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ABSTRACT ARTICLE INFO
Purpose — This study examines how environmental stress is associated Keywords:
with different psychosocial pathway configurations affecting Agriculture-

household well-being in climate-sensitive rural systems, addressing
limited attention to how stress is transmitted through resource,
livelihood, health, economic, and psychological processes in
agriculture-dependent households. The comparison is explicitly
bounded to two context-specific sets of within-model associations and
does not treat hazard regime as a statistically isolated cause of regional
differences.

Design/methodology/approach — The study uses comparative survey
data from 1,080 households across chronic-drought areas in East Nusa
Tenggara and multi-hazard areas in Sumatera. Separate Partial Least
Squares Structural Equation Modeling (PLS-SEM) models were
estimated for NTT (n = 540) and Sumatera (n = 540), and theory-
specified direct paths were evaluated with 5,000 bootstrap subsamples.
Because the regional models contain non-equivalent constructs,
indicators, paths, and Subjective Well-Being measures, the cross-
context comparison is descriptive and conceptual; no formal multi-
group coefficient test, measurement-equivalence claim, or cross-
regional mediation test is made.

Findings/Results — In drought-prone NTT, significant direct paths
form a sequential modeled chain linking perceived drought chronicity,
water insecurity, food security, mental health stress, and the NTT well-
being profile; the descriptive arithmetic product for the livelihood-
resilience/economic-vulnerability chain is smaller within the NTT
model. In Sumatera, significant direct paths form pollution-health and
supply-chain-economic modeled chains whose descriptive arithmetic
products are close in magnitude within that model. These values are
descriptive multi-step products, not bootstrapped specific indirect
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effects, and they do not establish mediation, causal ordering, or a
hazard-regime effect.

Originality/Value - The study contributes empirically grounded,
context-sensitive archetypes that clarify conditions under which
chronic attrition or cascading disruption may become more prominent
in agriculture-dependent systems. It also demonstrates a transparent
way to compare non-equivalent model architectures descriptively
without treating their coefficients or well-being endpoints as directly
interchangeable. The archetypes are presented as mechanism-oriented
propositions for future longitudinal, measurement-invariant, and
objectively validated research.
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1. Introduction

Environmental change in the Anthropocene increasingly disrupts the stability of human
systems, particularly in rural areas where livelihoods remain highly dependent on climate-
sensitive agriculture and livestock production (Zscheischler et al., 2020). While the biophysical
dimensions of environmental change such as drought, extreme weather, and multi-hazard

events are well documented (Intergovernmental Panel on Climate Change, 2022), less is
understood about how these external stressors are internalized and translated into human
well-being outcomes (Adger, 2010). Existing vulnerability assessments tend to prioritize
macroeconomic losses or infrastructural damage, often overlooking the psychosocial
processes through which individuals and households experience, interpret, and respond to
environmental stress (Cunsolo & Ellis, 2018; Doherty & Clayton, 2011; Mongonia, 2022). This
limitation is particularly consequential in smallholder systems, where exposure to
environmental risk directly affects food security, water access, livestock productivity, and
livelihood stability.

Indonesia provides a compelling empirical setting to examine these dynamics. As an
archipelagic country exposed to diverse climatic and geological hazards, it encompasses
contrasting vulnerability contexts within a shared national framework (Djalante et al., 2017).
In East Nusa Tenggara (NTT), communities face chronic, slow-onset drought that
progressively constrains agricultural production, water availability, and livestock systems. In
contrast, regions in Sumatera are exposed to acute, interacting hazards including wildfires,
floods, landslides, and seismic events that generate cascading disruptions across
infrastructure, health systems, and market access (Atkinson & Alibasi¢, 2023; Purnomo et al.,
2019, 2021). These contrasting contexts highlight a critical limitation in existing vulnerability
frameworks, which often treat environmental stress as producing uniform outcomes rather
than differentiated patterns of impact.
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A growing body of literature has established the direct effects of environmental stressors on
agriculture (Liu et al., 2018), infrastructure systems (Marchezini, 2015), and public health
(Zhang et al., 2017). However, a key gap remains in understanding the mediating pathways
through which these stressors influence human well-being. In particular, existing research
often examines single hazards or sectors in isolation, limiting our ability to capture the
interconnected and recursive nature of vulnerability processes. For example, water insecurity
may exacerbate livelihood instability in farming and livestock systems, which in turn is
associated with increased psychological stress and reduced adaptive capacity (Asiamah et al.,
2025; Clayton, 2020; Lawrance et al., 2022; Nimo et al., 2025; Shao & Yu, 2023). Despite these
insights, dominant frameworks such as the Pressure-and-Release (PAR) model primarily
conceptualize vulnerability in external terms, with limited attention to the cognitive-affective
processes that shape how stress is experienced and translated into well-being outcomes
(Bradley & Reser, 2017; Diivel & Garcia-Portela, 2024; Ojala et al., 2021).

More importantly, the literature has not sufficiently explained why different environmental
stress regimes may correspond to different mechanisms of vulnerability. Slow-onset drought
repeatedly constrains the same foundational resources, allowing scarcity to accumulate,
deplete coping capacity, and become internalized as psychological stress. Acute and
interacting hazards, by contrast, can interrupt several interdependent systems at once,
producing concurrent health and economic pressures. Empirical comparative evidence on
these mechanisms remains limited, and interventions designed for acute shocks may be poorly
suited to prolonged scarcity, and vice versa (Doherty & Clayton, 2011; Haluza-DeLay, 2014;
Heyd, 2021; McBean & Rodgers, 2010; Mongonia, 2022).

To address this limitation, this study examines two context-specific sets of associations in
Indonesia: one estimated in drought-prone NTT and one estimated in multi-hazard areas of
Sumatera. The settings are treated as empirically bounded cases of chronic attrition and
cascading disruption, not as exhaustive categories or statistically equivalent regional models
(Pescaroli & Alexander, 2018; Thomas et al., 2019). Using survey data from 1,080 households
and separate PLS-SEM analyses, the study evaluates associations among perceived exposure,
resource insecurity, livelihood resilience, health risks, economic vulnerability, psychological
stress, and context-specific subjective well-being profiles. The comparison is limited to
pathway shape, sign, and within-model magnitude; it does not attribute differences
statistically to hazard type (Syaban & Appiah-Opoku, 2025).

This study makes three bounded contributions. First, it specifies theoretically plausible
mechanisms and scope conditions under which chronic attrition or cascading disruption may
be observed (O'Brien, 2012; Smith et al., 2022; Thoma et al., 2021; Wolf et al., 2015). Second, it
applies a transparent descriptive comparison in which each context-specific PLS-SEM model
is evaluated on its own terms without direct tests of non-equivalent coefficients. Third, it
identifies adaptation priorities that are consistent with the observed associations and prior
literature, while not presenting them as intervention effects demonstrated by this cross-
sectional study (Cunsolo & Ellis, 2018; Mongonia, 2022; Watts et al., 2019; Werners et al., 2021;
Woodhall-Melnik et al., 2017).

This study positions subjective well-being not merely as an outcome of environmental change,

but as an integrative indicator reflecting how environmental, economic, and psychosocial

processes interact within vulnerable rural systems. By examining these interactions across the
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two hazard contexts, the study provides a basis for developing more context-sensitive
approaches to resilience-building in the Anthropocene. However, only the life-satisfaction
item is common to both regional measures; optimism and meaningful activity are included in
NTT, whereas safety and personal control are included in Sumatera. The endpoints are
therefore interpreted as overlapping, context-specific well-being profiles rather than the same
psychometric construct.

2. Literature Review & Hypothesis Development
2.1. Social-Ecological Vulnerability and Psychosocial Pathways

Vulnerability research in climate-sensitive systems has traditionally focused on biophysical
exposure and economic loss, often prioritizing structural damage, crop yield reductions, and
macroeconomic assessments (Adger, 2010; Cutter et al., 2008; Thomas et al., 2019). While these
assessments provide critical insights into external system shocks, they frequently overlook the
psychosocial processes through which environmental hazards are internalized and
experienced by rural households (Berry et al.,, 2018; Lawrance et al., 2022). Recent social-
ecological frameworks emphasize that vulnerability is not solely determined by hazard
severity, but also by how stress is mediated through resource access, cognitive-affective
responses, and household coping capacities (Thomas et al., 2019).

Despite growing recognition of climate-induced mental distress, such as eco-anxiety,
solastalgia, and ecological grief, existing models (e.g., the Pressure-and-Release model) often
conceptualize human impact as an external outcome rather than examining the internal,
recursive pathways linking environmental stress to subjective well-being. Understanding how
these stressors translate into well-being requires examining the mediating structures through
which households navigate ecological disruptions.

