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Abstract

Amid growing effort towards the implementation of climate change adaptation,
serious interest is emerging about how to evaluate adaptation success using
indicators and metrics (I&M). Cities are among the leading experimenters
developing I&M, but many other entities also view [&M as a tool for providing clarity
and accountability about the goals and progress of adaptation. The current
landscape of this work is scattered: &M examples, frameworks, and guidance
documents reflect motivations, contexts, and approaches as diverse as the field of
adaptation itself. This study systematically surveys the "growth industry" of 1&M,
including a special focus on [&M approaches developed for cities anywhere and by
US cities in particular. We classify these I&M efforts into four domains: those
developed in academia, by program sponsors, boundary organizations, and on-the-
ground implementers. With attention to theory on (program) evaluation and on
science-practice interaction, we surface a broad range of &M evaluation purposes
and collaboration practices. We conclude that evaluation of adaptation progress and
effectiveness - if it is to usefully inform the adaptation practices of cities or other
adaptation implementers - would benefit from greater attention to the best
practices and guidance offered in the related, but largely still separate, fields of
evaluation and science-practice interaction.

1. Introduction

Climate change adaptation (hereafter simply "adaptation") is moving to center stage
for policy-makers, managers and scientists. Due to rapidly emerging and escalating
climate change risks, scholars and practitioners alike now realize the imperative of
effective response. Communities involved with adaptation implementation are thus
compelled to make sense of what successful adaptation is and how it can be
measured (Moser and Boykoff 2013; Bours, McGinn, and Pringle 2014 & 2015;
Moser et al. in prep.). Consequently, adaptation evaluation is an area of growing
importance among the sponsors, implementers, researchers, and beneficiaries of
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these efforts. Mirroring related areas of sustainability science and practice (e.g.,
sustainable development goals, ecosystem health indices, corporate sustainability
scorecards), an increasingly busy thread of the adaptation evaluation discussion
focuses on indicators and metrics (I&M, see Box 1) as instruments for measuring
progress, identifying needs and gaps, and assessing effectiveness.

Interest in I&M is evident across scales, sectors, and spheres of practice in which
adaptation is occurring (for an overview of indicator frameworks see Leagnavar,
Bours, and McGinn 2015; for examples of evaluation and indicator frameworks in
international development see Schipper and Langston 2015; for national-level
indicator review see Ford et al. 2013; and for discussion of evaluation of local
adaptation efforts see Baker et al. 2012 and ISC et al. 2016). Academic contributions
mainly focus on specific aspects, such as evaluating the deliberative process used in
adaptation planning (Webler et al. 2014) or needed and observed changes in
institutional capacity to support adaptation (Adler et al. 2015).

As these examples and the attempts
at synthesizing this literature
Numerous definitions of indicators and metrics may be sugges_t, adaptation I&M are .
found in literature on monitoring and evaluation. We emerging across the world, albeit
offer the following definitions as most pertinent to how uneven]y, in many different contexts
we view the landscape of indicators and metrics with and for diverse purposes and users
respect to climate change adaptation success ] . . )
investigated in this paper. This surging interest may be funder-

, researcher-, or user-driven (but
Indicator: A quality or trait that suggests ("indicates") rare]y' to date, by government
effectiveness, progress, or success. policy). Some aim at developing
Metric: A variable that can be measured (if quantifiable) unique, context-specific eyaluation
or tracked (if qualitative) that represents the indicator. and I&M frameworks , while others
constitute cross-cutting attempts to
learn from these individual
endeavors and propose widely applicable indicators of adaptation success. Such
organic development is to be expected, partly because these are still early days for
understanding what effective adaptation might be and how to achieve it. Also, many
are just now grappling with the topic, seeking guidance, yet also requiring very
context-specific information. The downside is a scattered [&M landscape that makes
it difficult to track and discern the benefits of evaluation as part of the adaptation
process. While this paper does not evaluate the quality or utility of I&M per se, it
does point out criteria that may be useful in navigating this landscape today and, in
the future, evaluating it.

Box 1. Defining indicators and metrics

While adaptation has been studied and been promoted by federal agencies for many
years, and a significant number of broad state adaptation plans or strategies exist,
urban areas are among the leaders of planning and implementing adaptation in the
US (Bierbaum et al. 2012). US cities are also among the first to ask what might
constitute "success" and how to track progress and measure effectiveness. A few
cities lead with first attempts to track performance on adaptation plan elements,
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support ongoing adaptive management of resilience strategies, and communicate
with constituents, elected officials, and funders about their progress (e.g., Solecki et
al. 2015; City of Baltimore 2013). Additionally, efforts by NGOs and researchers
external to city governments are actively considering how to measure progress
toward a well-adapted or resilient city (e.g., Arup and Rockefeller 2014; ND-GAIN
Urban, this issue). But, as a recent working group of the Urban Sustainability
Directors Network (USDN) on resilience 1&M found, the relevant examples are
overwhelming and lacking clear guidance; few cities are prepared to sort out all the
nuances that one might consider (ISC, USDN, and DC 2016).

This paper makes a new attempt at characterizing and synthesizing the existing
literature. The novel contribution of our analysis is to assess the existing I&M
literature through two lenses: that of the long-standing theory and practice of
evaluation and that of effective science-practice interactions. We think I&M are a
special case of potentially usable knowledge relevant to planning and decision-
making, and of evaluation as a potential site of science-practice interactions. This
leads us to ask who 1&M are being developed for and who they are being developed
by, what the intended use of I&M is, and to critically reflect on the process of
developing them. Our results can inform cities developing indicators, but they also
encourage scientists and practitioners to carefully consider the underlying
motivations as well as process for developing adaptation indicators.

2. Theory and Methods

This paper emerged from a transdisciplinary research project aimed at
understanding the effective development and uses of I& M while helping US coastal
communities develop practically relevant and feasible I&M through a stakeholder-
driven and -engaged process (results of this work are forthcoming). This systematic
review of the literature served as input into the co-design and co-production of
developing I&M. Below we summarize relevant elements from (program) evaluation
theory and science-practice interaction to set the stage for our analysis described
subsequently.

2.1 Evaluation Theory and Practice

To ground and contextualize our review, it is helpful to draw on the field of
evaluation theory and practice. That field, of course, predates the emergent
excitement over its application to adaptation. Although the terms evaluation and
evaluation research are relatively recent concepts, the activities that are typically
considered under these rubrics are not. Evaluation is now well established,
primarily due to restraints on resources and the corresponding scrutiny of the
effectiveness and efficiency of existing programs (Rossi et al. 2004; Shaw et al.
2006). In an increasingly "results-driven" environment, evaluation is critical for
developed and developing country institutions alike. Activities conducted or
sponsored by these institutions, in both public and private sectors, often include
requirements to track, review, and appraise aspects of organizational functioning
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and outcomes, and improve overall accountability in the public and private sector
(Robson 2000; De Lancer Julnes 2006).

