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Current trends suggests global warming 
is likely to exceed 2°C by mid-century. The 
Paris Agreement and the 2030 deadline for 
meeting the SDGs provide a framework for 
adaptation action in the short term, but beyond 
that, incremental approaches will need to be 
complemented by transformational adaptation 
involving the radical restructuring, replacement 
or abandonment of systems, processes and 
practices that are no longer viable under new 
climatic conditions. There is an urgent need 
for frameworks to help countries meet their 
adaptation obligations under the Paris Agreement 
while preparing for warming that breaches the 
Paris temperature thresholds. Countries will need 
to track their adaptation activities to determine 
what does and does not work, identify good 
practice, and capture lessons that can inform 
adaptation planning, design and implementation. 
They will also need to report on these activities 
at the global level. We have created a framework 
for developing climate adaptation monitoring, 
evaluation and learning systems, or CAMELS, 
that can support countries in all of these tasks.
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The Paris Agreement explicitly frames adaptation 
in terms of a set of actions required to address the 
impacts of a 1.5–2°C global warming relative to the 
pre‑industrial period. 

Warming of 1.5°C is likely before 2040, possibly as 
early as 2030. A 2°C warming is likely by the 2040s or 
2050s in the absence of strong emissions reductions 
in the very near term — something not currently on the 
horizon. 

In the near to medium term, countries will need to adapt 
to a warming of 1.5–2°C while simultaneously delivering 
and securing the Sustainable Development Goals 
(SDGs) and implementing their immediate successors. 
Supporting the delivery of the SDGs and wider 
development goals should be a key aim of adaptation. 

In the medium to longer term, countries should be 
planning for a warming of 3°C. This is likely to occur by 
the 2060s or 2070s based on current policy trajectories 
and the lack of adequate action to mitigate emissions. 

A warming of 4°C or more as a result of direct 
unmitigated anthropogenic emissions would require 
a high reliance on coal after 2050, which may be 
unrealistic. However, a warming in excess of 4°C before 
2100 is a distinct possibility under weak-to-moderate 
mitigation regimes, as a result of feedback mechanisms 
associated with tipping points in the climate system.

We recommend a phased approach to adaptation that 
addresses the Paris mitigation and adaptation goals 
while planning for warming significantly in excess of 
2°C. ‘Paris-compliant’ adaptation actions to address 
a warming of 1.5–2°C must be compatible with the 
actions needed to address a subsequent warming of 
3°C or more and must avoid locking in ‘maladaptation’ 

that creates obstacles to further adaptation and 
exacerbates risks beyond 2°C of warming. Countries 
need to move beyond generalised vulnerability reduction 
and resilience building (although these are important 
activities) and pursue adaptation in relation to the 
impacts of specific levels of warming over specific 
timescales. 

Current incremental approaches to adaptation seek 
to preserve existing systems and practices at their 
current locations. Over time, these are increasingly likely 
to give way to transformational approaches. This will 
involve fundamentally altering or replacing systems and 
practices that are no longer viable in the face of larger 
climatic and environmental changes. 

Article 7 of the Paris Agreement provides us with six 
principles for designing and implementing adaptation 
actions and processes. These can be made more robust 
when they are mapped to the criteria of relevance, 
quality, effectiveness and adequacy, and viewed in light 
of likely rates and levels of global warming and their 
potential impacts. 

Countries will need to track their adaptation activities 
to determine what does and does not work, identify 
good practice, and capture lessons that can inform 
subsequent adaptation planning, design and 
implementation. They will also need to report on their 
adaptation activities at the global level through the 
mechanisms emerging from the Paris Agreement and 
the Katowice climate package for implementing the 
Agreement. Guidance for reporting on adaptation 
under the Paris Agreement’s Enhanced Transparency 
Framework (ETF) for climate action identifies eight 
information areas on which countries should report. 

Summary
Climate adaptation monitoring, evaluation and learning systems, or CAMELS, can 
help to frame and inform countries’ adaptation planning, design, implementation, 
monitoring, evaluation and learning, and support reporting at the global level. 
We have created a framework for developing CAMELS based on the adaptation 
principles embodied in Article 7 of the Paris Agreement, viewed through the lens 
of relevance, quality, effectiveness and adequacy. The approach used ensures that 
adaptation addresses the potential magnitude of warming, and that adaptation 
actions are linked to specific risks, impacts and needs. It also ensures that 
adaptation is inclusive and transparent, is based on sound data and methods, and 
actively supports development needs, priorities and goals.
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Integrating the Article 7 adaptation principles, the 
criteria of relevance, quality, effectiveness and 
adequacy, and the ETF information areas provides us 
with a framework for planning, designing, implementing 
and tracking adaptation. 

Based on this framework, we propose a model 
for developing climate adaptation monitoring, 
evaluation and learning systems, or CAMELS, 
which can support countries in (i) designing and 
implementing appropriate adaptation responses, (ii) 
tracking their effectiveness and delivering valuable 
learning, and (iii) reporting on their adaptation activities 
through global mechanisms, principally the ETF. 

CAMELS should perform seven key functions: 

1.	 Validate the climate-risk and adaptation needs 
assessments on which adaptation actions are 
based, ensuring that these address actual and likely 
vulnerabilities, risks and impacts associated with 
projected levels of warming

2.	 Assure the quality of adaptation actions to confirm 
they are relevant to and adequate for risks and 
needs, support the most vulnerable, are gender 
sensitive, are grounded in relevant science 
and knowledge, and are sufficiently inclusive, 
participatory and transparent

3.	 Track adaptation implementation to ensure that 
outputs are being delivered as intended, that quality 
is maintained throughout implementation and that 
lessons from implementation are captured

4.	 Monitor and evaluate adaptation actions to track 
their effectiveness in reducing vulnerability and 
building resilience at the outcome level and deliver 
development benefits in the face of climate change 
at the impact level

5.	 Assess the impacts of adaptation on development 
performance by explicitly examining the effectiveness 
of adaptation in supporting delivery of the SDGs and 
other development goals

6.	 Capture lessons and identify good practice, 
including what works and what does not, how to 
ensure that adaptation benefits women, the most 
vulnerable and the marginalised, and the most 
effective ways of supporting/delivering adaptation, 
and

7.	 Disseminate information and learning horizontally and 
vertically within a country to inform policy, planning 
and programming and via international mechanisms, 
such as the ETF.

Based on these seven functions, and taking into 
account the Article 7 principles, the ETF information 
areas, the four criteria (relevance, quality, effectiveness, 
adequacy) and the scientific context of likely future 
warming under different scenarios, we present a 
template for the development and assessment of 
CAMELS. It addresses each of the Article 7 principles 
through a few questions on each of the seven key 
functions. 

A review of existing and emerging national adaptation 
monitoring, evaluation and learning (MEL) systems 
reveals a diversity of starting points and pathways for 
developing CAMELS. The framework and template 
presented here are intended to be sufficiently flexible to 
accommodate this diversity, while ensuring national-level 
consistency that will facilitate coherent reporting at the 
global level. The framework and template are intended 
to support countries in developing nationally appropriate 
MEL systems that help them address emerging and 
projected climate-change risks and impacts associated 
with warming beyond the Paris temperature thresholds.
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1 
Introduction
The Paris Agreement identifies countries’ 
responsibilities in terms of the mitigation of 
climate change through reductions in greenhouse 
gas emissions and adaptation to the impacts of 
unavoidable climate change (United Nations, 2015). 
The Katowice climate package, agreed at the 24th 
Conference of the Parties to the United Nations 
Framework Convention on Climate Change (COP24), 
“sets out the essential procedures and mechanisms 
that will make the Paris Agreement operational”1 and 
includes guidance on Adaptation Communications and 
reporting under the ETF. 

The Paris Agreement exists alongside other international 
agreements and frameworks, most notably (from 
a development perspective) the 2030 Agenda on 
Sustainable Development. Countries must square their 
commitments under these frameworks, both with each 
other and with the need to address actual future global 
warming and its impacts. This means aligning adaptation 
in the context of the Paris Agreement with their 
commitments to deliver the SDGs, while recognising the 
very real potential for warming to exceed the thresholds 
stipulated in the Paris Agreement. 

Within this context, there is an urgent need for 
coherent frameworks within which countries can 
(i) plan, design and implement adaptation actions 
that are fit for purpose in the face of warming that 
may temporarily or permanently exceed the Paris 
temperature thresholds and (ii) monitor, evaluate 
and report on adaptation progress and results while 
capturing learning to inform and improve adaptation 
practice (Berrang-Ford et al., 2019). 

In this paper, we seek to triangulate the Paris Agreement 
goals, the science of climate change and support for 

1 https://unfccc.int/process-and-meetings/the-paris-agreement/katowice-climate-package

2 We use ‘MEL’ as a general term to refer to actual or hypothetical systems that combine M&E with learning, and ‘M&E’ to refer to existing systems that focus on 
monitoring and evaluation without explicitly including learning. Existing adaptation discourses often refer to M&E systems and this language is retained when 
referring to these discourses and describing specific systems that are defined as such (for example, the texts of the Paris Agreement and the Katowice climate 
package, and existing national M&E systems). 

the SDGs and wider development goals. We do this by 
framing the Paris goals and SDGs in the context of likely 
timescales for different levels of global warming, drawing 
on the temperature projections (generated using the 
MAGICC energy balance model, which projects future 
global mean temperatures and the rise in sea levels) 
used by Arnell et al. (2019) for nine scenarios based 
on different assumptions about future socioeconomic 
trajectories and atmospheric greenhouse gas 
concentration pathways (see Annex 1 for details of the 
methodology). We aim to provide a pragmatic framework 
for effective adaptation decision-making, meaningful 
adaptation tracking at the national and sub-national 
levels and efficient adaptation reporting to global 
mechanisms. We, therefore, map the key adaptation 
criteria of relevance, quality, effectiveness and adequacy 
against the adaptation principles embodied in Article 
7 of the Paris Agreement and against reporting 
requirements under the ETF. We then present a simple 
framework for the development of national climate 
adaptation monitoring, evaluation and learning systems, 
or CAMELS, built around seven key functions. 

This framework is complemented by a template that 
can be used as a starting point for the development 
of CAMELS (by governments, for example) and/or for 
the assessment of existing or emerging monitoring 
and evaluation (M&E) or MEL2 systems at the national 
and sub-national level. The template consists of a set 
of questions mapped against the Article 7 adaptation 
principles for each of the seven CAMELS functions. 
These questions can be used to inform the design of 
adaptation actions and processes and to carry out 
quality assurance (QA) of these actions and processes 
at the national and sub-national level. They can also be 
used for the QA of individual adaptation initiatives (such 

https://unfccc.int/process-and-meetings/the-paris-agreement/katowice-climate-package
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as policies, strategies, plans, programmes and projects) 
to assess how well they are aligned with adaptation 
needs and best practice. The questions in the template 
can be adapted for national contexts and embedded in 
CAMELS to provide a formal mechanism for supporting 
adaptation at country level. 

Consequently, this paper is likely to be of interest to 
those tasked with developing adaptation or resilience 
M&E/MEL systems at the national or sub-national 
level. It is also relevant to anyone designing adaptation 
actions, be they national or sub-national policies, 
strategies, plans, programmes or portfolios of initiatives, 
or individual projects. In such contexts, the Article 
7 principles and the four criteria can be used as a 
framework for ensuring good practice in the design and 
implementation of adaptation actions, while the template 
can inform the development of M&E/MEL systems (for 
individual projects or programmes, for instance).

We do not seek to prescribe how countries or other 
actors should go about developing CAMELS or what 
metrics should be used. Discussion of and guidance 
on the development of adaptation M&E/MEL systems 
and indicators can be found elsewhere (for example, 
Spearman and McGray, 2011; GIZ, 2012; Brooks et al., 
2013; Bours et al., 2014a, b, c, d; Brooks and Fisher, 
2014a, b, c; Ford et al., 2015, 2016; Leiter, 2015; FAO, 
2017; Vallejo, 2017; Klostermann et al., 2018; Lamari 
et al., 2018; Brooks et al., 2019; Leiter et al., 2019). 
Instead, we provide a flexible framework and establish 
some guiding principles for developing CAMELS in 
diverse national and sub-national contexts. We also 
highlight the different starting points and pathways for 
developing CAMELS at the national level, based on a 
review of selected national adaptation M&E systems, 
summarised in Annex 2.



IIED WORKING PAPER

   www.iied.org     9

2 
The Paris Agreement, 
global warming 
and adaptation: 
a pragmatic view
2.1 The Paris goals and 
projected warming
Article 2 of the Paris Agreement commits countries to 
“[h]olding the increase in global average temperature to 
well below 2°C above pre-industrial levels and pursuing 
efforts to limit the temperature increase to 1.5°C above 
pre-industrial levels” (United Nations, 2015: 3). 

In the absence of large-scale and immediate action to 
reduce emissions that goes far beyond that envisaged 
in existing Nationally Determined Contributions (NDCs), 
a warming of 1.5°C is likely (66% chance) to occur 
between 2030 and 2052 (IPCC, 2018a). The scenarios 
presented in Box 1 suggest that this is likely to occur 
before the late 2030s, while Xu et al. (2018) argue that 
a warming of 1.5°C could be realised by 2030. This is 
consistent with an acceleration in observed warming 
from approximately 0.2°C per decade to 0.2°C over the 
five-year period from 2015 to 2019 (WMO, 2019). 

Box 1 suggests that a 2°C warming is likely before 
2055 in the absence of strong mitigation, with central 
estimates around 2040. A warming of 2°C by around 
2040 is consistent with the rate of warming seen in 
2015 to 2019 (WMO, 2019).

3 https://climateactiontracker.org/global/temperatures/

Current policy trajectories, based on commitments 
in countries’ NDCs, are likely to result in a warming 
of around 3°C before 2100 (Rogelj et al., 2018; CAT, 
2018). Central estimates of the date at which the 3°C 
threshold is likely to be reached are around the 2060s 
for the higher-emissions scenarios, including those 
incorporating some mitigation (Box 1). Delivering on 
current pledges and targets in NDCs is likely to limit 
warming to less than 3°C by 2100, with warming 
exceeding 3°C in the early 22nd century, based on 
current modelling.3

The worst-case scenario in Box 1, based on the 
Representative Concentration Pathway (RCP) 8.5 
pathway used by the Intergovernmental Panel on 
Climate Change (IPCC) (2013a) (see also Annex 1), 
suggests a warming of 4°C before 2100. Some studies 
have questioned the likelihood of a 4°C warming 
resulting directly from anthropogenic emissions, as 
this would imply a rapid expansion in coal use after 
2050 (Ritchie and Dowlatabati, 2017a, b). However, a 
warming of 3°C under current policy trajectories could 
trigger further warming through feedback mechanisms 
associated with ‘tipping points’ in the climate system, 
further elevating global temperature (Bathiany, 2018; 
Pattyn, 2018; Hall, 2019; Yumashev, 2019).

https://climateactiontracker.org/global/temperatures/
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BOX 1. PROJECTED TIMING OF DIFFERENT LEVELS OF GLOBAL 
WARMING RELATIVE TO THE PRE-INDUSTRIAL PERIOD
The figure below shows the projected timing of various levels of global warming relative to the pre-industrial 
period, as simulated by the MAGICC energy balance model across nine scenarios representing compatible 
shared socioeconomic pathways (SSPs) and Representative Concentration Pathways (RCPs), based on data 
used by Arnell et al. (2019) (see Annex 1 for a more detailed description). 

Boxes contain indicative summaries of adaptation strategies likely to be associated with a specific level of 
warming. Horizontal arrows span the range of dates within which a specified level of warming is likely (a two-
thirds or 66% chance, following the IPCC (2018a) convention), with the earliest date corresponding to the 17% 
probability level, the latest date to the 83% level, and the darker central band indicating the range between 
the earliest and latest dates corresponding to the 50% level across the scenarios represented. Numbers in 
brackets indicate the number of scenarios used to determine the likely date range. These are the scenarios in 
which the specified warming is exceeded by 2100; scenarios in which this level of warming is not exceeded 
by 2100 are omitted. The number of scenarios is not an indication of likelihood, but reflects the number of 
scenarios generated using RCPs compatible with the specified warming (Annex 1). The wider arrow at 1.5°C 
represents the range of dates indicated in the IPCC (2018a) Special Report on Global Warming of 1.5°C. It 
should be noted that current policies that commit the world to a warming of around or somewhat above 3°C are 
broadly compatible with the RCP 7.0 pathway, while delivering on pledges and meeting targets in NDCs bring 
the world more in line with RCP 6.0.

2050 2060 2070 2080 2090 2100204020302020

5°C

4°C : numerous existential threats to human populations and systems, 
ecosystems. Impacts of sea-level rise becoming severe. Widespread social, 
ecological and political disruption and collapse. Significant areas depopulated. 
Much adaptation is palliative and based on triage. [RCP 8.5 scenario only.]

4°C (1)4°C

3°C

2°C

1°C

3°C: transformational adaptation increasingly important due to significant changes in geographic patterns of productivity, 
habitability and resource availability, which are associated with population movements. Some locations become 
physically uninhabitable due to heat and other extremes. Increased risk of ecosystem collapses. RCP 7.0 and RCP 8.5 
scenarios only. [RCP 6.0 scenario indicates 3°C warming likely between 2054 and 2110.]

3°C (3)

2°C: adaptation seeks to deliver and sustain SDGs beyond 2030. Additional efforts required to 
address increasing climate risks through incremental and transformational adaptation. All except 
RCP 1.5 and RCP 2.6 scenarios. [By 2057 for RCP 4.5 and higher forcing scenarios.]

2°C (7)

IPCC (2018)1.5°C (9)

1°C: adaptation supports SDGs, addresses specific risks to SDG achievement 
and builds resilience of most vulnerable people and systems [All scenarios.]

Many of these mechanisms are poorly understood 
and their likelihood may be underestimated in climate 
models, but the risk of triggering such a mechanism is 
likely to increase significantly if warming exceeds 2°C 
(Cai et al., 2016; Fischer et al., 2018). It is, therefore, 
possible that these tipping points will be reached even 
under ‘Paris-compliant’ emissions trajectories if they 
involve an ‘overshoot’ of 2°C. Even if direct emissions 
remain under those set out in the RCP 8.5 scenario, 
tipping points may accelerate warming, driving it to 4°C 
or more by the end of the century, with further warming 
in subsequent centuries (Collins et al. 2013). A study 

by Betts et al. (2011) concluded that a warming of 4°C 
could occur as early as the 2060s or 2070s, consistent 
with the worst-case scenario in Box 1. 

2.2 Prospects for meeting 
the Paris goals
Global emissions pathways compatible with the Paris 
Agreement need to limit global warming to less than 
1.5–2°C with limited to no overshoot. These pathways 
require immediate action to transform energy systems, 
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transport and land-use on an unprecedented scale 
and at a much faster rate than the current transition 
to renewables (IEA, 2018; IPCC, 2018a; Rogelj et 
al., 2018; UN Environment, 2018; Tong et al., 2019). 
These ‘Paris-compliant’ pathways assume large-scale 
deployment of negative emissions technologies (NETs), 
the feasibility of which has not yet been demonstrated 
at scale, so are likely to be overly optimistic (Larkin 
et al., 2018). Estimates of greenhouse gas emission 
reductions compatible with remaining below the 2°C 
threshold typically range from 2% to 4% annually for 
models that rely heavily on NETs, assuming a peak in 
emissions before 2020 (Larkin et al., 2018). If reliance 
on NETs is omitted, the required reduction in emissions 
increases to more than 4% annually (Larkin et al., 2018). 
However, global CO2 emissions from fossil-fuel use 
increased by an estimated 2–2.7% in 2018 (Le Quéré 
et al., 2018; BP, 2019), up from 1.2% in 2017, following 
zero growth in 2014–2016, compared with an average 
of 2.3% a year in 2004–2014 (UN Environment, 2018).

While the Paris targets are arguably technically feasible 
(Schellnhuber et al., 2016; Millar et al., 2017; Tokarska 
and Gillet, 2018), few countries are currently on track 
to meet their commitments under the Paris Agreement.4 
On current trajectories, warming is likely to reach 1.5°C 
by the 2030s or 2040s, 2°C by the 2040s or 2050s 
and 3°C by around 2090 — possibly much earlier (Box 
1). The greater the increase in temperature, the more 
likely it is that climate feedback mechanisms associated 
with tipping points will further accelerate warming, 
making a warming of 4°C before 2100 a real possibility 
in the absence of radical mitigation from around 2020. 
Faced with the current failure of mitigation, therefore, it 
is prudent to plan for warming significantly above 2°C in 
the longer term, from the middle of the century onwards. 

2.3 A pragmatic approach to 
adaptation
Article 7 of the Agreement establishes 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.”

The Paris Agreement thus explicitly frames adaptation 
in terms of the set of actions required to address the 
impacts of a 1.5–2°C warming relative to the pre-
industrial period. It currently seems likely that actual 
warming will exceed this threshold for the reasons 
outlined above. Governments and other actors, 
therefore, need to ensure that their adaptation and 
development plans tackle a likely warming in excess 

4 https://climateactiontracker.org/countries/

of 2°C by the middle of the 21st century, perhaps 
far earlier (Box 1), even as they seek to meet their 
commitments under the Paris Agreement to adapt to a 
warming of 1.5–2°C. 

Planning for warming of more than 2°C should not be 
seen as a substitute for mitigation, nor should it signal 
that such a warming is deemed acceptable. A rapid 
transition to net zero global emissions by around 2050, 
followed by negative emissions through the removal 
of CO2 from the atmosphere, is absolutely essential if 
potentially catastrophic climate change is to be avoided 
(IPCC, 2018a). Planning for more than 2°C of warming 
is a necessary and pragmatic response to a potentially 
catastrophic failure of national and international climate 
policy, meaning that much adaptation is likely to be 
palliative and that adaptation decision-making will 
involve a high degree of triage (Mora et al., 2018; Spratt 
and Dunlop, 2019). While such a failure currently seems 
very likely, it might yet be avoided if governments take 
strong and rapid action to curb emissions in the very 
near term. 

2.2.1 Adaptation in the near to medium 
term: Paris goals and SDGs
In the near to medium term, the Paris goals provide a 
useful context for adaptation planning and action. A 
warming of 1.5°C relative to the pre-industrial period 
is plausible by 2030 and likely soon thereafter (Box 1). 
This provides a useful context for linking adaptation with 
the SDGs, which are supposed to be met by 2030. The 
main function of adaptation is to secure and enhance 
development performance and human wellbeing in the 
face of climate change that threatens to halt or reverse 
development gains (UNDP, 2007). In the short term, 
to 2030, this will mean designing and implementing 
adaptation actions and processes to help secure the 
SDGs and wider development goals where their delivery 
is threatened by the impacts of climate change. These 
impacts will be those associated with a warming of up 
to 1.5°C. A key focus of national adaptation planning 
to 2030 should be the identification of specific risks 
to SDG achievement associated with climate-change 
impacts and of adaptation measures to address them 
(Box 1). 

In the medium term, from 2030 to 2050, adaptation will 
need to focus on supporting development and securing 
human wellbeing in the context of a warming of 1.5–
2°C (Box 1). This will include efforts to sustain gains 
delivered by the SDGs, to deliver the SDGs where the 
2030 deadline has not been met (Randers et al., 2018) 
and/or to deliver successor development goals to the 
SDGs. These efforts are consistent with the Global 
Goal on Adaptation, which is framed by the Paris goals 
of limiting warming to 1.5–2°C. 

https://climateactiontracker.org/countries/
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The impacts of a warming of 1.5–2°C are detailed 
in a growing body of literature, including the IPCC 
report on 1.5°C of warming (Hoegh-Guldberg et al., 
2018), and academic studies focusing on the effects 
on specific phenomena and systems, including 
temperature and precipitation extremes (Wang et al., 
2017; Perkins-Kirkpatrick and Gibson, 2017; Baker, 
2018; Dosio and Fischer, 2018; Kharin et al., 2018; 
Mukherjee and Mishra, 2018; Nangombe et al., 2018; 
Zhang et al,. 2018; Madakumbura et al., 2019; Russo 
et al., 2019), hydrology and water availability (Donnelly, 
2017; Kraaijenbrink et al., 2017; Liu, 2017; Marx et al., 
2018), flood risk (Thober et al., 2018), drylands (Huang 
et al., 2017), crop yields (Faye et al., 2018), irrigation 
(Bamba Sylla et al., 2018), health (Ebi et al., 2018) and 
infrastructure (Tobin et al., 2018). Such studies can 
be used to inform adaptation planning in the near to 
medium term, by linking adaptation actions to specific 
risks and impacts.5 The IPCC (2013b) presents regional 
projections of temperature and precipitation under 
different emissions pathways, for different seasons 
and time periods, including near-term projections that 
are relevant to the timescales discussed above. The 
next IPCC Assessment Report will include updated 
projections. These projections can be used as a starting 
point for the assessment of near-term climate impacts. 

