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Abstract

Loss and damage from climate change, recognized as a unique research and

policy domain through the Warsaw International Mechanism (WIM) in 2013,

has drawn increasing attention among climate scientists and policy makers.

Labelled by some as the “third pillar” of the international climate regime—

along with mitigation and adaptation—it has been suggested that loss and

damage has the potential to catalyze important synergies with other international

agendas, particularly sustainable development. However, the specific approaches

to sustainable development that inform loss and damage research and how these

approaches influence research outcomes and policy recommendations remain

largely unexplored. We offer a systematic analysis of the assumptions of

sustainable development that underpins loss and damage scholarship through a

comprehensive review of peer-reviewed research on loss and damage. We dem-

onstrate that the use of specific metrics, decision criteria, and policy prescriptions

by loss and damage researchers and practitioners implies an unwitting adherence

to different underlying theories of sustainable development, which in turn impact

how loss and damage is conceptualized and applied. In addition to research and

policy implications, our review suggests that assumptions about the aims of

sustainable development determine how loss and damage is conceptualized, mea-

sured, and governed, and the human development approach currently represents

the most advanced perspective on sustainable development and thus loss and

damage. This review supports sustainable development as a coherent, comprehen-

sive, and integrative framework for guiding further conceptual and empirical

development of loss and damage scholarship.
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1 Introduction

The issue of loss and damage (L&D), recognized as a unique research and policy space in

addition to mitigation and adaptation through the Warsaw International Mechanism (WIM) in

2013, has drawn increasing attention at the nexus of climate change (CC) science and policy.

Some have suggested that, as a “third pillar” of the international climate regime (with

mitigation and adaptation), L&D has the potential to catalyze important synergies with other

international agendas, particularly sustainable development (Roberts et al. 2015). For example,

the Paris Agreement recognizes the role of sustainable development in reducing L&D (Sindico

2016), and there is increasing interest in policy and academic circles to connect L&D to “the

values embedded in the Sustainable Development Goals” (Warner 2018). The recent review of

the WIM at COP 25 in December, 2019, explicitly encourages its working group “to take into

account… areas of work that may require short-, medium- and long-term consideration and

efforts, including in relation to sustainable development and transformative change…” (deci-

sion point 16). In light of these ambitions, we ask: how do assumptions about sustainable

development influence L&D research and policy?

In this paper, we present a systematic review of L&D scholarship with specific attention to

explicit and implicit relationships between L&D and sustainable development. We analyzed

145 peer-reviewed articles to uncover the assumptions of sustainable development theory

expressed in L&D research and how these theoretical positions correspond to specific metrics,

decision criteria, and policy prescriptions currently recommended to L&D practitioners in the

literature. We structure our review by organizing L&D research into four distinct clusters of

research that highlight specific “perspectives” and theoretical linkages with sustainable devel-

opment: weak sustainability, critical capital, wish list, and the human development perspective

(see Boda and Faran 2018). By relating L&D research clusters to corresponding theories of

sustainable development, we provide three important contributions: (1) we make explicit

linkages between L&D research and sustainable development theory through analysis of

L&D metrics and governance strategies; (2) we highlight the conceptual and empirical

frontiers of sustainable development-related L&D research; and (3) we take major steps toward

identifying a truly coherent, comprehensive, and integrative approach to L&D. This is a

particularly timely contribution given the recent review of the WIM at COP 25, the outcomes

of which stressed that the principles of coherence, comprehensiveness, and integration are

essential to springboard the translation of L&D research into more effective policy and

response mechanisms.

2 Methods and analysis: identifying corresponding theories
of sustainable development in L&D research

To frame this review of L&D, we recognize that the global failure or inability to maintain a

sustainable development, which includes efforts aimed at mitigating and adapting to climate

change, is the underlying causal factor in the manifestation of L&D. As a result, approaches

taken to avoid, minimize, or address L&D are influenced by the more general sustainable

development strategies adopted which clarify what should be sustained when navigating trade-

offs between economic development and environmental conservation (Boda et al. 2020). The

main benefit of framing L&D from the perspective of sustainable development is that it

provides a more comprehensive, coherent, and integrative framing of L&D than other
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approaches (i.e., risk-based) by aligning the normative aims of certain development strategies

with L&D concepts, metrics, and forms of governance. By concepts, we mean the core ideas

that define what L&D is; by metrics, we mean the information and tools needed to measure,

monitor, and evaluate a particular perspective; and by governance, we mean the practical

activities aimed at either avoiding, minimizing, or addressing L&D from climate change. The

most influential sustainable development perspective to date is the capital theory (with its weak

and critical capital variants), while the human development perspective remains a viable but

marginal alternative (Boda and Faran 2018). The capital theory perspective suggests that

sustaining economic capacity to produce goods and services is achieved by maintaining a

stock of productive capital as a means to meet human needs (Stern 1997). The human

development perspective, in particular Amartya Sen’s capabilities approach, suggests that

sustaining individual and collective capacity (capabilities) will achieve valued human states

of being and doing (functionings) (Sen 2001). Viewing L&D though these divergent perspec-

tives of sustainable development should lead to very different appraisals of what L&D is, how

it should be measured, and what the appropriate policies are to effectively address it when it

occurs.