Generally, evaluation has one or more of the following purposes: (1) assessing the
need for a program or project, (2) helping with design and action logic, (3) guiding
implementation, (4) assessing outcomes and impact, and (5) evaluating cost and
efficiency. To the extent evaluation serves as a systematic investigation of system
interventions to inform actions, policies and improve social or environmental
conditions, it can be broadly applied to most, if not all, societal issues regardless of
sponsorship by government agencies, international organizations, private
foundations and philanthropies, and non-profit and for-profit organizations (Rossi
et al. 1994). Deliberate adaptation — even if not understood as a formalized bundle
of projects or program but as a set of loosely affiliated interventions in human or
natural systems to make them better adapted to changing climatic conditions - can
benefit from the systematic evaluation of associated decisions, processes, actions,
and outcomes.

Rossi et al. (1994) argue that “good” evaluation questions must be appropriate and
answerable and must be able to be addressed by using the research procedures
available to the evaluator. In this view, determining the specific questions on which
the evaluation should focus requires locating oneself on the “evaluation hierarchy”
(Figure 1). This hierarchy is built from families of evaluation questions
corresponding to the five evaluation domains listed above: program or project need,
design and action logic, process and implementation, outcome/impact, and cost and
efficiency (from bottom to top). Naturally, there are interdependencies between
these levels - they are not mutually exclusive - nor do they need to be carried out in
a hierarchical sequence but by concentrating at a particular level, the evaluation can
be designed and distinguished appropriately. As we will show in our analysis,
adaptation-specific evaluation efforts in practice—intentionally or not—address
various levels of this hierarchy, sometimes focusing on only one, and other times at
several levels at once. Ultimately, though, different questions call for different
designs (Robson 2000) and a theory of change* and corresponding action logic
frame or model® can guide and inform the evaluation focus and questions. Once this
change theory has been clarified, the development of indicators and corresponding
metrics can proceed and serve the implementation, ongoing monitoring, and
eventual evaluation of results.

Figure 1. A hierarchy of evaluation functions

4 Gertler et al. (2010) defines a theory of change as a description of how an intervention is supposed
to deliver the desired results.

5 Theories of change can be visually depicted using theoretical models, logic models, results chains,
impact pathways and so on. For example, a results chain will map the following elements: inputs,

activities, outcomes, immediate or first-order) outcomes and final (higher-order) outcomes (Gertler
etal. 2010).
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5. Evaluating Cost and Efficiency "N

Figure Source: Adapted from Rossi et al. 1994

Hearkening to the adage — “what gets measured, gets done” — our review of [&M
found that an overarching motivation for I&M development is the desire for clearly
identifiable quantitative evaluation measures. However, the evaluation literature
argues there are distinct advantages to addressing evaluation questions through a
variety of complementary, independent, and interactive monitoring and evaluation
practices. The result of this can be jointly agreed upon objective and subjective
perspectives, captured both quantitatively and qualitatively. The ideal combination
depends on the specific evaluation purpose(s) intended. While funders frequently
call for quantitative outcome measures, such "hard numbers" are often difficult to
obtain. Increasingly, evaluators criticize this narrow perspective as missing crucial
changes that have been achieved or failing to support the range of reasons why
evaluations are being conducted (Estrella 2000; Behn 2003). A carefully designed,
mixed-methods approach used at different evaluation levels, allowing detailed
reporting of context-appropriate program outcomes may produce the richest
insights, albeit more through resource intensive processes.

A pragmatic posture is often taken in conditions of limited funding and expertise, or
when other constraints may require structuring the inquiry in a way that does not
represent the perspectives of all involved (Rossi et al. 1994). This draws attention to
the interaction between the evaluation sponsor, evaluator, and evaluated (i.e.
stakeholders). Evaluation can be conducted independently by one or more
evaluators or collaboratively, with representatives of the sponsor and stakeholders
involved. This spectrum of possibilities represents different orientations toward
planning, conducting, and interpreting the results of the evaluation. Establishing an
evaluation framework that identifies stakeholders and involves them early,
continuously, and actively can yield evaluation outcomes that are both responsive to
their concerns and useful with respect to their needs.

2.2 Science-Practice Interaction: Usability & Co-Production of Knowledge

Emerging best practices in adaptation also stress the importance of interaction and
inclusive deliberation between knowledge producers and users to enhance the
usability of tools and information in planning and decision processes (Reed 2008;
Lemos, Kirchhoff, and Ramprasad 2012; Moss et al. 2013). Briley, Brown, and
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Kalafatis (2015), summarizing a growing body of literature and case experience on
the matter, put it succinctly:

Direct, iterative relationships between science and decision-making

stakeholder communities remain a key ingredient for the development of

effective policies for addressing climate-related problems. (p. 43)
Amid many proposed strategies for fostering interaction, co-production situates
producers and users of knowledge in a collaborative setting where research
questions, methods, data, results, and the actual activities of knowledge generation
are collaboratively considered and executed (Kirchhoff, Lemos, and Dessai 2013).
While some scholars are quite strict in delineating what counts as co-production,
others recognize it as an umbrella term for variously intense levels of science-
stakeholder collaboration. Klenk and colleagues (2015) placed four types of
interactions under the broad heading of co-production, with escalating
responsibilities and opportunities for stakeholder participation in each: 1) Linking;
2) Match-making; 3) Collaborating; and 4) Coproducing (in the stricter sense).

In this study we view adaptation I1&M effectively as an information source and
decision-support tool created by an evaluator for a stakeholder (in our case, cities as
adaptation implementers). This is why we connect thinking about the role of
interaction in the development of evaluation with understanding of how interaction
between different constituencies (e.g., indicator developer, user, and others) can
shape and perhaps enhance the robustness and utility of I&M. To explicitly consider
the role of interaction in the development of I&M, we adapt the distinctions
proposed by Klenk et al. in our analysis (see Supplemental Materials, section 2).
While their categorization serves as a useful heuristic for thinking about different
purposes and levels of responsibility for researchers and practitioners working
together, much richer typologies exist that consider the broad range of activities,
attributes, and values to characterize interaction at this interface (e.g., McNie, Parris,
and Sarewitz 2016).

2.3 Data Collection and Analysis

To consider the landscape of [&M, we conducted a systematic review of indicator
development and usage focused specifically on climate change adaptation. This
involved surveying a broad swath of academic (peer-reviewed) and grey literature,
including actual examples of, or guidance about, adaptation I&M. Due to the overlap
with many closely related societal and management issues, this review also led us to
I&M approaches used in disaster risk reduction, development, ecosystem health,
sustainability, and so on. However, only documents specifically including adaptation
I&M are formally considered in this review (for a full list of examples see
Supplemental Materials).

The identification of relevant literature involved three sampling approaches:
(1) Compiling all relevant documents containing I&M already known to the
research team at the outset of the review;
(2) Conducting a series of systematic keyword searches on Google in January

»” o«

2016 with the search terms: “climate change adaptation indicators”, “climate
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change adaptation metrics”, “climate change resilience metrics”, and “climate
change resilience indicators.” The top 50 results for each search were
examined and a subset retained when appropriate.

