards adaptation at the national level

Assessing progress towards the global goal on adaptation
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Adaptation M&E Navigator likewise refers users to suitable
M&E methods for each specific purpose (Leiter, 2017b).

3.4 Aggregation and comparison of adaptation results
Quantitative comparisons between different adaptation
interventions require a common metric to express
adaptation results. As explained in section two, due to the
nature of adaptation it is hard to define a single indicator of
success. One way to enable comparison would be to express
adaptation benefits in monetary values, but the valuation of
avoided climate impacts comes with well-known problems,
including the choice of discount rates, currency value
fluctuations and equity issues." A report by Vivid Economics
(2011) found ‘Some [climate] impacts can be measured
adequately in money. For others, especially health, poverty
and biodiversity, non-money metrics are needed as well or
instead’ Nevertheless, increasing attempts are being made
to quantify adaptation benefits in ways that are comparable
(e.g. Stadelmann, Michaelowa, Butzengeiger-Geyer and
Koéhler (2014); Michaelowa and Stadelmann (2018), and
applications in Kohler and Michaelowa (2013), as well as in
REEEP (2016) and Leiter (2018)). Upscaling the use of such
approaches could enhance the ability to compare adaptation
results.

The question remains regarding the purpose of comparing
already realized adaptation results, particularly if they have
been achieved in very different contexts. Even if a common
unit is used to express adaptation benefits, achieving a
certain number of benefits in one context may not be
comparable to achieving the same number in another
context (e.g. in fragile states). Comparisons may therefore
be most appropriate in the same or similar contexts, as done
by REEEP (2016). Learning (a commonly cited objective of
M&E) requires insights into how and why change occurred
which cannot be captured through indicators alone (see
section 4.3). Comparability is typically more relevant before
implementation in order to select from among a number
of alternative adaptation options.'® This appraisal stage,
sometimes referred to as ‘evaluation of options; is not part
of Monitoring and Evaluation (compare Figure 1). Some
proposals for ‘universal’ adaptation indicators, for example,
those of Stadelmann et al. (2014), are aimed primarily at

> For instance, a loss worth of USD 500 may ruin the livelihood of a poor person
in a least developed country, whilst having only an insignificant impact on an
average household in industrialized countries. Simply adding up the losses
would therefore not account for the harshness of the impact.

Methods for economic and non-economic appraisals of adaptation options are
described in Noleppa, Leiter and Biinner (2013).

S
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the selection stage of adaptation projects rather than the
ongoing or ex-post assessment of results, although in some
cases indicators can be used for both purposes (Kéhler &
Michaelowa, 2013). In practice, funding decisions do not
always conform to idealized situations of choosing from
among a large number of alterative options at the same point
in time. Even if comparison on a common unit was possible
and meaningful across contexts, differences in timing,
funding needs and political considerations may not enable
a selection based on comparable criteria (Leiter, 2018).

Aggregation is concerned with summarizing the results of
interventions that span multiple sectors or geographical
levels, as is typically the case for climate funds such as the
Green Climate Fund, the Adaptation Fund or the Least
Developed Countries Fund. This often leads to indicators
on the lowest possible denominator, like ‘number of
beneficiaries, that are applicable to a wide variety of
interventions, but say little about the actual degree or success
of adaptation. Indeed, there are limits to what standardized,
quantitative aggregations of adaptation can achieve. Chen
and Uitto (2014), who analysed the challenges of aggregating
local actions to global results in case of the Small Grants
Programme of the Global Environment Facility, point out
that mechanical aggregation fails to capture important
results. The pitfall to be avoided therefore is:

Pitfall: if confined to adding up simple, quantitative
numbers, aggregation cannot account for
important insights about progress being made.

