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Abstract

This systematic literature review critically evaluates the extent to which community-based vulnerability assessments are
progressing towards less siloed approaches that address spatial and temporal interactions and multiple exposures. The
review focuses on studies that apply the most commonly operationalised frameworks in the livelihoods and climate change
disciplines between 2014 and 2023, the Sustainable Livelihoods Framework (SLF) (n=72) and the [IPCC AR4 Framework
(AR4) (n=101). This review found that a minimal number of studies are addressing limitations. This was most significant in
relation to the inadequate consideration of spatial scale (SLF 1%; AR4 5%), future temporal scale (SLF 4%; AR4 7%), and
exposure to multiple shocks and stressors (AR4 7%; SLF 8%) within studies. Progress was seen with respect to overcoming
siloed perspectives, which had previously led to the exclusion of external shock and stressor events (SLF) or socioeconomic
factors (AR4) within assessments. Despite this progress, AR4 based studies were found to exclude key components of adap-
tive capacity, particularly in relation to natural (28%), financial (57%) and components of social capital. Additionally, only
47% of SLF based studies measured exposure to shock and stressor events. To overcome limitations scholars must engage
with 1) less-siloed frameworks that combine perspectives from the livelihoods and climate change disciplines and ii) non-
static approaches that assess vulnerability in the context of social-ecological systems or use ethnographic methods (e.g.,
scenario planning and participatory mapping) to contextualise outputs. By engaging with these limitations, scholars reduce
the potential for assessments to produce ineffective, or maladaptive outcomes.

Keywords Community-based vulnerability assessments - Vulnerability limitations - IPCC AR4 - Sustainable Livelihoods
Framework - Systematic review

Introduction (Thiault et al. 2021; Windfeld et al. 2019). These studies aim

to support local communities in achieving livelihood goals

The application of community-based vulnerability assess-
ments (CBVAs) as tools to guide positive development
outcomes is on the rise in low-income rural environments
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such as poverty reduction, sustainable natural resource use,
or adaptation to global change by evaluating their likelihood
of being impacted by exposure to shock and stressor events
(Adger 2006; Serrat 2017; Smit and Wandel 2006). Assess-
ment outputs are commonly used to inform the design and
development of strategic management actions, by provid-
ing a basis to better understand the structural factors that
drive vulnerability (Fiissel and Klein 2006; Johnson et al.
2016; Thiault et al. 2020). Over recent decades CBVAs have
increased in popularity and have primarily focused on vul-
nerability in the context of climate change, or the capacity
to meet Sustainable Development Goals (Ford et al. 2018;
Zhang et al. 2019). This has led to the implementation of
CBVAs which are approached through the lens of climate
change adaptation or livelihoods and development (from
here on referred to as a livelihoods perspective). Where the

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10113-023-02179-z&domain=pdf
http://orcid.org/0000-0002-1476-3039

21 Page 2 of 17

Regional Environmental Change (2024) 24:21

former aims to support adaptation to physical shock and
stressor events (Adger 2006), and the latter aims to alleviate
internal socioeconomic conditions such as poverty (Scoones
2009). However, the existence of distinct limitations within
CBVAs applied from these lenses has led scholars to ques-
tion if outputs can adequately capture the complexities of
human—environment interactions (McDowell et al. 2016;
O’Brien et al. 2007). These limitations include i) failure to
integrate the full range of biophysical and socioeconomic
factors that drive vulnerability (Ford and Pearce 2012; Ford
et al. 2018), ii) the limited consideration of spatial and tem-
poral interactions that drive feedback effects for communi-
ties (Fekete et al. 2010; Thiault et al. 2018) and iii) failure
to address vulnerability in the context of multiple shock and
stressor events (Bennett et al. 2016). By failing to progress
beyond these limitations, where CBVA outputs are used to
inform management, there is a potential for maladaptive
responses to emerge from well-intended actions (Castree
et al. 2014; Magnan et al. 2016; Murphy 2011).

The origins and trajectory of the vulnerability concept
within the livelihoods and climate change adaptation dis-
ciplines have resulted in distinct perspectives and desired
outcomes for CBVAs (Adger 2006; Hufschmidt 2011; Jans-
sen and Ostrom 2006). For example, when approached from
the livelihood’s perspective (Sen 1981), vulnerability is
addressed as an internal socioeconomic condition, measured
by quantifying a household’s access to a list of pre-defined
assets considered important in the context of livelihoods
(O’Brien et al. 2007). Vulnerable households are identified
as those that have limited access to these assets, placing
them at risk of impact from undesirable social conditions
such as poverty or food insecurity (Scoones 2009). Out-
comes of this approach are framed around improving access
to assets within a community (e.g., via the development of
fair and just livelihood portfolios), and often give specific
focus to the Sustainable Development Goals (Morse and
McNamara 2013). Limitations of livelihoods based CBVAs
relate to failures to consider how the broader context (i.e.,
external shocks and stressors that exist in a landscape in
which a household operates) influences vulnerability (Dilley
and Boudreau 2001; Mensah 2011). By exclusively analys-
ing internal socioeconomic conditions, livelihoods based
assessments are unable to understand how external events
(such as climate change) may impact a community (McLean
2015). Additionally, the static nature of assessments means
factors known to influence vulnerability across multiple spa-
tial (e.g., institutional and governance context) and tempo-
ral (e.g., changing resource availability) scales are often not
evaluated (Natarajan et al 2022).

CBVAs approached from the climate change adapta-
tion perspective explicitly focus on addressing the broader
vulnerability context in which a community operates (Bur-
ton et al. 1978; O’Brien et al. 2007). These CBVAs tend
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to assess spatial and temporal variation in the biophysical
characteristics of climatic shocks and stressor events, before
integrating this with a basic assessment of the socioeco-
nomic conditions that are likely to be impacted by exposure
to these events. This enables climate based CBVAs to predict
a community’s vulnerability to future biophysical conditions
and develop adaptive actions (e.g., resilient livelihood port-
folios) to reduce the potential socioeconomic impact of cli-
mate change (Adger 2006; Fiissel and Klein 2006; Kelly and
Adger 2000). Limitations of CBVAs approached from this
perspective relate to an empirical focus on the biophysical
characteristics of shock and stressor events, paired with an
incomplete and static picture of internal socioeconomic con-
ditions (Ford and Pearce 2012; Ford et al 2018; McDowell
et al. 2016). This focus can lead to maladaptive management
actions that fail to identify and account for the full extent
of impact climate change will have on a community (Ford
et al. 2018). Maladaptive management can also result from
the mismatch that occurs when pairing future shock and
stressor events with present-day socioeconomic conditions
(Jurgilevich et al. 2017). Additionally, a focus on climate
as the main driver of global change means CBVA’s applied
from this perspective often fail to consider the presence of
key non-climatic shocks and stressors that exist within the
landscape (e.g., resource extraction, land-use change, socio-
economic issues) (Bennett et al. 2016). This siloed focus on
climate as the main driver of vulnerability has continued
to persist despite an increased awareness of the cumulative
impacts that result from multiple interacting global change
pressures (Ford et al 2018; Rasanen et al. 2016).