We searched Web of Science (December, 2019) using the broad search strings

“loss and damage” AND “climate change”. This produced a 137-paper sample before

manual refinement. We reviewed the resulting article titles and abstracts manually,

highlighting papers with only ambiguous connections to the search topic—all papers

with obvious or strong connections were included in the final literature sample. In this

process, we flagged 30 papers for further review to determine inclusion. After

reviewing the full papers, two of the 30 flagged papers were removed for lack of

relevance. Eight additional papers were found through analysis of citations in articles

reviewed. This resulted in a final article sample size after manual refinement of 145

peer-reviewed articles.

Our initial approach was to categorize L&D research according to theories of sustainable

development explicitly used in each L&D paper; however, this proved impossible due to the

lack of explicit engagement between these bodies of literature. Of the 145 articles reviewed,

we found that 66% makes no mention of sustainable development in any way, no matter how

banal. The remaining 34% which does mention sustainable development either mentions it

generically or refers specifically to the SDGs as a related policy initiative; no articles reviewed

explicitly employed a definition or theory of SD. We instead attempted to identify the implicit

sustainable development theory through analysis of each paper’s definition of L&D. If

anything is agreed upon in L&D research, however, it is that there is currently no agreed

upon definition. We are confronted with a variety of different definitions in the 145 articles

reviewed, with a handful of (intentionally) vague definitions most commonly employed (see

definitions breakdown Fig. 2 in supplementary materials). The lack of conceptual clarity in

these multiple definitions has created confusion that some argue has prevented L&D research

from advancing theoretically, while also stalling the development of comprehensive, effective

policies for addressing L&D in practice (Preston 2017; Surminski and Eldridge 2015; Gall

2015; Dilley and Grasso 2016; Roberts et al. 2017). This is again one of the primary

motivations for our desire to understand L&D in terms of sustainable development; sustainable

development provides an overarching framework for coherently conceptualizing, measuring,

and ultimately addressing L&D.

Due to this definitional ambiguity, we could not directly relate each article’s definition of

L&D to sustainable development theories. Instead, we had to first surface implicit
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understandings of L&D by analyzing metrics, policy strategies, and concepts embedded and

explicitly supported in each article. After reconstructing an article’s conception of L&D in this

manner, we were able to relate it to a corresponding sustainable development perspective. We

do so in reference to a typology of sustainable development (see Boda and Faran 2018). While

there are many ways to classify approaches to sustainable development (e.g., Hopwood et al.

2005), a typology is different from such common classifications in that it is not merely

descriptive but claims that the organizing principle of the types (i.e., what is to be sustained)

has an explanatory power. That is to say, the organization of the typology explains different

features of each type in a consistent manner. A typology of sustainable development should

provide some criteria for judging the consistency between aims—declared or tacit—of sus-

tainable development, the relevant concepts, metrics, and tools within each type.

In relation to this final process, a further 21 articles were deemed not relevant to capturing

theories of sustainable development in L&D (e.g., technical descriptions of climate change

attribution methodologies). In the final analysis, we fully reviewed and analyzed 124 papers.

3 Results and discussion: concepts, metrics, and governance of L&D
from four sustainable development perspectives

Our detailed review of 124 peer-reviewed articles reveals four distinct clusters of L&D

research that we differentiated in terms of their underlying sustainable development perspec-

tive (Fig. 1). The first cluster we describe herein represents the most prominent sustainable

development perspective present in the L&D research, that of economically focused “Weak

Sustainability” (40% of articles). We use the label “Weak Sustainability” due to its prominent

use in the sustainable development literature (see Stern 1997); it does not imply a “weak”

judgment on behalf of the authors. The second cluster we analyze is the smallest, which

represents an environmentally focused revision to the first cluster, namely “Critical Capital

Sustainability” (5% of articles). This is followed by the third cluster, which we label the “Wish

List” of valid concerns (31% of articles). The fourth and final cluster posits sustainable

development and thus L&D in the tradition of human development (HD; 7% of articles).

The inclusion of an article in a research cluster does not imply the explicit adherence of the

article’s authors to the referenced sustainable development perspective; rather, we argue that

these authors de facto adopt certain theories of sustainable development via their understand-

ing of L&D (see Methods and Analysis).

The number of the SDG goals most relevant to each cluster is highlighted as an indication

of the breadth of concerns within each approach. The bottom axes represent an increasing

(from left to right) concern for the most vulnerable groups in society. The number within and

the size of the gray circles are proportionate to the clusters percentage of total articles analyzed.