Most current activities that carry the adaptation label 
seek to address familiar problems associated with 
climatic variability and extremes by increasing the 
resilience and reducing the vulnerability of people and 
systems to these phenomena (for example, Brooks, 
2017; Pietrapertosa et al., 2018). Such approaches may 
deliver significant benefits and most acknowledge the 
role of climate change in increasing climatic variability, 
uncertainty and the frequency and/or intensity of 
extremes, as well as driving more fundamental change, 
such as shifts in seasonality (Brooks, 2017).

Where adaptation genuinely targets the specific (actual 
or anticipated) impacts of climate change, it does 
so overwhelmingly through incremental approaches 
based on the expansion and intensification of existing 
measures to address risks associated with climate 
extremes and variability (Kates et al., 2012; Wise et 
al., 2014; Chung Tiam Fook, 2015). The aim of such 
incremental adaptation is to maintain “the essence 
and integrity of a system or process at a given scale” 
(IPCC, 2018b: 542) and to “avoid disruptions of 
systems at their current locations” (Kates et al., 2012: 
7156). Incremental approaches to adaptation thus 
seek to preserve or ‘climate-proof’ existing systems 
and practices, current or planned investments and 
development activities, and extant development models, 
in the face of climate change. 

5 Carbon Brief summarises a wide range of global, regional and national-level climate change impacts at 1.5°C, 2°C, 3°C and 4°C of warming: https://interactive.
carbonbrief.org/impacts-climate-change-one-point-five-degrees-two-degrees/

Governance structures and policy incentives mean 
that these incremental approaches to adaptation are 
likely to dominate in the near term (Dolšak and Prakash, 
2018, and Box 1). However, Dolšak and Prakash 
(2018) cite a number of instances in which incremental 
approaches intended to reduce vulnerability in the short 
term can reduce resilience and increase risks longer 
term. The likelihood of such outcomes will increase as 
climate change accelerates and impacts intensify. It is, 
therefore, critical that adaptation actions designed to 
address a warming of 1.5–2°C are screened for risks 
associated with such maladaptation in the longer term 
and that they are sufficiently flexible to be modified or 
substituted to address the impacts of a global warming 
in excess of 2°C. 

2.2.2 Adaptation in the medium to 
longer term: beyond the Paris goals
As mentioned, adaptation strategies and measures 
that are appropriate for a global warming of 1.5–2°C 
may lock in development processes that are not viable 
under greater levels of warming. This could result from 
intensive investment in infrastructure and services in 
areas that will become unproductive or uninhabitable 
with a global warming of more than 2°C, for example, 
when thresholds are crossed in terms of water 
availability, ecosystem viability or human survivability 
(Clarke et al., 2015; Pal and Eltahir, 2016; Im et al. 
2017; see also Box 2). Alternatively, measures to reduce 
vulnerability and enhance resilience in the short term 
may lock in practices that are unsustainable in the face 
of climate change in areas that are already marginal, 
increasing future risks and delaying and exacerbating 
crises (Castells-Quintana, 2018).

Those responsible for designing and implementing 
adaptation actions, therefore, need to consider the 
implications of a warming of more than 2°C from 
the outset, as well as the extent to which adaptation 
measures for the near to medium term might be 
maladaptive longer term. At the national level, countries 
should consider the implications of a post-2050 
warming of 3°C or more, even as they seek to meet their 
commitments under the Paris Agreement to adapt to a 
warming of 1.5–2°C. 

Given the recent focus on 1.5–2°C of warming, the 
literature relating to specific impacts associated with 
higher levels of warming is more sparse and less well 
organised. However, the IPCC (2013b) projections 
address regional patterns of temperature and 
precipitation change over relevant timescales, while the 
Working Group II of the IPCC (2014) includes general 
discussions of sectoral impacts. These will be updated 

https://interactive.carbonbrief.org/impacts-climate-change-one-point-five-degrees-two-degrees/
https://interactive.carbonbrief.org/impacts-climate-change-one-point-five-degrees-two-degrees/
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in the next IPCC Assessment Report. Other studies, 
including some of those mentioned above in the context 
of 1.5–2°C of warming, address specific impacts at 
higher levels of warming (Sanderson et al., 2011; Arnell 
et al., 2015; Donnelly et al., 2017; Perkins-Kirkpatrick 
and Gibson, 2017; Dosio and Fischer, 2018; Marx et al., 
2018; Thober et al., 2018; Tobin et al., 2018; Weber et 
al., 2018). 

A critical task for those involved in adaptation planning, 
design and implementation (including beneficiaries of 
adaptation support) will be to anticipate potential limits 
to incremental adaptation approaches, particularly if and 
when warming exceeds 1.5–2°C. Such limits may exist 
where the magnitude of local climatic and environmental 
changes is likely to be so great that existing systems, 
processes and practices cannot be sustained, because 
they are physically and/or economically unviable 
(Kates et al., 2012). They may also exist in marginal 
systems where even small changes in climatic and 
environmental conditions will make the continuation of 
existing systems and practices impossible or impractical 
(Kates et al., 2012). 

Where such limits to incremental adaptation exist, 
transformational adaptation “that changes the 
fundamental attributes of a socio-ecological system 
in anticipation of climate and its impacts” may be 
required (IPCC, 2018b: 542) (Box 1). Transformational 
adaptation may involve replacing systems and practices 
that are not viable under emerging or anticipated 
climate change with alternatives that are better suited 
to new climatic and environmental conditions. These 
alternatives may be ‘imported’ from other locations 
where historical conditions resemble the novel 
conditions at the location where the adaptation is 
required (see, for example, Burke et al., 2009).

Transformational adaptation may require fundamental 
changes in governance, infrastructure, economic 
systems and models, power relations and behaviour 
(Eriksen et al., 2015; Chung Tiam Fook, 2015). While 
transformational adaptation may be unavoidable, 
planning for it may be very challenging due to its 
inherently disruptive nature and its potential to result 
in ‘winners and losers’ and, thus, precipitate conflict 
(Kates et al., 2012; Brooks, 2016). Nonetheless, 
where climate change poses a potential existential 
threat to existing systems, practices and populations 
(see Box 2, for example), phased approaches could 
be adopted in which incremental actions gradually 
give way to transformational actions, supported by 
appropriate policies, pilots and the creation of enabling 
environments (Rippke et al., 2016). 

Critically, transformational adaptation will need to be 
pursued through a combination of ‘top-down’ science 
that evaluates future risks and identifies potential 
thresholds beyond which incremental approaches may 
fail and ‘bottom-up’ adaptation design that identifies, 
prioritises and pilots adaptation actions that are 
contextually appropriate and acceptable (Brooks, 2016). 
The involvement of local actors in risk assessment 
is also critical, for example, to address potential 
mismatches between modelled thresholds (of crop 
viability, for example) and more nuanced realities (of 
continued production in areas modelled as unviable, for 
instance). Given the potential for conflict and winners 
and losers, it is vital that transformational adaptation 
be locally owned, even when informed by a scientific 
understanding of climate hazards and likely risks from 
external actors (Brooks, 2016). 

While transformational adaptation will often be extremely 
challenging, in some contexts, it may be desirable from 
a purely economic perspective and deliver benefits 
relative to the status quo. This may be the case, for 
example, where climate change means that alternative 
economic or livelihood activities become relatively more 
viable and profitable than existing activities, even where 
the latter are not fundamentally threatened or are still 
pursued (Box 2). 

At the other extreme, transformational adaptation will 
mean the abandonment of some locations as rising 
sea levels, extreme heat and humidity, severe aridity, 
or rapidly escalating risks from increasingly frequent 
climate and weather extremes makes them physically 
or effectively uninhabitable (Pal and Eltahir, 2016; Im 
et al., 2017; Mora et al., 2018). These impacts will 
have knock-on effects on food production, commodity 
prices, supply chains, international trade, food security, 
migration, economic, social and political stability, and 
conflict. As well as direct impacts within their borders, 
countries will need to address the local consequences 
of multiple interacting climate-change impacts occurring 
in other parts of the world that pose a threat to the 
global systems and networks on which humanity 
depends (Mora et al., 2018). These impacts will intensify 
as warming accelerates, making adaptation to a global 
temperature increase of 3–4°C or more extremely 
challenging. Spratt and Dunlop (2019: 9) argue that 
“in high end [temperature] scenarios, the scale of 
destruction is beyond our capacity to model, with a high 
likelihood of human civilisation coming to an end.” Under 
such scenarios, much adaptation is likely to be palliative 
and based on triage, as societies’ capacity to respond is 
overwhelmed (Box 1).
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BOX 2. TRANSFORMATIONAL ADAPTATION — TWO VERY 
DIFFERENT EXAMPLES

Climate change and the limits of human survivability
The wet-bulb temperature (WBT) is the minimum temperature that can be achieved by evaporative cooling. 
WBT values of more than 35°C are fatal for human beings, while values above 31°C are considered extremely 
dangerous (Im et al., 2017). 

WBTs are projected to exceed 31°C in large parts of south and west Asia by the late 21st century under 
the RCP 4.5 pathway (Pal and Eltahir, 2016; Im et al., 2017), requiring considerably stronger mitigation than 
current policy trajectories suggest is likely. Under the high-emissions RCP 8.5 pathway, WBTs are projected to 
approach 35°C in most of south Asia and parts of western Asia and to periodically exceed this level in parts of 
Bangladesh, northeastern India and the coastal regions of the Arabian/Persian Gulf (Pal and Eltahir, 2016; Im et 
al., 2017). 

WBTs approaching 35°C would render outdoor physical activities impossible, threatening agriculture and 
other vital economic activities in the affected areas. In high-income regions, such as the Gulf states, adaptation 
might be possible through urban design that allows people to remain in indoors, in climate-controlled habitats. 
Indeed, this might be viewed as an incremental extension of today’s reliance on artificially cooled indoor 
spaces in the region. However, in low-income areas dependent on agriculture, particularly the Ganges and 
Indus river valleys, where such options are unlikely to be viable, such changes would pose an existential threat 
to human populations and economic activities and, thus, to human settlement/occupation (Im et al., 2017). 
Transformational adaptation in these circumstances is likely to involve the relocation of infrastructure, economic 
activities and human populations. However, relocation on the required scale will be extremely challenging given 
the extent of the areas affected. 

‘Win-win’ transformational adaptation in Makueni, Kenya
An example of a ‘win-win’ transformational adaptation is the adoption of silk production by smallholder farmers 
in Kenya’s Makueni County. Silk produced from the cocoons of the eri moth is replacing cotton as a raw 
material for textile production in Makueni, amid deteriorating climatic conditions that have adversely affected 
cotton production. Tokesha textiles, a social enterprise, supplies farmers with eggs, training and equipment. 
The farmers raise caterpillars that produce cocoons in which they pupate to hatch as moths. Tokesha then 
purchases the cocoons from the farmers for use in textile production. Pupae are used in chicken feed and the 
excreta from the caterpillars are used as fertiliser. 

Caterpillars are fed on the castor plant, which survives in conditions under which cotton fails. Farmers are 
encouraged to plant castor on their farms to avoid harvesting it from locations where it grows naturally, such as 
along riverbanks. A typical enterprise can produce some 20kg of cocoons per cycle, achieving up to two cycles 
per month and bringing in significant income. Silk production is very low input and is more profitable than cotton 
or maize production, both of which are threatened by climate change. While cotton and maize production 
persists, silk production has replaced them as the cornerstones of livelihoods for some smallholders, giving 
them a meaningful regular income that is relatively insensitive to climate. This transition has been made possible 
by a market that supports a supply chain and by support from the private sector. 

For a more detailed discussion of this example, see Brooks (2017).
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3 
Adaptation in the 
Paris Agreement
3.1 The Article 7 principles
Paragraph 5 of Article 7 of the Paris Agreement (United 
Nations, 2015: 9) states that: 

“adaptation action should follow a country-
driven, gender-responsive, participatory 
and fully transparent approach, taking into 
consideration vulnerable groups, communities 
and ecosystems, and should be based on and 
guided by the best available science and, as 
appropriate, traditional knowledge, knowledge 
of indigenous peoples and local knowledge 
systems, with a view to integrating adaptation 
into relevant socioeconomic and environmental 
policies and actions, where appropriate.”

This paragraph effectively identifies a set of key 
principles for ensuring the quality of adaptation 
processes and actions, based on ownership, equity, 
inclusion and governance, sustainability, evidence 
and policy coherence. These principles are defined 
concisely in Table 1, which includes a short discussion 
of what each principle means in practice. 

3.2 Mapping the Article 7 
principles to adaptation 
needs
The six Article 7 principles detailed in Table 1 stem from 
the Paris Agreement and, thus, from a policy context 
that is focused on adaptation to the impacts of a global 
warming of 1.5–2°C. However, they are equally relevant 
to framing adaptation to the impacts of warming in 

excess of 2°C, when viewed in terms of the relevance, 
quality, effectiveness and adequacy of adaptation. Each 
of these four criteria is discussed below, with reference 
to the Article 7 principles, the Paris goals, climate 
science and the SDGs. 

3.2.1 Relevance 
Principle 1 addresses the relevance of adaptation 
actions to national circumstances and development 
priorities. Principle 2 implies that adaptation actions 
should be relevant to both men and women and to 
gender-differentiated vulnerabilities. Principle 3 implies 
that adaptation should address the needs of the most 
vulnerable, as well as wider national (for example, 
sectoral) vulnerabilities. Implicit in principle 5 is the 
condition that adaptation actions should be appropriate 
for addressing the likely national and sub-national 
impacts of specific amounts of warming over specific 
timescales, inferred from climate projections and 
science-based studies of likely and potential impacts. 
Implicit in principle 6 is that adaptation actions should 
be relevant to wider development activities, including 
those intended to deliver the SDGs. 

3.2.1 Quality
The extent to which adaptation actions adhere to the 
Article 7 principles may be viewed as a measure of 
their quality. Principles 2 (gender responsiveness) and 
4 (addressing vulnerabilities) are particularly important 
in this regard. These principles are critical to ensuring 
that adaptation does not entrench existing inequalities 
(gender, for instance) and exacerbate poverty and 
marginalisation, for example, by preferentially supporting 
those with the greatest capacity to engage with 
adaptation initiatives and to absorb financial assistance 
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(Cohen et al., 2016). Principle 3 (participation and 
transparency) is also critical to the quality of adaptation. 
For example, the design of adaptation actions might 
incorporate mechanisms to address gendered 
vulnerabilities/impacts and the needs of the most 
vulnerable. However, unless these mechanisms are 
transparent and open to challenge through genuine 
active participation and to modification based on 
beneficiary feedback and evolving knowledge (for 
example, scientific and local), they are unlikely to be 
effective (Few et al., 2007). Critically, participation 
needs to go beyond consultation and beneficiary 
involvement in the early stages of adaptation initiatives 
(Few et al., 2007). Genuine participation means 
beneficiaries and other stakeholders (such as those 
who are instrumental to the success of the measures 
in question and those who may be adversely affected 
by them) being actively involved and influential in the 

identification, design and implementation of adaptation 
actions and processes. They must also be involved 
in tracking implementation, monitoring outputs and 
outcomes, evaluating impacts and success, learning 
and the dissemination of information and lessons.

Principle 5 (science and knowledge) is also critical 
to the criterion of quality, to ensure that adaptation 
is grounded in the reality of risks arising from the 
interaction of social and environmental vulnerability 
with evolving and emerging climate and related hazards 
to which countries and their populations are exposed 
(IPCC, 2018b). This principle can be linked with 
principle 3 through the generation and use of locally 
generated information on climatic and environmental 
trends, variations and impacts, which can complement 
and fill gaps in more conventional scientific knowledge 
(Nakashima, 2012; Risiro et al., 2012; Makwara, 2013; 
Chisadza et al., 2013, 2014, 2015; Basdew et al., 2017). 

Table 1. The six adaptation principles embodied in Article 7 of the Paris Agreement and their implications for national adaptation activities

PRINCIPLE IMPLICATIONS — WHAT DOES THIS MEAN IN 
PRACTICE?

1. Country-driven •	 Adaptation plans, strategies, polices, actions and processes should be led, designed 
and developed by national stakeholders, such as governments and government 
agencies (rather than by external actors, such as multilateral agencies, foreign firms, 
non-governmental organisations (NGOs) and consultants). 

•	 Adaptation actions and processes should support national development priorities. 

2. Gender-responsive •	 Adaptation should address gender-differentiated risks, vulnerabilities and impacts 
through gender-sensitive and gender-specific measures. 

3. Participatory and 
transparent

•	 Adaptation planning, design, implementation and assessment should involve 
relevant stakeholders, including the intended beneficiaries of adaptation actions and 
processes, and do so in a transparent manner, with information on adaptation plans, 
actions and performance being publicly available. 

4. Addressing 
vulnerabilities

•	 Adaptation actions and processes should target the most vulnerable people, 
locations and systems (including ecosystems) in order to address and reduce the 
risks that climate change poses to them. 

5. Guided by best science 
and knowledge

•	 Adaptation plans, strategies, policies, actions and processes should be informed by 
scientific information relating to future warming trajectories, climate-change risks and 
impacts, and vulnerabilities. 

•	 Adaptation actions should be commensurate with the types and levels of risk 
associated with the amount of global warming expected over a given timescale, and 
the likely/potential impacts associated with that warming.

•	 Local and indigenous knowledge should be employed to understand risks, impacts, 
vulnerabilities and adaptation needs, to identify and track emerging climate hazards 
(particularly where conventional scientific data are unavailable), to identify and 
enhance local adaptive responses and to track the effectiveness of adaptation 
actions and processes. 

6. Supportive of 
integration

•	 Adaptation plans, strategies, policies, actions and processes should support national 
development priorities and the achievement of the SDGs and should be integrated 
into wider development plans, strategies, policies, actions and processes at the 
national, sub-national and sectoral level. This can be supported through activities 
such as climate risk screening and the assessment of wider development activities. 
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3.2.2 Effectiveness
The effectiveness of adaptation will be measured in 
terms of the extent to which it increases the resilience 
of people and the systems on which they depend to 
hazards associated with climate change and the extent 
to which this increased resilience secures or improves 
development performance and human wellbeing in 
the face of climate change (UNDP, 2007; Brooks and 
Fisher, 2014a, c). 

Proxy indicators of resilience, vulnerability and adaptive 
capacity are a means of assessing the outcomes of 
adaptation actions in the short to medium term (Brooks 
and Fisher, 2014a, b). They can be measured at regular 
intervals in the absence of climate stresses and shocks 
to predict how well people are likely to be able to 
manage such stresses and shocks when they occur 
(assuming the proxies are based on sound evidence 
and data). They can, thus, be viewed as outcome-level 
measures of adaptation performance, representing 
changes in people’s and systems’ capacities and 
capabilities, in turn related to factors such as assets, 
access to resources, behaviour and ability to act 
(Brooks et al., 2019). 

The ultimate measure of adaptation success will be 
whether development performance and wellbeing are 
sustained during and following climate stresses and 
shocks. This will require the combination of development 
and wellbeing indicators with weather and climate data 
after stresses and shocks have occurred to measure 
the results of adaptation actions at the impact level 
(Box 3). The collection of information describing 
how climate hazards change and evolve over time is, 
therefore, essential to evaluating progress towards 
SDG achievement and wider development goals in the 
context of climate change (Brooks and Fisher, 2014a, c).

Assessing adaptation effectiveness is relevant to a 
number of the Article 7 principles. To determine how 
effectively adaptation addresses vulnerabilities, risks and 
impacts that are differentiated by gender (principle 2), 
livelihood and other criteria (principle 4), the indicators, 
themselves, will need to be differentiated along the 
same lines. Stakeholder and beneficiary feedback 
will be essential in validating outcome and impact 
indicators/assessments (principle 3). Assessing how 
adaptation supports development will require adaptation 
M&E to be integrated with wider development and SDG 
reporting (principle 6). Interpretation of development 
indicators will need to be contextualised using relevant 
climate information (principle 5).

6 The UN Environment (2018: 2) Adaptation Gap Report defines the adaptation gap as “the difference between the actual level of adaptation and the level 
required to achieve a societal goal”.

3.2.3 Adequacy
While the Article 7 principles do not address the 
adequacy of adaptation actions directly, this issue is 
implicit in the principles. Most fundamentally, adaptation 
must be sufficient to address the emerging and 
expected impacts of climate change. As discussed in 
Chapter 2, this means that countries’ levels of ambition 
must be consistent with the expected impacts of 
specific levels of global warming likely over specific 
timescales. Such ambition must recognise the 
likelihood that warming will exceed 2°C temporarily or 
permanently in the medium to long term and that the 
impacts of warming in excess of 2°C may require more 
transformational approaches to adaptation (see Box 2). 

As well as being appropriate to addressing actual levels 
of warming and their associated impacts, adaptation 
must adequately support the achievement of national 
development goals and SDGs (principles 1 and 6) in 
these contexts, as described by climate projections and 
impact studies (principle 5). It must also adequately 
embrace differentiated vulnerabilities and include 
and engage with those at risk (principles 2, 3 and 
4). For adaptation to be guided by the best science 
and knowledge (principle 5), it needs to be based 
on an understanding of vulnerabilities to, risks from 
and impacts of climate hazards that are likely to result 
from projected amounts of warming. It is, therefore, 
vital that adaptation is informed by climate scenarios 
and impact assessments, such as those discussed 
in Chapter 2. In such contexts, it will be important 
to identify the ‘adaptation deficit’ (Burton, 2009; 
Fankhauser and McDermott, 2014) or ‘adaptation gap’ 
(UN Environment, 2018)6 between (i) the level of action 
countries are currently taking and the level required to 
address the impacts of a 1.5°C and a 2°C warming 
(UN Environment, 2018) and (ii) the level of adaptation 
action required under the Paris Agreement and the level 
required to address actual climate-change impacts in 
the longer term, once the 1.5°C and 2°C thresholds 
have been breached. 

The adequacy of adaptation actions also encompasses 
issues of justice and equity related to the uneven 
distribution of climate-change risks and impacts. A key 
issue will be whether international support for adaptation 
is sufficient to deliver necessary transformational 
adaptation and address existential risks to systems, 
populations and nations (such as small island states 
threatened by sea-level rise, or fatal combinations of 
heat and humidity), as well as migration and conflict 
related to climate change within and between countries.
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BOX 3. ADAPTATION NARRATIVES FROM DEVELOPMENT 
METRICS AND CLIMATE DATA 
Interpretation of SDG and development indicators in the context of climate information allows us to develop 
narratives of adaptation performance based on the extent to which adaptation actions are helping to deliver 
development outcomes despite climate-change challenges. 

Some of these narratives will be relatively simple and not require detailed consideration of counterfactuals 
or attribution. For example, where indicators of historically climate-sensitive aspects of development show 
improvement despite worsening climate hazards, it can be concluded that adaptation is helping to secure 
development despite these hazards. 

Other narratives will be less transparent. For example, development indicators may show no improvement, or 
even a decline, where climate hazards are intensifying. While this may indicate that adaptation is inadequate, 
it cannot be assumed that it is delivering no benefits. Adaptation actions may be stabilising development 
outcomes and preventing a decline in development performance or human wellbeing. Alternatively, they may be 
partially offsetting the effects of climate change and preventing an even greater decline in wellbeing. In these 
circumstances, more detailed assessment of adaptation performance using counterfactuals or beneficiary 
feedback will be required. 