In response to the limitations mentioned previously,
vulnerability scholars have promoted a transition towards
less siloed approaches to CBVAs that merge perspectives
from the livelihoods and climate change adaptation dis-
ciplines to address vulnerability more holistically (Ford
et al. 2018; Guerrero et al. 2018; Singh et al. 2017; Thiault
et al. 2021). Such a transition would result in CBVAs that
examine interactions between vulnerability arising from
internal socioeconomic conditions (e.g., livelihoods
based studies), with vulnerability resulting from exposure
to global change pressures that exist within the broader
landscape (e.g., climate based studies) (O’Brien et al.
2007). By merging these perspectives, CBVAs can bet-
ter integrate the range of biophysical and socioeconomic
factors that drive vulnerability (McDowell et al. 2016;
McLean 2015). Scholars have also called for the develop-
ment of methods to better address: i) cross-scale spatial
and temporal interactions (Jurgilevich et al. 2017), and ii)
exposure to multiple interacting shocks and stressors (Orr
et al. 2020). In doing so, CBVAs approaches would exhibit
increased capacity to capture and understand vulnerability
as a characteristic of complex social-ecological systems
(Ford et al. 2018).
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Over the past decade, numerous vulnerability frame-
works and methodological approaches have emerged that
apply less siloed perspectives and capture interactions
across broader spatial and temporal scales and multiple
exposures (e.g., Berrouet et al 2018; Birkmann et al. 2013;
Cinner et al. 2013; IPCC 2014; Marshall et al. 2013; Nay-
lor et al 2020; Thiault et al. 2018). However, CBVA cri-
tique articles spanning the early 2000’s to late 2010’s,
continue to present the same limitations, suggesting lit-
tle progress has been made to combat these issues within
the majority of studies (Dilley and Boudreau 2001; Ford
and Pearce 2012; O’Brien et al. 2007 Fekete et al. 2010;
Cameron 2012; Morse and McNamara 2013; Bennett et al.
2016; McDowell et al. 2016; Ford et al. 2018; Thiault et al.
2018). This may be associated to the continued domination
of CBVA approaches originating from the livelihoods (i.e.,
Sustainable Livelihoods Framework (SLF) (Scoones 1998;
DFID 1999)), and climate change adaptation (i.e., Inter-
governmental Panel on Climate Change AR4 Framework
(IPCC AR4) (IPCC 2007)) disciplines, that are subject to
previously mentioned limitations. To reiterate, for SLF
based studies limitations include i) failure to incorporate
the broader vulnerability context (i.e., external shocks and
stressors), and ii) failure to consider spatial and temporal
scale (Mensah 2011). Whilst for IPCC AR4 studies (from
here on referred to as IPCC studies) limitations include i)

Disciplinary

the development of an incomplete and static snapshot of
socioeconomic vulnerability, and ii) a singular focus on
exposure to climate change (McDowell et al. 2016; Jurgi-
levich et al 2017). Despite significant attempts to highlight
these limitations (Ford et al. 2018; Thiault et al. 2021)
the SLF and IPCC AR4 persist as the most commonly
applied CBVA approaches, with restricted perspective
on if, and how, authors are attempting to overcome their
limitations. This review aims to address this research gap
by systematically identifying, analysing, and critically
evaluating if scholars are progressing beyond limitations
within contemporary CBVAs that apply the SLF and IPCC
AR4. The discussion outlines the implications of failing
to engage with limitations and presents methodological
approaches (including relative strengths of the SLF and
IPCC framework) to support scholars in overcoming these
issues (Fig. 1). In doing so, the review contributes to a
growing body of work that intends to support CBVAs in
better facilitating positive development outcomes. Given
the exclusive focus on the SLF and IPCC framework, it
must be acknowledged that this review does not capture
trends across the entirety of the CBVA literature. Exam-
ples of additional CBVA approaches that tackle limitations
have been provided throughout the discussion to contex-
tualise review outputs in the broader CBVA landscape.

Solutions

Disciplinary Perspective

Limitations

= * Aimsto support climate Fails to comprehensively

-g = change adaptation. address internal

4:-_ g *  Vulnerability addressed as socioeconomic vulnerability®.
S the impact of exposure to

ﬁ o~ climate change. Fails to consider temporal

o 5 * Measured by quantifying variation in socioeconomic
= 9 the biophysical vulnerability2.

:‘: = characteristics of climate

® :)0 change, paired with a basic  Fails to address non-climate
E = understanding of internal events that drive exposure to
< socioeconomic conditions. multiple shocks and stressors>.
= § Fails to assess exposure to

o ° Aimsto rgfiuce poverty. external shocks and stressor
g_ Q Vulnerability addressed events?.

% (] as an underlying and

2 2 internal socioeconomic Fails to address the impact of
Q a condition. spatial scale on internal scale i
@ T+ Measuredby socioeconomic vulnerability?.
7] quantifying household

= n; access to assets that are Fails to address the impact of
3L important for temporal scale on internal

E livelihoods. socioeconomic vulnerability2.

Potential Maladaptation

Adaptive actions reduce the impact of
climate change but worsen socioeconomic
conditions for some of the population®.

Adaptation aiming to pair present day
socioeconomic conditions with future
climate fails due to changes through time®.

Adaptation fails to consider how climate
interacts with additional shocks and
stressors resulting in unidentified impacts3.

Adaptation improving socioeconomic
conditions fails due to negative impact
from shock and stressor events®.

Adaptation fails due to the impact of cross-
with landscape level
ecological processes and governance’.

Adaptation fails due to a lack of
consideration of historical perspectives
and future trajectories®.

Develop approaches that combine
disciplinary perspectives with those
of livelihoods and development®-10,

Integrate qualitative methods (e.g.,
scenario planning!?, longitudinal
approach!2) to address temporal scale.