Instead of equating aggregation with simply adding up
numbers, we argue for a broader understanding of aggregation
as the collation or bringing together of information across
spatial scales and geographical boundaries, whether
quantitatively or qualitatively. Leiter (2015) shows how
this can be operationalized through M&E frameworks that
define focus topics while providing flexibility for subnational
entities in how exactly to measure them. South Africa is
currently exploring this approach for its national adaptation
M&E system (Department of Environmental Affairs 2016,
2017). Overall, aggregation is an important task for M&E
of adaptation, for example, in the context of the Global
Stocktake stipulated by the Paris Agreement (UNEP, 2017;
Leiter & Olivier, 2017a). While aggregation through simple
quantitative figures may satisfy the aims of accountability, it
should be recognized that this does not explain the richness
of adaptation outcomes and their co-benefits. Adaptation
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metrics used for quantitative aggregation may therefore be
accompanied by further information on, for example, the
reduction of vulnerability and risk and the link to sustainable
development.

3.5 Limits of metrics

Quantifying adaptation progress is especially attractive to
policy-makers, who often seek ‘concrete evidence’ on which
to justify their decisions. Indeed, there is often pressure
from funders and investors to report numbers or even to
condense results into a single number. This is one of the
drivers behind the call for standardized adaptation metrics,
as was evident during the Adaptation Metrics Conference.
As much as those pressures may exist, they neglect the limits
of metrics or indicators. Indicators are generally described
as a means of simplifying information (e.g. Harley et al,,
2008), but adaptation takes place in a complex environment
involving uncertainties regarding the type, timing and
intensity of local climate impacts. Such circumstances do not
easily lend themselves to simple ‘indications; and assumed
cause-and-effect relationships often go untested. In general,
indicators ‘indicate, they do not explain why or how changes
have occurred. This important characteristic of metrics and
indicators seems to be forgotten in many M&E discussions.
This has particular impacts on the often-proclaimed M&E
objective of learning, which does not take place automatically
(compare section 4.3). Accordingly, during an adaptation
M&E expert workshop organized by the UNFCCC
Adaptation Committee (2014, p.6) ‘participants stressed that
indicators are not the only tools for M&E and are not always
appropriate’ Furthermore, indicators are typically only part
of an overarching M&E approach or framework based, for
example, on a results chain or a theory of change. Without
such framing, indicators lack clear links to actions and
objectives and may become meaningless. M&E guidebooks
therefore emphasise that the development of adaptation
M&E systems at the project or national level should not start
with indicators, but with a clarification of the purpose, scope
and target audience of the M&E system (e.g. Leiter, 2016;
Price-Kelly et al., 2015; Brooks & Fisher, 2014; Olivier et al.,
2013). A final, yet important pitfall observed on the basis of
practice is therefore:

Pitfall: metrics or indicators cannot explain why
changes take place, which has limitations for learning.
Reducing a complex issue like adaptation into a

single number inevitably means missing important
information, and this could misguide decision-making.
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4. Potential to enhance M&E of adaptation
Given the pitfalls that could be observed on the basis of
practice to date, what are the potential ways of improving
assessments of progress with adaptation through use of
metrics and beyond?

4.1 National adaptation M&E systems

Almost half of the Parties to the UNFCCC that addressed
the question of adaptation in their (Intended) Nationally
Determined Contributions (INDCs) make reference to M&E.
An analysis by the OECD found that about 70% of INDCs
with adaptation components include qualitative indicators,
and about 20% also have quantitative indicators (Kato & Ellis,
2016). Given the characteristics of some of these indicators,
i.e. unspecific aims or unclear time references, they may not
yet provide a sufficient basis for monitoring achievements as
called for by the Paris Agreement’s Transparency Framework
(Article 13). This gap could be filled by means of the national
adaptation monitoring and evaluation systems that have
been or are being developed by more than forty countries,
including Brazil, Cambodia, Columbia, France, Germany,
Kenya, Morocco, Mozambique, the Philippines, South Africa
and the United Kingdom (Hammill et al., 2014a; Pringle et
al., 2015; Leiter, 2017a)."” Several countries, such as Brazil
and Thailand, are developing their M&E systems as part
of the National Adaptation Plan (NAP) process, whose
Technical Guidelines propose M&E as one of four key
elements (UNFCCC (2012) and associated guidelines for
M&E by Price-Kelly et al. (2015)).