The graphic does not include the ethics and justice cluster; thus, the percentages do not sum to

100%.

The sustainable development perspective correlated with each of the four clusters of L&D

research reviewed exist along gradients of comprehensiveness of their considerations (from

economic, to environmental, to societal concerns), as well as an increasing recognition of

disproportionate impacts and social vulnerability to climate change. Below we review and

distinguish each cluster by its conceptual content, focus on metrics or measurement, and

governance implications, derived from the underlying sustainable development assumptions

implicitly informing each approach to L&D.
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We also identified a fifth cluster of L&D research pertaining to ethics and justice, and

accounting for 16% of all articles reviewed. The angle of justice is central to L&D, and we are

aware that there are several distinct theories of justice in moral philosophy, and as a result,

different perspectives on justice in the L&D literature are in need of being reviewed in the

context of sustainable development. We emphasize that the question of ethics and justice in

L&D research is critical, so much so that it deserves a close treatment in its own right. This

treatment can build on an initial clarification of the assumed theories of sustainable develop-

ment in L&D research that we propose here. Recognizing the centrality of this issue, we set it

aside for now with the intention to give it a proper treatment in future research, once we have

explored the sustainable development theories underlying L&D research, our aim at present.

3.1 Weak sustainability perspective on L&D

3.1.1 Concepts

The weak sustainability perspective represented in cluster 1 is the base version of capital

theory, where the primary aim of sustainable development is to maintain (or grow) generalized

capacity to produce economic well-being. Here, major impacts from climate extremes are

viewed as a concern because they disrupt production processes by depleting some capital, thus

reducing the productive capacity of society, and as a result lower the ability to meet individual

and collective needs (Lyster 2015; Lashley and Warner 2015; Lassa et al. 2016; Kemp-

Benedict et al. 2019). Addressing L&D through the weak sustainability perspective is funda-

mentally about retrieving (at least) the initial level of capital stock, thus resuming the level of

production that existed before the experience of, e.g., an extreme event. Similarly, preventing

L&D in this perspective prioritizes protecting the existing level of production by making sure

Fig. 1 Each box contains a brief description of the defining characteristic of the clusters of L&D research
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that the existing capital stock is not vulnerable to (impending or hypothetical) impacts from

CC (He et al. 2015). The focus on capital stock has been termed by some as prioritizing

“protecting development investments” (Surminski and Eldridge 2015; Benjamin et al. 2018).

Weak sustainability requires that L&D be understood in terms of impact on specific

productive capital assets. This includes, for example, direct impacts on agricultural fields,

livestock, critical infrastructure, and lost labor, as well as loss of yield/revenue from, for

example, crop losses (e.g., cereals, rice, rubber, acacia) and money spent on recovery/coping/

adaptation. This literature covers such impacts across a variety of sectors, most predominantly

agriculture, but also, e.g., tourism (Forzieri et al. 2018; Lassa et al. 2016; Tiepolo et al. 2018;

Brown et al. 2018; Beckman and My Van Thi 2016; Huggel et al. 2015). There is also

recognition that productive sectors can be interlinked, with CC impacts triggering “chain

losses down the line of connected [production] systems” (Zaidi 2018). This also implies that

L&D to capital stocks may be “direct, indirect, or secondary/consequential” (Wirtz et al.

2014).

3.1.2 Metrics

Measurement of observed and projected L&D requires calculating the value of impacts to

capital assets by actual or potential warming trends. For example, there have been studies on

projected impacts to productive capacity in Europe, SIDS, and at the global level (respectively)

(Forzieri et al. 2018; Hinkel et al. 2014; Thomas and Benjamin 2018a; Marjanac and Patton

2018) and studies on observed impacts in Caribbean, China, SIDS, Fiji, Australia, Colombia,

and Alaska (Lashley andWarner 2015; He et al. 2015; Benjamin et al. 2018; Brown et al. 2018

Huggel et al. 2015; Frieler et al. 2017; Sultan et al. 2019). At the most aggregate level, L&D to

productive capacity is measured in terms of GDP, which also can be either in terms of

measured losses to (Benjamin et al. 2018) or projected impact on (Hinkel et al. 2014; Pretis

et al. 2018; Gsottbauer et al. 2018) a nation’s total capital stock.

This research highlights the centrality of monetary metrics and the reliance on economic

choice and cost-benefit analysis in deciding how to handle L&D. Since different forms of

capital are assumed to be substitutable with each other within weak sustainability, exchange

value is utilized as a general equivalent between various kinds of capital, and addressing L&D

focuses on the “replacement value” of lost or damaged capital (Lassa et al. 2016; Brown et al.