(3) Utilizing an extensive database of U.S. local and tribal adaptation plans
compiled by Woodruff & Stults (2016), to fill gaps and acquire additional
examples of I&M from municipal contexts.

The resulting list of 43 climate adaptation-specific &M “documents”® excludes any
solely focused on climate change vulnerability” and exposure, or solely on
greenhouse gas mitigation.? Examples of &M and evaluation approaches outside the
adaptation context were selectively reviewed for this study based on our appraisal
of their relevance and importance to our focus. Our database also excludes the much
larger universe of meta-level discussions about indicators in general, or monitoring
and evaluation practice and adaptation evaluation, though several are referenced
throughout this paper as background.

The subsequent systematic review was guided by the following question:
(1) Who are the I&M developed for?
e For which geographic scale and type of entity were 1&Ms developed?
(2) Who are the 1&M developed by?
e Were the I&M developed by academics, sponsors/funders, independent
outside entities, or adaptation implementers?
(3) What is the intended use of the I&M?
e What motivated the development of adaptation I&M?
¢ What was the evaluation purpose, if any, for the I&M example (see
hierarchy, Figure 1)?
e What other purposes, intended use(s), planning or policy context(s), and
intended audience(s) were specified?
(4) What was the process of developing the [&M?
¢ What methods were used in developing and tracking [&M?
e What level of documented interaction occurred between program
managers, evaluators, and other stakeholders in the development and
selection of I&M??

6 We use the term “document” to describe each distinct set of I&M reviewed in this study. In
actuality, the I&M set may consist of a dedicated document (e.g., published report), a section of a
larger document, a website, or a set of related documents.

7 Logically, one may view vulnerability indicators either as "outcome" measures of past societal
adaptations (or, rather, of the failure to adequately adapt) or as "baseline" measurements against
which the effectiveness of current and future adaptations may be compared.

8 Some climate mitigation activities also benefit adaptation (e.g., increasing urban tree cover
captures carbon emissions and provides cooling shade). If the indicators served both purposes, and
the adaptation benefit was explicitly recognized, the document and examples were retained.

9 Because the study is based on document analysis alone, only documented interaction could be
assessed. It is possible that these descriptions are overstated (i.e., are idealized, suggesting that more
occurred than did in reality) or understated (i.e., many informal interactions occurred that were not
formally captured in the documentation).
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2.4 Organizing Domains

After cursory review of approximately 200 resources resulting from the three
search approaches, and eliminating duplicates and documents considered out of
scope, 43 documents were retained for further examination, dating from 2007-
2015. Clearly, this list is not exhaustive, given the limitations of each of the searches.
However, we achieved a satisfactory level of saturation in terms of novel
approaches and sample indicators discovered. While we expect to have missed some
relevant documents, we are confident that the organizational framework and the
overarching insights gained from our analysis are robust.

We identified four distinct literature domains, which we organized according to the
resource’s primary originator:

I. Academic: Includes I&M examples from within academia and other
traditional research contexts.

I. Boundary organization: Includes "top-down" 1&M examples from
independent, third-party organization-driven evaluation efforts.10

[II. Sponsor: Includes I&M development and guidance emanating from
sponsors, such as international aid groups and development banks.

[V. Implementer: Includes “bottom-up” examples developed by those engaged
in or enacting adaptation strategies (here termed implementers).

Supplemental Materials, section 2 provides more detail about the analytical
approach utilized for the classification of I&M document by domain, placement
within the evaluation hierarchy and the type of interaction.

10 While these efforts may have been sponsored by and are potentially relevant to funders of
adaptation, we treat these as separate from the sponsor domain because they often included a
broader focus or mandate. Sponsors are not dictating the design of the evaluation or certain 1&M.
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Table 1: Domains of indicator and metric (I&M) development along a continuum of developer-implementer

interactions

Predominantly

1&M developer-driven

knowledge generation

Predominantly
user-driven
action support

Motivations

Audiences

I&M
Developer-
Adaptation

Implementer
Interaction

* Learning and advance of
scientific knowledge about
adaptation

* Learning about the state of
adaptation, state of
adaptedness

* Assessing program need
* Learning about program
design

* Communication
* Supporting adaptation planning
* Fundraising, budget justification

* Theory development * Developing adaptation * Tracking program * Accountability, good
guidance outcomes governance
* Assessing adaptation * Assessing program * Learning/adaptive management
effectiveness effectiveness
* Communication * Ensuring accountability,
efficiency
* Academic * National, local governments * Self/sponsorting entity * Self/implementing entity staff

* Boundary organizations,
sponsors, implementers
(implied or assumed, but
not primary)

* NGOs
* Private sector, investors

staff
* National governments
* Int’l. development
community

* Elected officials

* Funders (governmental,
philanthropic)

* Public

* I&M developer may or may
not also evaluate adaptation
activities;

* I&M developer is
independent of sponsor,
implementer

* I&M developer is sponsor
of the adaptation action
implementer being

* Evaluator = developer of 1&M
= adaptation action
implementer

* Adaptation actions and * Client of evaluation may or evaluated * May consult academic or other
implementers are research may not include adaptation sources and expertise
subjects action implementer
Page 9 of 32
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3. Results

Here, we first present our survey of &M documents arrayed across the four
domains of literature and characterize each. Table 1 places them along a spectrum
from predominantly I&M developer-driven efforts aimed at the generation of
generalizable knowledge on one end to predominantly user-driven &M
development efforts aimed at supporting adaptation action on the other. Clearly,
there is overlap and those developing 1&M in any one domain learn from other
domains. However, motivations and purpose or intended use - and thus, intended
audiences - vary markedly, making the distinction reasonable.

Table 2 summarizes the results of the 43 1&M documents by domain, evaluation
function, and interaction level.

Table 2: Overview of I&M development efforts across four domains

Domain
Academic Boundary Org Sponsor Implementer
Total Number (n=43) 6 19 6 12
Date range 2009-2015 2010-2015 2007-2015 2007-2015

e ——
Evaluation function*

Assessing Program/Project

4 12 2 1

Need
Supporting Program Design

. . 1 11 6 3
& Action Logic
Guiding Implementation 2 15 5 9
Assessing Outcomes & 4 1 5 9
Impact
Evalgatmg Cost and 1 s 0 1
Efficiency

e ———————————————————————————
Interaction Level**

None (stated) 5 6 4 3
Linking/Match-making 0 8 2 6
Collaborating 1 3 0 2
Coproducing 0 2 0 1

* Numbers do not add up to n as documents may have more than one evaluation function.
** The Klenk et al. (2015) distinction between linking and match-making was not clearly
evident from the documents reviewed; thus they are combined here.

In the discussion of each domain below, we highlight selected examples; the
Supplementary Materials online offer the complete list of all documents included in
this review with links to their sources.