2.2. Slow-Omnset Hazards and Internalized Chronic Stress

Chronic, slow-onset environmental hazards, such as prolonged drought, exert progressive and
cumulative pressure on agriculture-dependent livelihoods (Bahta & Myeki, 2022; Burrows et
al.,, 2024; Liu et al., 2018). In arid and semi-arid agrarian settings, persistent moisture deficits
disrupt foundational subsistence resources, leading directly to water insecurity and severe
agricultural production losses (Khatun et al., 2021; Salmoral et al., 2020).

The literature suggests that water and food insecurity act as critical links between ecological
degradation and psychosocial distress (Kimutai et al., 2023; Kornher & Sakketa, 2021). Rather
than causing immediate structural destruction, chronic drought operates through continuous,
slow-burning attrition, gradually exhausting household adaptive capacities and heightening
financial vulnerability (Cunsolo & Ellis, 2018; Natarajan et al., 2022). Consequently, the
psychological burden of managing daily resource scarcity, manifested as anxiety, sleep
disruption, and prolonged stress, becomes a primary driver of declining subjective well-being
in chronic hazard settings (Cianconi et al., 2020).

2.3. Multi-Hazard Cascades and Dispersed Systemic Disruptions

In contrast to slow-onset stress, multi-hazard environments are defined by acute, interacting
events, such as earthquakes, floods, landslides, and forest fires, that trigger compound risks
and cascading failures across interconnected systems (Pescaroli & Alexander, 2018;
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Zscheischler et al., 2020). In these contexts, environmental shocks create simultaneous
disruptions across spatial and sectoral scales (Djalante et al., 2017; Pescaroli & Alexander,
2018).

Research on compound disaster risk demonstrates that multi-hazard events frequently cause
physical infrastructure damage, severing agricultural supply chains and disrupting market
access (Djalante et al., 2017; Pescaroli & Alexander, 2018; Sovacool et al., 2021). Concurrently,
events such as peatland fires generate transboundary air pollution, driving regional public
health crises through elevated respiratory illnesses and strained local medical services
(Grosvenor et al.,, 2024; Watts et al., 2019; Zhang et al., 2017). Under multi-hazard regimes,
household well-being is not eroded through a single sequential pathway; rather, it faces a
dispersed, concurrent assault operating through parallel economic shocks and physical health
crises (Pescaroli & Alexander, 2018; Thomas et al., 2019; Zscheischler et al., 2020).

2.4. Differentiated Vulnerability Architectures Across Hazard Regimes

While existing studies have examined individual hazard types, such as drought impacts on
agriculture or compound disaster dynamics, comparative empirical research on how
contrasting hazard structures generate distinct psychosocial pathways remains limited
(Pescaroli & Alexander, 2018; Thomas et al., 2019; Zscheischler et al., 2020). The literature often
treats vulnerability mechanisms as uniform across contexts, leading to generalized adaptation
policies that may misalign with ground-level realities (Thomas et al., 2019; Werners et al.,
2021).

A comparative perspective is therefore useful when it treats the regional architectures as
empirically grounded configurations rather than fixed categories (Thomas et al., 2019).
Chronic attrition should be more prominent where households depend heavily on rain-fed
production, water buffers and income diversification are limited, and scarcity recurs long
enough to exhaust coping resources (Adger, 2010; Natarajan et al., 2022; Werners et al., 2021).
Cascading disruption should be more prominent where hazards interact across infrastructure,
health services, markets, and supply chains with limited redundancy (Pescaroli & Alexander,
2018; Zscheischler et al., 2020). These scope conditions identify when each configuration is
theoretically plausible and make the comparison evaluable beyond a simple contrast of
coefficient sizes (Thomas et al., 2019; Werners et al., 2021).

2.5. Mechanisms, Scope Conditions, and Alternative Explanations

The chronic attrition configuration links repeated exposure to the progressive depletion of
household buffers. Drought constrains water and production, recurring scarcity reduces food
security and livelihood resilience, and the continuing need to manage these pressures is
associated with anxiety, hopelessness, and sleep disruption. Subjective well-being is therefore
connected to environmental exposure through cumulative resource and psychosocial
processes rather than through hazard intensity alone (Adger, 2010; Cunsolo & Ellis, 2018;
Diivel & Garcia-Portela, 2024).

The cascading disruption configuration rests on system interdependence. Where transport,
markets, health services, and agricultural value chains are tightly coupled, interacting hazards
can generate parallel pollution-health and supply-chain-economic routes. The configuration
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should be most visible when redundancy and institutional buffering are limited; stronger
services, diversified incomes, or robust infrastructure may weaken or redirect these
associations (Pescaroli & Alexander, 2018; Thomas et al., 2019; Zscheischler et al., 2020).

Plausible alternatives include baseline poverty, demographic composition, pre-existing
distress, regional institutional capacity, and differences in risk perception or reporting. The
cross-sectional models cannot eliminate these explanations or determine temporal ordering.
The two configurations are therefore hypotheses about context-conditioned mechanisms that
require longitudinal and multi-context validation.

3. Methodology

This study employs a comparative, cross-sectional research design to examine two context-
specific configurations of psychosocial vulnerability: a chronic-attrition configuration in East
Nusa Tenggara (NTT) and a cascading-disruption configuration in Sumatera. Separate PLS-
SEM models were estimated within each setting (Adger, 2010; Cutter et al., 2008). The design
supports examination of theory-specified associations, but it does not establish temporal
ordering, causal effects, or statistically verified differences between the regional
configurations.

PLS-SEM was selected because the study emphasizes theory-guided explanation of complex
models with multiple latent constructs and multi-step chains, accommodates distributional
departures common in field survey data, and permits assessment of measurement quality and
in-sample explanatory strength (Adger, 2010; Hair, Hult, Ringle, & Sarstedt, 2021; Hair et al.,
2017). The models were estimated separately because the two hazard contexts intentionally
contain different predictors, intermediate constructs, indicators, and structural paths.
Accordingly, the comparison concerns pathway configuration, sign, and within-model
magnitude; it does not test statistical equality, measurement invariance, causal superiority, or
equivalent indirect effects between regions.

3.1. Research Location, Context, and Timing

Fieldwork was conducted from May through December 2025. This eight-month window
encompassed different seasonal and post-hazard conditions but was not designed or analyzed
as a controlled seasonal comparison. Interview month, the site-specific fieldwork calendar,
and elapsed time since the most recent relevant event were not included as covariates in the
reported models. Consequently, part of the observed within-model patterns may reflect
interview timing or event proximity, and no seasonal effect is inferred.

Chronic Stress Context (NTT): Research was conducted in three regencies in East Nusa
Tenggara characterized by severe, recurrent drought and high agrarian dependence: Kupang
(semi-arid plateaus), Sikka (rain-shadow coastal zones with fragile catchments), and Lembata
(small-island ecosystems with extreme water scarcity). These areas represent a slow-onset,
chronic drought context in which systemic attrition is a theoretically plausible vulnerability
process.

Cascading Disruption Context (Sumatera): Research was undertaken in three provinces with
documented histories of interacting multi-hazard events: Aceh (high seismic, tsunami, and
flood risk), North Sumatera (transboundary haze from peatland fires and critical supply-chain
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nodes), and West Sumatera (earthquakes, landslides, and flash floods). These sites represent
contexts in which acute, interconnected hazards may be associated with cascading disruptions
across health, infrastructure, and market systems (Djalante et al., 2017; Purnomo et al., 2019,
2021).

The two cases share a broad national policy setting, but this common national context does not
control for subnational differences in institutions, infrastructure, poverty, social capital, public
services, or prior hazard exposure. The sites therefore provide contrasting cases for theory
development rather than a natural experiment that isolates disaster typology (Hartono et al.,
2024; Intergovernmental Panel on Climate Change, 2022; Purwanti et al., 2022; Rahman et al.,
2021).

Figure 1. Study area map of Indonesia highlighting the two vulnerability contexts: the
cascading disruption context (Sumatera: Aceh, North Sumatera, and West Sumatera
provinces) and the chronic stress context (East Nusa Tenggara: Kupang, Sikka, and Lembata
regencies).
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3.2. Population, Sampling Strategy, and Statistical Power

The target population was household heads or their spouses in rural and peri-urban
communities within the selected high-risk subnational regions. The sites were purposively
selected to provide contrasting hazard contexts. The retained study documentation describes
household recruitment within the selected sites as multistage stratified random sampling.
Because complete sampling-flow records are unavailable, the achieved samples are treated as
regional analytic samples only and are not claimed to be probability-representative of all
households in NTT or Sumatera.
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The stated procedure comprised three stages: (1) districts (kecamatan) within each target
regency or province were stratified as High or Very High exposure using the Indonesian
Disaster Risk Index (Indeks Risiko Bencana Indonesia); (2) two villages (desa) were randomly
selected from each stratum; and (3) 30 households per village were selected systematically
from official village household registries. The retained records do not identify the selected
districts and villages or the site-level numbers approached, ineligible, refusing, replaced, and
retained, and the documented stage counts do not independently reconstruct the final n = 540
per region. Therefore, response rates and replacement procedures cannot be calculated or
verified, and no unrecorded sampling counts are reconstructed in this revision.