The following figure illustrates the nine broad adaptation narratives that might emerge from an interpretation of 
development data in the context of climate information. In all but two of these narratives, useful conclusions can 
be drawn about adaptation performance without the need for detailed counterfactuals. Where counterfactuals 
are required, these might be developed using qualitative approaches employing information from beneficiaries 
and other stakeholders, for example, surveys, interviews and questionnaires that seek to establish the impacts 
of adaptation actions and how outcomes might have been different in the absence of such actions. Quantitative 
approaches may be based on historical correlations between development and climate indicators over time, or 
the response of development metrics to the crossing of certain climate-variable thresholds.
Matrix of explanatory adaptation narratives based on evolution of development/wellbeing and climate metrics. Basic narratives can be developed based on 
trends in these metrics for all cases except the top left and bottom right, which require counterfactuals.
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REDUCED VULNERABILITY
Impacts of hazards reduced due to

reductions in vulnerability/
increased resilience.

SUCCESSFUL ADAPTATION
Wellbeing improves and development

goals achieved despite possibly severe
increases in hazards. Encompasses

transformational adaptation.

LOST OPPORTUNITIES
Despite reduction in hazards,

wellbeing does not improve —
potential gains not realised

STATUS QUO
No change in either hazard
prevalence or wellbeing. 

If adaptation actions taken,
they have little impact.

ADEQUATE/STABILISING ADAPTATION
While wellbeing does not improve,

worsening hazards do not undermine it.
Adaptation has stabilised wellbeing and

prevented losses.

MALADAPTATION
Despite reductions in hazards,

wellbeing worsens — development
is dramatically increasing vulnerability

and reducing resilience.

INCREASED VULNERABILITY
Impacts of hazards increase
despite no change in hazards

themselves due to increases in
vulnerability/reduced resilience.

INADEQUATE ADAPTATION
Adaptation either not effective or not

suf�cient — may partially offset impacts,
but maladaptation may also be

occurring. Counterfactual needed to
assess impacts of adaptation actions.

 Statistical correlations in time series of climate and development indicators
Some development metrics exhibit strong historical correlations with climatic and climate-related variables. 
Examples are maize yields and the Water Requirement Satisfaction Index in southern Africa (Martin et al., 
2000), wheat production and rainfall in Australia (Ejaz Qureshi et al., 2013), food production and monsoon 
rainfall in India (Kumar et al., 2004), seasonal rainfall and groundnut yield in the Junagadh district of Gujarat 
(Pandya et al., 2019), November–March rainfall and GDP growth in South Africa (Jury, 2002), annual rainfall and 
gross domestic product (GDP) growth in Ethiopia (World Bank, 2010; Hellmuth et al., 2007) and annual rainfall 
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and GDP growth per capita in sub-Saharan Africa (Barrios et al., 2010). These historical relationships can be 
used to forecast expected variations in relevant development metrics during periods of climatic shock or stress, 
for example, following adaptation interventions (Barrett et al., 2019). These forecasts represent counterfactuals 
that assume a continuation of the historical relationship between the climate variables and development metrics 
in question. The expected values of development metrics can then be compared with the actual measured 
values. If the measured values are better than the expected values, this suggests that adaptation interventions 
or other factors have led to a ‘decoupling’ of this aspect of development performance from climatic variations. 
This evidence can then be followed up with attribution or contribution studies to determine whether the 
decoupling is genuinely due to adaptation actions. For example, a decoupling of GDP growth from rainfall might 
be due to a smaller contribution of agriculture to GDP rather than more climate-resilient agricultural practices. 

Thresholds in climate variables
In some instances, counterfactuals can be constructed using thresholds in specific climate variables. For 
example, McMichael et al. (2008) and Gasparrini et al. (2015) present relationships between daily mortality 
and mean daily temperatures for 24 and 13 cities, respectively. In many of these cities, mortality rises sharply 
above a certain temperature threshold, with the values of these thresholds varying from city to city. Adaptation 
actions in these contexts might seek to reduce mortality when temperatures exceed these thresholds. The 
success of such actions can be tested by examining the number of deaths once such a historical threshold 
has been breached (scaled by the number of days or instances above the threshold) and comparing these 
with what would have been expected based on historical experience. Another way of measuring the success 
of adaptation measures would be to examine whether abrupt increases in mortality occur at a higher threshold 
after such measures have been implemented.

3.3 Implications for 
CAMELS
The measurement of adaptation effectiveness 
will require the development of M&E systems that 
incorporate proxy indicators of resilience and more 
conventional development performance and wellbeing 
indicators. The latter will need to be interpreted in 
the context of climate information, so that the effects 
of adaptation actions can be assessed in relation 
to climate stresses and shocks (Brooks and Fisher, 
2014a, b; Barrett et al., 2019). Adaptation M&E 
systems, therefore, will need to incorporate or be 
linked with systems for gathering and curating climate 
information. This will include conventional scientific 
information and information generated by other 
methods, such as community monitoring of climate 
hazards and their impacts. 

M&E systems can be used for much more than 
assessing the effectiveness of adaptation actions once 
they have been implemented. They can also assess the 
extent to which such actions adhere to the six Article 
7 principles (Table 1) and the criteria of relevance, 
quality, effectiveness and adequacy in the context of 
expected changes in climate, thus providing a means of 
assuring the quality of adaptation actions. M&E systems 
can also employ these principles and criteria to QA 
assessments, plans and policies on which adaptation 
actions are based. For example, such exercises 
might address the extent to which such documents 
and mechanisms address gender-differentiated 

vulnerabilities, the integration of adaptation with wider 
development goals, expected rates of warming and the 
role of locally generated knowledge. 

The capturing and dissemination of learning will be 
critical to the success of adaptation, and M&E activities 
need to be complemented by mechanisms that ensure 
the resultant lessons are identified, preserved and 
propagated. M&E, therefore, needs to be complemented 
by learning in comprehensive MEL systems.

Adaptation MEL has a critical role to play in framing, 
managing and adjusting adaptation actions to meet 
escalating risks. Generating evidence from MEL 
information can help decision-makers learn what is 
working, what is not working, when adaptation limits 
are being approached, how and why adaptation 
actions succeed or fail, and how adaptation can 
support wider development goals (Brooks and Fisher, 
2014a, b, c; Brooks, 2016; Rippke et al., 2016). This 
evidence will involve measuring development and 
wellbeing outcomes in the context of evolving climate 
hazards and risks described using climate data, as 
well as tracking proxy indicators of the resilience, 
vulnerability and adaptive capacity of people and 
systems (Brooks and Fisher, 2014a, b). 

By generating such evidence, adaptation MEL 
has a central role to play in driving social learning 
and informing adaptation policies and actions. The 
development of CAMELS, therefore, should be a 
priority for countries that are serious about addressing 
climate change and its impacts on social and economic 
development and human wellbeing. 
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CAMELS can play a dual role, supporting and informing 
national and sub-national adaptation actions on the 
one hand and capturing and collating information for 
reporting at the global level on the other. The latter will 
be important for countries when it comes to reporting 
requirements under the Paris Agreement (Vallejo, 2017), 
as we discuss below. 

The basis for developing CAMELS already exists in a 
number of countries, in the form of emerging national 
and sub-national adaptation M&E systems. The results 
of a review of a sample of five such national adaptation 
M&E systems are summarised in Annex 2. The review 
highlights the diverse starting points and pathways 

from and by which countries might develop CAMELS. 
Some, for example, have embedded adaptation M&E in 
existing development and SDG reporting systems from 
the outset. Others have linked adaptation M&E with 
monitoring, reporting and verification (MRV) systems 
for climate-change mitigation or developed standalone 
adaptation M&E systems. The extent to which distinct 
adaptation M&E systems are linked with wider systems 
for development reporting and M&E varies across 
countries, depending on the extent to which the 
development of adaptation M&E is driven by national 
development frameworks and mechanisms.
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4 
Aligning CAMELS 
with emerging 
global reporting 
requirements
Signatories to the Paris Agreement are expected to 
communicate and report on their adaptation progress 
through separate and distinct processes. Reporting is 
governed by the ETF for action and support, established 
under Article 13 of the Agreement. Under the ETF, 
countries are expected to submit Biennial Transparency 
Reports (BTRs). Communication is carried out through 
Adaptation Communications. Though distinct processes 
under the Paris system, Adaptation Communications 
may be submitted alongside or as part of a variety of 
documents, including BTRs. Information from the ETF 
and Adaptation Communications will inform a five-yearly 
Global Stocktake (GST).

The Katowice climate package sets out the essential 
procedures and mechanisms for making the Paris 
Agreement operational, as agreed at COP24. We 
summarise the procedures and mechanisms most 
relevant to communications and reporting in Table 2.

4.1 Adaptation reporting 
under the ETF
One major element of the Katowice climate package 
agreed at COP24 was the adoption of modalities, 

7 As agreed in Katowice, BTRs are to be submitted by December 2024 at the latest and every two years thereafter

procedures and guidelines (MPGs) for operationalising 
the ETF. The 36-page MPGs provide guidance on 
each category of reporting under the ETF, including 
information on climate-change impacts and adaptation 
in Chapter IV. It outlines information that countries 
‘should’ provide on adaptation in their BTRs7 (the 
provision of this information is not mandatory, but is 
recommended). However, as most NDCs submitted 
to date include an adaptation component, it will be 
important for countries to report on progress towards 
the implementation of their adaptation plans.

As stipulated in Chapter IV of the MPGs, countries are 
invited to address nine areas of information (hereafter 
referred to as the ETF areas), detailed in Box 4.

ETF area F is clearly relevant to CAMELS, as is area H, 
with its explicit reference to lessons learned. However, 
the other areas listed in Box 4 are also relevant to 
adaptation in light of the above discussion of the criteria 
of relevance, quality, effectiveness and adequacy and 
the Article 7 principles. We discuss areas A to H in this 
context below.
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Table 2. Key procedures and mechanisms in the Katowice climate package relevant to adaptation

PROCEDURE OR 
MECHANISM

PURPOSE AND DETAILS

Adaptation Communications To be submitted periodically by countries as a requirement under Article 7, 
describing priorities, implementation and support needs, plans and actions

Guidance related to Article 78 Guidance related to Adaptation Communications (included in NDCs)

Biennial Transparency 
Reports (BTRs)

Adaptation elements not mandatory or subject to technical expert review; 
information should be submitted and periodically updated (may include 
information listed in Box 4)

Enhanced Transparency 
Framework (ETF) for action 
and support

A reporting framework established under Article 13, aimed at providing a clear 
understanding of climate-change action in relation to Article 2 of the Paris 
Agreement, related to progress on achieving NDC commitments on mitigation 
and adaptation and associated support, to inform the GST

Modalities, procedures and 
guidelines (MPGs) for the 
ETF9

Chapter IV of the MPGs sets out the information countries should submit in their 
reports on climate-change impacts and adaptation, as part of the ETF

Global Stocktake (GST) A periodic stocktake of the implementation of the Paris Agreement, established 
under Article 14, to assess the collective progress towards achieving the 
Agreement’s purposes and long-term goals

BOX 4. AREAS OF INFORMATION RELATED TO CLIMATE-
CHANGE IMPACTS AND ADAPTATION UNDER ARTICLE 7 OF 
THE PARIS AGREEMENT AND THE ETF AREAS10

A.	 National circumstances, institutional arrangements and legal frameworks relevant to adaptation

B.	 Impacts, risks and vulnerabilities

C.	 Adaptation priorities and barriers

D.	 Adaptation strategies, policies, plans, goals and actions to integrate adaptation into national policies and 
strategies

E.	 Progress on implementation of adaptation

F.	 Monitoring and evaluation of adaptation actions and processes

G.	 Information related to averting, minimising and addressing loss and damage associated with climate change 
impacts

H.	 Cooperation, good practices, experience and lessons learned

I.	 Any other information related to climate change impacts and adaptation

8 https://unfccc.int/sites/default/files/resource/cma2018_3_add1_advance.pdf#page=23

9 https://unfccc.int/sites/default/files/resource/cma2018_3_add2_new_advance.pdf#page=18

10 Pp.33–36 of FCCC/PA/CMA/2018/3/Add. 2

4.1.1 Information required for 
adaptation reporting under the ETF
Chapter IV of the MPGs provides guidance on what 
information is required under each of the nine areas 
in Box 4, which is useful in aligning CAMELS with 

adaptation reporting. We describe the information 
specified under each of these areas in more detail 
below and how it relates to the criteria of relevance, 
quality, effectiveness and adequacy discussed in 
Chapter 3. We pay particular attention to how the ETF 
areas relate to the Article 7 principles. 

https://unfccc.int/sites/default/files/resource/cma2018_3_add1_advance.pdf#page=23
https://unfccc.int/sites/default/files/resource/cma2018_3_add2_new_advance.pdf#page=18
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Areas A–C: national circumstances, impacts, 
risks and vulnerabilities, adaptation priorities 
and barriers

Descriptions of information requirements for areas A–C 
are brief, encompassing:

A.	 National circumstances: information on a country’s 
bio-geophysical, demographic and economic 
characteristics, its infrastructure and adaptive 
capacity (particularly as it relates to climate 
impact assessment and adaptation planning and 
implementation) and its institutional arrangements 
and governance, legal and policy frameworks and 
regulations 

B.	 Impacts, risks and vulnerabilities: information on 
impacts, risks and vulnerabilities (area B), including 
information on current and projected climate trends 
and hazards, as well as the observed and potential 
impacts of climate change, and key vulnerabilities 

C.	 Adaptation priorities and barriers: information on 
adaptation priorities and barriers, including domestic 
priorities and progress towards them and adaptation 
challenges and gaps. 

The above information is closely related to the criterion 
of relevance. The information under area A describes 

national circumstances, while area B addresses the 
hazards, risks and vulnerabilities that adaptation will 
need to address. Area B is also relevant to the criterion 
of adequacy. The information under area C is directly 
related to national adaptation priorities and how these 
relate to development priorities and, thus, relates to the 
criterion of effectiveness (in supporting development) 
and the principle of supporting integration (of adaptation 
and development activities).

Area D: adaptation strategies, policies, plans, 
goals and actions for integration

To assess the relevance, quality and adequacy of 
adaptation actions, as discussed in Chapter 3, one 
needs detailed information on them. This information 
is also needed to report on progress in implementing 
these actions, as required under area E (see Box 6). 
The information requested by the MPGs on adaptation 
strategies, policies, plans, goals and actions to integrate 
adaptation into national policies and strategies is listed 
in Box 5. Much of this information maps closely to the 
adaptation principles in Article 7, particularly items 
(c), (d), (f) and (h). Item (a) makes explicit reference to 
the Global Goal on Adaptation, which, in turn, frames 
adaptation in terms of the Paris temperature goals and 
(implicitly) the SDGs, as discussed in Chapter 2.

BOX 5. INFORMATION RELATING TO ADAPTATION STRATEGIES, 
POLICIES, PLANS, GOALS AND ACTIONS TO INTEGRATE 
ADAPTATION INTO NATIONAL POLICIES AND STRATEGIES 
(AREA D IN BOX 4)
A.	 Implementation of adaptation actions in accordance with the Global Goal on Adaptation, as set out in 

Article 7, paragraph 1, of the Paris Agreement 

B.	 Adaptation goals, actions, objectives, undertakings, efforts, plans (such as national adaptation plans, or 
NAPs, and sub-national plans), strategies, policies, priorities (such as priority sectors, priority regions or 
integrated plans for coastal management, water and agriculture), programmes and efforts to build resilience 

C.	 How best available science, gender perspectives and indigenous, traditional and local knowledge are 
integrated into adaptation 

D.	 Development priorities related to climate-change adaptation and impacts 

E.	 Any adaptation actions and/or economic diversification plans leading to mitigation co-benefits 

F.	 Efforts to integrate climate change into development efforts, plans, policies and programming, including 
related capacity-building activities 

G.	 Nature-based solutions to climate-change adaptation 

H.	 Stakeholder involvement, including sub-national, community-level and private-sector plans, priorities, 
actions and programmes
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Area E: progress on implementation of 
adaptation

The required information on implementation progress 
can be found in Box 6. This includes information about 
progress on the implementation of any adaptation 
actions identified under area D (Box 5), including those 
identified in Adaptation Communications and NDCs. 
Tracking adaptation implementation is important for 
principles 2–4, per Table 1, as it can identify who is and 
who is not being reached (for example, whether women 
and vulnerable groups are receiving adequate support 
and whether beneficiaries are being engaged). As well 
as helping countries to report on progress towards their 
national adaptation goals, implementation tracking can 
help them to (i) identify challenges such as resource and 
capacity gaps, (ii) determine where additional support is 
required, (iii) assess the extent of coordination between 
different actors responsible for delivering adaptation 
(for example, on different scales) and (iii) generate 
information to feed into the GST and other global 
reporting mechanisms, such as the SDGs and the 
Sendai Framework, enhancing coordination between 
the various reporting processes.

BOX 6. ASPECTS OF 
PROGRESS ON ADAPTATION 
IMPLEMENTATION (AREA E IN 
BOX 4)
A.	 Implementation of the actions identified in 

Chapter IV, area D above 

B.	 Steps taken to formulate, implement, publish 
and update national and regional programmes, 
strategies and measures, policy frameworks 
(such as NAPs) and other relevant information 

C.	 Implementation of adaptation actions identified 
in current and past Adaptation Communications, 
including efforts to meet adaptation needs, as 
appropriate

D.	 Implementation of adaptation actions identified 
in the adaptation component of NDCs, as 
applicable

E.	 Coordination activities and changes in 
regulations, policies and planning 

Developing countries may also include information 
on the implementation of supported adaptation 
actions and the effectiveness of already implemented 
adaptation measures, as appropriate.

11 MPGs for the ETF, section IV, F, paragraph 113

Tracking implementation progress can be viewed as 
a part of adaptation M&E, as it involves monitoring the 
outputs of adaptation actions, including the provision 
of goods and services to beneficiaries as part of the 
implementation of specific adaptation actions. However, 
monitoring, by itself, does not reveal anything about the 
effectiveness of these outputs in terms of making people 
or systems better able to manage climate risks. The 
collation of information on adaptation implementation at 
national level will involve aggregating and consolidating 
a variety of data, for example, on the nature and 
distribution of adaptation actions, adaptation finance 
and spending, the number of people supported/reached 
by adaptation actions and the perceived use of these 
actions by beneficiaries. 

Area F: M&E of adaptation actions and processes
Box 7 lists the information that countries are asked to 
provide in relation to the M&E of adaptation actions 
and processes under area F.11 This includes the results 
of adaptation actions, the approaches and indicators 
used to assess the results, details of adaptation 
implementation, how adaptation influences other 
development goals and lessons from implementation. 

The information under area F is pertinent to the criteria 
of relevance, quality, effectiveness and adequacy and 
to the principles of Article 7. M&E can directly address 
the effectiveness of adaptation when it goes beyond 
the measurement of outputs (items 1 and 3, Box 7). An 
examination of instances where adaptation is insufficient 
to avert climate-change impacts (item 3ii, Box 7) 
directly addresses the criterion of adequacy, which is 
also implicit in general assessments of effectiveness 
and how adaptation actions meet adaptation needs 
and influence other development goals (items 1 and 
4 ii and iii, Box 7). The latter also speaks to the issue 
of relevance and Article 7, principle 6 on integration. 
Transparency (item 4i, Box 7) is directly relevant to 
the quality criterion and to Article7, principle 3 (Table 
1). Lessons and good practice (item 4 iv, Box 7) feed 
directly into the learning element of MEL/CAMELS. All 
information gathered through M&E mechanisms can 
contribute to the generation of knowledge (Article 7, 
principle 5).

Area F explicitly mentions assessment and indicators of 
resilience. Changes in resilience can be measured at 
the outcome level, using proxy indicators that capture 
the capacities and capabilities of people and systems to 
anticipate, avoid, cope with, recover from and adapt to 
evolving climate hazards and risks (Brooks and Fisher, 
2014a). Critically, these proxies can be measured prior 
to the occurrence of climate shocks and stresses. 
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BOX 7. ISSUES RELATING TO ADAPTATION M&E THAT 
COUNTRIES SHOULD ADDRESS IN ADAPTATION REPORTING 
(AREA F, BOX 4)
1.	 Achievements, impacts, resilience, review, effectiveness and results

2.	 Approaches and systems used and their outputs

3.	 Assessment of and indicators for:

i.	 How adaptation increased resilience and reduced impacts 

ii.	 When adaptation is not sufficient to avert impacts 

iii.	 How effective implemented adaptation measures are

4.	 Implementation, in particular on: 

i.	 Transparency of planning and implementation 

ii.	 How support programmes meet specific vulnerabilities and adaptation needs 

iii.	 How adaptation actions influence other development goals 

iv.	 Good practices, experience and lessons learned from policy and regulatory changes, actions and 
coordination mechanisms

Area F also mentions assessment and indicators 
relating to climate impacts, which may include losses 
and damages (area G), as well as the impacts of climate 
change on achieving development goals. Indeed, in the 
medium to long term, the effectiveness of adaptation 
actions will be measured in terms of the extent to which 
they secure or enhance development performance 
and human wellbeing, as discussed in Chapter 2. 
This longer-term effectiveness will be measured using 
development and wellbeing metrics, such as the SDG 
indicators, interpreted in the context of information on 
changing climate hazards (Chapter 2). These impacts 
will be measured after such shocks and stresses at the 
impact level in results frameworks (Brooks and Fisher, 
2014a, c). 

Measurement of impacts will play a role in assessing 
when adaptation is insufficient or inadequate (see 
Chapter 2). This will most likely involve the identification 
of contexts in which adaptation fails to significantly 
reduce impacts, or where these impacts exceed 
‘acceptable’ thresholds despite adaptation measures. 
The identification of such contexts will be critical to 
decisions on where and when to move from incremental 
to transformational adaptation approaches.

Implicit in the information gathered under the heading of 
implementation in Box 7 is the measurement of outputs, 

for example, in terms of measures implemented to 
improve transparency or address specific vulnerabilities 
and adaptation needs. 

Area G: averting, minimising and addressing loss 
and damage

Area G specifies that countries should provide 
information that furthers understanding, action and 
support for addressing and minimising the loss and 
damage associated with climate-change impacts. 
This information should address observed and 
potential impacts associated with sudden- and slow-
onset hazards and consider projected changes in 
climate risks and vulnerabilities, “drawing on the 
best available science”. It should describe activities 
“related to averting, minimising and addressing loss 
and damage” and the institutional arrangements to 
facilitate their implementation. This area, therefore, 
explicitly addresses the Article 7 principle relating to 
the use of science and knowledge and overlaps with 
area F. Losses and damages from climate hazards are 
directly related to the achievement (or otherwise) of 
development goals (Article 7, principle 6 on integration) 
and measuring them is an effective means of assessing 
the effectiveness and adequacy of adaptation actions 
(Chapter 2).
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Area H: cooperation, good practices, experience 
and lessons learned
Countries are required to submit information relating to 
efforts to share information, good practices, experiences 
and lessons learned, including as they relate to: 

•	 Science, planning and policies relevant to adaptation 

•	 Policy innovation and pilot and demonstration projects 

•	 Integration of adaptation actions into planning at 
different levels 

•	 Cooperation to share information and to strengthen 
science, institutions and adaptation 

•	 Area, scale and types of cooperation and good 
practice 

•	 Improving durability and effectiveness of adaptation 
actions, and

•	 Helping developing countries to identify effective 
adaptation practices, needs, priorities and challenges 
and gaps in a way that is consistent with encouraging 
good practices.

They should also share information on how they are 
strengthening scientific research and knowledge related 
to: 

•	 Climate, including research and systematic 
observation and early-warning systems, to inform 
climate services and decision-making 

•	 Vulnerability and adaptation, and

•	 Monitoring and evaluation.

Area H directly addresses the Article 7 principles 
relating to integration and the use of science and 
knowledge. CAMELS will combine M&E as described 
in area F (and encompass elements described under 
areas E and G) with learning, particularly social learning. 
Such systems can help countries to take stock of the 
implementation of adaptation measures, track and spur 
learning on their effectiveness, inform and improve 
adaptation and development policy and action, and 
generate inputs for reporting under the Paris Agreement. 
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5  
A framework and 
template for designing 
CAMELS
CAMELS can assist countries in planning, tracking and 
managing their own adaptation actions and in reporting 
at the global level via mechanisms such as the ETF 
(Vallejo, 2017). To fulfil this dual but complementary 
purpose, it is necessary to integrate the criteria of 
relevance, quality, effectiveness and adequacy with 
the Article 7 principles and the information required 
under the ETF, pragmatically in the context of projected 
warming that appears very likely to exceed the 
temperature thresholds enshrined in the goals of the 
Paris Agreement. Figure 1 maps these criteria to the 
Article 7 principles and the ETF areas.