3.1 Academic 1&M development efforts

Six I1&M documents were classified as academic. While they identified specific
indicators, the apparent purpose of this domain was generally to explore theoretical
foundations and general guidance for I&M development. The main motivation was
advancement of scientific knowledge about the state of the adapting system or
sector about the adaptation process itself, aimed predominantly at academic
audiences. Most of the academic approaches sought to either identify the underlying
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need for adaptation efforts or focused on outcomes that would indicate a resilient or
well-adapted system. While practice-oriented audiences are also often listed as
interested in the results, the documents suggested researchers seldom interacted

with communities of practice in the development of these indicator.

As an example of a more theoretical exploration of indicators, Stadelmann et al.
(2014) aimed to find two indicators of "adaptedness" that would integrate many
aspects of value to those adapting to climate change: avoided financial loss and lives
saved. An example of more applied I&M development within academia, Solecki and
colleagues developed a methodology and set of potential climate change adaptation
indicators for New York City as part of the work of the New York Panel on Climate

Change (Solecki et al. 2015).

Table 3: Examples of academic I&M approaches

Name Author(s) Context Motivation Evaluation Level of
Function(s)* Collaboration
New York Learning
City Panel on support/adaptive
Climate management;
Change 2015 Solecki et Urban accounvtvabmty/ gover- .
Report nance: "to provide 1,4 Collaborating
al. INYC) . .
Chapter 6: relevant information
Indicators & on the effectiveness
Monitoring of current and future
(2015) response strategies."
Vulnerability
and‘ . . Understanding what
Resilience in resilience is throuch
the Face of Malone National restience oue 1,2 None stated
. indicator-based
Climate
research
Change
(2009)
Universal
Metrics to To identify a universal
Comp?re the Adaptation metric for adaptation
Effectiveness success that can
. Stadelmann  /Develop- .
of Climate support adaptation 4,5 None stated
et al. ment -
Change Project finance decision-
Adaptation ojec making and
Projects evaluation
(2014)

*Key: 1) Assessing Program/Project Need; 2) Supporting Design & Action Logic; 3) Guiding

Implementation; 4) Assessing Outcomes & Impact; 5) Evaluating Cost and Efficiency

On balance, academic indicator discussions gravitate more toward the idealized
rather than the pragmatic. In other words, academic approaches generally strive
towards identifying what would constitute "good" indicators because they describe
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a system or relationship well, rather than what may be achievable or relevant in an
applied context. While this can produce important insights, Malone (2009) argues
that a weakness of this kind of research is that it lacks the “view from below,” the
ground-level perspectives of individuals, households, and managers that are
experiencing the hazard or change.

Due to their independence from sponsors or adaptation implementers, they can also
be more frank and critical, even if what they propose to monitor is too resource
intensive for practical deployment at scale. Table 3 lists several examples of
adaptation-outcome focused academic I1&M development efforts. Not explicitly
considered in our dataset are examples of I&M development that are relevant to but
not strictly focused on the evaluation of adaptation such as social (or integrated)
vulnerability and disaster resilience indicators (e.g., Cutter, Ash, and Emrich 2014).

3.2 Boundary organization-driven I&M development efforts

The largest domain of I&M development efforts discovered in our study are those
occurring outside of academia by NGOs, higher-level government agencies,
foundations, consultancies, or international institutions. While not necessarily
“boundary organizations” in a strict sense (Guston 2001), we utilize this term here
to describe institutions playing supporting role to adaptation implementation that is
formally neither a part of either the arena of academia or policy-making yet still
engaging with both. In the context of the particular I&M resource assessed, we
found these institutions perform boundary-spanning functions (e.g., Cash et al.
2003), whether between research and practice or between various constituencies
within practice. Not surprisingly, most of the resources in this domain exhibited
some level of interaction between indicator developer, potential indicator users,
academics, and other stakeholders. However, six of the nineteen resources explored
did not exhibit any kind of interaction despite being intended for external use.

Motivations of developing 1&M in this domain include offering guidance for policy
development at different scales; communication to various stakeholders (e.g.,
investors, implementers, or citizens) about adaptedness or adaptation progress; and
exploring definitions of resilience and adaptednesss through indicators. As for the
evaluation functions in this domain, the various efforts cover all five purposes and
intended audiences are diverse, ranging from national and local governments to
international agencies, NGOs and the private sector. Importantly, the [&M developer
is typically independent of the sponsor and the adaptation implementer in the sense
that neither requires or dictates that certain I1&M are reported.

[&M work in this domain can involve academics, NGOs and international agencies
and aims at motivating entities (e.g., organizations, nations) to collect the relevant
information to show progress. One prominent example is the University of Notre
Dame's Global Adaptation Index (ND-GAIN 2015) (Table 4), which is developed by a
university-based research institute, advised by a diverse board of academics,
practitioners, and members of the private sector, and intended for use by private
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and public investment groups such as corporations and development banks. ND-
GAIN is currently developing an urban adaptation index which involves input from
external experts, but also the very communities assessed by the index (ND-GAIN
Urban, this issue).

Efforts in this domain are "top-down" in the sense that they are not created by (and
often do not involve) the actors for whose use the I&M are intended (except
occasional advisory roles). Their intended broad applicability allows comparisons
(e.g., country to country or city to city) and thus enables relatively easy synthesis or
summative appraisal. How well it serves the implementing entity(ies) is difficult to
assess from the I1&M frameworks themselves. To our knowledge these efforts have
not yet been evaluated for their usefulness to different audiences. Thus it is unclear
which type of audiences they serve best and in what ways better than specific,
place-based adaptation planning and implementation efforts.

Table 4. Examples of boundary organization-driven I&M approaches
Level of
Collaboration

Evaluation

Author .
Function(s)*

Motivation

Context

Provide community leaders
with "simple and
inexpensive method of
Coa.s fal Mississippi- ~Community predlctmg if them
Resilience community will reach and L
Alabama (U.S. Lo Linking
Index Sea Grant Coastal) maintain an acceptable
(2010) level of resilience." helps to
identify problems and help
prioritize resource
allocation
Notre " .
To "help businesses and
Dame the public sector better
Global University ri 1:itiz investments for
Adaptation  of Notre National prioriize investments for 4 1,4 Linking
more efficient response to
Index (ND- Dame . .
the immediate global
GAIN) challenges ahead."
(2014) & :
A Climate
Adaptation  Chippewa
Plan for the Indians & Tribal Not explicit; but success
Red Lake Model (Chippewa  indicators in plan .
Band of Forestry Tribal accompany individual 2.4 Coproducing
Chippewa Policy Comm.) action items
Indians Program
(2015)
Indicators .
Reaching consensus on
of Urban R
Climate Tyler etal. Urban preferred d1rect19n N f Collaborating
Resicnee 155 e ed iy 12,943
(2014) ssessing tmprov

*Key: 1) Assessing Program/Project Need; 2) Supporting Design & Action Logic; 3) Guiding