The target sample was 1,080 households, and the final analytic sample comprised 1,080 valid
responses (NTT = 540; Sumatera = 540). The original sample-planning statement reported that
the total sample exceeded the PLS-SEM 10-times rule and that an a priori analysis in G*Power
3.1 indicated >99% power to detect a medium effect size (f2 = 0.15) at a = 0.05, above the
commonly cited 80% threshold. These original planning details are retained for transparency,
but they are not used as the primary model-specific justification: the two regional models were
estimated separately, so the relevant analytic sample is n = 540 per model rather than the
combined N = 1,080. The retained record does not provide the complete G*Power test family,
number-of-predictors setting, or output file required to reproduce a model-specific
calculation, and no new power estimate is generated here. The small NTT Economic
Vulnerability — Subjective Well-Being coefficient (3 = -0.089) is therefore interpreted
cautiously rather than treated as adequately powered merely because it is statistically
significant.

3.3. Measurement

All constructs were estimated as reflective latent variables measured on a 5-point Likert scale
(1 = Strongly Disagree/Very Low to 5 = Strongly Agree/Very High). Indicators were adapted
from established literature and reviewed for contextual relevance. The questionnaire was
developed in English, translated into Bahasa Indonesia, and back-translated to check
conceptual consistency. A pilot test with 60 households, excluded from the main sample,
assessed clarity, comprehensibility, and reliability. The reflective estimation is retained to
report the analysis actually conducted, while the construct-specification audit below limits the
interpretation of high loadings and reliability for composite-like domains.

Construct-specification audit. Perceived Drought Chronicity combines duration, soil-moisture
severity, and frequency; Perceived Multi-Hazard Synergy combines co-occurrence and
perceived amplification; Health Crisis spans household illness, service overload, and
perceived disease vulnerability; and the Sumatera Economic Vulnerability construct combines
livelihood interruption, community recovery, and adequacy of assistance. These components
are not fully interchangeable manifestations, particularly ES3, which concerns institutional
response. The high loadings and reliability coefficients are therefore interpreted as coherence
under the reported reflective specification, not as proof that these broad domains are
unidimensional or comprehensively measured. Future validation should compare narrower
reflective constructs with formative or multidimensional specifications.

Scoring direction was harmonized before model estimation. WI1 was reverse-coded so higher
Water Insecurity scores indicate greater insecurity. LF1 and LF3 were reverse-coded, while
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LF2 retained its direction; the resulting construct is labelled Livelihood Resilience, with higher
scores indicating greater diversification and recovery capacity. FS1 and FS2 were reverse-
coded so higher Food Security scores indicate greater security. Higher EV, MH, MHS, TBP,
SCD, HC, and ES values indicate greater vulnerability or disruption, whereas higher SWB
indicates better well-being. The original LF item labels are retained in the tables solely to
preserve traceability to the dataset.

The NTT model includes Perceived Drought Chronicity (DC), Water Insecurity (WI),
Livelihood Resilience (LR; the original item labels LF1-LF3 are retained for traceability), Food
Security (FS), Economic Vulnerability (EV), Mental Health Stress (MH), and an NTT Subjective
Well-Being profile (SWB). The Sumatera model includes Perceived Multi-Hazard Synergy
(MHS), Perceived Trans-Boundary Pollution (TBP), Supply Chain Disruption (SCD), Health
Crisis (HC), Economic Vulnerability (ES), and a Sumatera Subjective Well-Being profile (SWB).
The ES code is retained to preserve correspondence with the dataset and figures. Tables 1 and
2 present the indicators and their sources. The constructs remain deliberately context-specific;
only their broader functional roles and observed pathway configurations are compared.

Cross-context measurement boundary. Only SWB1 (overall life satisfaction) is common to both
regional measures. NTT SWB additionally contains optimism and meaningful daily activity,
whereas Sumatera SWB contains perceived safety and personal control. The two constructs
overlap but are not psychometrically equivalent; all endpoint interpretations and R-square
values remain within model and are not compared as measurements of the same latent
outcome.

The two hypothesized architectures are presented visually to clarify the tested paths. Figure 2
shows the Context-Sensitive Chronic Attrition Configuration for NTT. Perceived Drought
Chronicity is associated with two sequential routes: one through Livelihood Resilience and
Economic Vulnerability, and another through Water Insecurity, Food Security, and Mental
Health Stress, both terminating in the NTT Subjective Well-Being profile.

Figure 2. Conceptual Architecture of the Context-Sensitive Chronic Attrition Configuration
in East Nusa Tenggara, Indonesia
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Figure 3 shows the Context-Sensitive Cascading Disruption Configuration for Sumatera.
Perceived Multi-Hazard Synergy is associated with two parallel routes, through Perceived
Trans-Boundary Pollution and Health Crisis and through Supply Chain Disruption and
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Economic Vulnerability, before both routes connect with the Sumatera Subjective Well-Being
profile.

Figure 3. Conceptual Architecture of the Context-Sensitive Cascading Disruption
Configuration in Sumatera, Indonesia
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Note: The figures retain the abbreviated construct labels used in the original SmartPLS models. DC, MHS, and
TBP are interpreted throughout as perceived measures, and the ES code denotes the Sumatera Economic
Vulnerability construct.

Tables 1 and 2 provide the detailed operational definitions. Self-reported measures remain
appropriate for perceived insecurity, stress, and well-being, but they may be affected by recall,
mood, and social-desirability processes. Community hazard histories were reported to have
been cross-checked with local disaster-agency records where possible (Lorem et al., 2020; Reid
et al., 2018; Tsai et al., 2020). However, the retained record does not identify the agencies, sites,
periods, or matching procedure, and no respondent-level linkage to drought indices, rainfall
anomalies, fire hotspots, PM2.5, event records, road disruptions, or health-service data was
included in the models. The exposure constructs are therefore described consistently as
Perceived Drought Chronicity, Perceived Multi-Hazard Synergy, and Perceived Trans-
Boundary Pollution; the reported cross-check should be treated as contextual rather than
individual-level validation.

Table 1. Operational Definition of Variables and Indicators

Variable Code  Indicator Reference
Perceived DC1 Over the past 5 years, the duration of annual (Liu et al., 2018)
Drought dry spells has been exceptionally long

Chronicity

DC2 The severity of soil moisture deficit during (Zscheischler et al,
drought periods is extreme 2020)
DC3 Drought events have become more frequent (Bahta & Myeki, 2022)
and predictable in the last decade
Water Insecurity ~ WI1 My household has reliable access to sufficient (Khatun et al., 2021;
(R) clean water for all daily needs year-round Martin et al, 2021;
Salmoral et al., 2020;
Valenzuela-Mahecha
et al., 2022)
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Variable Code Indicator Reference
WI2 The time and financial cost of obtaining water (Kajikawa, 2008)
significantly burdens my household
WI3 I feel anxious about the future availability of (Doherty & Clayton,
water for my family 2011; Mongonia, 2022)
Livelihood LF1 My primary income source (e.g., farming) (Adger, 2010)
Resilience (R) is highly sensitive to variations in rainfall and
temperature
LF2 I'have diverse and stable alternative sources of (Natarajan et al., 2022)
income to cope with crop/livestock failure
LF3 My ability to recover from a bad harvest (Nef et al., 2023)
(R) is very low
Food Security FS1 In the last 12 months, my household (Rahman et al., 2022;
(R) has worried about running out of food before Shiva & Bedi, 2002)
obtaining money to buy more
FS2 The nutritional quality and diversity of my (Watts et al., 2019)
(R) family's diet have declined due to
environmental conditions
Economic EV1 An unexpected expense equal to one month's (Anbumozhi et al,
Vulnerability income would be impossible to cover without 2020; World Bank,
selling assets or taking high-interest loans 2016)
EV2 My household debt level hasincreased (World Bank, 2016)
significantly due to climate-related stresses
Mental Health MH1 I have felt nervous, anxious, or on edge about (Cunsolo & Ellis, 2018;
Stress environmental and livelihood problems over Thoma et al., 2021)
the last month
MH2 I feel a sense of hopelessness about the future (Cunsolo & Ellis, 2018)
due to persistent drought
MH3  Problems related to water and food interfere (Kornher & Sakketa,
with my sleep 2021)
Subjective Well- SWB1 All things considered, I am satisfied with my (Yang & Zou, 2025)
Being life as a whole these days
SWB2 I am optimistic about my future (Rahman et al., 2023)
SWB3 1 often feel that my daily activities (Rahman etal. 2023)

are meaningful and worthwhile

Note: (R) indicates an item reverse-coded before construct-score calculation. Higher WI indicates greater water

insecurity; higher LR indicates greater livelihood resilience; higher FS indicates greater food security.