2018; Zaidi 2018; Mace and Verheyen 2016). Much of the empirical literature in this cluster

draws on existing damage databases to calculate L&D (e.g., NatCatService, Desinventar, EM-

DAT) (Tiepolo et al. 2018; Doktycz and Abkowitz 2019). The standard criteria in these

databases include number of people affected, number of people killed, and monetary damages

accrued to infrastructure, property, and other assets (Wirtz et al. 2014).

Some have pointed out the difficulty in monetizing some aspects of L&D, for example,

capital stocks that are not commonly traded on markets (Thomas and Benjamin 2018a). From

the perspective of weak sustainability, the point is not to wonder about the difference between

“economic” and “non-economic” L&D, but if the purpose is compensation, the point really is

how to turn so-called “non-economic” L&D into monetary quantification (Mintz-Woo 2018).

Research in this cluster often recognizes that capital stocks without a price can be valued using

standard methods (e.g., lost productivity, ecosystem valuation, econometric models, general

equilibrium models, ECLAC methodology) (Gall 2015; Dilley and Grasso 2016), as has also

been acknowledged by the UNFCCC (Preston 2017).
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3.1.3 Governance

The use of monetary metrics for measurement and compensation points to the assumption of

substitutability of capitals, with important implications for L&D. Although directly compen-

sating lost capital by paying out its monetary value is of course an option and often what

comes to mind when “compensation” is discussed (Mayer 2014), the logic of weak sustain-

ability would suggest that whatever the most efficient way to replenish the total stock of capital

to the former level (rather than replacing the same capital) is the appropriate course of action.

This can be in the form of, for example, changing the type of productive activity by remaining

“flexible”, including adjusting crop type or changing jobs (e.g., from farming to day labor)

(Ahmed and Schmitz 2015; Beckman and My Van Thi 2016). It can also take the form of

investing in other factors that improve productivity, e.g., knowledge and capacity building

(Roberts et al. 2017), as long as doing so maximizes social utility.

Regarding practical tools, this perspective utilizes economic reasoning and cost-benefit

analysis (Lincke and Hinkel 2018) to justify investing in projects to avoid or minimize L&D.

The L&D that is beyond CBA justification has been labeled as “residual” (Ma et al. 2015).

Managing financial vulnerability leads to the use of economic risk management tools (Mechler

and Schinko 2016; Schinko and Mechler 2017), including various forms of insurance, disaster

bonds, and disaster hedging (Burkett 2014; Wirtz et al. 2014; Broberg 2019; Nordlander et al.

2019). These tools facilitate the management of financial risks to reduce loss of capital

(Hochrainer-Stigler et al. 2017). They also facilitate capital investment and substitution post-

disaster (Lyster 2015; Hochrainer-Stigler et al. 2017; Kehinde 2014; Emmerling 2018; Mayer

2014), even in situations where avoiding L&D may not “comply with cost-benefit principle”

(Ma et al. 2015; Sharma 2017). The private sector sees these as posing “business opportuni-

ties” in the areas of “insurance, modelling, reconstruction” (Surminski and Eldridge 2015).

One reason for the prevalence of the weak sustainability perspective may be its inherent

reductionism. Having one-dimensional metrics (i.e., assuming all values are commensurate)

simplifies evaluation and makes policy choice more decisive (Porter 1996). The literature in

cluster 1 echoes this need for a universal approach, arguing that it is essential for L&D to be

consistently addressed (Roberts et al. 2017) and practically necessary due to limitations of

existing data, which is largely monetary (Gall 2015; Dilley and Grasso 2016). Furthermore,

Surminski and Eldridge (2015, p. 13) note that the lack of a clear definition “can create

confusion amongst stakeholders such as the private sector”. This confusion is considered

problematic because misunderstanding actual monetary values may “encourage over-

investment in preventative measures and/or under-invest in productive activities” (Brown

et al. 2018).

3.2 Critical capital sustainability perspective on L&D

3.2.1 Concepts

The “Critical Capital sustainability” perspective represented in cluster 2 emphasizes the unique

role of natural capital in maintaining production. Some research in cluster 1 already notes that

CC will impact natural systems in a way that will affect humans (Ourbak and Magnan 2018;

Vincent and Cull 2014; Hoad 2016; Birkmann and Welle 2015; van der Geest 2018). Indeed,

the UNFCCC working definition of L&D “explicitly includes losses and damages that

negatively affect natural systems” (McShane 2017). However, what distinguished cluster 2
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is the explicit recognition of the importance of specific kinds of natural capital in specific

production sectors and for specific communities, such as agriculture and tourism (Stabinsky

and Hoffmaister 2015), as well as forestry and marine subsistence systems (Sonja and Harald

2018). The main argument is that there is a critical level of (particular) natural capital that has

to be maintained or the aggregate stock of capital would be diminished (see Blicharska et al.