A number of countries have already developed, or 
have started to develop, national adaptation M&E 
systems. Based on the mapping in Figure 1, we 
present a framework and template for the development 
of CAMELS. These are intended to support the 
development and refinement of CAMELS at the national 
and sub-national level. The goal is to help countries 
to design and implement adaptation actions and 
processes, to evaluate their success, to draw lessons to 
improve future adaptation programming and to report on 
adaptation at the global level. 

The framework and template are also aimed at pointing 
the way to a more globally coherent approach to 
adaptation MEL, while recognising the diversity of 
pathways for developing MEL systems at the national 
level. This diversity is illustrated by the review of 
selected existing and emerging national adaptation M&E 

systems, summarised in Annex 2. As discussed at the 
end of Chapter 3, countries have developed national 
adaptation M&E systems from different starting points, 
with some systems embedded in wider development 
M&E systems from the outset and others being 
developed on a standalone basis, linked to varying 
degrees with climate mitigation and development 
reporting systems. Our review suggests that the 
embedding of adaptation MEL in wider development 
reporting systems can help to drive the integration of 
adaptation and development activities. However, initial 
evidence also suggests that this may result in a high 
degree of centralisation that can prove an obstacle to 
participatory approaches in adaptation MEL.

Annex 2 also provides a preliminary, light-touch 
assessment of the extent to which existing and 
emerging national adaptation M&E systems reflect the 
Article 7 principles. While there is significant variation 
from country to country, the review suggests that 
national adaptation M&E systems already address 
these principles to a greater or lesser extent, providing 
a solid foundation on which to develop fully ‘Article 
7-compliant’ CAMELS. However, considerable 
challenges remain, particularly when it comes to 
developing adaptation actions and processes to 
address specific risks and impacts associated with 
specific amounts of warming over specific timescales, 
and to assessing the effectiveness of adaptation in 
relation to development goals.
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5.1 A framework for 
designing CAMELS at the 
national level
Based on the criteria, principles and information areas 
discussed above and illustrated in Figure 1, we propose 
a framework for the design of effective CAMELS at the 
national level. This framework is based on seven key 
functions of CAMELS, summarised in Figure 2.

Function 1. Validating climate risk and 
adaptation needs assessments
CAMELS can examine how well climate change 
impacts, risks and vulnerabilities are assessed and 
how these assessments are used to identify adaptation 
needs. This function speaks principally to the criterion 
of relevance and the principles that adaptation should 
be country-driven and based on the best science and 
knowledge. It ensures that the identification and design 
of adaptation actions is based on sound evidence 
and generates evidence relevant to ETF areas A–D 
(Figure 2).

The identification of adaptation needs will involve the 
identification and prioritisation of sectors, economic 
activities, geographical locations, systems (built and 
natural infrastructure, ecosystems, institutional systems, 
etc.), populations and population groups that are 
particularly at risk from or vulnerable to climate change. 
This risk may be driven by underlying vulnerabilities 
that make people and systems highly sensitive to 
relatively small changes in climate and/or by the large 
magnitude of projected changes that have the potential 
to overwhelm system and populations that are resilient 
under current conditions. The highest risks will occur 
where currently vulnerable populations are subjected 
to large changes in climate. The above issues could 
be detailed in ‘vulnerability profiles’ prepared by 
governments to set out the basis and motivation for 
adaptation and to identify adaptation goals and targets, 
as proposed by Berrang-Ford et al. (2019).

The distribution of vulnerability and risk will be different 
for different emissions trajectories and different 
levels of warming. For example, some areas, groups, 
systems and livelihoods may be able to accommodate 
the impacts of a global warming of 1.5°C, but be 
vulnerable to the impacts of a 2°C warming. At the 
national level, assessment of climate change impacts, 
risks and vulnerabilities is likely to emphasise risks to 

Relevance

Quality

Effectiveness

Adequacy

2. Gender-responsive
 -  Addresses needs of women and girls
3. Participatory and transparent
 -  Design, implementation, MEL
4. Addressing vulnerabilities
 -  Targets support where needed most
5. Science and knowledge
 -  Evidence-driven; drives learning 

1. Country-driven
 -  Supports national priorities
5. Science and knowledge
 -  Addresses relevant risks for country

2. Gender-responsive
 -  Delivering results for women and girls
4. Addressing vulnerabilities
 -  Delivering results for most vulnerable
5. Science and knowledge
 -  Appropriate MEL methods/data
6. Integration
 -  Delivering SDGs, etc

4. Addressing vulnerabilities
 - Sufficient to support most vulnerable
5. Science and knowledge
 - Addressing actual warming/impacts
6. Integration
 -  Systemic across sectors, etc

A. National cirumstances/contexts
B. Impacts, risks, vulnerabilities
C. Priorities and barriers
D. Adaptation priorities, barriers

CRITERIA ETF AREAS

B. Impacts, risks, vulnerabilities
D. Adaptation priorities, barriers
F. Adaptation M&E
G. Loss and damage

A. National cirumstances/contexts
B. Impacts, risks, vulnerabilities
C. Priorities and barriers
D. Adaptation priorities, barriers
E. Implementation progress
F. Adaptation M&E
G. Loss and damage
H. Lessons, good practice

D. Adaptation priorities, barriers
E. Implementation progress
F. Adaptation M&E
G. Loss and damage

ARTICLE 7 PRINCIPLES

Figure 1
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national development priorities and the achievement 
of the SDGs. Climate vulnerability, risk and adaptation 
assessments should therefore be conducted in close 
coordination with stakeholders working on achieving 
the SDGs. National adaptation MEL systems that are 
already aligned with or embedded in systems for SDG 
reporting will be in a good position to assess how well 
the identification of adaptation needs is aligned with 
SDG activities. 

Assessments of impacts, risks, vulnerabilities and 
adaptation needs will need to draw on a variety of 
information sources, including observed climate 
trends, projected changes from climate models 
(where available), sensitivity studies of the impacts 
of prescribed changes and socioeconomic, 
environmental and other data representing underlying 
vulnerabilities, resilience and adaptive capacity. Local 
and indigenous knowledge will be particularly useful 
where observational data are limited and are essential 
to understanding the needs of populations and 
communities. Critical to assessing adaptation needs 
will be an understanding of what adaptation actions 
and behaviours are already being taken (Tompkins 
et al., 2018).

Adaptation needs should be identified based on existing 
and future climate impacts, risks and vulnerabilities. 

Countries will need to decide on their level of ambition 
in addressing and planning for future climate change 
and its impacts. This will involve policy decisions on 
whether countries are planning for the impacts of 
a global warming of 1.5°C, 2°C, or more. Planning 
for a warming of 1.5°C is compatible with the Paris 
Agreement temperature goals and should be a minimum 
requirement, as such a warming is likely to be realised 
by the 2030s or, at the very latest, the 2040s. Given 
the low probability that warming will be stabilised at 
1.5°C without first overshooting this threshold, countries 
should plan for a warming of 2°C by around 2050, if not 
earlier. As current NDC pledges are likely to result in a 
warming of around 3°C before 2100, amid uncertainties 
around future climate policy, countries may want to plan 
for such a warming in the longer term. The extent to 
which such higher levels of warming need to be taken 
into account will depend on planning horizons, which 
will be different in different sectors and contexts (see 
also Function 2, below). 

Depending on their level of ambition, countries should 
attempt to identify the potential impacts, risks and 
vulnerabilities associated with the relevant level of 
global warming and, by implication, the relevant time 
horizon. An understanding of these impacts, risks and 
vulnerabilities should inform all relevant planning. 

1. Validating climate
risk and adaptation
needs assessments

Activities/functions
of effective CAMELS

2. QA of adaptation
actions (relevance,
appropriateness)

3. Tracking adaptation
implementation

progress (outputs)

4. M&E of adaptation
actions and processes
(outcomes, impacts)

7. Dissemination of
information and

learning

6. Capturing lessons
and identifying good

practice

5. Assessing the
impacts of adaptation

on development
performance (impacts)

Figure 2
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Function 2. Quality assessment of 
adaptation actions
CAMELS can be used to undertake critical QA of 
adaptation actions and the processes that support 
them at the national (portfolio) level or at the level of 
individual projects or programmes (Box 8). Such QA 
can be undertaken once adaptation actions have been 
identified, before they are implemented — in other 
words, before and during the design phase. This QA will 
address the criteria of relevance, quality and adequacy, 
addressing all of the Article 7 principles and many of the 
ETF areas insofar as they relate to the nature and design 
of adaptation actions. The results and effectiveness of 
adaptation actions will be addressed via other functions, 
described below.

QA of adaptation actions and processes can draw on 
the criteria of relevance, quality, (likely) effectiveness and 
adequacy, as well as the Article 7 principles, to address 
the extent to which they:

•	 Are nationally and locally owned, with adaptation 
design involving relevant stakeholders and intended 
beneficiaries 

•	 Are grounded in scientific evidence and local/
indigenous knowledge relating to emerging 
and potential future hazards, impacts, risks and 
vulnerabilities, including information from risk and 
adaptation needs assessments 

•	 Address key risks and vulnerabilities that are relevant 
to national priorities while also supporting the most 
vulnerable, marginalised and very poor (Berrang-Ford 
et al., 2019)

•	 Combine generic measures to reduce vulnerability 
and build resilience with actions targeted at specific 
hazards, risks and impacts

•	 Address existing adaptation gaps, namely, between 
current conditions and what is needed to cope with 
existing hazards 

•	 Meet incremental adaptation needs to protect existing 
systems and practices from climate-change hazards, 
impacts and risks, insofar as this is feasible and 
desirable given expected levels of warming and the 
associated hazards and risks

•	 Address actual and potential transformational 
adaptation needs, where existing systems and 
practices cannot be made viable under emerging or 
expected climatic conditions through incremental 
approaches, and

•	 Are coordinated and/or integrated with wider 
development activities to deliver adaptation across 
sectors and embed it within development at large. 

QA of adaptation actions should also examine 
how these actions are prioritised for support and 
implementation. This might be based on the above 
criteria and the Article 7 principles, but also on 
criteria related to equity, efficiency, feasibility and 
acceptability. These criteria might themselves be 
identified by the intended beneficiaries. Consideration 
will need to be given to the capacities and resources 
available for implementing adaptation responses, 
barriers to implementation and how these barriers 
can be overcome (Berrang-Ford et al., 2019). The 
greatest challenges are likely to be associated with 
transformational adaptation, which may involve radical 
changes, including the potential abandonment or 
replacement of existing systems and practices. 
Transformational adaptation is the approach most likely 

BOX 8. QA OF INDIVIDUAL 
ADAPTATION INITIATIVES
While the focus here is on the development of 
CAMELS at the national level, CAMELS also offer 
a framework and key principles for assessing 
individual adaptation initiatives at multiple levels. 
QA of individual projects and programmes can 
be undertaken by assessing how compatible 
they are with the criteria of relevance, quality, 
effectiveness and adequacy and the Article 7 
principles. Relevance can be judged in terms of 
the extent to which the needs of beneficiaries are 
addressed given the risks and impacts they are likely 
to experience over timescales relevant to a project 
or programme. Quality can be assessed by the 
extent to which beneficiaries are actively involved in 
adaptation design, implementation and MEL, as well 
as the extent to which this is informed by appropriate 
information and knowledge. Effectiveness can 
be judged based on the extent to which intended 
adaptation outcomes and impacts are delivered, 
based on both ‘objective’ indicators and beneficiary 
feedback. Adequacy can be assessed in terms who 
does and does not benefit and the extent to which 
adaptation actions proactively address likely climate 
change-related risks and impacts given the intended 
scope and timescale of the project or programme in 
question. 

In this way, CAMELS can be used to establish 
guidelines for the design, implementation and MEL 
of individual adaptation projects and programmes at 
the sub-national level. Adhering to these guidelines 
could be a prerequisite for external actors wishing to 
support adaptation actions within a country, to drive 
good practice.
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to involve winners, losers and conflicts, but may be 
unavoidable where the impacts of climate change are 
greatest (see Box 3). Where transformational adaptation 
is necessary, a phased approach should be adopted as 
far as possible (Rippke et al., 2016; Brooks, 2017), the 
potential for conflict assessed and measures to address 
conflicts put in place.

The design (and implementation) of adaptation should 
be driven or coordinated by entities associated with 
national governments, devolved authorities or local 
communities. This does not preclude partnerships 
with external actors, such as donors, development 
agencies, multilateral agencies and NGOs. However, 
it is important that implementation is at least overseen 
by national or sub-national entities, that these 
external actors are not the main drivers of adaptation 
implementation and that external actors are working in 
concert with national/sub-national actors, within a clear 
framework of national and sub-national development 
and adaptation priorities. Critically, adaptation actions 
should be nationally and/or locally owned and not 
wholly dependent on external assistance, which is 
unlikely to be sustained. A key challenge, particularly 
for longer-term and transformational adaptation, will be 
to blend this national or local ownership with the need 
for guidance on future climate-change impacts from 
external sources. 

Function 3. Tracking adaptation 
implementation progress
Once adaptation actions and processes have been 
selected, CAMELS can track their implementation 
progress. To a large extent, this will involve measuring 
the extent to which the outputs of adaptation actions are 
being delivered and the quality of implementation. The 
latter will be assessed in terms of the degree to which 
implementation adheres to the Article 7 principles. 

Adaptation outputs will include goods and services 
delivered to the intended beneficiaries of adaptation 
interventions and the direct establishment or 
modification of institutional, governance and other 
processes and mechanisms to address climate-
change impacts, risks and vulnerabilities. The latter 
might include mechanisms for screening policies, 
plans and programmes, for example. Goods and 
services will include capacity development activities, 
as well as the delivery of more tangible support (such 
as technology, finance, infrastructure, information and 
insurance). CAMELS can assess quality in terms of, 
for example, who does and who does not receive such 
support (Article 7, principles 2 and 4), the involvement 
of beneficiaries in implementation (principle 3) and 
progress on implementing mechanisms to ensure 
the integration of adaptation into policy and planning 
(principle 6). To a large extent, this is an extension of 

Function 2 (QA of adaptation actions) from the design 
phase to (and including) the implementation phase.

Where oversight of adaptation implementation is 
required, this should be driven by entities associated 
with national governments or devolved authorities 
(principle 1). This does not preclude partnerships 
with external actors, such as donors, development 
agencies, multilateral agencies and NGOs. However, 
it is important that these external actors are not the 
main drivers of adaptation implementation and are 
acting in concert with national and sub-national actors, 
within a clear framework of national and sub-national 
development and adaptation priorities.

Function 4. M&E of adaptation actions 
and processes
To drive learning and inform policy, CAMELS need go 
further than tracking the implementation of adaptation 
actions and processes and assess their effectiveness. 
While this may seem obvious, current M&E of 
adaptation remains heavily focused on implementation 
outputs (Leiter et al., 2019). In the short to medium 
term, effectiveness will be measured in terms of the 
extent to which adaptation actions and processes 
improve the ability of people and systems to anticipate, 
avoid, cope with, recover from and adapt to evolving 
stresses and shocks. Measurement of these short- 
to medium-term outcomes will rely heavily on proxy 
indicators of vulnerability, resilience and adaptive 
capacity. The identification, operationalisation and 
measurement of these indicators is, thus, a major 
element of adaptation M&E (Brooks and Fisher, 2014a, 
b) and a key focus of CAMELS. 

Improved resilience, reduced vulnerability and enhanced 
adaptive capacity may be viewed as the outcomes 
of adaptation actions and process. For adaptation 
to be effective, these outcomes must in turn lead to 
longer-term impacts in the form of better development 
performance in the face of climate change. This will 
be measured using standard development metrics 
interpreted in the context of climate information (Box 2). 
Measurement of these impacts may be conducted 
within the context of dedicated adaptation M&E or MEL 
mechanisms, or by linking adaptation M&E and MEL 
with wider development MEL and, for example, SDG 
reporting (see Annex 2). A key function of CAMELS 
will be to ensure that impacts are tracked and linked 
with wider development reporting and learning, as 
we discuss below under Function 5. A key issue in 
adaptation M&E will be assessing the extent to which 
adaptation actions have contributed to observed 
adaptation outcomes and impacts, for example, 
reductions in vulnerability or improvements in resilience, 
as measured by proxy indicators (Brooks and Fisher, 
2014a; Berrang-Ford et al., 2019).
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Function 5. Assessing the impacts of 
adaptation on development performance
As mentioned, the ultimate measure of adaptation 
success will be the extent to which it improves 
development performance and enables development 
objectives, such as the SDGs, to be achieved despite 
climate change (UNDP, 2007; Brooks et al., 2013; 
Brooks and Fisher, 2014a, b, c). Therefore, in the 
medium to longer term, adaptation effectiveness will be 
measured using development metrics interpreted in the 
context of climate data and information (Box 2). To this 
end, CAMELS can provide a framework within which 
adaptation MEL can be linked to wider development 
MEL or reporting, thus enhancing the integration 
of adaptation into development at large (Article 7, 
principle 6). 

Examining the links between adaptation, development 
performance and climate-change hazards and impacts 
will require significant coordination in terms of data 
collection, collation and analysis, across different 
government agencies and between government and 
non-governmental actors. The conscious embedding of 
adaptation MEL in wider development reporting systems 
may deliver significant advantages over standalone 
adaptation MEL systems in this regard. However, this 
may hinder stakeholder and beneficiary participation if 
these national systems are overly centralised or skewed 
towards ex-post evaluation.

Function 6. Capturing lessons and 
identifying good practice
M&E of adaptation actions is of limited use if it does 
not deliver and drive learning that in turn informs and 
improves policy, planning and programme. Learning, 
therefore, must be an integral and explicit function of 
CAMELS, which should include robust mechanisms for 
capturing lessons, including:

•	 The most effective ways of delivering adaptation 
support

•	 What works and what does not in terms of reducing 
vulnerability, increasing resilience and enhancing 
adaptive capacity

•	 The mechanisms and pathways through which the 
above translate into better development outcomes

•	 The most appropriate indicators for tracking 
vulnerability, resilience and adaptive capacity

•	 How to robustly evaluate adaptation ‘success’ using 
development metrics and climate data

•	 Where incremental and transformational approaches 
to adaptation are most appropriate, and the limits to 
adaptation, in different contexts

•	 How to ensure adaptation is equitable in terms of 
gender, age and other categories, and

•	 How the above vary across contexts.

The above might be addressed through continuous 
or periodic triangulation of indicators of resilience, 
vulnerability and adaptive capacity against development 
data interpreted in the context of climate information. 
Alternatively, lessons might be captured from individual 
evaluations (for example, where these play a key role 
in SDG reporting). Learning relating to development 
performance in the face of climate hazards should also 
be generated from development activities at large and 
not just from initiatives that explicitly focus on adaptation. 

Learning is most likely to be captured if a single, 
well-resourced and effective national entity is tasked 
with identifying, capturing and disseminating lessons 
(see also Function 7). This should not preclude — and 
indeed will benefit from — the establishment of formal 
learning mechanisms and roles in other institutional 
contexts. The establishment of effective learning 
mechanisms is critical for addressing the Article 7 
principles related to participation and transparency, 
science and knowledge, and integration. The learning 
generated will help to improve the effectiveness of 
adaptation in addressing differentiated vulnerabilities 
(principles 2 and 4) and in ensuring that adaptation 
actions are relevant and adequate.

Function 7. Dissemination of 
information and learning
Once lessons have been captured, it is important that 
they are disseminated to relevant stakeholders and 
beneficiaries, who will also be central to the generation 
of learning. Stakeholders will include planners and 
policymakers at the national level, staff working in 
specific sectors and agencies, local government 
staff, local communities and vulnerable groups, and 
entities implementing adaptation and development 
programmes and projects. Learning should be 
appropriately packaged in formats that are relevant 
to, and accessible by, those at whom it is targeted. 
Learning will be disseminated in a variety of forms, 
including reports, briefing notes, television and radio 
broadcasts, newspaper articles and orally through 
focus groups and other mechanisms. Lessons will 
need to be communicated horizontally (across sectors 
and other contexts) and vertically (from the local to 
national level and vice versa). Dissemination of learning 
should be followed up and reinforced with learning 
feedback loops, in order to determine whether lessons 
are being taken up and acted upon and whether 
learning is driving behavioural change that delivers 
positive resilience and adaptation outcomes. This 
dissemination is critical to the Article 7 principles on 
transparency and science and knowledge.
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The national body tasked with identifying, capturing and 
disseminating learning recommended under Function 
6 should be responsible for ensuring that relevant 
learning is transmitted horizontally and vertically and 
fed into global learning mechanisms, such as the Paris 
Agreement transparency mechanisms (principally 
Adaptation Communications and the ETF, the latter via 
BTRs). This national body is, therefore, likely to play a 
key role in adaptation reporting and the preparation 
of Adaptation Communications, either directly or 
by providing relevant information to other bodies 
responsible for reporting up to the global level. 

The following table serves as a template for the design 
and function of CAMELS. It suggests questions to ask 
when designing and assessing the function of CAMELS 
in relation to the primary areas that CAMELS address 
and in accordance with the adaptation principles set out 
in the Paris Agreement. 

5.2 A design and assessment 
template for CAMELS 
Based on the above model, we present a template for 
the design of CAMELS at the national level, which can 
be found in Annex 3. This template is based on a small 
set of (1-4) questions addressing each of the Article 7 
principles, for each of the seven functions discussed 
above. The questions are designed to address the 
criteria of relevance, quality, effectiveness and adequacy 
and to speak to the ETF information areas, as far as is 
appropriate for each principle. The questions should 
either be asked by CAMELS (for example, during the 
validation of risk and needs assessments, or the QA 

of adaptation actions and processes) or relate to the 
design of CAMELS (for instance, the extent to which 
MEL processes are participatory and transparent).

These questions can be used as a guide when 
developing CAMELS and/or to assess the 
comprehensiveness and quality of existing CAMELS, 
which should adhere to the Article 7 principles. 

CAMELS should be nationally owned and country-
driven, for example, and managed by well-resourced 
national entities with clear mandates and sufficient 
authority (principle 1). The mandates of such entities 
might include the QA of adaptation actions and 
processes, the collation of sub-national MEL information 
and data, the tracking of adaptation performance/
success at the national level, the alignment of adaptation 
MEL with SDG reporting and the generation of 
information for adaptation reporting at the global level 
(for example, under the ETF). 

CAMELS should probe adaptation effectiveness in 
relation to actual or anticipated climate hazards and 
risks, using sound methods and data (principle 5). They 
should incorporate data and indicators that capture 
vulnerabilities, risks and impacts that are differentiated 
by gender and other factors relating to, for example, 
livelihoods and marginalisation (principles 2 and 4). They 
should employ participatory methods and incorporate 
beneficiary- and stakeholder-generated information, with 
MEL information being in the public domain (principle 3). 
CAMELS should support the integration of adaptation 
and development activities, for example, promoting the 
role of adaptation actions in delivering progress on the 
SDGs (principle 6). 
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6 
Conclusions
The Paris Agreement frames adaptation in terms 
of the actions needed to address the impacts of a 
global warming of 1.5–2°C. While meeting the Paris 
temperature goals may be technically feasible, doing 
so will require systemic action on a massive scale, 
effectively immediately. Such action is not on the 
horizon and it currently seems likely that warming 
will exceed 2°C by the middle of the 21st century. 
Governments and other actors, therefore, must plan for 
warming in excess of 2C if they are to secure national 
development goals and the wellbeing of their citizens in 
the face of climate change. 