Table 2. Operational Definition of Variables and Indicators

Variable Code  Indicator Reference
Perceived Multi- MHS1 Hazards in my region (fire, landslide, flood) (Zscheischler et al,
Hazard Synergy tend tooccur in rapid succession or 2020)
simultaneously, amplifying damage
MHS2  The compound impact of multiple hazards is (Intergovernmental
greater than the sum of their individual Panel on Climate
impacts Change, 2022)
Perceived Trans- TBP1 Haze and air pollution from forest/peatland (Purnomo et al., 2019,
Boundary fires severely affect my health and daily 2021)
Pollution activities for months each year
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Variable Code  Indicator Reference
TBP2  Ibelieve the origin of major pollution eventsis (Zhang et al., 2017)
often outside my local district/province
Supply Chain SCD1  Disasters frequently disrupt the transport of (Sovacool et al., 2021)
Disruption goods, causing shortages and price spikes for
basic necessities
SCD2 My access to markets to sell produce/buy (Djalante et al., 2017)
supplies is highly unreliable due to damaged
infrastructure (roads/bridges)
Health Crisis HC1 My household has experienced respiratory (Watts et al., 2019)
illness (e.g., ISPA)directly attributed to
haze/air pollution in the past year
HC2 Local health services are overwhelmed and (Axelrod, 1994; Yuan
undersupplied following major hazard events et al., 2022)
HC3 I feel highly vulnerable to disease due to the (Lawrance et al., 2022;
combined stress of pollution, displacement, Zhang etal., 2017)
and poor sanitation after disasters
Economic ES1 My  primary  livelihood  was severely (Nguyen et al., 2023)
Vulnerability interrupted or destroyed by a recent multi-
hazard disaster
ES2 The economic recovery of my community after (Hallegatte, 2016)
a major disaster is very slow and incomplete
ES3 Government or NGO assistance following a (Nguyen et al., 2023;
disaster is insufficient and poorly targeted to Ojala et al., 2021)
meet our needs
Subjective Well- SWB1  All things considered, I am satisfied with my (Yang & Zou, 2025)
Being life as a whole these days
SWB2 I feelsafe and securein my daily life and (Rahman et al., 2023)
environment
SWB3  Ihave a strong sense of control over the things (Rahman et al., 2023)

that happen in my life

3.4. Data Collection Procedure

Quantitative data collection was performed by trained enumerators who were native to the
respective regions to support cultural and linguistic sensitivity. Before each structured
interview, enumerators obtained informed verbal consent after explaining the study purpose,
anonymity guarantees, voluntary participation, and the right to withdraw. Interviews were
conducted in private settings and lasted approximately 30-40 minutes. To support data
quality, 20% of interviews in each region were randomly selected for a short supervisory
follow-up telephone call to verify key responses. All data were anonymized at the point of
entry into KoBoToolbox.

Participants provided informed verbal consent under the procedures described above. An
institutional ethics committee name, approval number, or formal exemption was not available
in the study records used for manuscript preparation. Accordingly, the manuscript reports the
documented consent procedures but does not claim formal ethics approval or provide an
unverified approval identifier.

3.5. Data Analysis Strategy
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Data analysis followed three stages using SmartPLS 4 (Henseler et al., 2015). (1) Measurement-
model assessment was performed separately for each regional model. Internal consistency was
assessed with Cronbach's alpha and composite reliability (CR), and convergent validity with
indicator loadings and average variance extracted (AVE). The original analysis procedure also
specified the Fornell-Larcker criterion and HTMT for discriminant validity (Fornell & Larcker,
1981; Hair, Hult, Ringle, Sarstedt, et al., 2021; Hair et al., 2013; Henseler et al., 2016; Sarstedt et
al., 2023). However, the complete numerical Fornell-Larcker and HTMT matrices and HTMT
bootstrap confidence intervals are not retained in the available analytical output. Discriminant
validity is therefore not claimed to be conclusively established. Because several constructs use
two indicators and some reliability coefficients are very high, reliability is interpreted together
with indicator content rather than as evidence of broad construct coverage.

(2) Structural-model assessment: collinearity was assessed with VIF, and theory-specified
direct path coefficients were evaluated with 5,000 bootstrap subsamples. R-square was used
to describe in-sample explanatory power. The available bootstrap output reports direct paths
but not specific indirect-effect standard errors, p-values, or confidence intervals. Accordingly,
the multi-step products reported later are descriptive arithmetic summaries rather than
bootstrapped mediation tests. No out-of-sample predictive claim is made because PLSpredict
results are unavailable (Hair et al., 2017; Hair, Sarstedt, Pieper, & Ringle, 2012; Shmueli et al.,
2016).

(3) Cross-context comparative pattern analysis: after estimating each regional model
independently, the analysis compared pathway shape, sign, and within-model point
estimates. Formal multi-group coefficient tests, measurement-invariance claims, and statistical
comparisons of indirect effects were not used because the models contain different constructs,
indicators, paths, and non-equivalent well-being endpoints. The comparison supports a
bounded description of two observed configurations, not an inference that hazard regime
explains their differences.

4. Result and Discussion

4.1. Sample Profile and Descriptive Statistics

The final analytic sample contained 1,080 respondents, with 540 households in each regional
model. In NTT, respondents were predominantly in the 41-50-year cluster, 70% were male,
38.9% had primary education, and 38.9% reported 15-19 years of farming experience. In
Sumatera, the largest age category was 31-40 years, 64.8% were male, 33.3% had primary
education, and 27.8% had junior-level education. Tables 3 and 4 provide the complete profiles.
These figures characterize the achieved samples but do not establish regional
representativeness or demographic equivalence; differences in age, gender, education,
household size, and farming experience remain plausible alternative explanations for
differences in the modeled configurations (Cutter et al., 2008; Siagian et al., 2014).

Table 3. Respondent Profile (n=540 NTT)

Description Respondent Profile Number Percentage
Farmer Age 21-30 years 50 9.3

31-40 years 120 22.2

41-50 years 170 31.5

51-60 years 135 25
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>60 years 65 12
Gender Male 378 70
Female 162 30
Family Size <5 people 110 20.4
5-10 people 330 61.1
>10 people 100 18.5
Experience 10-14 years 150 27.8
15-19 years 210 38.9
>20 years 180 33.3
Formal Education No education 35 6.5
Primary education 210 38.9
Junior education 145 26.9
Senior education 120 222
Graduate 25 4.6
Postgraduate 5 0.9
Table 4. Respondent Profile (n=540 Sumatera)
Description Respondent Profile Number Percentage
Farmer Age 21-30 years 80 14.8
3140 years 150 27.8
41-50 years 155 28.7
51-60 years 105 194
>60 years 50 9.3
Gender Male 350 64.8
Female 190 35.2
Family Size <5 people 150 27.8
5-10 people 310 57.4
>10 people 80 14.8
Experience 10-14 years 220 40.7
15-19 years 190 35.2
>20 years 130 24.1
Formal Education No education 20 3.7
Primary education 180 33.3
Junior education 150 27.8
Senior education 130 24.1
Graduate 45 8.3
Postgraduate 15 2.8

4.2. Assessment of the Measurement Model

Before structural analysis, the reported reflective specifications were assessed using the
measurement information that remains available. As shown in Tables 5 and 6, Cronbach's
alpha and CR exceed 0.70, indicating adequate internal consistency, although very high
values, particularly for two-indicator constructs, may reflect item redundancy rather than
superior measurement quality (Henseler et al., 2016). Indicator loadings exceed 0.70 and AVE
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exceeds 0.50, supporting convergent validity under the reported specifications (Hair et al.,
2012; Sarstedt et al., 2023). Complete numerical Fornell-Larcker and HTMT matrices and
HTMT bootstrap confidence intervals are not available for reporting or independent
inspection. Accordingly, discriminant validity remains insufficiently documented and is not
treated as conclusively demonstrated.

Food Security, Economic Vulnerability, Perceived Multi-Hazard Synergy, Perceived Trans-
Boundary Pollution, and Supply Chain Disruption use only two indicators, so high reliability
may partly reflect item similarity and narrow coverage. Content overlap also warrants caution:
WI3 introduces anxiety into Water Insecurity while Mental Health Stress separately measures
anxiety and hopelessness; Health Crisis combines illness, service-system strain, and perceived
disease vulnerability; and ES3 addresses external assistance rather than household economic
disruption. The reported coefficients are retained, but measurement quality is not inferred
from high loadings alone.