Indicators form part of most national adaptation M&E
systems (Hammill et al., 2014a). A notable exception is
Norway, which has chosen a qualitative and learning
oriented assessment process (ibid.). To reduce the burden
of additional monitoring, many countries have compiled
an inventory of already existing data sources and indicators
and screened them for relevance to adaptation. Accordingly,
most of the national adaptation M&E systems developed so
far are based to a large extent on data already collected by
government agencies or academia. Their added value is to
bring these otherwise scattered data together to provide a
better picture of progress with adaptation. A detailed list
of the indicators used by the first generation of national
adaptation M&E systems has been compiled by Hammill,

17" Country factsheets of national adaptation M&E systems are available at http://
www.AdaptationCommunity.net under ‘Monitoring & Evaluation’ and ‘National
M&E: The national monitoring systems of Germany and Kenya are also
described in separate articles in this publication.
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Dekens, Leiter, Olivier and Klockemann (2014b). In addition,
the European Environment Agency is in the process of
developing a database of national-level indicators used by
European nations.

To account comprehensively for progress with adaptation,
national adaptation M&E systems also need to consider
subnational adaptation actions and results. As discussed
in section 3.4, aggregation is more than just a matter of
mechanically adding up quantitative indicators. Leiter
(2015) has proposed three avenues whereby countries can
link national and subnational adaptation M&E systems
and shows how pioneering countries are already practising
them. Initially the main focus of national adaptation M&E
systems has been tracking implementation (output-level)
rather than assessing actual effectiveness (outcome-level). As
these systems evolve, an important potential is to strengthen
the outcome orientation of adaptation M&E. South Africa,
for example, has defined Desired Adaptation Outcomes that
will act as a framework to report annual progress on both
process and outcome-level (Department of Environmental
Affairs 2016, 2017). The example of the UK presented in
section 3.3 (Figure 2) likewise demonstrates the importance
and feasibility of combining process and outcome-based
adaptation assessments. The potential to improve our
understanding of adaptation is therefore:

Potential: national adaptation M&E systems provide
opportunities to understand progress on adaptation
and to inform national and international planning and

decision-making.

In doing so, M&E systems need to reflect the realities of
the capacity and data sources available and to communicate
their findings in a way that supports those charged with
decision-making. Since the Paris Agreement is asking
countries to provide information on their progress with
adaptation under the transparency framework (Article
13) and Adaptation Communications (Article 7), country-
specific adaptation M&E systems also have the potential to
generate the necessary information and thus assist countries
in implementing the provisions of the Paris Agreement
(Leiter & Olivier, 2016; Leiter, 2017a).

4.2 Improving connectivity across policy themes

A further potential of M&E, and especially adaptation
metrics, is in connecting policy themes. By its nature,
adaptation is cross-sectoral and is reliant upon action in a
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range of policy areas in order to move towards a well-adapting
society. International reporting requirements in other policy
domains, including sustainable development (through the
230 global SDG indicators) and Disaster Risk Reduction (the
Sendai Framework for Disaster Risk Reduction), present
opportunities to share both data sources and metrics. Such
approaches can help to reduce the burden of monitoring,
but they also ensure that these policy domains are connected
more effectively. In this section we consider two questions
with implications for adaptation metrics:

1. How can we ensure the coherence of metrics and
indicators between policy themes?

2. What can be learnt from other policy themes about
developing and using metrics that might be applied to
adaptation?

Recent global policy initiatives such as the Paris Agreement,
the Sendai Framework for Disaster Risk Reduction (SFDRR)
and the Sustainable Development Goals (SDGs) have
demonstrated improved appreciation of the connections and
interdependencies between the goals and objectives of these
policy themes. The SDGs will not be sustainable in the face
of climate change without action, hence climate resilience
is included in several goals, and SDG 13 is explicitly related
to Climate Action. To be effective, the implementation
of the Paris Agreement, the SDGs and the SFDRR will
need to reinforce each other. The SFDRR illustrates these
connections neatly in stating that ‘Disasters, many of which
are exacerbated by climate change and which are increasing
in frequency and intensity, significantly impede progress
towards sustainable development’ (UNISDR, 2015). These
initiatives will each seek to track progress, including through
the development of metrics and indicators to be reported
nationally. This creates both potential and the risk of pitfalls.
If implemented mechanically, without connectivity,
such measures will fulfil reporting requirements but
do little to enhance decision-making. However, if the
connections between these policy themes are explored
more comprehensively, there is the potential to develop
synergistic metrics that can inform decision-making
nationally and below. In fact, three of the eight proposed
indicators for SDG goal 13 on Climate Action are identical to
those of the SFDRR (Leiter & Olivier, 2017b). This potential
is therefore as follows:
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Potential: better alignment of the monitoring of
related policy themes could potentially create synergies
for understanding progress towards the objectives

of the Paris Agreement, the SFDRR and the SDGs.

While the characteristics of climate adaptation outlined earlier
in this article present specific challenges and opportunities
for those responsible for measuring adaptation, these traits
are not unique. For example, the lack of a single universal
metric, attribution challenges and the need to integrate
qualitative perspectives are true of other policy areas as
well. These common characteristics present an opportunity
for knowledge exchange between policy domains regarding
M&E methodologies, including the development of metrics
and indicators (Pringle, Karali, Makinen & Prutsch, 2017;
Dinshaw et al., 2014). The examples contained in these
references, including those from the biodiversity sector,
provide useful insights into the process and governance
of indicator development nationally, but they also show
the overlap between biodiversity and adaptation metrics.
Fisher, Dinshaw, McGrey, Rai and Schaar (2015) provide
evidence that the adaptation community need not reinvent
the wheel when it comes to M&E methods and metrics, and
they suggest drawing on methods from the areas of health,
natural resource management, agriculture and fragile states.

4.3 Monitoring and evaluation as a learning tool

There is a growing appreciation of the importance and
potential of monitoring and evaluation as a means of learning
(Pringle et al., 2015), which is now reflected in the design
and objectives of some M&E systems. Learning is to some
degree implied in all monitoring and evaluation, it being a
reasonable assumption that we assess and gather evidence
on progress and performance in order to learn and act upon
that learning. However, the increased interest in learning
represents a tacit acknowledgement that it does not happen
automatically and that how we approach monitoring and
evaluation can act to help or hinder learning processes. It
also impacts on our ability to apply what is learnt in ways that
can improve future policy and practice. But before looking
into these issues, it is worth reflecting on what ‘learning’
means and why it is especially significant for climate change
adaptation.

Learning is defined extensively and variously. O’Dell and
Hubert (2011) refer to it as new knowledge that is used to
shape behaviour, as manifested in decision-taking or actions.
This framing places a strong emphasis on the application of
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knowledge generated and is thus pertinent to the commonly
held objective of M&E for adaptation, namely to make
evidence-based improvements to systems and processes in
the context of the urgent challenge of climate change. It is
the latter point that has partly driven the increased focus
on learning with M&E for adaptation, as we need to make
significant and in some cases radical and rapid adjustments
to ‘business as usual” societal decisions. Urgency and cost
do not allow us the luxury of a trial and error approach.
Climate change adaptation is also still an emerging field, and
the effectiveness of adaptation policies and actions is often
poorly understood (OECD, 2015; Pringle et al., 2015), further
highlighting the critical role of learning.