Consider locally relevant shock and
stressors and their potential
interactions with climate change3.

Develop approaches that combine
disciplinary perspectives with those
of climate change adaptation®:10,

Develop approaches that
contextualise vulnerability in relation
to the broader environment®:13:

Develop qualitative approaches that
contextualise vulnerability in relation
to past and future conditions1:12:

1. Ford et al. (2018) 2. Thiauk et al. (2018) 3. Bennettetal. (2016) 4. McLean etal. (2015); 5. Magnan etal. (2016) 6. Conway etal. (2019) 7. Cummings et al. (2006) 8. Ekblom (2012); 9. Marshall et al. (2013) 10.1PCC (2014) 11. Butler et al. (2020) 12. Archer et al. (2017) 13. Brown & Kytta (2018)

Fig. 1 Limitations emerging from climate change adaptation (e.g., IPCC AR4) and livelihoods and development (e.g., SLF) community-based
vulnerability assessment frameworks, with associated maladaptation potential and suggested methodological solutions
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Materials and methods

A systematic literature review was conducted to identify,
examine, and critically evaluate community-based vulner-
ability assessments (CBVAs) based on the SLF and IPCC
AR4 framework conducted in low-income rural environ-
ments between 2014 and 2023. The review was conducted
in four steps: (1) a scoping exercise to identify the extent
and focus of systematic reviews in the topic area, and to
confirm that the SLF and IPCC AR4 are the most com-
monly operationalised frameworks in CBVA research,
(2) a systematic literature search for CBVAs using SLF
and IPCC AR4 frameworks in the period 2014 to 2023,
(3) application of inclusion and exclusion criteria to sys-
tematic search results, and (4) data extraction and content
analysis to answer key research questions regarding the
extent to which contemporary CBVAs tackle limitations
surrounding siloed perspectives (resulting in the exclusion
of external shock and stressor events (SLF) or socioeco-
nomic factors (IPCC) from assessments) and inadequate
consideration of temporal and spatial scale and multiple
exposures. Details of each of these steps are provided in
the following subsection and an overview of the process
is shown in Fig. 2.

Scoping exercise

A scoping exercise was conducted using the Web of Science
(Core Collection) to identify systematic literature reviews
assessing CBVAs over the last decade. Of the 22 reviews
that were identified (Supplementary Information 1), none
focused on identifying, examining, and critically evaluat-
ing the extent to which the limitations of CBVA approaches
are tackled within widely applied frameworks. The scoping
review also guided development of the systematic search
strategy, with database selection, timeframe and inclusion
criteria informed by past review methodologies. Given the
popularity of CBVAs as a tool to support development,
study focus was refined to centre around the most popu-
lar frameworks applied from the climate change adaptation
(i.e., IPCC AR4) and livelihoods and development (i.e.,
SLF) perspectives. An additional scoping exercise was con-
ducted to contextualise the popularity of these frameworks
in comparison to other highly cited CBVA approaches (e.g.,
Birkmann et al. 2013; Cinner et al 2013; IPCC 2007, 2014;
Marshall et al. 2013; Thiault et al. 2018). This exercise was
subject to the same systematic search strategy and screen-
ing process applied to the full systematic review process
described below.

Fig.2 The screening process - IDENTIFICATION
(based on PRISMA (2020) £ Records identified through: Total Records
guidelines) used to identify g 1) Database searching 2) Additional Identified:
CBVAs applyine the Sustain- 'ﬁ Web of Science Scopus Google
S applying ustat g [SLF 8186 857 20 9063
able Livelihoods Framework = PCC 5863 3669 52 9584
(Scoones 1998) and IPCC (AR4)
AR4 Framework (IPCC 2007)
between 2014-2023 Records after duplicates removed:
SLF | 8492
IPCC (AR4) | 6794
on
g Records screened: Records excluded by title:
g SLF [ 8492 - [ SLF [ 7075
5 IPCC (AR4) | 6794 IPCC (AR4) | 5475
’ !
Records screened: Records excluded by abstract:
SLF [ 1417 »| SLF | 866
IPCC(AR4) | 1319 IPCC(AR4) | 638
Full article texts d Records excluded by criteria:
SLF [ 551 » SLF | IPCC
IPCC(AR4) | 681 Not Retrieved 19 |22
o> SLF/IPCC Framework Not Included | 331 | 399
é Incorrect Location 23 35
2 Incorrect Scale 26 |40
2 Urban (not Rural) 6 12
M Lack of Indicators 31 |29
Human Dimensions Not Included in 2 |34
Context -
Language Barrier 1 4
Duplicate Data 0 5
= Y
E Final Articles:
e SLF [ 72
IPCC(AR4) [ 101
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Systematic search strategy

The Voyant Text Mining tool was used to select relevant key-
words for each framework. Search strings were developed and
pre-tested within selected databases (Web of Science — Core
Collection, Scopus, and Google Search Engine). Additional
keywords were included to reflect the focus on CBVAs dur-
ing framework application. Final search strings are provided
in Supplementary Information 2. The literature search was
completed in March 2023 and was restricted to journal arti-
cles and conference papers published between 2014 and
2023. This date range was chosen to reflect the publication
of the IPCC’s 2014 AR5 Risk Framework, which marked a
seminal transition of this organisation towards a less siloed
approach to vulnerability (Sharma and Ravindranath 2019).
By focusing on post 2014 literature, this review provides a
contemporary analysis of CBVAs during a time of increased
focus on the limitations of vulnerability assessments. It is
acknowledged that search strings may result in the exclusion
of some cross-scalar studies that address community level
vulnerability in tandem with other administrative units.

Screening process

A systematic approach to literature screening was adopted
following PRISMA guidelines (Page et al. 2021). Following
the removal of duplicate articles, the screening process pro-
gressively examined the title, abstract and full text of each
CBVA, based on a pre-defined set of inclusion and exclu-
sion criteria. A full list of these criteria is provided in Sup-
plementary Information 2. The screening process resulted
in the identification of 173 CBVAs for inclusion within the
review (Supplementary Information 3). Of these articles,
n="72 applied the SLF and n=101 applied the IPCC AR4
framework (Fig. 2).