Table 5. Outer Model Testing - NTT

Variable Item Loading CA CR AVE
Perceived Drought DC1 0.938 0.931 0.955 0.877
Chronicity

Perceived Drought DC2 0.943 0.931 0.955 0.877
Chronicity

Perceived Drought DC3 0.929 0.931 0.955 0.877
Chronicity

Water Insecurity WI1 0.955 0.938 0.959 0.887
Water Insecurity WI2 0.935 0.938 0.959 0.887
Water Insecurity WI3 0.936 0.938 0.959 0.887
Livelihood Resilience LF1 091 0.906 0.941 0.842
Livelihood Resilience LF2 0.919 0.906 0.941 0.842
Livelihood Resilience LF3 0.924 0.906 0.941 0.842
Food Security FS1 0.976 0.939 0.97 0.942
Food Security FS2 0.964 0.939 0.97 0.942
Economic Vulnerability EV1 0.921 0.912 0.952 0.909
Economic Vulnerability EV2 0.984 0.912 0.952 0.909
Mental Health Stress MH1 0.95 0.943 0.963 0.897
Mental Health Stress MH2 0.945 0.943 0.963 0.897
Mental Health Stress MH3 0.946 0.943 0.963 0.897
Subjective Well-Being SWB1 0.96 0.953 0.97 0.915
Subjective Well-Being SWB2 0.953 0.953 0.97 0.915
Subjective Well-Being SWB3 0.956 0.953 0.97 0.915

Table 6. Outer Model Testing - Sumatera

Variable Item Loading CA CR AVE
Economic Vulnerability ES1 0.876 0.919 0.919 0.791
Economic Vulnerability ES2 0.904 0.919 0.919 0.791
Economic Vulnerability ES3 0.888 0.919 0.919 0.791
Health Crisis HC1 0.924 0.924 0.924 0.802
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Health Crisis HC2 0.890 0.924 0.924 0.802
Health Crisis HC3 0.872 0.924 0.924 0.802
Perceived = Multi-Hazard MHS1 0.930 0.923 0.923 0.856
Synergy

Perceived = Multi-Hazard MHS2 0.920 0.923 0.923 0.856
Synergy

Supply Chain Disruption SCD1 0.918 0.923 0.923 0.858
Supply Chain Disruption SCD2 0.934 0.923 0.923 0.858
Perceived Trans-Boundary TBP1 0.932 0.929 0.929 0.867
Pollution

Perceived Trans-Boundary TBP2 0.931 0.929 0.929 0.867
Pollution

Subjective Well-Being SWB1 0.914 0.892 0.933 0.822
Subjective Well-Being SWB2 0.903 0.892 0.933 0.822
Subjective Well-Being SWB3 0.904 0.892 0.933 0.822

4.3. Assessment of the Structural Model and In-Sample Explanatory Power

After examining the reported measurement statistics, the structural models were evaluated.
Tables 7 and 8 present the fitted-model indices. The saturated-model SRMR values were 0.016
for NTT and 0.022 for Sumatera, both below the 0.08 guideline, while the estimated-model NFI
values were 0.890 for NTT and 0.974 for Sumatera. Under the reported criteria, these values
support an acceptable descriptive fit of the specified models (Henseler et al., 2016; Hu &
Bentler, 1999). They do not compensate for incomplete discriminant-validity reporting,
establish causal fit, or demonstrate out-of-sample predictive performance.

Table 7. Model Fit Testing - NTT

Index Saturated Model Estimated Model
SRMR 0.016026 0.06306

d_ULS 0.048798 13.1481

d_G 0.115763 0.612673
Chi-Square 367.4359 1269.643

NFI 0.968174 0.89003

Table 8. Model Fit Testing - Sumatera

Index Saturated Model Estimated Model
SRMR 0.022178 0.057216

d_ULS 0.059025 0.392839

d_G 0.058268 0.046239
Chi-Square 183.2997 131.8329

NFI 0.96424 0.97428

Tables 9 and 10 show that the modeled predictors account for 65.7% of the variance in the NTT
Subjective Well-Being profile and 49.7% in the Sumatera profile. These R-square values
describe in-sample explanatory performance within non-equivalent endpoint measures and
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must not be compared as if they referred to the same latent outcome. They also do not establish
out-of-sample prediction without PLSpredict assessment.

Table 9. R Square - NTT

Variable R Square R Square Adjusted
Mental Health Stress 0.262096 0.260724
Economic Vulnerability 0.120229 0.118593
Food Security 0.451865 0.450846
Livelihood Resilience 0.129995 0.128377
Subjective Well-Being 0.657022 0.655744
Water Insecurity 0.774294 0.773875

Table 10. R Square - Sumatera
Variable R Square R Square Adjusted
Economic Vulnerability 0.342928 0.341707
Health Crisis 0.408382 0.407282
Subjective Well-Being 0.497442 0.49557
Supply Chain Disruption 0.264231 0.262863
Trans-Boundary Pollution 0.328277 0.327029

All reported inner-model VIF values were below 5, with a maximum of 2.87, indicating no
critical structural collinearity under that criterion (Hair et al., 2012). VIF is interpreted only as
a collinearity diagnostic and not as evidence that common-method variance is absent.

4.4. Hypothesis Testing and Path Analysis
The results of the bootstrapping procedure (5,000 subsamples) for testing the hypothesized
relationships are presented in Table 11 (NTT) and Table 12 (Sumatera), with the empirical
models visualized in Figure 4 (NTT) and Figure 5 (Sumatera).

Table 11. Hypothesis Testing - NTT

Hyp. Construct @) M STDEV  T-Statistics P

H1 Perceived Drought Chronicity — Livelihood -0.361 -0.367 0.037 9.646 <0.001
Resilience

H2 Perceived Drought Chronicity — Water ().880 0.880 0.010 90.636 <0.001
Insecurity

H3 Water Insecurity — Food Security 0.672 -0.672  0.044 15.43 <0.001

H4 Livelihood  Resilience ~ —  Economic -().347 -0.352 0.039 8.823 <0.001
Vulnerability

H5 Food Security — Mental Health Stress -0.512 -0.513 0.033 15.634 <0.001

Hé6 Economic Vulnerability — Subjective Well-  _0.089 -0.089 0.034 2.597 0.009
Being

H7 Mental Health Stress — Subjective Well-Being  .(0.752  -0.751 0.029 26.35 <0.001

Table 12. Hypothesis Testing - Sumatera

Hyp.  Construct (o) M STDEV  T-Statistics r

H1 Perceived Multi-Hazard Synergy — Trans- ().573 0.574 0.028 20.389 <0.001
Boundary Pollution

H2 Perceived Multi-Hazard Synergy — Supply  (0.514  0.515 0.033 15.768 <0.001

Chain Disruption
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Hyp.  Construct (o) M STDEV  T-Statistics p

H3 Supply Chain Disruption — Economic (0586  0.587  0.026 22.171 <0.001
Vulnerability

H4 Perceived Trans-Boundary Pollution —  ().639 0.641 0.025 25.323 <0.001
Health Crisis

H5 Economic Vulnerability — Subjective Well- _0.464 -0.464 0.027 16.957 <0.001
Being

Hé6 Health Crisis — Subjective Well-Being -0.434 -0.434 0.03 14.608 <0.001

Figure 4. Empirical Structural Model - NTT (Livelihood Resilience Scoring Clarified)
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Figure 5. Empirical Structural Model — Sumatera
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In the NTT model, all seven hypothesized direct paths were significant (p < 0.01). Perceived
Drought Chronicity was associated with greater Water Insecurity (beta = 0.880) and lower
Livelihood Resilience (beta = -0.361); Water Insecurity was associated with lower Food
Security (beta = -0.672), while Food Security was associated with lower Mental Health Stress
(beta =-0.512). Livelihood Resilience was associated with lower Economic Vulnerability (beta
= -0.347), and the NTT Subjective Well-Being profile was negatively associated with Mental
Health Stress (beta =-0.752) and Economic Vulnerability (beta =-0.089). These direct paths are
consistent with the proposed chronic-attrition configuration but do not test the multi-step
indirect chains.

In Sumatera, all six hypothesized direct paths were significant (p < 0.001). Perceived Multi-
Hazard Synergy was associated with Perceived Trans-Boundary Pollution (beta = 0.573) and
Supply Chain Disruption (beta = 0.514), which were associated with Health Crisis (beta =0.639)
and Economic Vulnerability (beta = 0.586), respectively. Health Crisis (beta = -0.434) and
Economic Vulnerability (beta = -0.464) were negatively associated with the Sumatera
Subjective Well-Being profile. These direct-path estimates are consistent with two modeled
routes, but they do not establish temporal causation, equal indirect effects, or comparability
with the NTT endpoint.