However, there are a number of barriers to learning which it
is important to acknowledge if we are to realize the learning
potential of M&E. First, M&E approaches may be shaped
by the information required by funders, rather than what
is required by key adaptation decision-makers such as
national authorities (OECD, 2015) or communities. This
is often the result of tensions between accountability and
learning objectives (Spearman & McGray, 2011) that can
discourage learning by placing the emphasis on reporting
and tracking agreed actions, rather than on reflexive
processes that consider what has worked, why, for whom
and in what contexts. Learning can also be hampered by
only considering lessons that appear immediately relevant
within the spatial, temporal and thematic boundaries of a
given funding stream. Other related factors that constrain
learning include the pressure to spend, a lack of incentives
to learn, staff turnover and losses of institutional memory
(OECD, 2001). It can also be difficult to ensure that lessons
learned reach decision-makers in a timely and accessible
form. A report on national-level M&E systems in Europe
(Pringle et al., 2015) highlighted that, while considerable
efforts have been made to develop effective systems, only
a few countries have given significant thought as to how
to communicate the findings and lessons in effective ways.

In spite, and perhaps because, of these barriers, more and
more M&E systems are explicitly referring to learning through
terms such as Monitoring, Evaluation and Learning (MEL),
as well as the use of methods which more actively support
learning. This is most evident within the development
community (Pringle et al., 2017), where programmes such
as the DFID-funded ‘Building Resilience and Adaptation to
Climate Extremes and Disasters’ (BRACED) programme
are actively designing learning into M&E approaches from
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the outset. The decision to create a specific Knowledge
Management function within BRACED to act as a centre
for developing and disseminating knowledge about resilience
is an interesting innovation that could be interpreted as a
deliberate effort to create a distance between accountability
and learning agendas. The international development
community has a longstanding focus on participatory
approaches to engaging a broad set of stakeholders. Such
approaches can be useful for M&E of adaptation, as they
create opportunities for learning that reflect on and inform
multiple perspectives. However, the benefits of such learning
are too often focused on the needs of those initiating the
M&E process, rather than ensuring that those participating
can use lessons. Overall this potential is therefore as follows:

Potential: deliberately designing M&E to
facilitate learning may lead to important insights
into progress with adaptation and is a much
needed and complementary addition to the use
of indicators for accountability purposes.

The momentum underpinning efforts to embed learning
within M&E for adaptation is increasingly evident globally.
For example, the Climate Investment Funds (CIF) have
established the Evaluation and Learning Special Initiative,
reflecting an ‘urgent need to increase the evaluative work
within the CIF, capture real-time learning, and facilitate
sharing of lessons learned and good practice to improve
effective delivery and achievement of results’ (CIF, 2016).
The emergent emphasis on learning will have implications
for adaptation metrics, as what we need to measure to
ensure accountability may be quite different to what we
need to learn. This will also require improved alignment
between quantifiable metrics and qualitative narratives, both
important tools that should be complementary. However,
although the separation of accountability-focused metrics
from learning activities may provide a useful breathing space
for learning, ultimately the two strands need to be connected
to avoid creating two parallel, potentially contradictory
perspectives on ‘successful’ adaptation. There is much to be
gained from a focus on learning, but much to be learned too
about how this should be achieved.

4.4 Metrics for understanding transformation

Transformation is an emergent concept in adaptation
policy and planning that is likely to influence adaptation
M&E. Increasingly the language of transformation is being
used to shape adaptation objectives, including many of
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the largest climate finance initiatives, such as the Climate
Investment Funds (CIF) and the Green Climate Fund. The
term ‘transformation’ is interpreted widely and has no single
clear working definition, immediately presenting a challenge
for those seeking to measure it (Lonsdale, Pringle & Turner,
2015). Despite this, the concept has gained currency by being
understood as actions that facilitate systemic and sustainable
change with the potential for large-scale impact (World
Bank IEG, 2016) in ways that are distinct from incremental
adjustments to existing systems. Feola’s (2014) review of
the literature on transformation in global environmental
change suggests that the lack of a definition may inhibit the
usefulness and application of the concept of transformation,
but paradoxically he warns against searching for a single
definition. Instead he proposes a pragmatic approach based
on conceptual plurality that assumes that the term can be
characterized and articulated in ways that still allow dialogue,
empirical testing and theoretical development.