Document review & content analysis

A structured approach for extracting, analysing, and criti-
cally evaluating qualitative and quantitative data from
CBVAs was developed to: i) determine bibliographical and
methodological trends across CBVAs that apply the SLF and
IPCC frameworks, and ii) examine if, and how contempo-
rary CBVAs are progressing beyond framework limitations.
To guide this process, the following thematic questions were
applied to data extraction and content analysis:

1. How are CBVAs applying the SLF and IPCC frame-
works distributed across time (e.g., year of publication)?

2. Are there any methodological trends in CBVAs applied
from the livelihoods and climate change adaptation dis-
ciplines?

3. Do SLF based CBVAs tackle limitations surrounding: 1)
failure to incorporate the broader vulnerability context
(i.e., the characteristics of external shock and stressor
events) and ii) failure to consider spatial and temporal
scale?

4. Do IPCC based CBVAs tackle limitations surrounding:
i) failure to adequately address socioeconomic vulner-
ability and its temporal components and ii) failure to
address exposure to multiple drivers of global change.

Data extraction focused on the empirical assessment of
vulnerability by analysing the methods and supplemen-
tary information of each article. Data were collected using
N-Vivo 12 and later exported for analysis into MS Excel.
Content analysis was used to compile and group the data,
which included the collation of vulnerability assessment
indicators into thematic groups related to previously listed
disciplinary criticisms. Specifically, the list of indicators
applied within CBVAs were extracted and grouped into the
major components of the IPCC AR4 (e.g., exposure, sensi-
tivity, and adaptive capacity) and SLF (e.g., natural, physi-
cal, financial, social, and human capital) (Table 1). Under
these components, indicators were classified into groups
that followed similar themes (e.g., age, gender, education,
ethnicity, and religion were grouped to represent sociodemo-
graphic profile). This allowed the content analysis to reflect
if and how: i) SLF based studies incorporated the broader
vulnerability context (i.e., included indicators of exposure),
and ii) IPCC based studies addressed socioeconomic vul-
nerability (i.e., included indicators of sensitivity, adaptive
capacity, and corresponding capital asset categories). Analy-
sis of exposure-based indicators also identified studies that
addressed multiple drivers of global change. Finally, content
analysis was used to identify spatial (e.g., landscape interac-
tions and multi-level governance dynamics) and temporal
(e.g., historical climate/socioeconomic variability and future
climate/socioeconomic projections) indicators. A full list of
the framework used for data extraction and content analysis
is provided in Supplementary Information 2.

Results

Trends in the application of the sustainable
livelihoods framework and IPCC AR4 frameworks

Results from the scoping exercise support the assumption
that the SLF (38%) and IPCC AR4 framework (53%) are the
most popular CBVA approaches adopted in studies applied
from the livelihoods and climate change adaptation perspec-
tives. For the IPCC this was particularly evident between
2020 to 2021, where 60% of all studies applied this frame-
work. In contrast, the SLF decreased in popularity by 7%
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Table 1 The components used to structure content analysis based on the IPCC AR4 framework (IPCC 2007) and the capital assets component of
the Sustainable Livelihoods Framework (DFID 1999)

Component Definition (IPCC 2007)

Exposure The degree to which a system is exposed to shocks and stressors

Sensitivity The degree to which a system is affected by exposure to shocks and stressors

Adaptive Capacity The ability of a system to adjust to exposure to shocks and stressors, moderate potential damage, take advantage of oppor-

Human Capital

Physical Capital
Social Capital

Financial Capital

tunities, or cope with consequences
Sustainable Livelihoods Framework (DFID 1999)

The skills, knowledge, ability to labour and good health that together enable people to pursue different livelihood strategies
and achieve their livelihood objectives

The basic infrastructure and producer goods needed to support livelihoods
The social resources upon which people draw in pursuit of their livelihood objectives

The financial resources that people use to achieve their livelihood objective

Natural Capital
livelihoods are derived

The natural resource stocks from which resource flows and services (e.g., nutrient cycling, erosion protection) useful for

during this time period. Notably, whilst the IPCC AR4 and
SLF studies experienced a steep decline in 2022, the num-
ber of CBVAs applying additional widely cited frameworks
grew. This was due to the increased application (n=15) of
Birkmann et al. (2013) Methods for Improvement of Vulner-
ability Assessment in Europe (a.k.a. MOVE) Framework.
Despite the IPCC’s transition to use of the ARS5 risk frame-
work in 2014, no CBVA studies were identified to apply this
approach in the context of this review (Fig. 3).

Methodological approaches to community-based
vulnerability assessments

CBVAs across both frameworks primarily adopted a mixed
methods approach to data collection (72%; n=124), with
the most widely applied methods being household surveys

Fig.3 Trends in the number

of CBVAs published between
September 2014 and March
2023 that apply the Sustainable
Livelihoods Framework, IPCC
AR4 and additional widely
cited CBVA Frameworks (i.e.,
Birkmann et al. 2013; Cin-

ner et al. 2013; IPCC 2014;
Marshall et al. 2013 and Thiault
et al. 2018)

25

10

Number of Published Articles

2014
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(55%; n=84) and focus group discussions (56%; n=97).
The majority of CBVAs assessed vulnerability based on
generic indicator sets that had been applied by prior studies
(66%; n=115). However, additional context specific indi-
cators explicit to the local context were included in some
assessments. Where this occurred, indicators were selected
using literature reviews (38%; n=66), local (38%; n=66)
and expert knowledge (37%; n=64). The majority of SLF
based studies presented CBVA outputs as descriptive sta-
tistics (63%; n=45). In contrast, IPCC based assessments
developed composite values for vulnerability based on index
calculations (100%; n=101). The most popular index meth-
ods were the Livelihood Vulnerability Index (55%; n=56)
(Hahn et al. 2009) and Pandey and Jha’s (2012) Climate
Vulnerability Index (10%; n=10).

m Sustainable Livelihoods Framework

IPCC AR4
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Criticism 1: Evidence of siloed perspectives

Do IPCC based community-based vulnerability assessments
evaluate socioeconomic vulnerability?

All TPCC based CBVAs assessed socioeconomic indicators
related to adaptive capacity (IPCC 2007). However, SLF
based studies tended to conduct a more extensive analysis,
with significant variation observed in the number and types
of adaptive capacity indicators applied across frameworks.
For example, [IPCC based CBVAs were less likely to measure
financial (FC) (57%; n=58) and natural (NC) (28%; n=28)
capital, compared to SLF based studies (FC=94%; n=68, and
NC=85%; n=061). Additionally, whilst a comparable percent-
age of CBVAs addressed social capital IPCC AR4=86%;
n=287, SLF=89%; n=64), IPCC based studies lacked key
aspects of community cohesion (e.g., capacity building, col-
lective action, and decision-making capacity) (11%; n=11)
and social relationships (e.g., trust, sense of belonging, social
networks, and attitudes) (13%; n=13) (Fig. 4).