Implementation; 4) Assessing Outcomes & Impact; 5) Evaluating Cost and Efficiency
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3.3 Sponsor-driven 1&M development efforts

At their very essence, &M are meant to support evaluation and, not surprisingly,
adaptation funders requiring formal program evaluation have been at the forefront
of I&M development. Work in this area is voluminous and broad, extending much
beyond what is reported here. Schipper and Langston (2015) as well as Bours,
McGinn, and Pringle (2015) offer reviews of various frameworks for
resilience/adaptation 1&M. The six sponsor-driven 1&M development efforts we
included here seemed motivated by the desire to inform adaptation program design,
and assess progress and outcomes. While these evaluations probably also ultimately
assess whether financial investments are cost-effective, it was surprising to see that
cost and cost-efficiency were not explicit indicators here.

onsor-driven I&M development
Evaluation Level of

Table 5: Examples of sp

Institution Context Motivation

Function Collaboration
Tracking Tool To report on
for Climate Global Development results achieved by
Adaptation Environment Portfolio GEF funded 2,3,4,5 None stated
Projects Facility (GEF) adaptation
(2014) interventions

. .. Evidence-based
Resilient Cities  Rockefeller . .
articulation of

Framework Foundation & Urban hat citv resilience 2,4 Linking
(2015) Arup ¢ E
To provide clear
evidence of how
adaptation actions
reduce
Adaptation Deutsche . vulnerability;
Gesellschaft fir .
Made to . Development  enabling results-
Internationale . . 2,3, 4 None stated
Measure Project based monitoring
2015 Zusammenarbe £ development
( ) it (G17) of developme

projects that are

now incorporating

climate change

adaptation

*Key: 1) Assessing Program/Project Need; 2) Supporting Design & Action Logic; 3) Guiding
Implementation; 4) Assessing Outcomes & Impact; 5) Evaluating Cost and Efficiency

Efforts in this domain were conducted by sponsors (or their consultants) for the
sponsoring agencies themselves, including international and national governments
and philanthropic funders. They generally exhibited low levels of interaction in the
development of indicators, suggestive of a primarily internal motivation for their
development and use. For example, the Global Environment Facility (GEF) and
German International Development Agency (GIZ) focused on indicators for the
efficacy of project-level and portfolio investments, but there was no documented
evidence that project implementers had participated in the identification of
indicators for that purpose (GEF 2014; Olivier, Leiter, and Linke 2012). A prominent
exception is the Resilient Cities Framework developed by the Rockefeller
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Foundation (2014), which involved outside consultants interacting with the
Foundation-funded 100 Resilient Cities participants (Table 5).

Given hierarchical tendencies between sponsors and funding recipients, there is a

risk of the evaluation being somewhat self-serving so as to perpetuate the funding
stream. [&M may sometimes become too narrowly focused on quantifiable metrics
for ease of reporting or because they narrowly focus on gaining policy and funding
support, rather than try to learn deeper lessons about adaptation practice.

3.4 Implementer-driven 1&M development efforts

Implementers of adaptation activities in municipalities and elsewhere are
developing their own evaluation frameworks and adaptation indicators. These
efforts are rapidly growing as many entities discover the value of I&M for
communication, adaptation planning, fundraising, showing accountability, and to
support their own learning and adaptive management (Moser et al., in prep). Thus,
the primary audience for these efforts is the adapting entity itself (staff and elected
representatives), in addition to funders and the wider public. Most often, the
developers of the I&M system are the same as the adaptation implementers,
although they may consult external experts or resources.

Table 6 lists selected examples of the twelve resources classified in this domain. The
STAR Community Rating System, a sustainability assessment and accreditation tool
designed for and with U.S. cities includes a subset of adaptation-related indicators
(STAR Communities 2015). Additionally, a wide variety of indicators are found
within the relatively small number adaptation plans already developed and adopted
by U.S. cities (Woodruff and Stults 2016). Our web search surfaced additional cities,
such as Berkeley, CA, that developed &M outside formal planning documents but
that still strive to track progress on adaptation efforts. Some of these indicators take
the form of (near-)comprehensive performance metrics attached to individual
actions (e.g., Baltimore, MD; Keene, NH); others characterize more holistically a
vision for success within the community (e.g., Swinomish Tribe, WA); while yet
others offer a selection of easy-to-track measurements that serve as placeholders
for additional indicator development in the future (e.g., La Plata, NM; Santa Cruz,
CA).

Although sometimes informed by broader currents of discussion and principles for
indicator selection, these "bottom-up" implementer-driven indicators tend to be
grounded in pragmatism: indicators that are not necessarily comprehensive or ideal
but identified as measurable and useful by the entity developing them. A potential
weakness thus of this domain is that some indicators, while trackable, may lack
validity in characterizing the actual adaptedness/resilience of the system under
consideration. They may also suffer from the self-service problem of sponsor-driven
assessments. Thus, these indicators may run the risk of providing an incomplete or
inaccurate portrayal of adaptation progress or lack thereof, potentially leading to
maladaptation or a false sense of progress. Some cities are developing their own
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I&M while participating in externally-driven I&M efforts. Future work needs to
explore the differences in approaches and the relative benefits of doing both. .

Table 6: Examples of implementer-driven I&M approaches

Evaluation Level of

Author Context Motivation Function(s) Collaboration
City of
Berkeley Tracking implementation
. . Local . .
Climate City of of Climate Action Plan
. (Berkeley, .. 4 None stated
Adaptation Berkeley, CA CA) and communicating
Indicators outcomes to community
(2015)
Sustainability To help define
sustainability, present a
Tool for - ..
Assessing and . vision how communities
Rating STAR B City/County  can progtess, offer a 2.3 Coproducing
(STAR) Communities  (US) certification system to
.. recognize communities
Communities .
that achieve levels of
(2015) o
sustainability.
A Stronger, .
More Resilient - \ry¢ Local 'I‘Jogoy et e 21sd wed gets 1,3, 4 Linkin
New York INYC) n\ana g:l" casured, g¢ > g
(2013) anage
A(!ap ting to To evaluate progress
Climate L
toward achieving the
Change: -
Plannine a Local stated goal; providing
. g Keene, NH (Keene, performance measures; 3,4 Linking
Climate L
o NH) estimating time for
Resilient mpletion; specifyin,
Community EO pietiof; spectiylig
(2007) cope

*Key: 1) Assessing Program/Project Need; 2) Supporting Design & Action Logic; 3) Guiding
Implementation; 4) Assessing Outcomes & Impact; 5) Evaluating Cost and Efficiency

4. Discussion

Our review of adaptation [&M reveals an astonishingly broad landscape of
approaches, contexts, and ultimate purposes. While it is certainly expected that
evaluation approaches for adaptation should be diverse in all these ways, our
stocktaking revealed a heterogeneity that cut across geographic scale, sector, and
domain and seemed to suggest little coherence at this time.