The Paris Agreement and the deadline for meeting the 
SDGs provide a framework for adaptation action in 
the short term, to 2030, by which time adaptation will 
need to support progress towards SDG achievement 
in the context of a warming of around 1.5°C. A warming 
of 2°C is likely by the 2040s and will frame adaptation 
to secure and maintain SDG gains, to achieve SDGs 
where their delivery is delayed, and deliver successor 
development goals in the medium term. In the short 
term (to around 2030), adaptation is likely to continue 
to be based on incremental approaches, given existing 
policy incentives and immediate development needs. 
Beyond 2030, incremental approaches will need to 
be complemented more and more by transformational 
adaptation that seeks to replace or abandon existing 
systems, processes and practices that are not viable 
under future climatic conditions. Critically, adaptation 
actions and processes to address the impacts of a 
warming of 1.5–2°C by the 2030s–2040s will need 
to be compatible with appropriate responses to higher 
levels of warming, avoid future maladaptation, and be 
sufficiently flexible that adaptation responses can be 
modified to address additional warming.

While it is imperative that countries accelerate their 
actions to meet the Paris temperature goals, they 
must also plan pragmatically for the Paris thresholds 
to be exceeded temporarily or permanently. Current 

policies are likely to result in a warming of around 
3°C by the 2060s or 2070s. Modelling suggests that 
meeting commitments and targets in NDCs may delay 
a warming of 3C until after 2100, but climate feedback 
mechanisms that act to amplify warming may result in 
the 3°C threshold being crossed before 2100 even 
if these commitments and targets are met. The same 
feedback mechanisms mean that a warming of 4°C or 
more before 2100 cannot be ruled out under scenarios 
in which the Paris temperature limits are breached. 

Responses to warming of 3–4°C or more will require 
the large-scale deployment of transformational 
adaptation measures. In the worst-affected contexts, 
these will include the relocation of people, systems 
and economic activities from locations that become 
physically or functionally uninhabitable due to rising sea 
levels, increased aridity, fatal combinations of heat and 
humidity, or an increase in the frequency and severity 
of climate hazards, resulting in unacceptable levels of 
disaster risk. Transformational adaptation must blend 
the assessment of emerging and future risks by external 
actors (such as climate scientists) with local ownership 
of adaptation responses through the co-production 
of knowledge and adaptation plans. This will require 
the active participation of beneficiaries of adaptation 
support and other stakeholders in risk assessment, 
adaptation design and implementation, and MEL of 
adaptation actions and processes. 

There is an urgent need for frameworks that support 
countries in meeting their adaptation obligations under 
the Paris Agreement, while also preparing for warming 
that breaches the Paris temperature thresholds. These 
frameworks need to facilitate adaptation that supports 
progress towards the SDGs and wider development 
goals in relation to the Paris goals and likely adaptation 
needs given actual future levels of warming. They 
should also support countries in meeting their 
reporting commitments under the Paris mechanisms, 
principally the ETF. 
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In this context, the development of CAMELS can 
help to frame and inform adaptation planning, design, 
implementation, monitoring, evaluation and learning 
within countries, while also supporting reporting 
at the global level. We have proposed a framework 
for the development of CAMELS based on the 
adaptation principles embodied in Article 7 of the 
Paris Agreement, viewed through the lens of relevance, 
quality, effectiveness and adequacy. These four 
criteria ensure that the Article 7 principles address 
the potential magnitude of warming (beyond the Paris 
thresholds) and link adaptation actions to specific 
risks, impacts and needs. They also seek to ensure 
that adaptation is inclusive and transparent, based on 
sound data and methods, and actively supportive of 
development needs, priorities and goals. As well as 
addressing the Article 7 principles and the four criteria, 
the CAMELS framework addresses the information 
required for reporting under the ETF. 

Our proposed CAMELS framework is based on 
seven key functions, namely, (i) the QA of climate 
vulnerability/risk and adaptation needs assessments, 
(ii) the QA of adaptation actions and processes12 
to ensure they are compatible with the Article 7 
principles and the criteria of relevance, quality 
effectiveness and adequacy, (iii) tracking adaptation 
implementation, (iv) M&E of adaptation actions 
and processes to assess their effectiveness at the 
outcome and impact levels, (v) assessing the impact 
of adaptation actions and processes on development 
performance and linking with SDGs, (vi) capturing 
lessons and identifying good practice, and (vii) 
disseminating information and learning.

Based on the above framework, we have proposed 
a template for the development and assessment of 

12 A key aspect of QA of both assessments and actions is to ensure that they identify and address specific vulnerabilities, risks and impacts associated with 
likely levels of warming over specific timescales and are not limited solely to generalised descriptions of vulnerability and generic vulnerability reduction/
resilience building that do not link risks and actions to specific climate hazards.

CAMELS, comprising a set of 1-4 questions related to 
each of the Article 7 principles, for each of the seven 
CAMELS functions. We propose that those tasked 
with developing national and sub-national M&E/MEL 
systems use the framework and template to inform the 
development of CAMELS that (i) are appropriate to 
these national and/or sub-national contexts, (ii) can help 
inform the design and implementation of adaptation 
actions and processes that are fit for purpose in the 
context of rapidly accelerating climate change, (iii) 
address countries’ adaptation commitments under the 
Paris Agreement, including reporting requirements 
under the ETF, and (iv) drive adaptation learning and 
help build adaptation capacity at the national, sub-
national and global levels.

A number of countries are already developing national 
M&E systems. A review of a subset of these systems 
indicates a general but variable compatibility with the 
Article 7 principles. Nonetheless, these systems provide 
a solid foundation on which more comprehensive 
CAMELS can be built to provide both structure 
and accountability for the development of effective 
adaptation actions and processes at the national 
and sub-national level. These emerging national MEL 
systems are being developed from different starting 
points and via different pathways. The framework 
presented here is intended to be sufficiently flexible 
to accommodate the diverse ways in which national 
MEL systems are evolving, while ensuring a level of 
consistency at national level that will facilitate coherent 
reporting at the global level. Critically, this should 
not compromise countries’ capacities to develop 
nationally appropriate MEL systems that support them in 
addressing the emerging and expected climate-change 
risks and impacts associated with warming beyond the 
Paris temperature thresholds.



FRAMING AND TRACKING 21ST CENTURY CLIMATE ADAPTATION

36     www.iied.org

References
Arnell, N W, Brown, S, Hinkel, J, Lincke, D, Lloyd, B, 
Lowe, J A, Nicholls, R J and Price, J T (2015) The global 
impacts of climate change under pathways that reach 
2, 3 and 4oC above pre-industrial levels. Report from 
AVOID2 project to the Committee on Climate Change.

Arnell, N W, Lowe, J A, Bernie, D, Nicholls, R J, Brown, 
S, Challinor, A  and Osborn, T (2019) The global and 
regional impacts of climate change under representative 
concentration pathway forcings and shared 
socioeconomic pathway socioeconomic scenarios. 
Environmental Research Letters. Under review.

Baker, H S (2018) Higher CO2 concentrations increase 
extreme event risk in a 1.5 °C world. Nature Climate 
Change 7.

Bamba Sylla, M B, Pal, J S, Faye, A, Dimobe, K and 
Kunstmann, H (2018) Climate change to severely impact 
West African basin scale irrigation in 2 °C and 1.5 °C 
global warming scenarios. Scientific Reports 8. https://
doi.org/10.1038/s41598-018-32736-0

Barrett, S, Brooks, N, Quadrianto, N, Anderson, S 
and Nebsu, B (2019) Measuring climate resilience by 
linking shocks to development outcomes. Climate and 
Development 1–12. https://doi.org/10.1080/17565529.
2019.1676689

Barrios, S, Bertinelli, L, and Strobl, E (2010) Trends in 
Rainfall and Economic Growth in Africa: A Neglected 
Cause of the African Growth Tragedy. Review of 
Economics and Statistics 92 350–366. https://doi.
org/10.1162/rest.2010.11212

Basdew, M, Jiri, O and Mafongoya, P L (2017) 
Integration of indigenous and scientific knowledge in 
climate adaptation in KwaZulu- Natal, South Africa. 
Change and Adaptation in Socio-Ecological Systems 3. 
https://doi.org/10.1515/cass-2017-0006

Bathiany, S (2018). Abrupt Climate Change in an 
Oscillating World. Scientific Reports 12.

Berrang-Ford, L, Biesbroek, R, Ford, J D, Lesnikowski, 
A, Tanabe, A, Wang, F M, Chen, C, Hsu, A, Hellmann, J 
J, Pringle, P, Grecequet, M, Amado, J-C, Huq, S, Lwasa, 
S and Heymann, S J (2019) Tracking global climate 
change adaptation among governments. Nature Climate 
Change 9 440–449. https://doi.org/10.1038/s41558-
019-0490-0

Betts, R A, Collins, M, Hemming, D L , Jones, C D, 
Lowe, J A and Sanderson, M G (2011) When could 

global warming reach 4°C? Philosophical Transactions 
of the Royal Society A: Mathematical, Physical and 
Engineering Sciences 369 67–84.

Bours, D, McGinn, C and Pringle, P (2014a) Monitoring 
& evaluation for climate change adaptation and 
resilience: A synthesis of tools, frameworks and 
approaches, 2nd edition. SEA Change Community 
of Practice and UKCIP, Phnom Penh, Cambodia, and 
Oxford, UK.

Bours, D, McGinn, C and Pringle, P (2014b) Design, 
monitoring, and evaluation in a changing climate: 
Lessons learned from agriculture and food security 
programme evaluations in Asia. SEA Change 
Community of Practice and UKCIP, Phnom Penh, 
Cambodia, and Oxford, UK.

Bours, D, McGinn, C and Pringle, P (2014c) Evaluating 
programmes through a climate adaptation lens: 
Reflections from coastal areas in Asia and the Pacific. 
SEA Change Community of Practice and UKCIP, 
Phnom Penh, Cambodia, and Oxford, UK.

Bours, D, McGinn, C and Pringle, P (2014d) 
International and donor agency portfolio evaluations: 
Trends in monitoring and evaluation of climate change 
adaptation programmes. SEA Change Community of 
Practice and UKCIP, Phnom Penh, Cambodia, and 
Oxford, UK.

BP (2019) BP Statistical Review of Word Energy, 68th 
Edition. London, UK.

Brooks, N (2016) Transformational Adaptation to 
Climate Change: Concepts, Examples, and Relevance 
for Agriculture in Eastern and Southern Africa. Vuna 
Africa, Pretoria, South Africa.

Brooks, N (2017) Adaptation and Resilience 
Learning from the Kenya STARCK+ Programme. 
STARCK+.

Brooks, N and Fisher, S (2014a) Tracking Adaptation 
and Measuring Development: a step-by-step guide. 
International Institute for Environment and Development, 
London, UK.

Brooks, N and Fisher, S (2014b) Indicators for the 
monitoring and evaluation of adaptation. IIED Briefing. 
International Institute for Environment and Development, 
London, UK.

Brooks, N and Fisher, S (2014c) Using wellbeing 
indicators and climate information to assess adaptation 

https://doi.org/10.1038/s41598-018-32736-0
https://doi.org/10.1038/s41598-018-32736-0
https://doi.org/10.1080/17565529.2019.1676689
https://doi.org/10.1080/17565529.2019.1676689
https://doi.org/10.1162/rest.2010.11212
https://doi.org/10.1162/rest.2010.11212
https://doi.org/10.1515/cass-2017-0006
https://doi.org/10.1038/s41558-019-0490-0
https://doi.org/10.1038/s41558-019-0490-0


IIED WORKING PAPER

   www.iied.org     37

effectiveness. IIED Briefing. International Institute for 
Environment and Development, London, UK.

Brooks, N, Anderson, S, Burton, I, Fisher, S, Rai, N and 
Tellam, I (2013) An operational framework for tracking 
adaptation and measuring development. TAMD.

Brooks, N, Faget, D and Heijkoop, P (2019) Tools for 
measurement of resilience in Nepal. Department for 
International Development, London, UK.

Burke, M B, Lobell, D B and L Guarino (2009) Shifts in 
African crop climates by 2050, and the implications for 
crop improvement and genetic resources conservation. 
Global Environmental Change 19 317–325. https://doi.
org/10.1016/j.gloenvcha.2009.04.003

Burton, I (2009) Climate change and the adaptation 
deficit. In: Schipper, E L F and Burton, I (eds) The 
Earthscan Reader in Adaptation to Climate Change. 
Earthscan, London.

Cai, Y, Lenton, T M, Lontzek and T S (2016) Risk of 
multiple interacting tipping points should encourage 
rapid CO2 emission reduction. Nature Climate Change 
6 520–525. https://doi.org/10.1038/nclimate2964

Castells-Quintana, D (2018) Adaptation to climate 
change: A review through a development economics 
lens. World Development 14.

CAT (2018) Some progress since Paris, but not enough, 
as governments amble towards 3°C of warming. Climate 
Action Tracker: Climate Analytics, ECOFYS and New 
Climate.

CCC (2018) National Climate Change Action Plan, 
2011–2028. Climate Change Commission, Government 
of the Philippines. http://extwprlegs1.fao.org/docs/pdf/
phi152934.pdf

Chisadza, B, Tumbare, M J, Nhapi, I and Nyabeze, W 
R (2013) Useful traditional knowledge indicators for 
drought forecasting in the Mzingwane Catchment area 
of Zimbabwe. Disaster Prevention and Management 22, 
312–325. https://doi.org/10.1108/DPM-10-2012-0109

Chisadza, B, Tumbare, M J, Nyabeze, W R and 
Nhapi, I (2014) Validation of local knowledge drought 
forecasting systems in the Limpopo River Basin in 
Southern Africa. Disaster Prevention and Management 
23, 551–566. https://doi.org/10.1108/DPM-02-2014-
0032

Chisadza, B, Tumbare, M J, Nyabeze, W R and Nhapi, 
I (2015) Linkages between local knowledge drought 
forecasting indicators and scientific drought forecasting 
parameters in the Limpopo River Basin in Southern 
Africa. International Journal of Disaster Risk Reduction 
12 226–233. https://doi.org/10.1016/j.ijdrr.2015.01.007

Chung Tiam Fook, T (2015) Transformational processes 
for community-focused adaptation and social change: a 

synthesis. Climate and Development 9 5–21. https://doi.
org/10.1080/17565529.2015.1086294

Clarke, J, Brooks, N, Banning, E B, Bar-Matthews, 
M, Campbell, S, Clare, L, Cremaschi, M, di Lernia, S, 
Drake, N, Gallinaro, M, Manning, S, Nicoll, K, Philip, 
G, Rosen, S, Schoop, U-D, Tafuri, M A, Weninger, B 
and Zerboni, A (2015) Climatic changes and social 
transformations in the Near East and North Africa during 
the ‘long’ 4th millennium BC: A comparative study of 
environmental and archaeological evidence. Quaternary 
Science Reviews 136 96–121. https://doi.org/10.1016/j.
quascirev.2015.10.003

Cohen, PJ, Lawless, S, Dyer, M, Morgan, M, Saeni, E, 
Teioli, H and Kantor, P (2016) Understanding adaptive 
capacity and capacity to innovate in social–ecological 
systems: Applying a gender lens. Ambio 45 309–321. 
https://doi.org/10.1007/s13280-016-0831-4

Collins, M, R Knutti, J Arblaster, J-L Dufresne, T 
Fichefet, P Friedlingstein, X Gao, W J Gutowski, T 
Johns, G Krinner, M Shongwe, C Tebaldi, A J Weaver 
and M Wehner (2013) Long-term Climate Change: 
Projections, Commitments and Irreversibility.  In: 
Climate Change 2013: The Physical Science 
Basis. Contribution of Working Group I to the Fifth 
Assessment Report of the Intergovernmental Panel on 
Climate Change [Stocker, T F, Qin, D, Plattner, G-K, 
Tignor, M, Allen, S K, Boschung, J, Nauels, A, Xia, Y, 
Bex, V and Midgley, P M (eds)]. Cambridge University 
Press, Cambridge, UK and New York, USA.

Cruz, L C (2019) Colombia’s Progress in Developing a 
National Monitoring and Evaluation System for Climate 
Change Adaptation. NAP Global Network. http://
napglobalnetwork.org/wp-content/uploads/2019/02/
nap-en-2019-snapshot-colombia-progress-in-
developing-a-national-monitoring-and-evaluation-
system-for-climate-change-adaptation-.pdf 

Dag Hammarskjöld Foundation (2018) Localising the 
2030 Agenda in Colombia. Development dialogue 
paper 25. https://www.daghammarskjold.se/wp-
content/uploads/2018/12/dd-paper_no25-web-1.pdf

Department of Women, Republic of South Africa (2018) 
Gender responsive planning & budgeting framework. 
Draft. http://pmg-assets.s3-website-eu-west-1.
amazonaws.com/180612Gender_Responsive.pdf

Dolšak, N and Prakash, A (2018) The Politics of Climate 
Change Adaptation. Annual Review of Environmental 
Resources 43 317–341. https://doi.org/10.1146/
annurev-environ-102017-025739

Donnelly, C (2017) Impacts of climate change on 
European hydrology at 1.5, 2 and 3 degrees mean 
global warming above preindustrial level. Climatic 
Change 14.

https://doi.org/10.1016/j.gloenvcha.2009.04.003
https://doi.org/10.1016/j.gloenvcha.2009.04.003
https://doi.org/10.1038/nclimate2964
https://doi.org/10.1108/DPM-10-2012-0109
https://doi.org/10.1108/DPM-02-2014-0032
https://doi.org/10.1108/DPM-02-2014-0032
https://doi.org/10.1016/j.ijdrr.2015.01.007
https://doi.org/10.1080/17565529.2015.1086294
https://doi.org/10.1080/17565529.2015.1086294
https://doi.org/10.1016/j.quascirev.2015.10.003
https://doi.org/10.1016/j.quascirev.2015.10.003
https://doi.org/10.1007/s13280-016-0831-4
https://doi.org/10.1146/annurev-environ-102017-025739
https://doi.org/10.1146/annurev-environ-102017-025739


FRAMING AND TRACKING 21ST CENTURY CLIMATE ADAPTATION

38     www.iied.org

Dosio, A and Fischer, E M (2018) Will Half a Degree 
Make a Difference? Robust Projections of Indices of 
Mean and Extreme Climate in Europe Under 1.5°C, 
2°C, and 3°C Global Warming. Geophysical Research 
Letters 10.

Ebi, K, Hasegawa, T, Hayes, K, Monaghan, A, Paz, S 
and Berry, P (2018) Health risks of warming of 1.5ºC, 
2ºC, and higher, above pre-industrial temperatures. 
Environmental Research Letters 13.

Ejaz Qureshi, M, Hanjra, M A and Ward (2013) Impact 
of water scarcity in Australia on global food security 
in an era of climate change. Food Policy 38 136–145. 
https://doi.org/10.1016/j.foodpol.2012.11.003

Eriksen, S H, Nightingale, A J and Eakin, H (2015) 
Reframing adaptation: The political nature of 
climate change adaptation. Global Environmental 
Change 35 523–533. https://doi.org/10.1016/j.
gloenvcha.2015.09.014

Fankhauser, S and McDermott, T K J (2014) 
Understanding the adaptation deficit: Why are poor 
countries more vulnerable to climate events than rich 
countries? Global Environmental Change 27 9–18. 
https://doi.org/10.1016/j.gloenvcha.2014.04.014

Faye, B, Webber, H, Naab, J B, MacCarthy, D S, Adam, 
M, Ewert, F, Lamers, J P A, Schleussner, C-F, Ruane, 
A, Gessner, U, Hoogenboom, G, Boote, K, Shelia, V, 
Saeed, F, Wisser, D, Hadir, S, Laux, P and Gaiser, T 
(2018) Impacts of 1.5 versus 2.0 °C on cereal yields 
in the West African Sudan Savanna. Environmental 
Research Letters 13. https://doi.org/10.1088/1748-
9326/aaab40

Few, R, Brown, K and Tompkins, E L (2007) Public 
participation and climate change adaptation: avoiding 
the illusion of inclusion. Climate Policy 7 46–59. https://
doi.org/10.1080/14693062.2007.9685637

FAO (2017) Tracking Adaptation in Agricultural Sectors: 
Climate Change Adaptation Indicators. Food and 
Agriculture Organization of the United Nations, Rome, 
Italy. https://doi.org/10.18356/87fe25de-en

Fischer, H, Meissner, K J, Mix, A C, Abram, N J, 
Austermann, J, Brovkin, V, Capron, E, Colombaroli, 
D, Daniau, A-L, Dyez, K A, Felis, T, Finkelstein, S A, 
Jaccard, S L, McClymont, E L, Rovere, A, Sutter, J, 
Wolff, E W, Affolter, S, Bakker, P, Ballesteros-Cánovas, 
JA, Barbante, C, Caley, T, Carlson, A E, Churakova, O, 
Cortese, G, Cumming, B F, Davis, B A S, de Vernal, 
A, Emile-Geay, J, Fritz, S C, Gierz, P, Gottschalk, J, 
Holloway, M D, Joos, F, Kucera, M, Loutre, M-F, Lunt, 
D J, Marcisz, K, Marlon, J R, Martinez, P, Masson-
Delmotte, V, Nehrbass-Ahles, C, Otto-Bliesner, B 
L, Raible, C C, Risebrobakken, B, Sánchez Goñi, 
M F, Arrigo, J S, Sarnthein, M, Sjolte, J, Stocker, TF, 
Velasquez Alvárez, PA, Tinner, W, Valdes, P J, Vogel, 
H, Wanner, H, Yan, Q, Yu, Z, Ziegler, M and Zhou, L 

(2018) Palaeoclimate constraints on the impact of 2 °C 
anthropogenic warming and beyond. Nature Geosci 11 
474–485. https://doi.org/10.1038/s41561-018-0146-0

Ford, JD, Berrang-Ford, L, Biesbroek, R, Araos, M, 
Austin, SE and Lesnikowski, A (2015) Adaptation 
tracking for a post-2015 climate agreement. Nature 
Climate Change 5 967–969. https://doi.org/10.1038/
nclimate2744

Ford, J D, Tilleard, S E, Berrang-Ford, L, Araos, M, 
Biesbroek, R, Lesnikowski, A C, MacDonald, G K, Hsu, 
A, Chen, C, and Bizikova, L (2016) Opinion: Big data 
has big potential for applications to climate change 
adaptation. PNAS 113 10729–10732. https://doi.
org/10.1073/pnas.1614023113

Gasparrini, A, Guo, Y, Hashizume, M, Lavigne, E, 
Zanobetti, A, Schwartz, J, Tobias, A, Tong, S, Rocklöv, 
J, Forsberg, B, Leone, M, De Sario, M, Bell, M L, Guo, 
Y-L L, Wu, C, Kan, H, Yi, S-M, de Sousa Zanotti 
Stagliorio Coelho, M, Saldiva, P H N, Honda, Y, Kim, 
H and Armstrong, B (2015) Mortality risk attributable 
to high and low ambient temperature: a multicountry 
observational study. The Lancet 386 369–375. https://
doi.org/10.1016/S0140-6736(14)62114-0

GIZ (2012) Adaptation made to measure: A guidebook 
to the design and results-based monitoring of climate 
change adaptation projects. Deutsche Gesellschaft für 
Internationale Zusammenarbeit, Bonn and Eschborn, 
Germany.

GIZ (2014) The Philippines: National Climate Change 
Action Plan Results-Based Monitoring and Evaluation 
System. https://www.adaptationcommunity.net/?wpfb_
dl=229

GIZ (2017a) Morocco: Adaptation monitoring and 
evaluation as part of the Regional Information Systems. 
https://www.transparency-partnership.net/system/
files/document/Morocco_%20Adaptation%20
monitoring%20as%20part%20of%20the%20
Regional%20Environmental%20Information%20
System.pdf

GIZ (2017b) The Philippines: National Climate Change 
Action Plan Results-Based Monitoring and Evaluation 
System. https://www.adaptationcommunity.net/
publications/philippines-national-climate-change-action-
plan-results-based-monitoring-evaluation-system/

Hall, A (2019) Progressing emergent constraints on 
future climate change. Nature Climate Change 9 10.

Hellmuth, M E, Moorhead, A, Thomson, M C and 
Williams, J (2007) Climate risk management in Africa: 
learning from practice. International Research Institute 
for Climate and Society, the Earth Institute at Columbia 
University, New York.