The majority of IPCC based studies included socioeco-
nomic measures of sensitivity (90%; n=91), compared with
67% of SLF based studies. Sensitivity indicators focused on
key livelihood objectives that may be impacted by hazard
exposure (e.g., food, water, housing, and health security).
Food and water security were the most widely assessed
objectives within IPCC studies, with associated indicators
found in 73% (n=74) versus only 15% (n=11) of SLF based
CBVAs. There was limited comparability in the type and
number of sensitivity indicators applied across frameworks.
For example, SLF based studies tended to adopt a singular
measure for a given livelihood objective such as food secu-
rity (e.g., food sufficiency (11%)), versus the use of a broader
range of measures within IPCC based CBVAs (e.g., house-
hold food production (43%), food accessibility (31%) and
seed storage (25%)) (Fig. 5). The application of the Liveli-
hood Vulnerability Index (LVI, Hahn et al. 2009) within 62%
(n=63) of IPCC based CBVAs influenced results. Where
CBVAs applied this index, indicators were selected based
on LVI methodology, and were analogous across studies.
As the LVI pays specific focus to measures of sensitivity,
this influenced the number of IPCC based CBVAs assessing
this component of vulnerability. For example, water security
indicators were included within 96% (n=97) of IPCC based
studies that applied the LVI versus 32% (n=32) of studies
that did not apply this index.

Do sustainable livelihoods framework based community-
based vulnerability assessments incorporate the broader
vulnerability context?

All SLF based CBVAs framed vulnerability around expo-
sure to the broader vulnerability context (i.e., exposure to

external shocks and stressors). This was commonly related
to exposure to natural hazards (e.g., flooding and drought)
(57%; 41), resource exploitation (e.g., logging, mining and
fishing) (43%; n=31), or social issues (e.g., crime and con-
flict) (46%; n=30). In contrast, IPCC based studies focused
primarily on exposure to climate change (89%; n=90), with
social issues and resource extraction addressed within only
7% (n=1T) of CBVAs (Fig. 6).

Despite all SLF-based studies framing vulnerability
around exposure to an external hazard, this did not always
translate to the inclusion of exposure as an empirical compo-
nent of CBVAs. Attempts to empirically measure exposure
were made in 47% (n=34) of SLF based studies, and usu-
ally related to the frequency of climatic shock events (17%;
n=12). Empirical analysis of social issues and resource
extraction occurred in only 10% (n=7) of SLF based stud-
ies. In contrast, exposure was empirically measured in 100%
of IPCC based studies. Additionally, IPCC based CBVAs
used an average of 3 + 2 indicators to measure the character-
istics of a hazard (e.g., natural hazard magnitude, frequency
and duration), compared to the application of a single indica-
tor within SLF-based studies.

Criticism 2: Incorporation of spatial and temporal
scale

Do sustainable livelihoods framework based studies
incorporate spatial and temporal scale?

Indicators across multiple spatial and temporal scales were
measured within 1% (n=1) and 19% (n= 14) of SLF based
CBVAs respectively. Where temporal interactions were
measured, focus was given to understanding past exposure to
climate variability or natural hazard events (e.g., floods and
droughts), with a singular study (Hugq et al. 2015) attempt-
ing an analysis of future biophysical and social vulnerability
using scenario planning methods. Spatial scale was implicit
within exposure based indicators (i.e., indicators identified
place-based characteristics of shock and stressor events)
however, few studies considered spatial scale in relation to
sensitivity and adaptive capacity. Where this type of analysis
did occur, it was limited to a measurement of multiscalar
governance dynamics (as an indicator of adaptive capac-
ity) within a singular SLF based study. Similar trends were
shown in IPCC based CBVAs, where interactions across
spatial scales were measured in only 5% (n=>5) of studies.

Do IPCC based studies address temporal variation
in socioeconomic vulnerability?

Although results found a greater number of IPCC based
CBVAs to address temporal scale (54%; n=55) than SLF
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Fig.4 The types of adaptive capital indicators applied within IPCC
AR4 and SLF based CBVAs, represented as the percentage of studies
applying an indicator grouping. Indicators are categorised based on

based studies, these focused exclusively on temporal vari-
ation in biophysical exposure. This primarily concerned
past climate variability (51%; n=150), with few studies
incorporating future projections of climate change (7%;
n=26). Across IPCC based CBVAs no temporal analysis
of socioeconomic factors was observed.
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m [PCC AR4
SLF

capital asset types found within the SLF (DFID 1999) (i.e., human,
financial, social, physical and natural), while sub-headings reflect the-
matically similar indicators, grouped during content analysis

Criticism 3: Analysis of multiple exposures

Do IPCC based studies analyse exposure to multiple shocks
and stressors?

A limited number of IPCC based CBVAs addressed how
exposure to multiple shocks and stressors may impact
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vulnerability (7%; n=6). Where this did occur, stud-
ies assessed the simultaneous presence of natural haz-
ard events or environmental issues (e.g., pollution) (4%;
n=4) with climate variability (7%; n=6). A small num-
ber of SLF based studies addressed multiple exposures
(8%: n=06), however the focus was given more to natural
hazard events, and environmental issues (e.g., pests and
disease) than to climate change. Those CBVAs that did
assess multiple exposures determined the number of times
a community had experienced simultaneous exposure to
shocks and stressors over a specified time period. No study

attempted to assess interactions and cumulative impacts
resulting from multiple exposure events.