However, the organizational approach we arrived at—utilizing the “hierarchy of
evaluation” and a simplified typology of modes of interaction—expands the
discussion about adaptation I&M beyond the question of what makes for a “good
indicator” to focus more on what makes for an effective evaluation practice
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(Leagnavar, Bours, and McGinn 2015). Although opening up the discussion in this
way does not lead to easy conclusions about climate change adaptation 1&M, we
believe it helps to more appropriately reckon with the difficult task of making I&M
relevant, credible and legitimate (Cash et al. 2003). Below we address insights about
the challenges and opportunities associated with &M that we derived through our
analytical approach.

4.1 I&M development purposes and pathways

Our results emphasize and explain how not all I&M development purposes and
pathways are or should be identical and why some approaches may be more
relevant or useful in certain contexts than others. We found significant differences
in the intensity of interaction between &M developer/evaluator, adaptation
implementers (i.e., those evaluated), and 1&M users. If evaluation is understood as a
site of science-practice interaction, existing understanding suggests that greater co-
production would result in more usable I&M. Thinking more carefully and critically
about the process of I&M development and the use of indicators in practice would
help ensure that the scarce resources devoted to developing and tracking I&M are
invested wisely and ultimately help accelerate much needed progress on adaptation.

Our review also showed that evaluation and the choice of I&M involves value
choices and as such is a political act. I&M for evaluating adaptation progress and
effectiveness can serve a diverse set of potentially productive uses, but this is not
assured without careful attention to the fact that adaptation involves diverse
interests, complexities, uncertainties, and difficult trade-offs among societal values.
Thus, not all I&M serve the use they intend, and in fact some interests may not be
well served by the selected 1&M. To face this challenge explicitly, development/use
of I&M should begin by understanding the evaluation purpose the indicators are
designed to serve and whose interests they consider or not. This could inform the
level of interaction most appropriate for the I&M development at hand. Reaching
out to communities of stakeholders, experts, and peer groups (e.g., city to city
collaboration) is likely to be a winning strategy for improving evaluation and
indicator quality specifically and for increasing community engagement in
adaptation more generally.

4.2 Productive uses of &M

Our analysis was not focused on assessing whether 1&M examples were actually
being utilized or whether utilization was, in fact, helpful to end users. However, it is
noteworthy that our review surfaced very little evidence of indicator use in practice
or evaluation of the benefits of use. In several instances, such as in an &M
development project focused on Asian cities (Tyler et al. 2014), it was suggested
that I&M development actually served as a catalyst for community discussions about
a broader vision for adaptation action. Thus, future work will be needed to evaluate
evaluation efforts to more systematically examine their value and explore tradeoffs
between burdens associated with I&M development and ongoing tracking and the
utility that derives to users and other stakeholders.
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Our analytical framework suggests, however, that the joint development of I&M can
be productive and useful in that it is an opportunity for (repeated) science-practice-
stakeholder interactions. Over time, this interaction will reveal ways in which [&M
can serve multiple evaluation functions. For example, the indicators of community
health elicited through a survey of the Swinomish Indian Tribal Community (2010)
in the Pacific Northwest went far beyond an inventory of actions or mundane
outcome statements to explore the depths of what a thriving community—in the
eyes of tribal members—would look like. While this indicator set provided the basis
for at least preliminary assessment of adaptation implementation performance, it
also revealed important attributes of the community's vision for itself and its values.
In this way, indicators with or without their related metrics may substantially
further the deeper thinking and visioning ultimately required of communities to
successfully adapt to climate change.

4.3 Capacity requirements for I&M

By far, the most evident constraint — sometimes explicit, oftentimes implicit - to the
development of 1&M is the capacity required to design, track and adequately utilize
them over time. Many of the indicators reviewed here require systematic, long-term,
detailed monitoring of social and/or environmental phenomena. These capacity
requirements are not really reckoned with in the [&M examples reviewed here.

While the excitement for adaptation 1&M is growing, adaptation evaluation, like all
evaluation, should not be undertaken unless there is an audience interested in and
capable of receiving and using the findings. In this sense, good evaluation practice
recognizes the very real capacity constraints associated with monitoring and
interpreting indicators. The exercise of evaluation is demanding, accompanied by
stresses and strains, and implies an increased workload even if the benefits of
evaluation make other work more effective. Thus, it is better to deliver simple
evaluation designs than to embark, but not deliver, on more sophisticated efforts
(Robson 2000).

The analytical framework we offer brings attention to the critical interaction
between evaluator, adaptation implementer and other stakeholders, as well as to
the purpose of evaluation. It underlines the importance of this interaction that goes
beyond mere selection of metrics. In and of itself I&M development thus can help
build adaptive capacity (including technical know-how, institutional capacity and
social capital) or help identify where capacities are required. As such evaluation as a
practice may become instrumental in justifying capacity building investments.

5. Conclusion

In the midst of the growing interest in evaluation, it is clear that adaptation 1&M, like
adaptation itself, is still in the early days of developing practice, let alone “best
practice.” More work is needed to help reveal to a wider set of interested parties
how indicators can be developed, what use they may have, and what capacities are
required to receive the most benefit from them. In this sense, intense
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experimentation across sectors, domains, and levels of governance is not only to be
expected but necessary. At the same time, as more and more municipalities search
for ways to evaluate their adaptation progress, identifying evaluation practices that
are feasible yet robust becomes imperative.

Our analysis showed that, overall, evaluation and related I&M development serve a
diversity of purposes for a variety of users. The level of interaction between [&M
developers and ultimate users, however, was overall far less than one might hope
for a type of information intended for practical use. Given the many calls for
evaluation and accompanying need for 1&M, significant financial, staffing, and
technical resources will be required to respond adequately. The by now well-
established lessons from effective science-practice interactions suggest that greater
interaction between expert and user communities is needed to ensure that this
investment will be both scientifically defensible and practically relevant.
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Evaluation

Scale of Function(s)

Name Place/Inst./Author Year Link Indicator Utban? Motivation 12345 Interaction

Domain: Academic

Learning support/adaptive

New York City Panel management;
on Climate Change accountability/governance:
2015 Report Chapter 6: William Solecki etal. = 2015 = DOI Local NYC) X "to provide relevant X X Collaborating
Indicators & information on the
Monitoring effectiveness of current and
future response strategies."
Vulnerability and Understanding what resilience
Resilience in the Face EIL Malone 2009 PDF National is through indicator-based X X None stated
of Climate Change research
Urban Climate Heidrich & Dawson Evaluate the status of climate
Change Preparedness & Reckien & Walsh 2013 DOI Urban areas (UK) X chgnge planning in major UK 'x  x None stated
Score cities
New Method for
Climate Change Anthony Ikpong and . Incorporating climate change
Resilience Rating of  Ashutosh Bagchi 2014 1 DOL Bridge into metrics for bridge rating * None stated
Highway Bridges
Universal Metrics to To identify a universal mettic
Compare the Adaptation for adaptation success that can
Effectiveness of Stadelmann et al. 2014 = DOI P support adaptation finance x X None stated
. Project iy .