Table 13. Descriptive Multi-Step Path Products Derived from Reported Direct Coefficients

Context Modeled Multi-Step Arithmetic Path Non-inferential
Chain Product Reading
NTT chronic drought V1 1o~ MH 0.228 Larier f es'i;iPﬁ;e
chronic droug . SWEB -0. product within the

NTT model

1541



Journal of Economics, Entrepreneurship, Management Business and Accounting

Smaller descriptive

. DC - LR —- EV — .
NTT chronic drought SWB -0.011 product within the
NTT model
Sumatera multi- MHS — TBP —» HC — 0.159 Descriptive pollution-
hazard SWB ’ health chain
Sumatera multi- MHS — SCD — ES — 0.140 Descriptive supply-
hazard SWB ' chain-economic chain

Note: Each coefficient is the exact product of the reported constituent path coefficients. The values summarize the
modeled chains and their relative magnitudes; they do not replace case-level bootstrap confidence intervals,
which cannot be reconstructed from the aggregate path table alone.

4.5. Cross-Context Comparative Pattern Analysis

Because the regional models differ in constructs, indicators, paths, and Subjective Well-Being
content, Table 13 is interpreted only within each model. In NTT, the arithmetic products are -
0.228 for the resource-stress chain and -0.011 for the livelihood-economic chain; in Sumatera
they are -0.159 for the pollution-health chain and -0.140 for the supply-chain-economic chain.
These point differences are descriptive. Without bootstrapped specific indirect effects or
pairwise contrasts, the study does not claim that one route is statistically dominant, that two
routes are statistically balanced, or that either regional architecture differs because of hazard

type.

4.6. Supplementary and Control Analyses

To reduce common-method risk, the study used neutral wording, assured anonymity,
separated construct blocks in the interview flow, trained enumerators, and applied
independent back-checking. The reported statistical assessment combined a marker-variable
technique with Harman's single-factor test: the marker variable was reported as having no
significant association with the substantive constructs, and the first unrotated factor accounted
for 28.7% of the variance. Harman's result is treated only as supplementary evidence rather
than a decisive test. The maximum reported structural VIF was 2.87, indicating no critical
inner-model collinearity under the stated criterion (Yana et al., 2015).

The marker construct, item wording, theoretical rationale, reliability, and coefficients were not
retained in the available analytical output, so the marker result cannot be independently
evaluated. VIF addresses structural collinearity rather than method variance, and same-
respondent negative affect may still inflate covariance among water anxiety, food insecurity,
mental stress, vulnerability, and well-being.

4.7. Discussion

This study identifies two context-specific vulnerability configurations estimated in separate,
non-equivalent regional models. The contribution lies not in proposing universal models or
statistically attributing regional differences to hazard type, but in specifying how hazard
temporality, livelihood dependence, resource buffering, and system interdependence may
condition different pathway configurations. The findings align with work on drought-related
scarcity and multi-hazard disruption (Sharma et al., 2023; Weston et al., 2015), while extending
that literature through an explicit but carefully bounded comparison of modeled pathway
shapes. Because measurement, population composition, institutions, timing, and recent-event
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exposure differ across the cases, the analysis does not isolate hazard regime as the statistical
cause of the contrast.

Socio-demographic and institutional heterogeneity. Tables 3 and 4 show differences in age,
gender, education, household size, and farming experience. These characteristics were not
included as controls or examined in sensitivity analyses. Baseline poverty, livelihood
dependence, institutional capacity, social capital, safety nets, service quality, and pre-existing
distress may therefore account for part of the observed differences. Hazard regime is one
theoretically plausible explanation among several, not an isolated causal factor.

4.7.1. The Chronic Stress Pathway (NTT)

In NTT, repeated drought pressure is associated with a predominantly sequential
configuration. The strong drought-water insecurity relationship is theoretically plausible
where agriculture and livestock depend on rainfall and where storage, irrigation, and
alternative sources provide limited buffering (Liu et al., 2018; Martin et al., 2021). Persistent
scarcity repeatedly activates the same household coping demands, so the relevant mechanism
is cumulative burden rather than a single shock.

Water insecurity is associated with lower Food Security, which is then associated with greater
Mental Health Stress. This pattern is consistent with cumulative scarcity: households must
repeatedly allocate time and money to water acquisition, adjust consumption, and protect
production, gradually exhausting material and psychological coping resources (Asiamah et
al., 2025; Dadson et al., 2017; Perrone & Hornberger, 2014; Shao & Yu, 2023; Tan et al., 2021).
Mental Health Stress has the largest direct association with well-being in the NTT model, but
the measure captures self-reported anxiety, hopelessness, and sleep interference rather than a
clinical diagnosis. Institutional buffering, social support, and pre-existing distress remain
plausible competing explanations (Cianconi et al., 2020; Cunsolo & Ellis, 2018; Lawrance et al.,
2022; Rafa et al., 2025).

The negative paths involving Livelihood Resilience are coherent once scoring is clarified:
greater perceived drought chronicity is associated with lower resilience, and higher resilience
is associated with lower economic vulnerability. The arithmetic product for the livelihood-
economic branch is smaller than that for the resource-stress chain in the reported NTT
coefficients. Because specific indirect effects and their uncertainty were not bootstrapped, this
difference is descriptive and does not establish statistical dominance. It may be consistent with
coping exhaustion and dependence on foundational resources, but reverse causality, baseline
poverty, timing, and unmeasured institutional support cannot be excluded.

4.7.2. Multi-Hazard Context (Sumatera)

In Sumatera, the architecture is more dispersed because interacting hazards can interrupt
several interdependent systems at once. Pollution can burden health services and household
functioning, while damaged transport and market access can interrupt agricultural supply
chains. System interdependence therefore provides a mechanism for parallel rather than
purely sequential vulnerability (Zscheischler et al., 2020).

The arithmetic path products are -0.159 for the pollution-health chain and -0.140 for the
supply-chain-economic chain. Their proximity is consistent with concurrent health and
economic pressures (Djalante et al., 2017; Sovacool et al., 2021; Watts et al., 2019; Zhang et al.,
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2017), but no bootstrapped indirect-effect estimates or statistical contrast is available. The
products therefore cannot establish that the routes are equally strong or balanced, and
differences in public services, prior exposure, household assets, interview timing, or reporting
practices may also contribute.

The Sumatera configuration therefore illustrates how limited redundancy across transport,
markets, and health services may transmit stress through multiple nodes. This interpretation
extends cascading-risk theory to household well-being, while remaining conditional on the
sampled regions and the constructs included in the model.

Taken together, the significant direct paths are consistent with simultaneous socio-economic
and health-related disruptions in the Sumatera sample. This interpretation remains
conditional on the indicators included in the model and does not demonstrate mediation
through either complete chain.

4.7.3. Differentiated Vulnerability Pathways

The comparative analysis organizes two context-sensitive, within-model configurations rather
than statistically interchangeable architectures. Chronic attrition is proposed where scarcity is
persistent, livelihoods depend on climate-sensitive resources, and household or institutional
buffers are weak. Cascading disruption is proposed where perceived hazards interact across
tightly coupled infrastructure, health, and market systems with limited redundancy. These are
theory-consistent interpretations for future testing, and hybrid configurations remain possible.

The theoretical distinction links hazard conditions to possible transmission mechanisms while
preserving the study's inferential limits. Because the regional models lack common
measurement, invariant indicators, equivalent endpoints, controls for sample composition and
timing, and objective exposure linkage, the study does not statistically prove that one
coefficient or configuration is stronger than another. Its contribution is the specification of
testable mechanisms and scope conditions for future longitudinal and multi-context research
(Doherty & Clayton, 2011; Mongonia, 2022).

To synthesize the two empirically grounded archetypes, Table 14 contrasts their mechanisms,
scope conditions, and adaptation priorities. The labels organize the observed configurations
and should not be read as exhaustive classifications.

Table 14. Context-Sensitive Vulnerability Configurations and Their Characteristics

Dimension

Chronic Attrition Configuration
(NTT)

Cascading Disruption
Configuration (Sumatera)

Core Logic
Modeled route
Modeled
Organization
Resilience Target

Justice Dimension

Plausible Policy
Priority

Cumulative scarcity and coping
exhaustion

Resource insecurity and psychosocial
stress

Sequential chain; cumulative
interpretation

Water, livelihood, and coping buffers

Distributive and recognitional

Resource security and non-clinical
psychosocial support

Parallel disruption across
interdependent systems
Concurrent health and economic
routes

Parallel routes; cascading
interpretation

Redundancy across health, markets,
and infrastructure

Procedural, distributive, and
restorative

Supply-chain resilience and public-
health buffering
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As shown in Table 14, the NTT model contains a more sequential set of direct paths, whereas
the Sumatera model contains parallel health and economic routes. The contrast is a theoretical
summary of the variables and paths specified in each model, not a formal comparison of
equivalent constructs, temporal sequences, or indirect effects.