Discussion

The upward trend in the number of CBVAs applying the
SLF and IPCC framework highlights continued growth in
their popularity. It also emphasises the need to understand
if associated CBVAs are progressing beyond the limita-
tions of their respective frameworks. For the AR4 growth
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has occurred despite the [PCCs organisational transition to
the ARS framework, which attempts to tackle limitations by
moving away from vulnerability to the concept of risk (IPCC
2014; Mach et al. 2016; Sharma and Ravindranath 2019).
Ishtiaque et al (2022) and Estoque et al. (2023) have identi-
fied three primary explanations for the limited uptake of
ARS, including: i) reluctance to abandon the AR4 methodol-
ogy, ii) a lack of awareness and confusion surrounding AR5
and, iii) a continued requirement for methodological guide-
lines. These factors should be considered and addressed by
authors when developing novel CBVA approaches. Where
applied in non-CBVA contexts, AR5 studies have shown
limited progress in the inclusion of socioeconomic vulner-
ability and exposure to multiple drivers of global change
(Alam et al. 2022; Bera et al. 2022; Malakar et al. 2021;
Mondal et al. 2022; Singha et al. 2023). As such, further
work is required to establish if AR5 can help progress the
IPCC framework beyond present limitations. This review
identified the increasing popularity of the MOVE framework
(Birkmann et al. 2013) in recent years. Studies applying
MOVE cite the capacity to better integrate spatial analysis
and depict internal socioeconomic conditions as the primary
rationale for selecting this framework (Hamidi et al. 2022;
Van et al 2022; Sultana et al. 2023). This suggests increased
awareness of, and progression towards the use of non-siloed
and dynamic CBVA frameworks. The recent decline in SLF
and IPCC application is likely attributed to the covid-19
pandemic, which prevented on ground data collection in
many areas. Confirmation of the rationale for this decline,
and evolving trends in framework application will require
ongoing bibliographical analysis.

This review shows modest progress has been made in
addressing CBVA limitations associated to the Sustainable
Livelihoods Framework (SLF) and IPCC AR4 Vulnerability
Framework (IPCC). Greatest progress was observed with
respect to overcoming siloed framework perspectives. For
example, IPCC-based studies moved beyond a perceived
focus on biophysical factors to include a well-developed
analysis of socioeconomic vulnerability drivers. However,
further steps could be made towards comprehensively ana-
lysing adaptive capacity. In contrast, approximately half of
SLF based studies empirically addressed characteristics of
the broader vulnerability context (e.g., external shock and
stressor events), but failed to extend this to a comprehensive
understanding of socioeconomic sensitivity to hazard expo-
sure. Limitations associated with spatial and temporal scale
and multiple exposures transcended disciplinary perspec-
tives and were applicable across frameworks. This included
limited incorporation of spatial and temporal analysis asso-
ciated to both biophysical and socioeconomic vulnerability
factors, and a focus on vulnerability in the context of a single
type of shock or stressor. The following sections discuss the
implications of persistent CBVA limitations within the SLF
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and IPCC framework and suggests available methodological
steps scholars can engage with to progress beyond them.

Limitation 1: Overcoming siloed perspectives

The tendency for livelihoods and climate change adaptation
scholars to overly emphasise either social (i.e., SLF) or bio-
physical (i.e., IPCC) factors is the most common criticism
directed at CBVAs (Ford et al. 2018; Sejersen 2015). How-
ever, this review suggests that most scholars are tackling this
limitation by incorporating biophysical, environmental, and
socioeconomic vulnerability drivers within assessments. This
was particularly evident with respect to [PCC based studies
which included a diverse analysis of socioeconomic vulner-
ability drivers. This can largely be attributed to the emergence
of the Livelihood Vulnerability Index (LVI), which explicitly
focuses on bridging the gap between CBVAs applied from
the livelihoods versus climate change adaptation perspec-
tive (Hahn et al. 2009). To do so, the LVI incorporates SLF
based indicators within the IPCC AR4 framework, providing
a less siloed CBVA approach that focuses on both socioeco-
nomic vulnerability and hazard exposure. The LVIs popularity
suggests a general understanding of the benefits of adopting
less siloed CBVA methods; however, strict adherence to the
approach’s methodology appears to limit the depth of analy-
sis regarding adaptive capacity. This is a concern, given the
importance of key social, financial, and natural capital indica-
tors (excluded within the LVI) which play a foundational role
in socioeconomic vulnerability (Azad & Pritchard 2022; Fre-
itag et al. 2014; Pelling & High 2005). Adherence to LVI indi-
cators also prevented authors from using site-specific measures
in CBVAs, important in developing a locally contextualised
understanding of vulnerability (Hinkel 2011; Nguyen et al.
2016). To overcome these limitations, authors engaging with
the LVI (and the overarching IPCC AR4 framework) should
focus on extending the types of indicators included within
CBVAs. This can be done, for example, by better integrat-
ing SLF based capital assets that comprise adaptive capacity
within IPCC based studies. By developing a more detailed
understanding of adaptive capacity, IPCC based assessments
can better support community-led management interventions
that recognise and utilise local strengths, whilst acknowledging
the extent of impact shocks and stressors may have on capital
asset availability (Adger 2005; Currenti et al. 2019; Sidle et al.
2013). Understanding adaptive capacity can also help to over-
come top-down externally driven adaptation interventions that
do not necessarily reflect local needs (Cameron 2012; Hall and
Sanders 2015). By describing CBVA outputs in the context of
adaptive capacity, management can additionally be framed in
a way that empowers communities (Bene et al. 2016). This
can help CBVAs to overcome the passive and negative fram-
ing that occurs when management exclusively focuses on the
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negative impacts of hazard exposure (Bene et al. 2016; Bennett
et al. 2016; Haalboom and Natcher 2012).

By framing vulnerability around exposure to an external
shock or stressor, many SLF based CBVAs appear to have
acknowledged the broader vulnerability context. This con-
trasts to original SLF analysis, that focuses on identifying
how internal socioeconomic characteristics drive vulnerabil-
ity to undesirable conditions such as poverty or food insecu-
rity (Macfayden and Corcoran 2002; Morse and McNamara
2013). In expanding the framing of vulnerability, the live-
lihoods discipline has acknowledged the interconnectivity
between global environmental change and socioeconomic
conditions, and the need to address these factors together
(Natarajan et al. 2022). However, translation of this framing
into an empirical measurement of the broader vulnerability
context (i.e., exposure indicators) occurred within only half
of reviewed SLF studies. Exposure based on a sole measure
of hazard frequency also fails to capture the full impact of
a hazard on a community. This can render CBVA outputs
ineffective in assessing vulnerability to external hazards,
leading to ineffective adaptive management (Magnan et al.
2016). This has been demonstrated where resource-based
management failed due to the impact of external hazard
exposure on the local environment (Morand et al. 2012;
Roscher et al. 2021). Exclusion of the broader vulnerability
context was correlated to a limited assessment of sensitivity
in SLF based studies. This is likely attributed to the intrinsic
connection between sensitivity and hazard exposure, with
sensitivity representing the status of key socioeconomic
factors that are likely to be impacted by external shock and
stressor events (IPCC 2007). In the context of development,
incorporating sensitivity within CBVAs is vital. This ena-
bles scholars to develop a less siloed understanding of vul-
nerability based on the extent of their resource base (i.e.,
adaptive capacity), alongside their sensitivity to impact from
external shocks and stressors (O’Brien et al. 2007; Scoones
2009). Such integration ensures CBVA approaches can suf-
ficiently support livelihoods development amidst growing
community exposure to global change drivers (i.e., climate
change, resource extraction etc.,) (Mazibuko 2013; Mensah
2011). This review confirms that despite some progression,
persistence remains in the siloed perspectives adopted in
livelihoods and climate change adaptation based CBVAs.
Scholars engaged in this space must become aware of this
limitation and aim to apply less siloed approaches (such as
the LVI (Hahn et al. 2009)) that are capable of achieving a
holistic understanding of vulnerability.