The desire for transformational adaptation activities is
driven by the urgency of climate change: increasingly we
cannot assume that adjustments to ‘business as usual’
or existing systems will present the best approach. Yet to
date the use of transformational language and objectives in
adaptation programming has outrun developments in how
to measure and evaluate it. That said, the last two or three
years have seen increasing investment and interest in M&E
of transformational change and an emerging literature on
the topic. The challenge of how to measure transformation
is great, but so may be the benefits. If adaptation outcomes
can be linked to a deeper, more fundamental understanding
of the systems within which they sit and are designed in
contexts not wholly constrained by the limits of existing
systems, the potential scale and pace of adaptation may be
much greater, thus reducing loss and damage from climate
change. Monitoring and evaluation can play a critical role in
providing evidence for transformation, the conditions within
which it thrives and who benefits (or not) from such changes.
This also presents an opportunity to connect evaluation
methods with learning processes, as is being explored as part
of the CIF Evaluation and Learning Initiative (CIF, 2016).

Potential: by giving greater consideration

to transformational adaptation, M&E

including metrics can contribute to better
understanding of systemic changes that support
or hinder the reduction of climate risks.
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It will be critical to design these processes so as to take the
question of ‘transformation for whom?” into account and to
incorporate perspectives on what transformation is from
multiple levels in order to avoid a purely top-down approach.
It is also important to remember that not all adaptation can
or should be considered transformational: there is also merit
in incremental approaches. Guidelines for embedding and
assessing transformations at different levels are emerging,
such as “The Resilience Adaptation and Transformation
Assessment Framework’ (RAPTA) (O’Connell et al., 2016),
which aim to help achieve this in a practical way.

5. Conclusion

This article has outlined the pitfalls and potentials of
measuring adaptation through adaptation metrics. It
argues that there are multiple and diverse purposes for
the application of adaptation metrics which renders the
search for a single set of indicators pointless. As the IPCC
notes, “The search for metrics for adaptation will remain
contentious with many alternative uses competing for
attention! (IPCC 2014c, p.853). Due to the nature of
adaptation, which is context-specific and cross-sectoral,
it is not possible to design a single, uniform global
adaptation metric. Nevertheless, there is a need to account
for and demonstrate progress with adaptation in the context
of sustainable development and to go beyond the currently
common practice of just monitoring the implementation
rather than the results of adaptation actions. Metrics can
play a role in this regard, but they are not a silver bullet
and often appear to be overloaded with expectations they
cannot fulfil in practice. For example, Hinkel (2011) found
that vulnerability indicators are only suitable to one out of six
uses to which they have been ascribed, including allocation
of funding. Due to the mismatch between what they are
expected to solve and what they can actually deliver, Hinkel
(2011) observes that ‘indicators seem to be a typical example
of failed science—policy communication’ It is therefore
important to reflect on the role of indicators in assessing
adaptation. We have identified some of the most common
pitfalls of applying adaptation metrics in practice in order to
aid their meaningful use. Table 3 summarizes the key ‘take-
away’ messages from the article.
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Table 3. Pitfalls and potential of using adaptation
metrics.

No single adaptation metric. There is no single, uniform and
universally applicable metric to measure adaptation progress in
the way that mitigation can be measured through greenhouse gas
emission reductions.

No single way to identify adaptation needs. As there is no
single, objective set of indicators to determine adaptation
needs universally across the globe, seeking such metrics risks
overlooking key contextual insights.

Limited applicability of vulnerability indices in allocating
funding. It is extremely unlikely that the notion of ‘particularly
vulnerable’ countries can be determined in an objective, non-
normative way, as this inevitably involves value judgements that
can be contested.

Need to focus M&E on outcomes of adaptation. Tracking only
what is being done or how much is being spent may produce
misleading conclusions about the actual degree of adaptation
progress.

No one size fits all approach to adaptation M&E. There is

no metric or set of metrics that could simultaneously fulfil the
different purposes of adaptation M&E (e.g. adaptive management,
accountability, learning) to a sufficient degree.

Aggregation beyond counting numbers. If confined to just
adding up simple, quantitative numbers, aggregation cannot
account for important insights into the progress being made.

Limits of metrics. Metrics or indicators cannot explain why
cha