Climate Change decision-making and
Adaptation Projects evaluation
Resilience metrics to
inform conrten ey ot

g . Kenneth R.N. 2015 | DOI Ecosystem perat X None stated
global change with Anthon managing ecosystems for
application to coral ony resilience
reefs
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http://ascelibrary.org/doi/10.1061/%28ASCE%29CR.1943-5495.0000079
http://link.springer.com/referenceworkentry/10.1007/978-3-642-40455-9_128-1
http://onlinelibrary.wiley.com/doi/10.1111/2041-210X.12380/abstract

A Climate Adaptation
Plan for the Red Lake
Band of Chippewa
Indians

Chippewa Indians

Forest and Water
Climate Adaptation: A
Plan for La Plata
County, NM

La Plata County, NM

Indicators of urban Steven Tyler et al. (I
climate resilience SET)

Indicators to assess
the resilience of health
and emergency
planning in England

HR Wallingford

Tracking adaptation  International Institute
and measuring for Environment and
development (TAMD) Development
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2014

2010

2014

2014

2014¢

Domain: Boundary Org Driven

Tribal (Chippewa

PDE  Tribal
Community)
Website Local (La Plata

County, NM)

Website Urban

PDF National

—  (England)

. Sub-national to
Website .
International

Not explicit; but "success
indicator/s" in plan
accompany individual action
items

X Coproducing

Not explicit, but it implied

that purpose is to assist in the
management and X X
accountability of action step
completion

Coproducing

Reaching consensus on
preferred direction of change
and qualitatively assessing
improvement

x x x x x Collaborating

To identify indicators for

inclusion in statutory report to

the UK government about X X X
preparedness of health and

emergency planning

Collaborating

Evaluate how well climate

risks are managed at different

scales; Assess connection X X X
between development

outcomes and resilience

Collaborating
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http://www.iied.org/tracking-adaptation-measuring-development-tamd

Notre Dame Global
Adaptation Index
(ND-GAIN)

Notre Dame

Framework of

milestones and

indicators for Care
Community-based
Adaptation

Business Action for
Climate Resilient BSR
Supply Chains

Adaptation Indicators  Adaptation Sub-

for National Committee of
Adaptation Committee on
Programme Climate Change
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2014

ND

2015

2014

Website National

National, Local
PDE Government,
Household

Business
Website (specifically,
supply chain)

Website National (UK)

To "help businesses and the
public sector better prioritize
investments for a more
efficient response to the
immediate global challenges
ahead."

Focused on the enabling
factors of Community-Based
Adaptation, help project teams
in planning activities and
tracking progress towards
achieving the enabling factors

X X X

Linking

Helping a company to

understand outcomes and

impacts of climate actions, X
and helping the company

adjust targets over time

x  Linking

To be included in report
prepared by independent,
statutory advisory body to X
UK's National Adaptation
Programme

x x x Linking
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Coastal Resilience
Index

National Climate
Change Adaptation:
Emerging Practices in
Monitoring and
Evaluation

Sizing of climate
resilience in the Bay
Area

Climate change
adaptation indicators
for the natural
environment

NOAA 2010 PDF

Organization for
Economic
Cooperation and
Development
(OECD)

2015 Website

Bay Area Joint Policy

Committee & SPUR 2014

PDF

Natural England 2010 PDF
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Community (U.S.
Coastal)

National
(Adaptation Plan)

Local, Regional
(Bay Area, CA)

National

provide community leaders

with "simple and inexpensive
method of predicting if their
community will reach and <
maintain an acceptable level of
resilience." helps to identify
problems and help prioritize
resource allocation

Linking

Learning and accountability;
to evaluate progress on
national adaptation plans

X X x x x Linking

To evaluate state of climate
change resilience progressin  x x X
Bay Area region

Linking

To help advise other UK
departments and organizations
about what indicators could
be useful

X X Linking
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http://publications.naturalengland.org.uk/file/73038

Guidance Notes for

National Indicator 188 UK DEFRA 2010
Climate Resilience Second Nature 2015
Equity in Climate

Adaptation Planning: NAACP 2015

Resilience Indicators

State and Territorial State and Territorial
Epidemiologists Epidemiologists 2015
Adaptation Indicators = Adaptation Indicators

States at Risk g él;n ate Central and 2015
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Website Local (UK)

Website City

Website Community

Website Statewide

Website Statewide

"To ensure local authorities
[in UK] are sufficiently
prepared to manage risks to
service delivery, the public,
local communities, local
infrastructure and the natural
environment, and to make the
most of new opportunities.”

X X

To provide an initial list of
indicators to help a
community get going on
resilience planning

To be able to declare that
community resilience has been
achieved in ways that provide x x
protection for those most
marginalized

Unclear; appears to be in
service to org. members, i.c.
state and territorial
epidemiologists

Unclear; appears to be to
create a comparative index of
the state of preparedness of
US 50 states
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http://www.cste.org/?page=EHIndicatorsClimate
http://statesatrisk.org/

Climate change . To "understand whether
Lo, Suzanne Martin and . . .
adaptation indicators Ongoin . actions are leading to
Anna Moss Website Scotland > X X None stated
for Scotland . g successful adaptation or
(ClimateXchange)

(Framework)

unintended consequences”

Domain: Implementer Driven

To help define sustainability,
present a vision how
communities can progress,
offer a certification system to
recognize communities that
achieve levels of sustainability.

Sustainability Tool for
Assessing and Rating  STAR Communities 2015  Website City/County (US) X
(STAR) Communities

X X Coproducing

to evaluate progress toward

Adapting to Climate achieving the stated goal;

Change: Planning a Local (Keene,

Climate Resilient Keene, NH 2007 PDF NH) X  providing per.forrr.lanc.e X X Collaborating
. measures; estimating time for

Community . ol

completion; specifying scope

"Ensure continuity of effort in
Swinomish Climate Tribal responding to ongoing and
Change Initiative Swinomish Indian (Swinomish emerging issues over the long .
Climate Adaptation  Tribal Community 2010 PDE Ttibal term"; Incorporation of local * Collaborating
Action Plan Community) knowledge and values into

adaptation planning
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http://www.climatexchange.org.uk/adapting-to-climate-change/indicators-and-trends/
http://www.starcommunities.org/
http://www.ci.keene.nh.us/sites/default/files/Keene%20Report_ICLEI_FINAL_v2_1.pdf
http://www.swinomish.org/climate_change/Docs/SITC_CC_AdaptationActionPlan_complete.pdf

Disaster Planning and
Preparedness Project

(DP3)

City of Santa Cruz
Climate Adaptation
Plan

A Stronger, More
Resilient New York

City of Waveland,
Mississippi

Global Indicator of
Climate Change
Adaptation in
Catalonia

City of Baltimore

City of Santa Cruz,
CA

NYC

Local Hazard
Mitigation Plan

Catalan Office for
Climate Change
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2013

2011

2013

2013

2014

Website Local (Baltimore)

PDF

Website

PDF

PDF

Local (Santa
Cruz)

Local NYC)

Local (City of
Waveland)

National

Deliberate
planning/governance: "To
evaluate the success and limits
of DP3" ; Learning/adaptive
management: to be alerted
when bartiers are confronted
and "consider strategies for
overcoming those barriers."