Limitation 2: Incorporating spatial and temporal
scale

The exclusion of spatial and temporal scale as empiri-
cal components of vulnerability was observed across

frameworks, with most CBVAs approaching vulnerability
as a static concept. This has occurred despite widespread
literary acknowledgement of the role spatial and temporal
interactions play in driving vulnerability (Fekete et al. 2010;
Jurgilevich et al. 2017; Keinberger et al. 2013). Beyond the
SLF and IPCC frameworks, numerous CBVA approaches
have been developed that explicitly focus on addressing
these acknowledgments (e.g., Archer et al. 2017; Butler
et al. 2020; Fawcett et al. 2017; Naylor et al. 2020); how-
ever, uptake of these approaches has been limited. In terms
of spatial scale, cross-scale vulnerability drivers primar-
ily relate to multiscalar governance dynamics (Carina and
Keskitalo 2008; Wellstead et al. 2013) and landscape level
ecological processes that occur more broadly than com-
munity level socioeconomic interactions (Carmenta et al.
2020; Sayer et al. 2013). Multiscalar governance interactions
were included in several CBVAs (Baffoe and Matsuda 2018;
Busse et al. 2017; Gentle et al. 2014; Maleki et al. 2018)
but were limited to basic perception-based questions on the
impact of leadership and governance structures on commu-
nity livelihoods. Given the significant role these dynamics
play in shaping local resource access and adaptive capacity,
it is argued that a more nuanced understanding of govern-
ance is required within CBVAs (Carina and Keskitalo 2008;
Keskitalo 2012). Difficulties in pigeon-holing complex and
contextually specific governance factors into quantitative
indicators is acknowledged (Oulahen et al. 2018). However,
scholars can still aim to ground CBVA outputs within the
broader governance context. Where achieved, this infor-
mation has been demonstrated to enhance the translation
of CBVA outputs into effective adaptive management by
highlighting appropriate and effective pathways to connect
community and broader scale governance mechanisms (Ford
et al. 2018; Jurgilevich 2021; Wellstead et al. 2013).
Failure to consider landscape level ecological character-
istics is also concerning, given that spatial mismatches exist
between social and ecological processes (Cumming et al.
2006; Fekete et al. 2010; Sidle et al. 2013). Such mismatches
have been implicated in maladaptive management, demon-
strated by Diedrich et al. (2016) and Minter et al. (2018)
where upstream land use change drove significant socio-
economic impact in downstream environments. By engag-
ing with methods to address landscape level interactions,
CBVAs can identify such impacts, and better support deci-
sion makers in navigating trade-offs across space (Diedrich
et al. 2022). Numerous contemporary CBVA frameworks
provide methods to engage with landscape level interactions
by mapping vulnerability in the context of social-ecological
systems (Cinner et al. 2013; Marshall et al. 2013; Thiault
et al. 2018). However, these frameworks are not widely
applied. In the CBVA context, limited uptake of landscape
approaches may be associated with the complexity of quan-
tifying ecological vulnerability, which requires a detailed
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understanding of ecosystem dynamics, species assem-
blages and biological characteristics (Thiault et al. 2018).
An alternative approach, likely more suited to the logisti-
cal constraints of many CBVAs, involves the application of
ethnographic research methods such as participatory map-
ping which address vulnerability as a place-based concept
(Brown and Kyttd 2018; Cutter et al. 2008). This provides
an opportunity to map local knowledge of landscape level
interactions, whilst also documenting the spatial location
of assets that will be impacted by hazard exposure (Sulli-
van-Wiley et al. 2019). Applying a place-based approach
to vulnerability has increased in popularity in recent years,
as scholars acknowledge significant spatial variation in the
socioeconomic and biophysical conditions that drive vulner-
ability (Meenar 2017; Thomas et al. 2018). This has been
recognised by the IPCC in their transitional ARS framework,
where exposure is reframed as a spatially explicit concept
(IPCC 2014). In doing so, AR5 based studies explicitly
address landscape level interactions occurring between the
location of hazards and community assets.

Temporal scale was addressed within a greater number of
CBVAs than spatial scale. Where included, temporal analy-
sis focused on historical recall of climate variability and
natural hazard frequency, indicating possible future event
occurrence within an area (Berz et al. 2001). However, no
CBVAss included historical recall of sensitivity or adaptive
capacity characteristics, which are known to be influenced
by long-term social and cultural interactions (Ekblom 2012).
While this information does not necessarily require integra-
tion within indicator-based assessments, qualitative research
methods (e.g., key informant interviews) can be used to
ground CBVA outputs in historical socioeconomic condi-
tions (Ford and Goldhar 2012). Such information has con-
siderable value when developing adaptive management, as
it ensures future actions align with historical characteristics
that may continue to shape the local context (Bussey et al.
2012). In contrast to historical analysis, future projections
of vulnerability were included within few CBVAs. For SLF-
based studies, this may be attributed to the disciplinary lens
of the livelihood’s perspective, which classically assesses
vulnerability in relation to present-day socioeconomic con-
ditions (Conway et al. 2019). However, many climate change
adaptation vulnerability assessments utilise modelled cli-
mate projections to interpret potential future impact from
hazard exposure (Warren et al. 2018). Such projections were
not observed within IPCC based CBVAs. This is likely due
to this reviews’ focus on community-based studies and asso-
ciated challenges in down-scaling global climate models to
the local scale (Giorgio 2018). Where down-scaled data is
not available for a region, the process typically demands
significant resources, which often exceed the capacity and
scope of CBVAs (Wilby et al. 2004). At the community
scale, ethnographic methods provide an alternative approach
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to integrate futures analysis into CBVAs. A key example
includes scenario planning, a participatory approach used to
envision what the future may look like within a community,
based on a range of possible trajectories (Bennett et al. 2016;
Birkmann et al. 2015; Butler et al. 2016). By conceptual-
ising future trends in both biophysical and socioeconomic
conditions, the approach enables present day understand-
ings of vulnerability to be paired with qualitative interpre-
tations of the future (Butler et al. 2016; 2020). Scenario
planning also provides a mechanism to overcome the lack
of socioeconomic projections in CBVA studies (Nicholls
et al. 2008). In doing so, the approach supports learning,
knowledge co-production and innovation for adaptive man-
agement which effectively responds to potential changes
in both the human and environmental systems (Totin et al.
2018; Werners et al. 2021; Preston et al. 2011). Given the
dynamic nature of vulnerability, the application of longi-
tudinal research approaches, as exemplified in the works
of Archer et al. (2017), Fawcett et al. (2017; 2018) should
also be considered when conducting CBVAs. By conduct-
ing a series of repeated CBVAs through time, longitudinal
approaches serve not only as a means of continuous monitor-
ing and evaluation, but also act as a mechanism to ascertain
if previous adaptive measures remain suitable and effective
in the context of global change (Archer et al. 2017).