This comparison highlights that vulnerability depends not only on exposure intensity but also
on the way stress is transmitted through livelihood and service systems. In agriculture- and
livestock-dependent settings, chronic drought can progressively constrain water, feed, and
food production, while interacting hazards can disrupt supply chains, animal and human
health services, and market access at the same time.

These patterns are best interpreted as context-sensitive archetypes that may vary across places
and over time. Their external value lies in the explicit mechanisms and scope conditions they
propose, which require longitudinal and multi-context validation before broader
generalization.

These patterns are best interpreted as provisional, context-sensitive archetypes that may vary
across places and over time. Their value lies in the mechanisms and scope conditions they
propose; broader generalization requires common measures, objective exposure indicators,
temporal controls, and longitudinal multi-context validation.

4.7.4. Implications and Scope of Inference

The findings suggest context-specific priorities rather than demonstrating the effectiveness of
particular interventions. In drought-prone settings, the observed configuration points to
resource insecurity and non-clinical mental-health stress as plausible areas for attention
alongside production and water management, while the Sumatera configuration points to
simultaneous health and economic pressures.

Potential responses such as reliable water access, livelihood buffering, psychosocial support,
stronger public-health capacity, supply-chain resilience, and emergency buffers should be
treated as policy options motivated by the observed pathway configurations and prior
literature. Their effectiveness was not tested in this cross-sectional study and requires
independent evaluation.

The models support direct associations and non-inferential multi-step path summaries within
each context. They do not establish causality, mediation, clinical outcomes, cross-regional
measurement equivalence, intervention effectiveness, or hazard-regime effects. Future
research should use longitudinal data, common measures, objective indicators, measurement-
invariance testing, bootstrapped specific indirect effects, and theoretically justified
demographic and institutional controls.

5. Conclusion and Suggestion

This study reports two observed within-model configurations. In NTT, perceived drought
chronicity is associated with water insecurity, food security, mental health stress, livelihood
resilience, economic vulnerability, and an NTT-specific well-being profile. In Sumatera,
perceived multi-hazard interaction is associated with pollution-health and supply-chain-
economic routes terminating in a differently measured well-being profile. The results do not
establish that hazard type statistically explains the contrast between the two configurations.
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The findings are consistent with a context-sensitive, mechanism-based view of vulnerability:
chronic attrition may be relevant where climate-sensitive livelihoods face weak resource and
institutional buffers, while cascading disruption may be relevant where hazards affect
interconnected health, infrastructure, and market systems. These propositions remain
conditional on the measures, populations, and timing of the present study.

The proposed labels should therefore be treated as provisional archetypes rather than
universal or statistically equivalent regional models. Given the cross-sectional, same-
respondent, and perceptual design, the findings indicate associations rather than causality,
diagnosis, mediation, or verified intervention effects. Policy options involving resource
security, psychosocial support, public-health capacity, and supply-chain resilience should be
evaluated independently before claims of effectiveness are made.

6. Limitations and Future Research
Several limitations should be acknowledged. First, the cross-sectional design limits causal and

temporal inference; the May-December 2025 fieldwork window was not a controlled seasonal
comparison, and interview month and proximity to recent events were not included as
covariates. Second, reliance on self-reported measures may introduce recall, mood, and social-
desirability biases; the hazard constructs were not linked to site-matched objective exposure
records. Third, the two regional models use different constructs and non-equivalent Subjective
Well-Being indicators, so the results support two within-model patterns rather than a
statistical explanation of cross-context differences. Fourth, detailed district-village sampling
flow, refusals, replacements, and response rates are unavailable. Fifth, socio-demographic and
institutional differences were not controlled, leaving population composition, poverty,
services, social capital, safety nets, and prior distress as alternative explanations. Sixth, the
reflective specification remains questionable for composite-like constructs, while complete
Fornell-Larcker and HTMT matrices with bootstrap intervals are not available. Seventh, same-
respondent measurement remains vulnerable to common-method and negative-affect
covariance; Harman's test is supplementary, and the reported marker-variable finding lacks
the documentation required for independent evaluation. Finally, Table 13 contains descriptive
arithmetic path products rather than bootstrapped specific indirect effects, and the available
ethics record does not provide a committee name, approval number, or formal exemption.

Future research should combine perceptual measures with objective indicators such as NDVI,
soil moisture, PM2.5, disaster-event records, agricultural production data, and health records;
examine hybrid environments where chronic degradation and acute shocks overlap; and test
institutional support, social capital, adaptive capacity, safety nets, gotong royong, disaster
relief, livelihood diversification, and climate-smart technologies as controls or moderators.
Common constructs, measurement-invariance testing, reproducible sampling-flow records,
verified ethics documentation, temporal controls, bootstrapped specific indirect effects,
longitudinal or multi-wave designs, and PLSpredict assessment are also needed before
broader generalization.

Acknowledgement

1546



Journal of Economics, Entrepreneurship, Management Business and Accounting

We sincerely thank the communities in NTT and Sumatera for their participation and valuable
insights. We also appreciate the field teams and local government officials for their support
and cooperation.

Declaration of AI and Al-assisted technologies in the writing process
ChatGPT was used solely for English language checking and refinement, with all content
reviewed and approved by the authors.

References

Adger, W. N. (2010). Climate change, human well-being and insecurity. New Political Economy, 15(2),
275-292. https://doi.org/10.1080/13563460903290912

Anbumozhi, V., Kimura, F., & Thangavelu, S. M. (2020). Global supply chain resilience: Vulnerability
and shifting risk management strategies. In V. Anbumozhi, F. Kimura, & S. M. Thangavelu
(Eds.), Supply chain resilience: Reducing vulnerability to economic shocks, financial crises, and natural
disasters (pp. 3—14). Springer. https://doi.org/10.1007/978-981-15-2870-5_1

Asiamah, N., Mensah, H. K., Ansah, E. W., Eku, E., Ansah, N. B, Danquah, E., Yarfi, C., Aidoo, L., Opuni,
F. F., & Agyemang, S. M. (2025). Association of optimism, self-efficacy, and resilience with life
engagement among middle-aged and older adults with severe climate anxiety: Sensitivity of a
path model. Journal of Affective Disorders, 380, 607-619. https://doi.org/10.1016/j.jad.2025.03.180

Atkinson, C. L., & Alibasi¢, H. (2023). Prospects for governance and climate change resilience in
peatland  management in  Indonesia.  Sustainability, = 15(3),  Article = 1839.
https://doi.org/10.3390/su15031839

Axelrod, L. J. (1994). Balancing personal needs with environmental preservation: Identifying the values
that guide decisions in ecological dilemmas. Journal of Social Issues, 50(3), 85-104.
https://doi.org/10.1111/j.1540-4560.1994.tb02421 .x

Bahta, Y. T., & Myeki, V. A. (2022). The impact of agricultural drought on smallholder livestock farmers:
Empirical evidence insights from Northern Cape, South Africa. Agriculture, 12(4), Article 442.
https://doi.org/10.3390/agriculture12040442

Beckerman, W. (2015). A poverty of reason: Sustainable development and economic growth. Independent
Institute.

Berry, H. L., Waite, T. D., Dear, K. B. G., Capon, A. G., & Murray, V. (2018). The case for systems thinking
about climate change and mental health. Nature Climate Change, 8, 282-290.
https://doi.org/10.1038/s41558-018-0102-4

Bradley, G. L., & Reser, J. P. (2017). Adaptation processes in the context of climate change: A social and
environmental psychology perspective.  Journal of  Bioeconomics, 19(1), 29-51.
https://doi.org/10.1007/s10818-016-9231-x

Burrows, K., Denckla, C. A., Hahn, J., et al. (2024). A systematic review of the effects of chronic, slow-
onset climate change on mental health. Nature Mental Health, 2, 228-243.
https://doi.org/10.1038/s44220-023-00170-5

Chin, W. W,, & Newsted, P. R. (1999). Structural equation modeling analysis with small samples using
partial least squares. In R. H. Hoyle (Ed.), Statistical strategies for small sample research (pp. 307-
341). SAGE Publications.