X X Linking

Linking
Not stated X
Following the adage, "what Linking
gets measured, gets managed"

To comply with regulatory Linking
reporting requirements;
monitoring for publication in
subsequent annual reports

Linking

"To evaluate how well climate
change adaptation is
progressing...to determine the
effectiveness of the measures
to adapt to the impacts of
climate change."

Page 29 of 32


http://www.baltimoresustainability.org/plans/disaster-preparedness-plan/
http://www.cityofsantacruz.com/home/showdocument?id=23644
http://www.nyc.gov/html/sirr/html/report/report.shtml
http://www.waveland-ms.gov/images/City%20of%20Waveland%20LHMP%20Update%20Complete.pdf
http://canviclimatic.gencat.cat/web/.content/home/actualitat/docs/Doc-Index-complet_ENG.pdf

Not stated; implied purpose to

Linking

Strategic Program for = The Government of 2011 PDF Investment evaluate impact of investment x|x
Climate Resilience Mozambique E— Project projects on national
adaptation
Laguna Woods . To provide a definition of
Climate Adaptation City of Laguna 2014 =~ PDF Local (Laguna X success for each X X None Stated
Woods, CA Woods, CA) . . .
Plan implementation action.
City of Berkeley R g;z;clkin%;n;plrelrgintazodn of None Stated
Climate Adaptation ~ City of Berkeley 2015 wpp o Berkeley, o ate fction Han a
. CA) communicating outcomes to
Indicators .
community
The City of Lewes Not §xpl1c1t; but 1nd1caFors None Stated
Hazard Mitioation Local identify how to determine
[ngatio Lewes, DE 2011 PDF ocal (Lewes, X whether adaptation strategy X
and Climate DE) . .
. was either partially or
Adaptation Plan
completely successful
Domain: Sponsor-driven
] ) Linking
To provide guidance to local
. NY State Department communities on how to
NY Chmate. S.mart of Environmental 2014 Web Local (NY) X  reduce GHGs, save taxpayer X X X
Communities .
Conservation dollars, and advance
community goals
Linking
Resilient Cities Rockefeller . . Evidence-based articulation of
Framework Foundation & Arup 2015 Website City X what city resilience is
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https://www-cif.climateinvestmentfunds.org/sites/default/files/meeting-documents/mozambique_spcr_final_november_0.pdf
http://cityoflagunawoods.org/wp-content/uploads/2015/06/2014-12-17-Adopted-Climate-Adaptation-Plan.pdf
http://www.ci.berkeley.ca.us/ContentDisplay.aspx?id=70986
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiCueWRjbTKAhXGWz4KHZ5NDRYQFggfMAA&url=http%3A%2F%2Fwww.ci.lewes.de.us%2Fpdfs%2FLewes_Hazard_Mitigation_and_CLimate_Adaptation_Action_Plan_FinalDraft_8-2011.pdf&usg=AFQjCNEFwMfRO1zUGxDIMQVo86aUK9aBnQ&bvm=bv.112064104,d.dmo
http://www.dec.ny.gov/energy/96511.html
https://www.rockefellerfoundation.org/report/city-resilience-framework/

Monitoring and
Evaluation
Framework for
Adaptation to Climate
Change (draft)

Adaptation Made to
Measure: Climate
Change Adaptation
Indicators List

NYSERDA
Sustainability
Indicators Guidance:
7. Climate Change
Adaptation

Tracking Tool for
Climate Adaptation
Projects

United Nations
Development
Program Global
Environment Facility

Deutsche Gesellschaft
fur Internationale
Zusammenarbeit

(G1Z)

NY State Energy
Research and
Development

Authority

Global Environment
Facility
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2007 PDFE  Project/Portfolio
2013 PDF Develqpment
— Project
2013  ppp Community (NY
State)
2014  Website Portfolio

To strengthen the
performance of individual
projects as well as inform the
management of entire SCCF
and LDCF adaptation
portfolios

To provide clear evidence of
how adaptation actions reduce
vulnerability; enabling results-
based monitoring of
development projects that are
now incorporating climate
change adaptation

To help with verification of
anticipated benefits of projects
supported by NYSERDA's
Cleaner Greener Communities
initiative

To report on results achieved
by GEF adaptation fund
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http://www.seachangecop.org/files/documents/2007_UNDP_ME_Framework_for_CCA_draft.pdf
https://gc21.giz.de/ibt/var/app/wp342deP/1443/wp-content/uploads/filebase/me/me-guides-manuals-reports/GIZ-2013_Adaptation_made_to_measure_second_edition.pdf
https://www.nyserda.ny.gov/-/media/Files/About/Statewide-Initiatives/CGC-Plans/Indicators/Sustainability-Indicator-Guidance-Document.pdf
https://www.thegef.org/gef/tracking_tool_LDCF_SCCF

SUPPLEMENTAL MATERIALS, SECTION 2

Description of criteria used in the 1&M analysis

1. Academic

Description

1&M developed by researchers for research purposes or
for suggested use in practical settings

2. Boundary-organization driven

1&M developed by intermediary organizations, working
to suppott tesearch and/or practice

3. Sponsor-driven

1&M developed by development banks, foundations,
and other sponsors of adaptation practice for the
purpose of evaluating program efficacy

4. Implementer- driven

1&M developed by entities such as local governments
seeking to utilize indicators for purposes such as to
evaluate and/or communicate progtress on adaptation

1. Assessing Program/Project
Need

Evaluation function* \

1&M that help characterize underlying vulnerability or
exposure to climate impacts

2. Supporting Design & Action
Logic

1&M that evaluate adequacy of plan/program to address
considered risks; I&M that consider participation and
level of plan adoption.

3. Guiding Implementation

1&M that track performance or process of achieving
stated objectives

4. Assessing Outcomes &

I&M that evaluate the ultimate outcomes achieved as a

Impact result of program
5. Evaluating Cost and 1&M that evaluate the costs of program activities
Efficiency

1. None (stated)

Level of interaction** |

Interaction level low or unspecified

2. Linking/Match-making

1&M developer consults with outside experts, potential
users, and/or stakeholders

3. Collaboration

1&M developed through collaboration across boundary
of research and practice, or by broad and diverse
coalition of stakeholders

4. Co-production

1&M developed through intimate and sustained
collaboration while building capacity for long term effort
on I&M and adaptation

* Based on Rossi et al. (1994)

** Based on Klenk et al. (2015)

Arnott et al. - Manuscript

Page 32 of 32