2019). As a result, the main concern with CC is that L&D may undermine major natural

systems which underpin economic production, e.g., “land use patterns, cropping systems,

productivity, and optimum agriculture output [which will] adversely affect the livelihoods,

economic activities and environments” (Arfanuzzaman et al. 2016). This comes with empha-

sizing the need to explicitly account for all ecosystem services whenever a productive natural

habitat is impacted by CC (Cabral et al. 2017).

Here, there is also some initial recognition of L&D to natural capital as non-substitutable,

which is discussed as “irreversible” damage to natural resources that cannot be replaced,

repaired, or restored, e.g., freshwater resource loss from melting cryosphere (Stabinsky and

Hoffmaister 2015; Huggel et al. 2019), which differentiates this perspective from the substi-

tutability assumptions in cluster 1. Cluster 2 is the first place where ecological science would

have an explicit role in measuring and addressing L&D. However, while distinct from cluster 1

in its rejection of substitutability assumptions and focus on critical natural capital, the primary

focus is still on the stock of capital as the determinant of economic growth, thus remaining

within capital theory more broadly. This is opposed to the perspectives that, say, recognize

institutions, or well-defined property rights, or perfect markets, as determinants of growth, as

we will see below.

3.2.2 Metrics

The critical capital sustainability perspective requires employing a combination of environ-

mental and monetary metrics to monitor changes in critical productive capital stocks. Although

not yet used in relation to L&D, in other contexts, ecologists have argued that researchers can

apply ecological principles and modeling tools to identify and monitor critical natural capital

(Brand 2009). There is already recognition within the weak sustainability literature of cluster 1

that there is a need for improved indicators related to L&D of natural capital in current disaster

databases, the inclusion of which is currently “patchy and arbitrary in scope” if not “entirely

missing from the indicator set” (Zaidi 2018). While currently underutilized, there are however

promising candidates for indicators of ecological sustainability, for example, the numerous

environmental indicators underpinning ecological SDGs (e.g., indicator sets 14 and 15). As

noted in cluster 1, it is possible to monetize critical natural capital that does not currently have

a market price, using a variety of standard methods, though different approaches can lead to

quite different values (TEEB 2010).

3.2.3 Governance

The policy implications of cluster 2 are geared toward environmental conservation and

sustainable management. Some researchers argue, for example, that the importance of natural

capital for maintaining productive capacity suggests the need to support “ecosystem based

adaptations” (Arfanuzzaman et al. 2016) which ensure addressing L&D is accomplished

within “planetary boundary” constraints (Preston et al. 2013; Sharife and Bond 2013). This

implies the need to address “ecological debt” through conservation and restoration and
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promote policies that address L&D in a way that uses natural capital while also protecting and

conserving it (Sharife and Bond 2013). In this regard, the need to preserve critical natural

capital may require interventionist political decisions (Sharife and Bond 2013). Recent work

by Bruckner (2019) suggests that other international policy frameworks, in particular the

Global Pact for the Environment, could help in connecting L&D policy and practice to

concerns over the conservation of environmental assets.

3.3 Wish list perspective on L&D

3.3.1 Concepts

The third cluster, which represents a wish list of valid concerns, in addition to economic issues

has a strong emphasis on so-called “non-economic” forms of L&D that have not been well-

captured by the previous clusters. This includes losses to culture, health (mental and physical),

territory, social networks and relationships, and even “epistemic” loss (Taub et al. 2016;

Preston 2017; Warner and van der Geest 2013; Werkheiser 2017; Scott and Smith 2017;

Acosta et al. 2016; Bauer 2013; Monnereau and Abraham 2013), issues which have also been

noted by the UNFCCC more generally (Serdeczny et al. 2018). These forms of L&D are often

discussed as “intangible” due to their deriving from culture and identity (Chandra et al. 2017;

Tschakert et al. 2019; Tschakert et al. 2017; Fekete and Sakdapolrak 2014). Such “intangible”

L&D may also include ecosystems, but less for their contribution to production (cf. cluster 2

above) than their cultural, ethical, or other immaterial significance (Preston 2017; Barnett et al.

2016; Mukherji et al. 2019). Overall, this cluster represents a broader range of L&D than is

currently being explored by most L&D scholars (McShane 2017; Birkmann and Welle 2015;

Gewirtzman et al. 2018). Many of these kinds of impacts are related to climate-induced

migration (Mayer 2017; McNamara et al. 2018; Roberts and Pelling 2018; Roberts and

Andrei 2015; Thomas and Benjamin 2018b, Thomas and Benjamin, 2019).

Many of these forms of “non-economic” and “intangible” L&D are considered to be

irreplaceable, not necessarily due to their being complementary to other forms of capital (cf.

cluster 2), but due to their deriving from place and cultural specificity (Taub et al. 2016;

Tschakert et al. 2019; McNamara et al. 2018; Thomas and Benjamin 2018b; Barnett et al.