Hoegh-Guldberg, O, Jacob, D, Taylor, M, Bindi, M, 
Brown, S, Camilloni, I, Diedhiou, A, Djalante, R, Ebi, 

https://doi.org/10.1016/j.foodpol.2012.11.003
https://doi.org/10.1016/j.gloenvcha.2015.09.014
https://doi.org/10.1016/j.gloenvcha.2015.09.014
https://doi.org/10.1016/j.gloenvcha.2014.04.014
https://doi.org/10.1088/1748-9326/aaab40
https://doi.org/10.1088/1748-9326/aaab40
https://doi.org/10.1080/14693062.2007.9685637
https://doi.org/10.1080/14693062.2007.9685637
https://doi.org/10.18356/87fe25de-en
https://doi.org/10.1038/s41561-018-0146-0
https://doi.org/10.1038/nclimate2744
https://doi.org/10.1038/nclimate2744
https://doi.org/10.1073/pnas.1614023113
https://doi.org/10.1073/pnas.1614023113
https://doi.org/10.1016/S0140-6736(14)62114-0
https://doi.org/10.1016/S0140-6736(14)62114-0


IIED WORKING PAPER

   www.iied.org     39

K L, Engelbrecht, F, Hijioka, Y, Mehrotra, S, Payne, A, 
Seneviratne, S I, Thomas, A, Warren, R, Zhou, G, Halim, 
S A, Achlatis, M, Allen, R, Berry, P, Boyer, C, Brilli, 
L, Byers, E, Cheung, W, Craig, M, Ellis, N, Evans, J, 
Fischer, H, Fraedrich, K, Fuss, S, Ganase, A, Gattuso, 
J-P, Bolaños, T G, Hanasaki, N, Hayes, K, Hirsch, A, 
Jones, C, Jung, T, Kanninen, M, Krinner, G, Lawrence, 
D, Ley, D, Liverman, D, Mahowald, N, Meissner, K J, 
Millar, R, Mintenbeck, K, Mix, A C, Notz, D, Nurse, 
L, Okem, A, Olsson, L, Oppenheimer, M, Paz, S, 
Petersen, J, Petzold, J, Preuschmann, S, Rahman, M F, 
Scheuffele, H, Schleussner, C-F, Séférian, R, Sillmann, 
J, Singh, C, Slade, R, Stephenson, K, Stephenson, 
T, Tebboth, M, Tschakert, P, Vautard, R, Wehner, M, 
Weyer, N M, Whyte, F, Yohe, G, Zhang, X, Zougmoré, 
RB, Marengo, J A, Pereira, J and Sherstyukov, B (2018) 
Impacts of 1.5°C of Global Warming on Natural and 
Human Systems. In: Global Warming of 1.5°C. World 
Meteorological Organization, Geneva, Switzerland, pp. 
175–311.

Huang, J, Yu, H, Dai, A, Wei, Y and Kang, L (2017) 
Drylands face potential threat under 2 °C global 
warming target. Nature Climate Change 7 417–422. 
https://doi.org/10.1038/nclimate3275

IEA (2018) Renewables 2018: Analysis and Forecasts 
to 2023. Market Report Series. International Energy 
Agency.

Im, E-S, Pal, J S and Eltahir, E A B (2017) Deadly heat 
waves projected in the densely populated agricultural 
regions of South Asia. Science Advances 3 e1603322. 
https://doi.org/10.1126/sciadv.1603322

IPCC (2013a) Summary for Policymakers. In: 
Climate Change 2013: The Physical Science 
Basis. Contribution of Working Group I to the Fifth 
Assessment Report of the Intergovernmental Panel on 
Climate Change [Stocker, T F, Qin, D, Plattner, G-K, 
Tignor, M, Allen, S K, Boschung, J, Nauels, A, Xia, Y, 
Bex, V and Midgley, P M (eds)]. Cambridge University 
Press, Cambridge, UK and New York, NY, USA. 

IPCC (2013b) Annex I: Atlas of Global and Regional 
Climate Projections [van Oldenborgh, G.J., M. Collins, J. 
Arblaster, J.H. Christensen, J. Marotzke, S.B. Power, M. 
Rummukainen and T. Zhou (eds.)].  In: Climate Change 
2013: The Physical Science Basis. Contribution of 
Working Group I to the Fifth Assessment Report of the 
Intergovernmental Panel on Climate Change [Stocker, 
T F, Qin, D, Plattner, G-K, Tignor, M, Allen, S K, 
Boschung, J, Nauels, A, Xia, Y, Bex, V and Midgley, P M 
(eds)]. Cambridge University Press, Cambridge, United 
Kingdom and New York, NY, USA. 

IPCC (2014) Climate Change 2014: Impacts, 
Adaptation, and Vulnerability. Contribution of Working 
Group II to the Fifth Assessment Report of the 
Intergovernmental Panel on Climate Change [Field, C B, 
V R Barros, V R, Dokken, D J, Mach, K J,  Mastrandrea, 

M D, Bilir, T E, Chatterjee, M, Ebi, K L, Estrada, Y 
O, Genova, R C, Girma, B, Kissel, E S, Levy, A N, 
MacCracken, S,  Mastrandrea, P R and White, L L 
(eds)]. Cambridge University Press, Cambridge, United 
Kingdom and New York, NY, USA, pp. 1-32.

IPCC (2018a) Global warming of 1.5°C. World 
Meteorological Organization, Geneva, Switzerland.

IPCC (2018b) SR15_AnnexI_Glossary.pdf. In: Global 
Warming of 1.5°C. An IPCC Special Report on the 
Impacts of Global Warming of 1.5°C above Pre-
Industrial Levels and Related Global Greenhouse Gas 
Emission Pathways, in the Context of Strengthening 
the Global Response to the Threat of Climate Change, 
Sustainable Development, and Efforts to Eradicate 
Poverty [Masson-Delmotte, V, Zhai, P, Pörtner, H-O, 
Roberts, D, Skea, J, Shukla, P R, Pirani, A, Moufouma-
Okia, W, Péan, C, Pidcock, R, Connors, S, Matthews, 
J B R, Chen, Y, Zhou, X, Gomis, M I, Lonnoy, E, 
Maycock, T, Tignor, M and Waterfield, T (Eds)]. Geneva, 
Switzerland, pp. 541–562.

IPCC (2018c) Summary for Policymakers, in: Global 
Warming of 1.5°C. World Meteorological Organization, 
Geneva, Switzerland.

Jury, M R (2002) Economic Impacts of Climate 
Variability in South Africa and Development of 
Resource Prediction Models. Journal of Applied 
Meteorology 41 46–55. https://doi.org/10.1175/1520-
0450(2002)041<0046:EIOCVI>2.0.CO;2

Kates, R W, Travis, W R and Wilbanks, T J (2012) 
Transformational adaptation when incremental 
adaptations to climate change are insufficient. 
Proceedings of the National Academy of Sciences 109 
7156–7161. https://doi.org/10.1073/pnas.1115521109

Kharin, V V, Flato, G M, Zhang, X, Gillett, N P, Zwiers, F 
and Anderson, K J (2018) Risks from Climate Extremes 
Change Differently from 1.5°C to 2.0°C Depending on 
Rarity. Earth’s Future 12.

Klostermann, J, van de Sandt, K, Harley, M, Hildén, M, 
Leiter, T, van Minnen, J, Pieterse, N and van Bree, L 
(2018) Towards a framework to assess, compare and 
develop monitoring and evaluation of climate change 
adaptation in Europe. Mitigation and Adaptation 
Strategies for Global Change 23, 187–209. https://doi.
org/10.1007/s11027-015-9678-4

Kraaijenbrink, P D A, Bierkens, M F P, Lutz, A F and 
Immerzeel, W W (2017) Impact of a global temperature 
rise of 1.5 degrees Celsius on Asia’s glaciers. Nature 
549 257–260. https://doi.org/10.1038/nature23878

Krishna Kumar, K, Rupa Kumar, K, Ashrit, R G, 
Deshpande, N R, and Hansen, J W (2004) Climate 
impacts on Indian agriculture. International Journal of 
Climatology 24 1375–1393. https://doi.org/10.1002/
joc.1081

https://doi.org/10.1038/nclimate3275
https://doi.org/10.1126/sciadv.1603322
https://doi.org/10.1175/1520-0450(2002)041%3c0046:EIOCVI%3e2.0.CO;2
https://doi.org/10.1175/1520-0450(2002)041%3c0046:EIOCVI%3e2.0.CO;2
https://doi.org/10.1073/pnas.1115521109
https://doi.org/10.1007/s11027-015-9678-4
https://doi.org/10.1007/s11027-015-9678-4
https://doi.org/10.1038/nature23878
https://doi.org/10.1002/joc.1081
https://doi.org/10.1002/joc.1081


FRAMING AND TRACKING 21ST CENTURY CLIMATE ADAPTATION

40     www.iied.org

Lamari, M, Poulin-Lariviere, L and Jacob, J L (2018) 
Climate Change Adaptation in Coastal East Arctic 
Ecosystems: Complexity and Challenges of Monitoring 
and Evaluation. In: Leal Filho, W and Nalau, J (eds), 
Limits to Climate Change Adaptation. Springer 
International Publishing, pp. 227–244.

Larkin, A, Kuriakose, J. Sharmina, M, Anderson and 
K (2018) What if negative emission technologies fail 
at scale? Implications of the Paris Agreement for big 
emitting nations. Climate Policy 18 690–714. https://
doi.org/10.1080/14693062.2017.1346498

Le Quéré, C, Andrew, R M, Friedlingstein, P, Sitch, 
S, Hauck, J, Pongratz, J, Pickers, PA, Korsbakken, 
JI, Peters, G P, Canadell, J G, Arneth, A, Arora, V K, 
Barbero, L, Bastos, A, Bopp, L, Chevallier, F, Chini, L 
P, Ciais, P, Doney, S C, Gkritzalis, T, Goll, DS, Harris, I, 
Haverd, V, Hoffman, F M, Hoppema, M, Houghton, R A, 
Hurtt, G, Ilyina, T, Jain, A K, Johannessen, T, Jones, C 
D, Kato, E, Keeling, R F, Goldewijk, KK, Landschützer, 
P, Lefèvre, N, Lienert, S, Liu, Z, Lombardozzi, D, Metzl, 
N, Munro, D R, Nabel, J E M S, Nakaoka, S, Neill, C, 
Olsen, A, Ono, T, Patra, P, Peregon, A, Peters, W, 
Peylin, P, Pfeil, B, Pierrot, D, Poulter, B, Rehder, G, 
Resplandy, L, Robertson, E, Rocher, M, Rödenbeck, 
C, Schuster, U, Schwinger, J, Séférian, R, Skjelvan, I, 
Steinhoff, T, Sutton, A, Tans, P P, Tian, H, Tilbrook, B, 
Tubiello, FN, van der Laan-Luijkx, I T, van der Werf, G R, 
Viovy, N, Walker, A P, Wiltshire, A J, Wright, R, Zaehle, 
S and Zheng, B (2018) Global Carbon Budget 2018. 
Earth System Science Data 10 2141–2194. https://doi.
org/10.5194/essd-10-2141-2018

Leiter, T (2015) Linking Monitoring and Evaluation 
of Adaptation to Climate Change Across Scales: 
Avenues and Practical Approaches: Linking Monitoring 
and Evaluation Across Scales. New Directions for 
Evaluation 2015, 117–127. https://doi.org/10.1002/
ev.20135

Leiter, T, Olhoff, A, A l Azhar, R, Barmby, V, Bours, D, 
Clement, V W C, Dale, TW, Davies, C and Jacobs, H 
(2019) Adaptation Metrics: Current Landscape and 
Evolving Practice. Background paper for the Global 
Commission on Adaptation. UNEP DTU Partnership, 
Rotterdam and Washington, DC.

Liu, L (2017) Impacts of 1.5 and 2 °C global warming 
on water availability and extreme hydrological events in 
Yiluo and Beijiang River catchments in China. Climatic 
Change 14.

Lowe, J A and Bernie, D (2018) The impact of Earth 
system feedbacks on carbon budgets and climate 
response. Philosophical Transactions of the Royal 
Society A 376 20170263. https://doi.org/10.1098/
rsta.2017.0263

Lowe, J A, Huntingford, C, Raper, S C B, Jones, C D, 
Liddicoat, S K, and Gohar, L K (2009) How difficult is 

it to recover from dangerous levels of global warming? 
Environmental Research Letters 4 014012. https://doi.
org/10.1088/1748-9326/4/1/014012

Madakumbura, GD, Kim, H, Utsumi, N, Shiogama, 
H, Fischer, EM, Seland, Ø, Scinocca, JF, Mitchell, 
DM, Hirabayashi, Y and Oki, T (2019) Event-to-event 
intensification of the hydrologic cycle from 1.5 °C to a 
2 °C warmer world. Scientific Reports 9. https://doi.
org/10.1038/s41598-019-39936-2

Makwara, C (2013) Indigenous Knowledge Systems 
and Modern Weather Forecasting: Exploring the 
Linkages. Journal of Agriculture and Sustainability 2 
98–141.

Martin, R V, Washington, R and Downing, T E (2000) 
Seasonal Maize Forecasting for South Africa and 
Zimbabwe Derived from an Agroclimatological Model. 
Journal of Applied Meteorology 39 1473–1479. https://
doi.org/10.1175/1520-0450(2000)039<1473:SMFFSA
>2.0.CO;2

Marx, A, Kumar, R, Thober, S, Rakovec, O, Wanders, N, 
Zink, M, Wood, E F, Pan, M, Sheffield, J and Samaniego, 
L (2018) Climate change alters low flows in Europe 
under global warming of 1.5, 2, and 3°C. Hydrology and 
Earth System Sciences 16.

McMichael, A J, Wilkinson, P, Kovats, R S, Pattenden, 
S, Hajat, S, Armstrong, B, Vajanapoom, N, Niciu, E M, 
Mahomed, H, Kingkeow, C, Kosnik, M, O’Neill, M S, 
Romieu, I, Ramirez-Aguilar, M, Barreto, M L, Gouveia, 
N and Nikiforov, B (2008) International study of 
temperature, heat and urban mortality: the ‘ISOTHURM’ 
project. International Journal of Epidemiology 37 
1121–1131. https://doi.org/10.1093/ije/dyn086

Millar, R J, Fuglestvedt, J S, Friedlingstein, P, Rogelj, 
J, Grubb, MJ, Matthews, H D, Skeie, R B, Forster, P 
M, Frame, D J, Allen, M R, 2017 Emission budgets 
and pathways consistent with limiting warming to 
1.5°C. Nature Geoscience 10 741–747. https://doi.
org/10.1038/ngeo3031

Mora, C, Spirandelli, D, Franklin, E C, Lynham, J, Kantar, 
M B, Miles, W, Smith, CZ, Freel, K, Moy, J, Louis, L V, 
Barba, E W, Bettinger, K, Frazier, A G, Colburn I X, 
J F, Hanasaki, N, Hawkins, E, Hirabayashi, Y, Knorr, 
W, Little, C M, Emanuel, K, Sheffield, J, Patz, J A and 
Hunter, CL (2018) Broad threat to humanity from 
cumulative climate hazards intensified by greenhouse 
gas emissions. Nature Climate Change 8 1062–1071. 
https://doi.org/10.1038/s41558-018-0315-6

Mukherjee, S and Mishra, V (2018) A sixfold rise in 
concurrent day and night-time heatwaves in India 
under 2°C warming. Scientific Reports 8. https://doi.
org/10.1038/s41598-018-35348-w

Nakashima, D J (2012) Weathering uncertainty: 
traditional knowledge for climate change assessment 

https://doi.org/10.1080/14693062.2017.1346498
https://doi.org/10.1080/14693062.2017.1346498
https://doi.org/10.5194/essd-10-2141-2018
https://doi.org/10.5194/essd-10-2141-2018
https://doi.org/10.1002/ev.20135
https://doi.org/10.1002/ev.20135
https://doi.org/10.1098/rsta.2017.0263
https://doi.org/10.1098/rsta.2017.0263
https://doi.org/10.1088/1748-9326/4/1/014012
https://doi.org/10.1088/1748-9326/4/1/014012
https://doi.org/10.1038/s41598-019-39936-2
https://doi.org/10.1038/s41598-019-39936-2
https://doi.org/10.1175/1520-0450(2000)039%3c1473:SMFFSA%3e2.0.CO;2
https://doi.org/10.1175/1520-0450(2000)039%3c1473:SMFFSA%3e2.0.CO;2
https://doi.org/10.1175/1520-0450(2000)039%3c1473:SMFFSA%3e2.0.CO;2
https://doi.org/10.1093/ije/dyn086
https://doi.org/10.1038/ngeo3031
https://doi.org/10.1038/ngeo3031
https://doi.org/10.1038/s41558-018-0315-6
https://doi.org/10.1038/s41598-018-35348-w
https://doi.org/10.1038/s41598-018-35348-w


IIED WORKING PAPER

   www.iied.org     41

and adaptation. United Nations University and 
UNESCO, Paris.

Nangombe, S, Zhou, T, Zhang, W, Wu, B, Hu, S, Zou, 
L and Li, D (2018) Record-breaking climate extremes in 
Africa under stabilized 1.5 °C and 2 °C global warming 
scenarios. Nature Climate Change 8 375–380. https://
doi.org/10.1038/s41558-018-0145-6

O’Neill, B C, Tebaldi, C, van Vuuren, D P, Eyring, 
V, Friedlingstein, P, Hurtt, G, Knutti, R, Kriegler, E, 
Lamarque, J-F, Lowe, J, Meehl, G A, Moss, R, Riahi, 
K and Sanderson, B M (2016) The Scenario Model 
Intercomparison Project (ScenarioMIP) for CMIP6. 
Geoscientific Model Development 9 3461–3482. 
https://doi.org/10.5194/gmd-9-3461-2016

O’Neill, B C, Kriegler, E, Ebi, K L, Kemp-Benedict, E, 
Riahi, K, Rothman, D S, van Ruijven, B J, van Vuuren, 
DP, Birkmann, J, Kok, K, Levy, M and Solecki, W (2017) 
The roads ahead: Narratives for shared socioeconomic 
pathways describing world futures in the 21st century. 
Global Environmental Change 42 169–180. https://doi.
org/10.1016/j.gloenvcha.2015.01.004

Overseas Development Institute (2017) Global Evidence 
Policy Units – Colombia: SINERGIA – Sistema 
Nacional De Evaluación De Gestión Y Resultados. 
https://www.ksi-indonesia.org/file_upload/Evidence-
Policy-Unit-in-Colombia-SINERGIA-15Jun2017125540.
pdf 

Pal, J S and Eltahir, E A B (2016) Future temperature 
in southwest Asia projected to exceed a threshold for 
human adaptability. Nature Climate Change 6 197–200. 
https://doi.org/10.1038/nclimate2833

Pandya, P A, Mashru, H H, Patel, R J and Ranbk, 
H D (2019) Rainfall variations and its correlation 
with groundnut productivity. International Journal of 
Multidisciplinary Research and Development 6 87–90.

Pattyn, F (2018) The Greenland and Antarctic ice 
sheets under 1.5 °C global warming. Nature Climate 
Change 8 9.

Perkins-Kirkpatrick, S E and Gibson, P B (2017) 
Changes in regional heatwave characteristics as a 
function of increasing global temperature. Scientific 
Reports 7. https://doi.org/10.1038/s41598-017-
12520-2

Philippine Daily Inquirer (2017) PH development plan 
to complement SDGs. 18 April 2017. https://business.
inquirer.net/227895/ph-development-plan-complement-
sdgs

Pietrapertosa, F, Khokhlov, V, Salvia, M and Cosmi, C 
(2018) Climate change adaptation policies and plans: A 
survey in 11 South East European countries. Renewable 
and Sustainable Energy Reviews 81 3041–3050. 
https://doi.org/10.1016/j.rser.2017.06.116

Randers, J, Rockström, J, Stoknes, P E, Goluke, U, 
Collste, D and Cornell, S (2018) Achieving the 17 
sustainable development goals within 9 planetary 
boundaries. EarthArXiv. https://doi.org/10.31223/osf.io/
xwevb

Rippke, U, Ramirez-Villegas, J, Jarvis, A, Vermeulen, 
S J, Parker, L, Mer, F, Diekkrüger, B, Challinor, A J and 
Howden, M (2016) Timescales of transformational 
climate change adaptation in sub-Saharan African 
agriculture. Nature Climate Change 6 605–609. https://
doi.org/10.1038/nclimate2947

Risiro, J, Mashoko, D, Tshuma, T and Rurinda, E (2012) 
Weather Forecasting and Indigenous Knowledge 
Systems in Chimanimani District of Manicaland, 
Zimbabwe. Journal of Emerging Trends in Educational 
Research and Policy Studies 3(4) 561–566.

Ritchie, J and Dowlatabadi, H (2017a) The 1000 GtC 
coal question: Are cases of vastly expanded future coal 
combustion still plausible? Energy Economics 16.

Ritchie, J and Dowlatabadi, H (2017b) Why do climate 
change scenarios return to coal? Energy 140 1276–
1291. https://doi.org/10.1016/j.energy.2017.08.083

Rogelj, J, Shindell, D, Jiang, K, Fifita, S, Forster, P, 
Ginzburg, V, Handa, C, Kobayashi, S, Kriegler, E, 
Mundaca, L, Séférian, R, Vilariño, M V, Calvin, K, 
Emmerling, J, Fuss, S, Gillett, N, He, C, Hertwich, 
E, Höglund-Isaksson, L, Huppmann, D, Luderer, G, 
McCollum, D L, Meinshausen, M, Millar, R, Popp, A, 
Purohit, P, Riahi, K, Ribes, A, Saunders, H, Schädel, 
C, Smith, P, Trutnevyte, E, Xiu, Y, Zhou, W, Zickfeld, 
K, Flato, G, Fuglestvedt, J, Mrabet, R and Schaeffer, 
R (2018) Mitigation Pathways Compatible with 1.5°C 
in the Context of Sustainable Development. In: Global 
Warming of 1.5°C. World Meteorological Organization, 
Geneva, Switzerland, pp. 93–174.

Romero-Ruiz, M, Hernandez, N, Ocampo, O, 
Pacheco-Riaño, L Camila, Pulido, A, Sarmiento, 
A, Pajarito, X, Vargas, M, Florián, M, Rodríguez, C, 
Bouroncle, C, Medellín, C and Pablo, I (2016) Sistema 
Nacional de Indicadores de Adaptación al Cambio 
Climático (SIACC): propuesta de protocolos de 
indicadoresincluidos en el sistema. https://www.ctc-n.
org/sites/www.ctc-n.org/files/resources/sistema_
nacional_de_indicadores_de_adaptacion_colombia.pdf

Russo, S, Sillmann, J, Sippel, S, Barcikowska, M J, 
Ghisetti, C, Smid, M and O’Neill, B (2019) Half a degree 
and rapid socioeconomic development matter for 
heatwave risk. Nature Communications 10. https://doi.
org/10.1038/s41467-018-08070-4

Sanderson, M G, Hemming, D L and Betts, R A (2011) 
Regional temperature and precipitation changes 
under high-end (≥4 ° C) global warming.Philosophical 
Transactions of the Royal Society A: Mathematical, 

https://doi.org/10.1038/s41558-018-0145-6
https://doi.org/10.1038/s41558-018-0145-6
https://doi.org/10.5194/gmd-9-3461-2016
https://doi.org/10.1016/j.gloenvcha.2015.01.004
https://doi.org/10.1016/j.gloenvcha.2015.01.004
https://doi.org/10.1038/nclimate2833
https://doi.org/10.1038/s41598-017-12520-2
https://doi.org/10.1038/s41598-017-12520-2
https://doi.org/10.1016/j.rser.2017.06.116
https://doi.org/10.31223/osf.io/xwevb
https://doi.org/10.31223/osf.io/xwevb
https://doi.org/10.1038/nclimate2947
https://doi.org/10.1038/nclimate2947
https://doi.org/10.1016/j.energy.2017.08.083
https://doi.org/10.1038/s41467-018-08070-4
https://doi.org/10.1038/s41467-018-08070-4


FRAMING AND TRACKING 21ST CENTURY CLIMATE ADAPTATION

42     www.iied.org

Physical and Engineering Sciences 369(1934) 85–98. 
https://doi.org/10.1098/rsta.2010.0283

Schellnhuber, H J, Rahmstorf, S and Winkelmann, 
R (2016) Why the right climate target was agreed in 
Paris. Nature Climate Change 6 649–653. https://doi.
org/10.1038/nclimate3013

South African Presidency (2014) South Africa’s National 
Evaluation System. Presentation to Uganda Evaluation 
Week, 19–23 May 2014. Department of Performance 
Monitoring and Evaluation. https://www.dpme.gov.za/
keyfocusareas/evaluationsSite/Evaluations/S%20Africa-
Presentation%20to%20Uganda%20Evaluation%20
Week.pdf

Spearman, M and McGray, H (2011) Making Adaptation 
Count Concepts and Options for Monitoring and 
Evaluation of Climate Change Adaptation.