Limitation 3: Addressing multiple exposures

The final limitation in this review concerns a lack of pro-
gression in addressing vulnerability to multiple shocks
and stressor events. Whilst primarily aimed at IPCC based
CBVAs, the issue was demonstrated across both frameworks.
Bennett et al. (2016) attribute the inability to address mul-
tiple exposures in CBVAs to the people centred approach
adopted by many scholars, who use a top-down approach
when selecting the hazards that a community is exposed to.
From the climate change adaptation perspective, this has
resulted in CBVAs that focus singularly on climate change,
overlooking locally relevant shocks and stressors (e.g., fish-
ing, logging, mining, water pollution, food insecurity etc.,)
that communities prioritise due to their contemporary impact
on livelihoods (Aalst et al. 2008; Tiepolo et al. 2019). Given
the interactions and cumulative impacts that result from mul-
tiple exposures, it is essential to consider local scale issues
in tandem with global change drivers (Rasanen et al. 2016).
In doing so, CBVA outputs can identify instances where
the adaptation process for one issue (e.g., climate change)
may be impacted by local threats (e.g., reductions in natural
resource availability) (Sherman et al. 2015; Thulstrup 2015).
Several approaches have been developed to integrate mul-
tiple exposures into CBVAs that consolidate top-down and
bottom-up methods for hazard identification (e.g., Bennett
et al. 2016; Lede et al. 2021; Lung et al 2013; Simpson et al.
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2021). These approaches enable scholars to identify large-
scale exogenous issues that are the focus of global adapta-
tion efforts (i.e., climate change), and combine these with
locally relevant exposures that operate at different scales
and speeds (Kittinger et al. 2013). Lede et al. (2021) demon-
strate the value of acknowledging, respecting and integrating
local threat perceptions into CBVAs through their work in
the western Canadian Arctic. By adopting a multi-exposure
approach, the authors identified local societal exposures that
impacted Inuit livelihoods and influenced their ability to
respond to climate change. This knowledge was able to sup-
port long-term adaptation to climate change that addressed
potential interactions between exposure events, whilst addi-
tionally providing the opportunity to manage local shocks
and stressors.

Moving forward: Overcoming limitations
of community based vulnerability
assessments

The ability for CBVAs to reveal where, how, and why peo-
ple are vulnerable, and apply this information to support
positive development outcomes has been widely acknowl-
edged (Thiault et al. 2021; Windfeld et al. 2019). This
review confirmed an upward trend in the use of the SLF
and IPCC AR4 Framework to guide livelihoods development
and adaptation to global change. However, the popularity
of these frameworks has not corresponded with substan-
tial progress in addressing their limitations, despite many
attempts to raise awareness of, and combat these issues
(Castree et al. 2014; Ford et al. 2018; Magnan et al 2016;
McDowell et al. 2016; Murphy 2011). Across both frame-
works, progress was most limited in the inclusion of spatial
and temporal scale, and exposure to multiple shocks and
stressors. Whilst some progress was made in overcoming
siloed perspectives (with IPCC based studies attempting a
detailed analysis of socioeconomic vulnerability, although
limited in relation to adaptive capacity; and SLF based
studies framing and beginning to assess vulnerability in
the context of exposure to external shocks and stressors)
further work is required to consolidate viewpoints from
the livelihoods and climate change adaptation disciplines
within CBVAs. Drawing on key strengths from the SLF and
[PCC framework may support such consolidation, leading
to CBVA approaches that can identify internal socioeco-
nomic characteristics that make a household vulnerable to
undesirable conditions (e.g., poverty and food insecurity),
whilst additionally understanding how these conditions can
be compounded by place-based exposure to external shock
and stressor events. Scholars should additionally become
aware of and aim to utilise CBVA approaches that already
adopt less siloed perspectives (e.g., MOVE (Birkmann et al.

2013), IPCC AR5 (IPCC 2014), and the LVI (Hahn et al.
2009)). Such progression should be paired with attempts to
incorporate spatial and temporal scale and multiple expo-
sures within CBVAs allowing assessment outputs to evolve
from a static to a dynamic understanding of vulnerability.
In doing so, CBVAs can better capture complex interactions
across scales and exposure events and illustrate subsequent
impacts on community livelihoods and adaptation strategies
(Bennett et al. 2016; Jurgilevich et al. 2017). In the context
of CBVAs, ethnographic research methods (e.g., participa-
tory mapping (Brown and Kyttd 2018); scenario planning
(Butler et al. 2016); and longitudinal approaches (Fawcett
et al. 2017;18)) may provide scholars the opportunity to bet-
ter understand and interpret such complex interactions. We
acknowledge that this review does not capture all CBVA
literature trends. However, the persistence of limitations in
SLF and IPCC based studies highlights the need for scholars
to recognise and engage with the issues discussed in this
review. Where such progress fails to occur, scholars should
acknowledge potential implications when applying CBVA
outputs to inform adaptive management. Given the increas-
ing rates, scales, and interconnectivities of global change
processes, progressing beyond SLF and IPCC based limita-
tions should be a top priority. By failing to do so, scholars
should question whether associated CBVAs can adequately
support long-term positive development outcomes.
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