2016). Such L&D is recognized as differential because of context-specific physical character-

istics like geography, as well as culture, age and gender of the impacted population, as

demonstrated in case studies in the Philippines, Bangladesh, Nepal, the Hindu Kush Himalaya,

and Gambia (Chandra et al. 2017; Rabbani et al. 2013; van der Geest and Schindler 2016;

Eugenio et al. 2016; Yaffa 2013; Mukherji et al. 2019). Some of this literature discusses more

concretely why and how these impacts matter to people and thus constitute L&D. There are

two main lines of argument. First, some researchers emphasize that L&D needs to be

understood in terms of the values people hold (Tschakert et al. 2019; Tschakert et al. 2017;

Barnett et al. 2016). Second, some researchers emphasize concerns over maintaining human

agency (Warner 2012), including the importance of maintaining access to basic goods

(Herington, 2017). While some discuss agency in terms of “self-determination” (e.g., knowl-

edge and practice, participation) (Werkheiser 2017; Tschakert et al. 2019; Roberts and Andrei

2015), the concept of “agency” can be equivocal, as it could easily be reducible to “human

capital” and thus incorporated into capital theory, as opposed to agency as “self-determination”

which is quite different.
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It is important to note that simply pointing beyond capital stock does not necessarily imply

moving beyond economic reasoning or a focus on utility maximization. Concerns over

“cultural” or “social” L&D could well reflect a strong advocacy of economic growth, for

example, when such factors are seen as important in lowering transaction costs (see, e.g.,

Putnam 2001). This would, for example, bring into focus the role of trust institutions

(Birkmann and Welle 2015) and cultural heritage (Vincent and Cull 2014) in ensuring

smoothly operating economic activity. Such a perspective is different from capital theory in

that instead of stock of capital, it recognizes a smoothly operating market (which technically

translates into a market with low transaction costs) as the decisive determinant of growth.

3.3.2 Metrics

Some of the authors in this cluster seem to reject the use of (primarily) monetary metrics,

calling for a richer informational basis to be considered in L&D research (McShane 2017),

which could be achieved through e.g. increased participation. Although some recommend

moving beyond economic dimensions of L&D, they often do so only formalistically. We say

this because many of the emphasized “intangible” and “non-economic” dimensions of L&D

included in this cluster can reasonably be reduced to economic categories and thus be

incorporated in capital theory, e.g., health (physical and mental) as “human capital”, as

previously mentioned.

However, some authors in this cluster stand out by explicitly arguing that quantitative,

particularly monetary, approaches exclude important, qualitative considerations which they

argue either cannot (Verchick 2018; Roberts and Andrei 2015) or should not be quantified

(Tschakert et al. 2019; Serdeczny et al. 2018). More specifically, some argue that monetary

metrics and related tools (e.g., IAMs) miss the multi-dimensional nature of L&D which can

have disproportionate implications for the most vulnerable social groups (van der Geest and

Schindler 2016). Some suggest instead that focus should be on ensuring “sustainable liveli-

hoods” rather than focusing on the monetary equivalent, with the recognition that the utility

derived from a certain level of income can be very heterogeneous across social groups and

individuals (e.g., an enabled person versus a person with disabilities) (van der Geest 2018).

This literature points to going beyond the utilitarianism of monetary metrics, which distin-

guishes it from primarily economic approaches to L&D. As an alternative to monetary metrics,

some authors point to existing well-being frameworks for appropriate indicators, e.g., those

developed under the human development approach to well-being (Verchick 2018; Serdeczny

et al. 2018; Preston 2017) (discussed more in the next section), though these alternative

indicators are not actively utilized within this cluster of research.

3.3.3 Governance

What policy recommendations may eventually flow from the wish list cluster is inconclusive.

However, there is a general consensus that what counts as “appropriate” policies needs to be

“adapted to the local needs and values of local communities” (Acosta et al. 2016). Further-

more, it is argued that this requires a participatory, “co-production” approach to develop

policies that are situated in specific socio-cultural contexts (Barnett et al. 2016). However, an

unconditional support of “community” and especially “cultural preservation” could be prob-

lematic. While what is considered important L&D may depend on the “values” of a certain

community, and what kind of culture they have, it is clear that some “community values” may
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very well be oppressive to particular social groups, not least women and girls (Sen 1989). How

to handle this tension, and by what decision procedure certain values would be prioritized, is

not addressed in this wish list cluster.