Spratt, D and Dunlop, I (2019) Existential climate-related 
security risk: A scenario approach. BT Policy Paper. 
Breakthrough - National Centre for Climate Restoration, 
Melbourne, Australia.

Thober, S, Kumar, R, Wanders, N, Marx, A, Pan, M, 
Rakovec, O, Samaniego, L, Sheffield, J, Wood, E F 
and Zink, M (2018) Multi-model ensemble projections 
of European river floods and high flows at 1.5, 2, and 
3 degrees global warming. Environmental Research 
Letters 12.

Tobin, I, Greuell, W, Jerez, S, Ludwig, F, Vautard, R, van 
Vilet, M T H amd Breon, F-M (2018) Vulnerabilities and 
resilience of European power generation to 1.5°C, 2°C 
and 3°C warming. Environmental Research Letters 13 
044024.

Tokarska, K.B., Gillett, N.P., 2018. Cumulative carbon 
emissions budgets consistent with 1.5 °C global 
warming. Nature Climate Change 8, 296–299. https://
doi.org/10.1038/s41558-018-0118-9

Tompkins, E.L., Vincent, K., Nicholls, R.J., Suckall, 
N., 2018. Documenting the state of adaptation for 
the global stocktake of the Paris Agreement. WIREs 
Climate Change 9, e545. https://doi.org/10.1002/
wcc.545

Tong, D., Zhang, Q., Zheng, Y., Caldeira, K., Shearer, 
C., Hong, C., Qin, Y., Davis, S.J., 2019. Committed 
emissions from existing energy infrastructure jeopardize 
1.5 °C climate target. Nature 572, 373–377. https://doi.
org/10.1038/s41586-019-1364-3

UNDP, 2007. Fighting climate change: human solidarity 
in a divided world, Human development report. Palgrave 
Macmillan, Houndmills.

United Nations (2015) Paris Agreement.

UN Women/EvalPartners/IOCE (2015) National 
evaluation policies for sustainable and equitable 
development: How to integrate gender equality and 
social equity in national evaluation policies and systems. 
https://evalpartners.org/sites/default/files/documents/
evalgender/NationalEvaluationPolicies_web-single-
color%281%29.pdf

UN Environment (2018) Emissions Gap Report 2018. 
Nairobi, Kenya.

Vallejo, L (2017) Insights from national adaptation 
monitoring and evaluation systems. OECD/IEA Climate 
Change Expert Group Papers No. 2017/03. https://doi.
org/10.1787/da48ce17-en

Wang, Z, Lin, L, Zhang, X, Zhang, H, Liu, L, and Xu, 
Y (2017) Scenario dependence of future changes in 
climate extremes under 1.5°C and 2°C global warming. 
Scientific Reports 7. https://doi.org/10.1038/srep46432

Weber, T, Haensler, A, Rechid, D, Pfeifer, S, Eggert, 
B and Jacob, D (2018) Analyzing Regional Climate 
Change in Africa in a 1.5, 2, and 3°C Global Warming 
World. Earth’s Future 6 643–655. https://doi.
org/10.1002/2017EF000714

Wise, R M, Fazey, I, Stafford Smith, M, Park, S E, Eakin, 
H C, Archer Van Garderen, E R M and Campbell, B 
(2014) Reconceptualising adaptation to climate change 
as part of pathways of change and response. Global 
Environmental Change 28 325–336. https://doi.
org/10.1016/j.gloenvcha.2013.12.002

WMO (2019) The Global Climate in 2015–2019. World 
Meteorological Organisation, Geneva, Switzerland.

World Bank (2010) Economic of Adaptation to Climate 
Change: Ethiopia. World Bank Group.

Xu, Y, Ramanathan, V and Victor, D G (2018) Global 
warming will happen faster than we think. Nature 564 
30–32. https://doi.org/10.1038/d41586-018-07586-5

Yumashev, D (2019) Climate policy implications of 
nonlinear decline of Arctic land permafrost and other 
cryosphere elements. Nature Communications 10. 

Zhang, W, Zhou, T, Zou, L, Zhang, L and Chen, X (2018) 
Reduced exposure to extreme precipitation from 0.5 °C 
less warming in global land monsoon regions. Nature 
Communications 9. https://doi.org/10.1038/s41467-
018-05633-3 

https://doi.org/10.1098/rsta.2010.0283
https://doi.org/10.1038/nclimate3013
https://doi.org/10.1038/nclimate3013
https://doi.org/10.1038/s41558-018-0118-9
https://doi.org/10.1038/s41558-018-0118-9
https://doi.org/10.1002/wcc.545
https://doi.org/10.1002/wcc.545
https://doi.org/10.1038/s41586-019-1364-3
https://doi.org/10.1038/s41586-019-1364-3
87/da48ce17-en
87/da48ce17-en
https://doi.org/10.1038/srep46432
https://doi.org/10.1002/2017EF000714
https://doi.org/10.1002/2017EF000714
https://doi.org/10.1016/j.gloenvcha.2013.12.002
https://doi.org/10.1016/j.gloenvcha.2013.12.002
https://doi.org/10.1038/d41586-018-07586-5
https://doi.org/10.1038/s41467-018-05633-3
https://doi.org/10.1038/s41467-018-05633-3


IIED WORKING PAPER

   www.iied.org     43

Annex 1. Methodology for 
estimating date ranges 
within which warming 
thresholds are likely to be 
breached

1 Equilibrium climate sensitivity, ocean diffusivity and carbon-cycle feedback strength.

The temperature projections used to identify the date 
ranges over which the 1.5°C, 2°C, 3°C and 4°C 
warming thresholds are ‘likely’ (66% probability) to be 
breached (Box 1, main text) are those of Arnell et al. 
(2019). These projections have been generated using 
five different SSPs and seven RCPs. 

The five SSPs represent different plausible ‘storylines’ 
or narratives of future social and economic conditions 
and governance with no climate policy, based on 
assumptions about population, economic growth, 
urbanisation, education, resources, technology, political 
trends and consumption (O’Neill et al., 2017; Arnell et 
al., 2019). 

The seven RCPs include revisions of RCP 2.6, RCP 
4.5, RCP 6.0 and RCP 8.5 (with the number indicating 
the radiative forcing of the additional greenhouse 
gases in 2100, in watts per square metre, or Wm-2) and 
three new pathways with a radiative forcing in 2100 
of 1.9, 3.4 and 7.0 Wm-2 (O’Neill et al., 2016; Arnell et 
al., 2019). RCP 8.5 represents a ‘high-end’ or worst-
case scenario. Emissions scenarios with no specific 
assumptions about mitigation produce radiative forcings 
between those of RCP 6.0 and RCP 8.5 (Clarke et al., 
2015; Arnell et al., 2019). 

An individual SSP is combined with a compatible RCP 
in an integrated assessment model (IAM) to translate the 
socioeconomic conditions represented by the SSP into 
a pathway of energy use and emissions characteristics 
that delivers the radiative forcing specified by the 
RCP by the end of the 21st century. The result is an 

SSP-RCP scenario that describes future energy use 
compatible with a given climate forcing in 2100, for a 
world described by a particular SSP. Six IAMs have 
been used for this purpose.

Here, we use nine SSP-RCP scenarios based on 
seven SSP-RCP combinations and two variants 
used to examine (i) lower near-term climate forcing 
from aerosols, ozone precursors and methane for a 
high forcing in 2100 of 7.0 Wm-2 and (ii) aggressive 
mitigation from around 2040 for an emissions pathway 
that follows the high-end RCP 8.5 until that date. These 
nine scenarios have been chosen as they will be used 
as the ‘marker scenarios’ for the climate modelling that 
is being undertaken for the forthcoming IPCC Sixth 
Assessment Report. 

The projections of global warming (the increase in 
global mean surface temperature) used here were 
generated using a probabilistic implementation of 
version 4.2 of the MAGICC simple climate/energy 
balance model (Lowe et al., 2009; Lowe and Bernie, 
2018) by Arnell et al. (2019). This generates 1,863 
temperature projections based on different but plausible 
values of key parameters,1 each of which is associated 
with a relative probability (Arnell et al., 2019). The likely 
date range for crossing a given warming threshold 
is then defined by the years in which that warming is 
reached at the 17% and 83% probability levels. 

The SSP-RCP scenarios used here and the IAMs used 
to generate them are summarised in Table A1.
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Annex 2. Review of national 
M&E systems against Article 
7 criteria
Paragraph 4 of Article 7 of the Paris Agreement 
provides us with a normative statement on the desirable 
attributions of adaptation. This has been used to derive 
the six Article 7 principles of adaptation, described 
in Chapter 3 of the main text. Here, we present the 
results of a desk review of five national adaptation 
M&E systems against these six principles, based on 
readily available documentation. The countries reviewed 
are ones that demonstrate an interesting trajectory in 
sub-national, national, global or SDG-level M&E and 
which are addressing specific methodological and 
operational challenges in the design of their national 
systems. The review is not intended to be exhaustive or 
to provide an ‘assessment’ of countries’ adaptation M&E 
systems, but to illustrate how the Article 7 principles 
are or are not reflected in current national adaptation 
M&E systems. We refer here to M&E rather than MEL or 
CAMELS, as this is how the systems are described in 
the corresponding documentation. 

The M&E systems reviewed are:

•	 Colombia’s National Results-based Management 
and Evaluation System — Sistema Nacional de 
Evaluación de Resultados de la Gestión Pública 
(SINERGIA) is a government-wide M&E system with 
two distinct components: (i) a system of performance 
indicators (around 500) that track progress against 
the President’s goals, and (ii) an agenda of impact 
evaluations of government programmes and 
interventions.

•	 South Africa’s National Monitoring & Evaluation 
of Climate Change and Development is closely 
associated with the planning process in government 
and the climate change M&E system that comprises 
two complementary systems: (i) a climate-change 

response M&E system that covers climate-change 
risks, impacts and vulnerability, as well as the M&E of 
adaptation, mitigation and tracking of climate finance, 
and (ii) a greenhouse gas inventory report.

•	 Morocco’s sub-national M&E system was designed 
for three pilot regions, so that adaptation within key 
sectors could be effectively tracked and evaluated. 
The M&E system was integrated with the existing 
Regional Information System on Environment and 
Sustainable Development (SIREDD). Key selected 
indicators focus on the implementation of adaptation 
measures and the impacts of these measures by 
observing and documenting changes in vulnerability.

•	 The Philippines’ National M&E Systems Integration 
of Climate and SDG Indicators are primarily geared 
towards measuring adaptation and focuses on 
evaluating the outcomes of the country’s adaptation 
plans through its Results-Based Monitoring and 
Evaluation System (RBMES), which comprises 
102 indicators on activities and outputs set against 
immediate, intermediate and ultimate outcomes in 
seven priority areas. The RBMES distinguishes 
between three types of indicator: (i) output (critical), 
(ii) immediate outcome, and (iii) intermediate (key).

•	 Uganda’s National Monitoring and Evaluation of 
Climate Change and Development recently adopted 
the integrated M&E strategy for the second National 
Development Plan (NDPII), as well as the uptake of 
the Tracking Adaptation and Measuring Development 
(TAMD) methodology.

Below, we provide a high-level summary of the 
findings of the review across the various countries, 
with tables summarising the situation for each 
principle in each country. 
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Principle 1: Country-driven
In the absence of detailed information on the processes by which national adaptation M&E systems are designed, 
it is useful to examine how they are aligned with national development priorities and plans and wider development 
M&E. Colombia’s SINERGIA addresses adaptation M&E within the context of evaluating progress on the SDGs. 
In the Philippines, the body responsible for adaptation M&E works closely with the National Economic and 
Development Authority. South Africa’s wider climate-change M&E system, which includes adaptation, is linked 
with SDG targets and indicators and has been designed to report against a variety of frameworks. In Morocco, 
adaptation M&E includes indicators derived from national sustainable development initiatives and the SDGs.

COUNTRY RESULTS REVIEW — COUNTRY-DRIVEN
Colombia SINERGIA is one of the earliest established development M&E systems and heralded as 

one of the most sophisticated in Latin America. It is not a CAMEL and is exclusively focused 
on development. However, SINERGIA has made strides towards embedding the SDGs in 
the Colombian National Development Plan, undertaking evaluations related to 13 SDGs, 
including SDG 13, to date. Further efforts to incorporate the SDGs into the domestic agenda 
include the establishment of a national taskforce to help create the policy framework and 
mechanisms for implementing, monitoring and assessing the SDGs (Dag Hammarskjöld 
Foundation, 2018).

South Africa There are linkages between the national climate-change M&E system currently being 
developed, the South African NDC goals and the SDG climate-action targets and indicators. 
These also link to reporting against the United Nations Convention to Combat Desertification 
(UNCCD) strategic objectives, expected impacts and indicators. These elements have all 
been expressly incorporated into the design of the system and the information collected 
allows for multi-reporting through the different frameworks while remaining closely aligned to 
national priorities. 

Morocco A sub-national M&E system is currently used in three regions: Souss-Massa, Marrakech Safi 
and Beni Mellal Khénifra. This monitors and evaluates vulnerability in key sectors, including 
water, biodiversity and forests, agriculture and tourism. The system supports the monitoring 
of adaptation actions and helps to recalibrate actions where necessary. The M&E system was 
integrated with the existing Regional Information System on Environment and Sustainable 
Development (SIREDD) and indicator lists were developed to take into account climate-
change indicators from the National Strategy on Sustainable Development and the SDGs. 
(GIZ, 2017a). The sub-national M&E links to the NAP process, as regional climate-change 
plans have been developed in two of the three regions covered by the adaptation M&E 
systems as part of the NAP process.

Philippines In the Philippines, there are close times between development reporting and climate change 
and integration for reporting against the SDGs. The national M&E system is primarily geared 
towards measuring adaptation and focuses on evaluating the outcomes of adaptation plans 
through its RBMES, which comprises 102 indicators on activities and outputs set against 
immediate, intermediate and ultimate outcomes in seven priority areas. The Climate Change 
Commission, responsible for developing and implementing the RBMES, works with the 
National Economic and Development Authority (NEDA), which oversees performance 
and results monitoring for the Philippine Development Plan (PDP) (GIZ, 2014), as well 
as reporting against the SDGs. The PDP Chapter on Monitoring stipulates close inter-
agency collaboration for reporting and the NEDA Secretariat coordinates with the relevant 
government institutions. Under the RBMES, the immediate outcome indicators — mirroring 
the immediate outcome areas for each National Climate Change Action Plan (NCCAP) 
priority theme — are to be re-evaluated against the SDG indicators to ensure alignment of 
reporting requirements (GIZ, 2017b).
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COUNTRY RESULTS REVIEW — COUNTRY-DRIVEN
Uganda Uganda’s climate adaptation M&E framework is still under development. However, the 

government has put in place a number of provisions, including a policy and institutional 
framework to foster monitoring, reporting and evaluation for both development and climate 
change. The policy foundation for development M&E ties into the Uganda Vision 2040 and 
elaborated upon in the National Policy on Public Sector Monitoring and Evaluation (2011) and 
NDPII 2015/16–2019/20. These provide for mainstreaming climate change in national, sector 
and local development plans and budgets and for the establishment of systems for monitoring 
and reporting on the implementation of climate-change interventions. Climate-change actions 
and M&E are provided for in Uganda’s National Climate Change Policy (NCCP) 2015 and its 
NDC.
However, there is no mention in the NCCP of the SDGs, so adaptation actions are not 
explicitly linked. There is no planning of adaptation actions to correlate to specific timescales 
in any of the policy documents. The NDPII states that the SDGs are to be localised, but this 
has not been reflected in the formulation of the indicators. Standard National Climate Change 
Indicators and Reference Sheets have been developed in a participatory manner and were 
launched in 2018 to operationalise climate-change monitoring and reporting by sectors and 
local governments. The indicators — outputs and outcomes levels — were built around the 
indicators developed as part of the TAMD pilot project conducted by the International Institute 
for Environment and Development (IIED) and the Africa Climate Change Resilience Alliance 
(ACCRA), in addition to the performance measurement framework (PMF) developed by the 
Climate Change Department, with support from the French Development Agency (AFD). 
However, these standard indicators have yet to be integrated into the existing M&E tools and 
instruments used by sectors for monitoring and reporting.

Principle 2: Gender-responsive
Gender is addressed to varying extents by all of the MEL systems examined. Colombia requires gender-
disaggregated M&E indicators in certain categories of project, while South Africa and Morocco have signalled an 
intention to develop gender-sensitive indicators. The Philippines recognises that vulnerability is differentiated by 
gender and has proposed gendered vulnerability and risk assessments and discussed equity and differentiated 
responsibilities. The Philippines is seeking to incorporate the voices of women and men in adaptation design, while 
in Uganda, local participation in indicator development has been based on the use of gendered focus groups.

COUNTRY RESULTS REVIEW — GENDER RESPONSIVENES
Colombia Certain categories of ‘gender’ or ‘women’s equality’ projects are required to include sex-

disaggregated M&E indicators (UN Women/EvalPartners/IOCE, 2015).

South Africa Under the National Climate Change Response Monitoring and Evaluation System Framework, 
there is no mention of gender equality. In 2018, the Department of Planning, Monitoring and 
Evaluation (DPME) developed a draft framework setting out an approach to the development 
of a proposed gender-responsive planning, monitoring and evaluation framework. This 
included measures aimed at mainstreaming gender equality within existing national systems, 
including budgeting systems, procedures and performance-based budgeting initiatives and 
the development of a country gender indicator framework linked to normative frameworks, 
including the SDGs (Department of Women, Republic of South Africa, 2018). 

Morocco Indicators were developed for each of the sectors covered by the pilot, premised on theories 
of change (causal chains) to help identify contribution / attribution. Gender aspects were
considered when developing the chain to ensure gender-sensitive indicators were included 
(GIZ, 2017a).
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COUNTRY RESULTS REVIEW — GENDER RESPONSIVENES
Philippines The NCCAP 2011–28 recognises gender equality as an issue that cuts across sectors and 

levels of implementation and this is acknowledged throughout the plan. Indeed, one of the 
guiding principles of the NCCAP is that adaptation measures should be based on equity and 
in accordance with differentiated responsibility. It accords special attention to the protection 
of the poor, women, children and other vulnerable groups. The voices of women and men are 
an integral dimension of the design, implementation, monitoring and evaluation of policies 
and programmes. Specifically, the NCCAP envisages gendered vulnerability and adaptation 
assessments that integrate gender analyses to identify the specific vulnerabilities of men and 
women (CCC, 2011). The RBMES states that gendered vulnerability and risk assessments 
are to be conducted.

Uganda While one of the NCCP’s stated policy priorities is to mainstream gender considerations into 
adaptation actions, recognising that gender-sensitive indicators need to be developed, there 
is little evidence this has taken place as yet. In the bottom-up development of the indicators 
using the TAMD framework, groups at the community level divided local participants into 
gender groups to ensure theories of change were devised that considered the adaptation 
needs of women and men and increased women’s participation in the process. As noted, the 
TAMD indicators have not yet been integrated into the broader framework.

Principle 3: Participatory and transparent
The extent to which adaptation and adaptation M&E are participatory and transparent varies from country to 
country. In South Africa, the definition and measurement of vulnerability is described as being stakeholder-
driven and evaluation reports are made public and subject to QA. In Morocco, adaptation indicators are 
based on participatory consultation and stakeholder workshops are held to develop adaptation visions and 
impact-vulnerability chains. In Uganda, the development of national climate-change indicators has been highly 
participatory, involving a variety of stakeholders. Colombia has enacted measures to make evaluations transparent, 
but the centralised approach and use of external consultants may mitigate against participation.

COUNTRY RESULTS REVIEW — PARTICIPATION AND TRANSPARENCY
Colombia There is limited evidence of evaluations being participatory. To safeguard impartiality and 

maintain neutrality within the government, external consultants are contracted to conduct 
evaluations, with the National Department of Planning (DNP) taking more of a management 
and oversight role. SINERGIA carries out a number of evaluations per year. The cycle 
of evaluations starts with setting the annual evaluation agenda. Each sector in national 
government is asked which policies and programmes should be subject to an evaluation and, 
to help with transparency, the agenda is made public (Overseas Development Institute, 2017).

South Africa As a principle underpinning vulnerability assessments, the definition and measurement of 
vulnerability is to be the result of a consultative, stakeholder-driven process, rather than the 
result of technical analysis. However, there is little substantive detail on how this is to take 
place under the National Climate Change Response Monitoring and Evaluation System 
Framework. To ensure transparency under the national evaluation system, all evaluation 
reports go to the cabinet and are then made public (unless there are specific concerns 
around security). This may include media briefings and publication via the DPME website and 
via parliament. Evaluations also undergo quality assessments and are stored in an evaluation 
repository (South African Presidency, 2014). 
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COUNTRY RESULTS REVIEW — PARTICIPATION AND TRANSPARENCY
Morocco The approach is an indicator-based system, created through a participatory consultation 

process to select indicators and create ownership among system users. Workshops were 
convened at which key stakeholders agreed a common vision for adaptation for each of the 
regions and developed climate-change impact and vulnerability chains for key sectors (water, 
biodiversity and forests, agriculture and tourism). Based on this vision, indicators were then 
selected through multi-stakeholder dialogue, including indicators to monitor changes in 
vulnerability, the implementation of the adaptation measures and their impacts across the pilot 
regions.

Philippines The review produced limited evidence of how participatory the M&E system is, or the 
transparency measures in place.

Uganda In 2015, the Ministry of Water and Environment/Climate Change Department (MWE/CCD) 
started to develop the Standard National Climate Change Indicators (SNCCI), which were 
completed and launched in 2018. The process benefited from a lot of work done by the IIED 
pilot project on TAMD and the indicators were developed by MWE/CCD to facilitate the 
mainstreaming of climate change across sectors. The process of developing the SNCCI was 
highly participatory, involving M&E actors at the national and sub-national (district) levels, as 
well as NGOs, development partners, academia and researchers. In particular, the adaptation 
indicators were generated at community level and validated at sub-national and national levels 
with support from partners including, but not limited, to ACCRA, IIED and the United States 
Agency for International Development’s (USAID) Feed the Future Enabling Environment for 
Agriculture initiative.

Principle 4: Addressing vulnerabilities
South Africa plans to identify, assess and track vulnerability using context-specific indicators, while Morocco 
has already classified vulnerability indicators and undertaken such assessments with significant stakeholder 
involvement. The Philippines has identified vulnerability indicators and set out a strategy for vulnerability 
assessment. Uganda has signalled its intention to address climate vulnerabilities. It is unclear whether specific 
climate-change vulnerabilities are addressed in Colombia’s SINERGIA system.

COUNTRY RESULTS REVIEW — ADDRESING VULNERABILITIES
Colombia It is unclear from the desk review how this principle is being operationalised in Colombia 

through SINERGIA.

South Africa A specified strategic objective of the National Climate Adaptation Strategy (2017) is to 
develop a national M&E system to track vulnerability. Chapter 5 sets out the National 
Vulnerability Assessment Framework (NVAF), offering substantive guidance on sectoral 
vulnerability and adaptation options. Site- and location-specific information on M&E is 
to be generated from this. The overall aim is to develop a good understanding of the key 
vulnerabilities of different sectors and to identify appropriate adaptation options. The NVAF 
includes a model and instructive guidance for undertaking the assessment.