3.4 Human development perspective on L&D

3.4.1 Concepts

The fourth cluster of research identified, which represents a capabilities approach to human

development, in many ways builds on a recognition of the other perspectives covered so far,

including the importance of productive capacity, environmental assets, and place-specific

social relations and cultural traits. However, the major difference between this cluster and

those previously considered is related to the explicit claim that these aspects are important

because of their implications for whether individuals can achieve valued states of living

(Wrathall et al. 2015; Gendreau 2017). As such, the main focus of the human development

perspective to L&D is on the substantive freedoms people have to achieve a certain level of

well-being (as opposed to standard of living) (Lyster 2017). Valued states of being and doing

are seen as a function of a person’s capabilities set, or the substantive opportunities available to

the person (e.g., their ability to live long and healthy lives, benefit from educational opportu-

nities, participate politically, etc.). The utilizing of different parts of a person’s capabilities set

produces various functioning states. L&D from climate-related extreme events can negatively

(or positively) influence whether a person can, still can, or can no longer utilize their full

capability set and thus actually achieve desired states of being and doing (functionings)

(Schwan and Yu 2018), as demonstrated in case studies in Bangladesh and Japan (Chiba

et al. 2017). Furthermore, as opposed to the capital theory perspectives, the human develop-

ment perspective is pluralist about value in the sense that the kinds of capabilities relevant to

L&D differ in quality, not just quantity (Chiba et al. 2017; Lyster 2017). An important

component of individual capabilities is the necessity of supporting social institutions that

provide a context within which individuals can substantively utilize their capabilities (Lyster,

2017; Chiba et al. 2018).

This cluster places strong emphasis on the most vulnerable individuals and communities as

the priority for action regarding L&D. This is because improving the capabilities of the least-

well-off is seen as both the ends of sustainable development (the expansion of capabilities) and

the means to further sustainable development (improving one’s capabilities set allows them to

more effectively participate in the further expansion of the capabilities of themselves and

others) (Lyster 2017).

3.4.2 Metrics

The focus on capabilities necessitates a wider informational basis than that considered under

the weak and critical capital perspectives above. Instead, a dashboard of indicators related to

various relevant capabilities would be needed, for example, those linked to the measurement of

well-being noted by some researchers in cluster three above (Verchick 2018; Serdeczny et al.

2018; Preston 2017). While the explicit measurement of the impacts of CC on capabilities has

not yet been advanced in L&D research, examples of how this may be done exist in other

development contexts. Capabilities can be objectively and subjectively measured in various

ways, utilizing many standard techniques and existing data sources to develop a relevant
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dashboard of well-being indicators, though improvement in the availability and quality of

indicator data for at least some capabilities is likely to be necessary (Stiglitz et al. 2010).

Outside of L&D, there is some debate over whether human development should come with a

standard list of basic capabilities (Nussbaum 2003), or be left open for context specificity (Sen

2004). Within the scope of L&D, and recognizing the heterogeneity in socio-economic

conditions and cultural value systems, the preference would perhaps be to avoid fixed lists

of indicators, instead going for a dashboard of indicators fit for context (Lyster 2017).

3.4.3 Governance

The focus on the individual’s ability to achieve valued states of being implies that, apart from

monetary compensation, major focus of L&D policies would need to be on (re-)establishing

the conditions conducive to certain functioning states, or which actively expand the range of

substantive capabilities. In other words, the aim of L&D policy, as Gendreau (2017, p. 169)

put it, should be “promoting those contexts within which particular forms of agency and value

expression can flourish”. Examples in the literature on how governance of L&D can be

addressed in a way that prioritizes capabilities include mobilizing more mental health services,

increased attention to malnutrition, and ensuring educational opportunities for children, among

others (Chiba et al. 2018). This emphasis on well-being is in line with what some researchers

capture under the rubric of “social protection” (Schwan and Yu 2018; Aleksandrova 2019).

Furthermore, some research within this cluster recognizes that simply putting things back the

way they were prior to the experience of L&D is insufficient, as it fails to address pre-existing

inequalities (Wrathall et al. 2015; Roberts and Pelling 2019). Indeed, one of the purported

strengths of taking a capabilities approach to impact studies is its ability to disaggregate

impacts and bring to light pre-existing social inequalities (Gardoni and Murphy 2009). When

prioritizing capabilities and focusing on addressing the needs of the least well off, the

importance of conducive social institutions cannot be overstated, and their existence should

not be assumed. Implementing a capabilities approach in the face of existing social inequalities

is one of the major theoretical and practical challenges of this approach.

The question of which capabilities should be prioritized will surely arise. While not

discussed in the L&D literature, the “social choice” approach to collective decision-making

has been suggested by Amartya Sen himself as the appropriate procedure associated with a

capabilities approach to sustainable development (Sen 1999), and the same would apply to

L&D. Social choice is the process by which the dashboard of indicators are ranked by priority

through social negotiation, which then provides the criteria for assessing competing projects

relating to L&D. Importantly, as pointed out by Gendreau (2017), this does not imply that

“every interest must be met”. Rather, the general orientation in decision-making is toward the

expansion of capabilities, particularly for the least-well-off.

4 Research and policy implications

Our review of the theories of sustainable development implicit in L&D research has important

implications for both future research and policy. The four research clusters reviewed here

reveal that there are multiple theories of sustainable development at work in L&D research,

each with their own strengths and limitations, and further research is needed to better

understand the contribution of each sustainable development perspective in defining and
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addressing L&D in policy and practice. The particular strengths, weaknesses, and research

frontiers of each cluster are summarized in Box 1.

Box 1. Strengths weaknesses and research frontiers of four L&D research clusters reviewed.

Cluster 1: The strengths of theWeak Sustainability perspective on L&D are its universality and scalability, clear

policy relevance and ability to utilize data and tools already well developed in the areas of DRR and CCA.

This perspective has important limitations in particular related to the accuracy and legitimacy of the valuation

techniques utilized as means to incorporate non-market concerns into decision-making processes (i.e. CBA).

As a result we see the frontier of this research cluster to be in developing and testing improved valuation

processes which improve the accuracy and social acceptability of the monetary measurement of all forms of

L&D, for example connecting to promising work on “deliberative” approaches to monetary valuation

(Bartkowski and Lienhoop 2018).

Cluster 2: Among the strengths of the Critical Capital Sustainability perspective on L&D is the explicit focus it

brings to ecological limits and ecosystem conservation which has been acknowledged in sustainability-related

research and policy circles for some time (Kates et al. 2005). However significant limits remain in particular

around techniques for adequately identifying and monitoring critical natural capital stocks in practice. As a

result we see the frontier of this research cluster to be in the extremely underdeveloped area of how to apply

well-established knowledge of ecosystem change and conservation to the measurement and evaluation of

L&D and how to translate this into scalable policy prescriptions that reflect the best practices of conservation

science.

Cluster 3: Among the strengths of the Wish List of valid concerns perspective on L&D is the breadth of relevant

considerations it identifies beyond economic production specifically, and the related insistence on the

theoretical and practical importance of paying acute attention to context which also draws attention to the

most-vulnerable populations. The major limits in this cluster are however significant, related in particular to

the lack of theoretical coherence among the diverse concerns, which is also reflected in the ambiguity of its

policy implications. As a result we see the frontier of this research cluster to be in making conceptual advances

capable of consistently and coherently handling these many concerns which will help make them more

amenable to measurement, monitoring and scalable policy prescriptions.

Cluster 4: The strengths of the Human Development perspective on L&D are many. These include its ability to

account for and incorporate a wide variety of heterogeneous information, its ability to remain context sensitive

while also scalable, its instrumental and substantive focus on the most vulnerable groups in society and its

emphasis on the disaggregation of impacts. While this perspective is theoretically strong it currently suffers

from important limitations regarding its meaningful operationalization. As a result we see the frontier of this

research cluster to be in how to operationalize the capabilities perspective across a diversity of contexts and

scales, including what social institutional arrangements are conducive or prohibitive to its uptake as a

decision-making logic. This latter aspect is particularly important regarding the utilization of a social choice

procedure for ranking relevant capabilities for decision-making purposes, which will be necessary for this

perspective to be effectively utilized as a L&D policy.

Clearly, much more research is needed in the area of L&D, not only at the frontiers of each

of the identified research clusters but also in evaluating these perspectives theoretically and

empirically. This work will help build a more comprehensive understanding of the theoretical

and practical limitations of each perspective and thus identify principles for best practice and

robust L&D policy development and implementation. Doing so will also inform practitioners

about the assumptions embedded in, and practical implications of, their adoption of certain

strategies of sustainable development in service of avoiding, minimizing and addressing L&D.

In terms of L&D policy, our findings suggest that practitioners should aim to clarify to

which perspective on sustainable development they subscribe and justify metric and policy

choices in relation to this guiding strategy. Clarifying how sustainable development assump-

tions are informing L&D research and suggestions for governance provides a major step

toward fulfilling the ambition of the WIM to handle L&D in coherent, comprehensive, and

integrative ways. This is an extremely timely contribution. Since the adoption of WIM, L&D

has gained further legitimacy through its inclusion in Article 8 (2015), as well as the

transparency framework and global stocktake (2018), of the Paris Agreement. However, the

recent review of WIM at COP 25 concluded that there is an urgent need for translating the best

available science on L&D into effective policy, including explicit compensation
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mechanism(s). Our analysis demonstrates that there has been progress in L&D scholarhip

reflected in the continuing expansion of the boundaries of concern considered relevant to the

field, with the human development perspective more than any other able to account for the

wide-ranging concerns captured by the developing concept of L&D.

5 Conclusion

The results of this review support the idea that sustainable development provides a coherent,

comprehensive, and integrative framework for the further development of L&D scholarship.

To substantiate this, we highlight two overarching conclusions: (1) assumptions about the aims

of sustainable development do in fact determine how one conceptualizes, measures, and

governs L&D from CC and thus is a critical factor in L&D policy development and (2) that

the human development approach currently represents the most advanced perspective on

sustainable development and thus should more explicitly inform the development and imple-

mentation of L&D policy.
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