Morocco While the institutions for monitoring vulnerability and adaptation remained the same (as 
they were integrated into existing environmental monitoring systems), regional studies 
were conducted as part of the pilot for including adaptation M&E with a view to better 
understanding vulnerability. The indicators that were devised were based on climate-change 
impact and vulnerability chains developed for each of the chosen sectors. The indicators that 
were selected were chosen through a multi-stakeholder consultation with system users. The 
indicators are now being used to monitor changes in vulnerability in the pilot regions (GIZ, 
2017a).
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COUNTRY RESULTS REVIEW — ADDRESING VULNERABILITIES
Philippines It is acknowledged in the RBMES that effective M&E will partly depend on establishing 

baselines and counterfactuals based on vulnerability assessments. As part of developing 
the RBMES, key indicators were identified for elements of risk, vulnerability, exposure and 
hazard for each of the thematic priorities identified under the NCCAP. The RBMES states 
that vulnerability or risk assessments are to be undertaken for each intervention. At the 
implementation stage, the goals and objectives of that intervention are considered in terms 
of the impact on vulnerable groups that need to be protected or assisted. The spatial or 
geographic distribution of these groups is then identified along with the causes and degree of 
vulnerability.

Uganda To facilitate climate-change M&E, the government engages in climate-change budget tagging 
to identify government spending that produces climate-change benefits and co-benefits 
for climate change. Climate relevance is established for adaptation projects if the project 
objective includes a clear reference to climate-change risks or vulnerabilities. However, 
it is not clear from the evidence reviewed how vulnerabilities are assessed. The NCCP 
expressly earmarks the most vulnerable sectors as priorities for adaptation actions and seeks 
to mainstream adaptation into the sectoral policy frameworks through a number of specific 
sectoral strategies. It further states the need for the CCD and other ministries and agencies 
to develop PMFs with clear indicators and targets for assessing the performance of NCCP 
implementation, but there is no reporting of actions to develop these indicators.

Principle 5: Guided by best science and knowledge
From our limited desk review of adaptation M&E systems, Morocco arguably appears to be the most advanced 
in the use of information/data relating to climate hazards and extreme events. South Africa’s National Adaptation 
Strategy, which frames adaptation M&E, includes information on climate projections. The Philippines has signalled 
its intention to build capacity in the area of climate science and has specific provision for integrating new 
information and indigenous knowledge. Colombia exhibits a high level of technical capacity around indicators and 
M&E in general, but it is not clear how this relates to adaptation. There appear to be significant capacity constraints 
in Uganda. None of the countries reviewed appears to be framing adaptation in terms of escalating needs related 
to different levels of warming over specific timescales.

COUNTRY RESULTS REVIEW — GUIDED BY BEST SCIENCE AND 
KNOWLEDGE

Colombia The recently published national system of adaptation indicators shows the use of science in 
indicator development (Romero-Ruiz, 2016).

South Africa In the National Climate Change Adaptation Strategy (2017), there is a short subsection in 
‘Annex 1: Evidence and Impacts of Climate Change in South Africa’, entitled ‘Projections 
of Future Climate in South Africa’, but there is little to suggest that adaptation ambitions 
have been considered relative to different timescales or against different temperature-rise 
scenarios. This finding is echoed in our review of the National Climate Change Response 
Monitoring and Evaluation Framework. Furthermore, there is little in the reviewed documents 
to suggest that indigenous and local knowledge will be integrated.

Morocco The adaptation indicators have been incorporated as a specific component into the 
SIREDDS, which also includes climate-change mitigation, extreme events and damage and 
loss indicators. SIREDDS also contains a database that captures a mix of standard indicators 
that will be aggregated at the national level and region-specific indicators that are tailored 
to the context of the particular region. It also includes a decision dashboard and spatial-
temporal monitoring of key climate indicators.
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COUNTRY RESULTS REVIEW — GUIDED BY BEST SCIENCE AND 
KNOWLEDGE

Philippines The RBMES states that annual monitoring information is to be used to set priorities and 
that new information and knowledge should be integrated as new evidence emerges. 
There is also specific scope for the inclusion of indigenous knowledge and the continued 
updating of scientific information over the proposed lifespan of the system. A number of the 
monitoring activities envisioned for each sector state that science-informed options are to 
be implemented. There is also a priority area within the RBMES for ‘knowledge and capacity 
development’. Here, there is to be (formal and informal) capacity building around outputs on 
climate-change science, with a view to achieving enhanced knowledge on climate science 
among woman and men to address climate change.

Uganda Capacity issues are apparent at the sub-national level, with capacity constraints and technical 
shortcomings including lack of data collection, management skills and equipment. All districts 
lack specialised and designated M&E personnel. There was a low level of knowledge and 
understanding that limited the level of integration of climate change into the district planning 
and reporting processes. Other capacity-related constraints included low levels awareness 
on the need for and importance of M&E, and a lack of capabilities for establishing systematic 
linkages between budgets, workplans, programme objectives and outcome indicators.

Principle 6: Supportive of integration
Adaptation M&E is aligned with national mechanisms for addressing climate change in all the countries reviewed. In 
Colombia and South Africa, this involves national-level adaptation M&E systems. In Colombia, a national adaptation 
M&E system coexists with the centralised SINERGIA system for tracking development at large and the SDGs, 
including SDG 13 on climate change. In the Philippines, adaptation-relevant indicators are integrated with national 
development M&E systems. Adaptation M&E in Morocco and South Africa is linked with national development 
M&E, but is not fully integrated. In Uganda, there is no unified national adaptation M&E system, although adaptation 
M&E is framed by national development goals and mechanisms.

COUNTRY RESULTS REVIEW — PARTICIPATION AND TRANSPARENCY
Colombia While there are efforts Colombia to develop a dedicated adaptation M&E system — the 

National System of Adaptation Indicators (SNIACC) — there have been problems aligning 
and integrating the indicators with the relevant policies and plans (Cruz, 2019).

South Africa The government has developed a comprehensive national climate-change response M&E 
system that incorporates international MRV requirements. Synergies between it and the 
newer National Climate Change Adaptation Strategy (2017) were assessed to ensure 
explicit linkage. Indeed, the Department of Environmental Affairs emphasised the need for 
the ongoing assessment of M&E synergies across frameworks and policies, as well as in 
developing new plans and strategies. Links between the national M&E system, South Africa’s 
NDC goals and the SDG climate-action targets and indicators, as well as reporting against 
the UNCCD strategic objectives, expected impacts and indicators, have all been expressly 
incorporated into the design of the system and the information collected enables integration 
and multi-framework reporting.

Morocco Morocco has taken steps to link various levels of adaptation M&E. Adaptation indicators 
have been integrated into its existing regional environment and sustainable development 
monitoring systems, SIREDDs, and will be aggregated at the national level. In 2015, there 
was an exercise to harmonise data across the regional SIREDDs with a view to creating a 
national information system (GIZ, 2017a). This links to the NAP process, as regional climate-
change plans have been developed in two of the three regions covered by the adaptation 
M&E systems as part of that process, informed by data from the SIREDDs. (Furthermore, it is 
envisioned that the SIREDDs will eventually form an integrated information system spanning 
all regions, with specific indicators that will inform adaptation policies and programmes, 
including the NAP, allowing for vertical integration.)
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COUNTRY RESULTS REVIEW — PARTICIPATION AND TRANSPARENCY
Philippines The CCC works closely with the NEDA, which is in charge of overseeing performance and 

results monitoring for the PDP (GIZ, 2014), as well as reporting against the SDGs. The 
PDP Chapter on Monitoring stipulates close inter-agency collaboration for reporting and 
the NEDA Secretariat will coordinate with the relevant government institutions. The RBMES 
states that the immediate outcomes are to be re-evaluated against the SDG indicators to 
ensure alignment of reporting requirements (GIZ, 2017b). The government has also tried to 
establish a results-based management system for development through the PDP, introducing 
results matrices in 2010. Each matrix corresponds to a thematic chapter of the PDP, sets 
baselines, targets and assumptions, and includes objectives with corresponding indicator 
frameworks for the various levels of results (goals and outcomes) targeted in that particular 
chapter. Institutional ownership of M&E is also planned. The indicators included in the results 
matrices help guide public-sector management at each stage and the matrices are the 
primary mechanism for M&E of the development plans. Climate-change indicators have been 
incorporated into the most recent PDP (2017–22) in ‘Chapter 11: Reduce Vulnerability of 
Individuals and Families’ and ‘Chapter 20: Ensuring Ecological Integrity, Clean and Healthy 
Environment’. The results matrix for PDP Chapter 20 actually integrates two SDG indicators 
(13.1.1 and 13.2), demonstrating efforts to align the country’s development aspirations with 
the SDG on climate change (Philippine Daily Inquirer, 2017).

Uganda Uganda’s NDC is aligned with the Uganda Vision 2040 and the NDPII, as well as some 
sectoral development plans and strategies prioritised in the NCCP and Implementation 
Strategy. Despite the existence of different frameworks, tools and other opportunities for 
M&E at various levels of governance, a specific M&E framework for climate change has 
not been fully realised and integration has yet to be completed. The government’s intention 
to incorporate programme monitoring and reporting into existing monitoring and reporting 
systems has yet to come to fruition. One major challenge is that there is a tendency to focus 
on financial reporting at the expense of other monitoring and reporting across government.
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Annex 3. Template for the 
design and function of 
CAMELS
ARTICLE 7 
PRINCIPLE

QUESTIONS ADDRESSED BY CAMELS OR 
RELEVANT TO THEIR DESIGN

ANSWERS

Function 1. Validating climate risk and adaptation needs assessments

Country-driven 1.	 Are assessments conducted and risks, impacts and 
vulnerabilities prioritised by national entities, for example, via 
NAPs, national adaptation programmes of action (NAPAs), 
NDCs, etc.

2.	 Have the national entities identified the level of ambition set for 
adaptation, i.e. planning for 1.5°, 2°, 3°C of warming?

Yes/no – if yes then how?

Yes/no

Gender-
responsive

1.	 Are gender-differentiated vulnerabilities, risks and impacts 
identified/acknowledged in adaptation plans? 

2.	 Is greater differentiation anticipated as warming trajectories 
rise?

3.	 Are the specific adaptation needs of women and girls 
addressed in adaptation plans?

Yes/no – if yes then how?

Yes/no

Yes/no

Participatory and 
transparent

1.	 Are the assessments and prioritisation of risks, impacts and 
vulnerabilities informed by stakeholders including vulnerable 
groups and communities?

2.	 Do feedback mechanisms exist to update assessments of 
risks and needs and to influence prioritisation?

Yes/no – if yes then who?

Yes/no

Addressing 
vulnerabilities

1.	 Are the differentiated vulnerabilities assessed and addressed 
in risk assessment, for different sectors, locations, groups, 
livelihoods, etc.?

Yes/no – if yes then how?

Guided by best 
science and 
knowledge

1.	 Do the assessments of risks and adaptation needs use 
science-based climate information (observations, trends, 
projections, sensitivity studies/’what if’ scenarios?

2.	 Are the assessments of risks and needs informed by local and 
indigenous knowledge/experience of vulnerabilities, risks and 
impacts?

3.	 	Is the level of adaptation ambition qualified by scientific 
information on timescales, risks, impacts?

4.	 Do the assessments acknowledge dependence of risks/ 
vulnerabilities on emissions and warming pathways?

Yes/no

Yes/no

Yes/no

Yes/no

Supportive of 
integration

1.	 Are risks and needs identified across sectors through multi-
sector cooperation?

2.	 Are all relevant ministries and departments involved in 
identifying risks and needs and actions?

3.	 Are national and sectoral strategies, plans, policies, 
programmes screened to identify climate-change risks and 
adaptation needs?

Yes/no

Yes/no

Yes/no
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ARTICLE 7 
PRINCIPLE

QUESTIONS ADDRESSED BY CAMELS OR 
RELEVANT TO THEIR DESIGN

ANSWERS

Function 2. QA of adaptation actions

Country-driven 1.	 Are the adaptation actions and processes identified and 
prioritised by domestic stakeholders at national and sub-
national level?

2.	 Are the adaptation actions and processes consistent with the 
level of ambition identified by the country, e.g. adaptation for 
1.5°, 2°, 3°C?

Yes/no

Yes/no

Gender-
responsive

1.	 Do the adaptation actions and processes address the 
vulnerabilities of women and girls and include measures to 
address the specific impacts of climate change on women 
and girls?

Yes/no

Participatory and 
transparent

1.	 Do/did the intended beneficiaries of adaptation initiatives 
(including the poor, marginalised, most vulnerable) contribute 
to the identification, prioritisation, design and implementation 
of adaptation actions and processes? 

2.	 Are feedback mechanisms in place to update adaptation 
actions and processes in light of new evidence and 
experience?

Yes/no

Yes/no

Addressing 
vulnerabilities

1.	 Do the adaptation actions and processes support the most 
vulnerable sectors, activities, systems, locations, groups, 
livelihoods, etc.?

Yes/no – if yes then how?

Guided by best 
science and 
knowledge

1.	 Do the adaptation actions and processes address specific 
climate risks and impacts as identified from observational 
data, climate projections, sensitivity studies and scenario 
planning exercises?

2.	 Are the adaptation actions and processes informed by local 
and indigenous knowledge where appropriate (i.e. when 
targeting communities and specific groups)?

Yes/no

Yes/no

Supportive of 
integration

1.	 Are there processes and mechanisms established to 
ensure integration of adaptation into policy, planning and 
programming, including mechanisms to screen for climate-
change risks and ensure appropriate risk and vulnerability 
assessment?

Yes/no – if yes then what 
are these?

Function 3. Tracking adaptation implementation progress

Country-driven 1.	 Is adaptation implementation carried out and/or overseen 
by national entities, e.g. national-level bodies and entities 
associated with devolved authorities?

2.	 Is tracking adaptation implementation funded by national 
government?

3.	 Is tracking adaptation implementation carried out/managed by 
national organisation(s)?

4.	 Is tracking of adaptation implementation integrated into 
existing M&E/reporting systems?

Yes/no

Yes/no

Yes/no

Yes/no

Gender-
responsive

1.	 Are the outputs of adaptation actions tracked using gender-
disaggregated information?

2.	 Do mechanisms exist whereby women and girls can feed back 
on how well adaptation actions are being implemented and to 
what extent support/benefits are reaching them?

Yes/no

Yes/no – if yes then how?
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ARTICLE 7 
PRINCIPLE

QUESTIONS ADDRESSED BY CAMELS OR 
RELEVANT TO THEIR DESIGN

ANSWERS

Participatory and 
transparent

1.	 Are there processes/mechanisms through which tracked 
adaptation implementation is publicised?

2.	 Are the results of adaptation implementation tracking put in 
the public domain, delivering accountability?

3.	 Do recipients of adaptation support have a meaningful role in 
tracking how effectively and equitably adaptation actions are 
implemented?

4.	 Is there sufficient flexibility for adaptation actions to be 
adjusted based on feedback from those they are intended to 
support?

Yes/no

Yes/no

Yes/no

Yes/no

Addressing 
vulnerabilities

1.	 To what extent is adaptation support aimed at the most 
vulnerable and marginalised tracked?

2.	 To what extent is adaptation support targeted at priority risks 
and vulnerabilities (locations, sectors, activities, systems, 
population groups, etc.) tracked?

High/medium/
none
High/medium/
none

Guided by best 
science and 
knowledge

1.	 Does the tracking of implementation incorporate how 
recipients are being affected by climate risks and impacts?

2.	 Can recipients feed back information on the relevance of 
support received, based on their needs and the risks and 
impacts they are experiencing?

Yes/no

Yes/no

Supportive of 
integration

1.	 How well tracked is adaptation integration into individual 
policies and plans and across sectors?

2.	 Is the implementation of policies specifically designed to drive 
adaptation tracked?

Good/some/ none

Yes/no

Function 4. M&E of adaptation actions and processes

Country-driven 1.	 Do national frameworks(s) and system(s) for adaptation M&E 
exist and have they been designed and implemented by 
national entities?

2.	 Is adaptation M&E mandated and guided by national policies 
and legislation?

Yes/no

Yes/no

Gender-
responsive

1.	 Do the adaptation M&E systems track adaptation outcomes 
using gender-disaggregated data/indicators and (where 
appropriate) gender-specific data/indicators?

2.	 Do adaptation M&E systems incorporate feedback from 
women and girls?

Yes/no

Yes/no

Participatory and 
transparent

1.	 Is the M&E of adaptation informed by feedback from recipients 
(direct and indirect) of adaptation support?

2.	 Are the results of adaptation M&E publicly available for 
comment by those whom adaptation actions are intended to 
support?

Yes/no

Yes/no

Addressing 
vulnerabilities

1.	 Does the M&E assess how adaptation actions are affecting 
the resilience of vulnerable groups, locations, livelihoods, 
etc., and of the poorest and marginalised, using appropriate 
context-specific indicators?

Yes/no
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ARTICLE 7 
PRINCIPLE

QUESTIONS ADDRESSED BY CAMELS OR 
RELEVANT TO THEIR DESIGN

ANSWERS

Guided by best 
science and 
knowledge

1.	 Do adaptation indicators capture the extent to which people 
and systems are supported to be more resilient to specific 
climate (change) hazards and risks?

2.	 Are resilience and related indicators identified through 
empirical approaches based on evidence of what makes 
people and systems better able to prepare for, cope with, 
recover from and adapt to relevant climate hazards?

3.	 Are resilience and related indicators validated using 
information on the impacts of climate hazards?

Yes/no

Yes/no

Yes/no

Supportive of 
integration

1.	 Does the M&E track how well adaptation is integrated into 
policy and the coordination of adaptation across sectors?

Yes/no

Function 5. Assessing the impacts of adaptation on development performance

Country-driven 1.	 	Is development performance in key climate-sensitive areas/
sectors (that represent national development priorities/SDGs 
and the priorities of devolved authorities) tracked in relation to 
relevant climate hazards?

2.	 Is the tracking of relevant development and climate metrics 
conducted by a national body (this might be a body already 
tasked with SDG reporting)?

Yes/no

Yes/no

Gender-
responsive

1.	 Are climate-sensitive development outcomes for women and 
girls identified and assessed periodically/continuously?

2.	 Are development outcomes tracked using gender- and 
climate-sensitive development/wellbeing indicators and 
gender-disaggregated development wellbeing indicators?

Yes/no – if yes then how?

Yes/no

Participatory and 
transparent

1.	 Are climate-sensitive development outcomes addressed and 
assessed in an inclusive manner, incorporating information 
and feedback from recipients of development and adaptation 
support?

Yes/no

Addressing 
vulnerabilities

1.	 Are development outcomes for the poor, marginalised and 
most vulnerable, and for vulnerable systems (including 
ecosystems), explicitly addressed and assessed?

2.	 Are vulnerabilities addressed in a way consistent with national 
and sub-national development priorities, while considering the 
needs of the poorest, most vulnerable and marginalised?

3.	 Are context-specific indicators used to track development 
outcomes and wellbeing for the poorest, most vulnerable and 
marginalised, as well as vulnerable systems?

Yes/no

Yes/no – if yes then how?

Yes/no – if yes then how?

Guided by best 
science and 
knowledge

1.	 Are the links between climate and development outcomes 
established using scientific and statistical approaches and 
information? 

2.	 Are climate data collected that capture the behaviour of the 
climate hazards most relevant to development outcomes?

3.	 Are development performance/wellbeing indicators 
interpreted in the context of relevant climate data to assess 
adaptation effectiveness, using baselines and counterfactuals 
as relevant and appropriate?

Yes/no

Yes/no

Yes/no
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ARTICLE 7 
PRINCIPLE

QUESTIONS ADDRESSED BY CAMELS OR 
RELEVANT TO THEIR DESIGN

ANSWERS

Supportive of 
integration

1.	 Do the MEL systems address the extent to which development 
policies consider climate-change risks and are they formulated 
in the light of these risks to promote adaptation and avoid 
maladaptation?

2.	 Do the MEL systems address the extent to which adaptation 
policies support development goals and policies and 
achievement of SDGs?

Yes/no

Yes/no

Function 6. Capturing lessons and identifying good practice

Country-driven 1.	 Is a national body tasked with identifying and capturing 
lessons on adaptation?

2.	 Do national-level mechanisms exist to feed adaptation M&E 
into policy development?

3.	 Is evidence from adaptation M&E fed into national fora?

Yes/no

Yes/no

Yes/no

Gender-
responsive

1.	 Are gender equality and related development issues 
prioritised as learning themes?

2.	 Does the analysis of indicators include a focus on what works 
in building the resilience and delivering good adaptation and 
development outcomes for women and girls?

3.	 Are lessons identified and captured that are specific to 
adaptation issues related to women and girls?

Yes/no

Yes/no

Yes/no

Participatory and 
transparent

1.	 Are ‘townhall meeting-style’ processes held to identify key 
lessons at the local levels?

2.	 Do civil-society groups and open government mechanisms 
capture lessons and identify good practice?

Yes/no

Yes/no

Addressing 
vulnerabilities

1.	 Are trends in vulnerabilities and impacts identified?
2.	 Does the analysis of indicators include a focus on what works 

in building the resilience and delivering good adaptation and 
development outcomes for particularly vulnerable locations, 
groups, activities, etc.? 

Yes/no – if yes then how?
Yes/no

Guided by best 
science and 
knowledge

1.	 Are good practices in vulnerability and risk assessment in 
different contexts identified and captured?

2.	 Are lessons on where adaptation has (not) secured 
development outcomes and supported SDGs captured, 
based on analysis of development and climate data and 
relevant resilience and related indicators?

3.	 Are knowledge gaps identified and measures to address them 
pursued?

Yes/no

Yes/no

Yes/no

Supportive of 
integration

1.	 Has the good practice of ensuring lessons reach policymakers 
and inform policy been identified?

2.	 Are climate-change impacts on development performance 
results tracked? 

Yes/no

Yes/no

Function 7. Dissemination of information and learning 

Country-driven 1.	 Do national agencies have the responsibility for disseminating 
learning and associated information?

2.	 Have domestic mechanisms been established for directing 
learning into relevant processes at the national, sub-national 
and international level?

3.	 Are/will the lessons identified inform reporting under Paris 
mechanisms?

4.	 Is there an adequate incentive structure to reward uptake of 
learning?

Yes/no

Yes/no

Yes/no

Yes/no
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ARTICLE 7 
PRINCIPLE

QUESTIONS ADDRESSED BY CAMELS OR 
RELEVANT TO THEIR DESIGN

ANSWERS

Gender-
responsive

1.	 Are the lessons relating to adaptation and resilience for 
women and girls disseminated to women and girls? 

2.	 Do women and girls receive the information they need about 
adaptation, in the formats in which they need it?

Yes/no

Yes/no

Participatory and 
transparent

1.	 Have mechanisms been established to engage stakeholders 
(including women and girls, the most vulnerable, marginalised 
groups and others) to ensure information is relevant, 
accessible and useful?

Yes/no

Addressing 
vulnerabilities

1.	 Are lessons related to vulnerable groups, locations and 
systems disseminated to the relevant stakeholders? 

2.	 Do relevant stakeholders receive the information they need, in 
the formats in which they need it?

Yes/no

Yes/no

Guided by best 
science and 
knowledge

1.	 Does the disseminated knowledge and learning include 
appropriately packaged information on climate trends, 
projections and risks to increase awareness and 
understanding of risks and adaptation needs?

2.	 Are mechanisms in place to feed scientific information from 
relevant agencies (such as meteorological and hydrological 
services) to stakeholders and to feed locally generated 
information from stakeholders back to these agencies? 

Yes/no

Yes/no

Supportive of 
integration

1.	 Have mechanisms been established to ensure relevant 
information and learning inform policy reviews and 
policymaking?

2.	 Are lessons communicated to policymakers and planners 
about which adaptation actions most effectively deliver SDG 
outcomes in the face of climate change? 

Yes/no

Yes/no
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Current trends suggests global warming is likely to 
exceed 2°C by mid-century. The Paris Agreement and 
the 2030 deadline for meeting the SDGs provide a 
framework for adaptation action in the short term, but 
beyond that, incremental approaches will need to be 
complemented by transformational adaptation involving 
the radical restructuring, replacement or abandonment of 
systems, processes and practices that are no longer viable 
under new climatic conditions. There is an urgent need 
for frameworks to help countries meet their adaptation 
obligations under the Paris Agreement while preparing for 
warming that breaches the Paris temperature thresholds. 
Countries will need to track their adaptation activities to 
determine what does and does not work, identify good 
practice, and capture lessons that can inform adaptation 
planning, design and implementation. They will also need 
to report on these activities at the global level. We have 
created a framework for developing climate adaptation 
monitoring, evaluation and learning systems, or CAMELS, 
that can support countries in all of these tasks.
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