Cianconi, P., Betro, S., & Janiri, L. (2020). The impact of climate change on mental health: A systematic
descriptive review. Frontiers in Psychiatry, 11, Article 74.
https://doi.org/10.3389/fpsyt.2020.00074

Clayton, S. (2020). Climate anxiety: Psychological responses to climate change. Journal of Anxiety
Disorders, 74, Article 102263. https://doi.org/10.1016/j.janxdis.2020.102263

Cunsolo, A., & Ellis, N. R. (2018). Ecological grief as a mental health response to climate change-related
loss. Nature Climate Change, 8(4), 275-281. https://doi.org/10.1038/s41558-018-0092-2

1547



Journal of Economics, Entrepreneurship, Management Business and Accounting

Cutter, S. L., Barnes, L., Berry, M., Burton, C., Evans, E., Tate, E., & Webb, J. (2008). A place-based model
for understanding community resilience to natural disasters. Global Environmental Change, 18(4),
598-606. https://doi.org/10.1016/j.gloenvcha.2008.07.013

Dadson, S., Hall, J. W., Garrick, D., Sadoff, C., Grey, D., & Whittington, D. (2017). Water security, risk,
and economic growth: Insights from a dynamical systems model. Water Resources Research,
53(8), 6425-6438. https://doi.org/10.1002/2017WR020640

Djalante, R., Garschagen, M., Thomalla, F., & Shaw, R. (2017). Introduction: Disaster risk reduction in
Indonesia: Progress, challenges, and issues. In R. Djalante, M. Garschagen, F. Thomalla, & R.
Shaw (Eds.), Disaster risk reduction in Indonesia: Progress, challenges, and issues (pp. 1-17).
Springer. https://doi.org/10.1007/978-3-319-54466-3_1

Doherty, T. J., & Clayton, S. (2011). The psychological impacts of global climate change. American
Psychologist, 66(4), 265-276. https://doi.org/10.1037/a0023141

Diivel, E., & Garcia-Portela, L. (2024). The ethics of climate change loss and damage. WIREs Climate
Change, 15(6), Article €910. https://doi.org/10.1002/wcc.910

Food and Agriculture Organization of the United Nations. (2017). The future of food and agriculture: Trends
and challenges. https://www .fao.org/3/i6583e/i6583e.pdf

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable variables
and  measurement  error.  Journal  of  Marketing  Research, 18(1),  39-50.
https://doi.org/10.1177/002224378101800104

Grosvenor, M. J., Ardiyani, V., Wooster, M. ], Gillott, S., Green, D. C., Lestari, P., & Suri, W. (2024).
Catastrophic impact of extreme 2019 Indonesian peatland fires on urban air quality and health.
Communications Earth & Environment, 5, Article 649. https://doi.org/10.1038/s43247-024-01813-w

Hair, J. F., Hult, G. T. M, Ringle, C. M., & Sarstedt, M. (2021). A primer on partial least squares structural
equation modeling (PLS-SEM) (3rd ed.). SAGE Publications.

Hair, ]. F., Hult, G. T. M., Ringle, C. M., Sarstedt, M., Danks, N. P., & Ray, S. (2021). Partial least squares
structural  equation — modeling ~ (PLS-SEM)  using R: A  workbook.  Springer.
https://doi.org/10.1007/978-3-030-80519-7

Hair, J. F., Matthews, L. M., Matthews, R. L., & Sarstedt, M. (2017). PLS-SEM or CB-SEM: Updated
guidelines on which method to use. International Journal of Multivariate Data Analysis, 1(2), 107—
123. https://doi.org/10.1504/[JMDA.2017.087624

Hair, J. F,, Ringle, C. M., & Sarstedt, M. (2013). Partial least squares structural equation modeling:
Rigorous applications, better results and higher acceptance. Long Range Planning, 46(1-2), 1-12.
https://doi.org/10.1016/j.1rp.2013.01.001

Hair, ]. F., Sarstedt, M., Pieper, T. M., & Ringle, C. M. (2012). The use of partial least squares structural
equation modeling in strategic management research: A review of past practices and
recommendations for future applications. Long Range Planning, 45(5-6), 320-340.
https://doi.org/10.1016/j.1rp.2012.09.008

Hallegatte, S., Bangalore, M., Bonzanigo, L., Fay, M., Kane, T., Narloch, U., Rozenberg, J., Treguer, D.,
& Vogt-Schilb, A. (2016). Shock waves: Managing the impacts of climate change on poverty. World
Bank. https://doi.org/10.1596/978-1-4648-0673-5

Haluza-DeLay, R. (2014). Religion and climate change: Varieties in viewpoints and practices. WIREs
Climate Change, 5(2), 261-279. https://doi.org/10.1002/wcc.268

Hartono, B., Toiba, H., Putritamara, ]J. A., & Rahman, M. S. (2024). Do dynamic capabilities and
entrepreneurial orientation promote farm resilience? Insights from Indonesian beef-cattle
farmers facing a foot-and-mouth disease outbreak. Cogent Food & Agriculture, 10(1), Article
2409486. https://doi.org/10.1080/23311932.2024.2409486

Henseler, ]., Hubona, G., & Ray, P. A. (2016). Using PLS path modeling in new technology research:
Updated  guidelines.  Industrial ~ Management &  Data  Systems,  116(1), 2-20.
https://doi.org/10.1108/IMDS-09-2015-0382

1548


https://doi.org/10.1038/s43247-024-01813-w

Journal of Economics, Entrepreneurship, Management Business and Accounting

Henseler, J., Ringle, C. M., & Sarstedt, M. (2015). A new criterion for assessing discriminant validity in
variance-based structural equation modeling. Journal of the Academy of Marketing Science, 43(1),
115-135. https://doi.org/10.1007/s11747-014-0403-8

Heyd, T. (2021). COVID-19 and climate change in the times of the Anthropocene. The Anthropocene
Review, 8(1), 21-36. https://doi.org/10.1177/2053019620961799

Hu, L.-T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis:
Conventional criteria versus new alternatives. Structural Equation Modeling: A Multidisciplinary
Journal, 6(1), 1-55. https://doi.org/10.1080/10705519909540118

Intergovernmental Panel on Climate Change. (2022). Climate change 2022: Mitigation of climate change:
Working Group III contribution to the Sixth Assessment Report of the Intergovernmental Panel on
Climate Change. Cambridge University Press. https://doi.org/10.1017/9781009157926

Kajikawa, Y. (2008). Research core and framework of sustainability science. Sustainability Science, 3(2),
215-239. https://doi.org/10.1007/s11625-008-0053-1

Khatun, M., Sarkar, S., Era, F. M., Islam, A. K. M. M., Anwar, M. P., Fahad, S., Datta, R., & Islam, A. K.
M. A. (2021). Drought stress in grain legumes: Effects, tolerance mechanisms and management.
Agronomy, 11(12), Article 2374. https://doi.org/10.3390/agronomy11122374

Kimutai, J. J., Lund, C., Moturi, W. N., Shewangizaw, S., Feyasa, M., & Hanlon, C. (2023). Evidence on
the links between water insecurity, inadequate sanitation and mental health: A systematic
review and meta-analysis. PLOS ONE, 18, e0286146.
https://doi.org/10.1371/journal.pone.0286146

Kline, R. B. (2015). Principles and practice of structural equation modeling (4th ed.). Guilford Press.

Kornher, L., & Sakketa, T. G. (2021). Does food security matter to subjective well-being? Evidence from
a cross-country panel. Journal of International Development, 33(8), 1270-1289.
https://doi.org/10.1002/jid.3575

Lawrance, E. L., Thompson, R., Newberry Le Vay, J., Page, L., & Jennings, N. (2022). The impact of
climate change on mental health and emotional wellbeing: A narrative review of current
evidence, and its implications. International Review of Psychiatry, 34(5), 443-498.
https://doi.org/10.1080/09540261.2022.2128725

Liu, W., Sun, F., Lim, W. H,, Zhang, J., Wang, H., Shiogama, H., & Zhang, Y. (2018). Global drought and
severe drought-affected populations in 1.5 and 2 °C warmer worlds. Earth System Dynamics,
9(1), 267-283. https://doi.org/10.5194/esd-9-267-2018

Lorem, G., Cook, S., Leon, D. A., Emaus, N., & Schirmer, H. (2020). Self-reported health as a predictor
of mortality: A cohort study of its relation to other health measurements and observation time.
Scientific Reports, 10(1), Article 4886. https://doi.org/10.1038/s41598-020-61603-0

Marchezini, V. (2015). The biopolitics of disaster: Power, discourses, and practices. Human Organization,
74(4), 362-371. https://doi.org/10.17730/0018-7259-74.4.362

Marchezini, V. (2019). The power of localism during the long-term disaster recovery process. Disaster
Prevention and Management: An International Journal, 28(1), 143-152.
https://doi.org/10.1108/DPM-05-2018-0150

Martin, S. F., Bergmann, J., Rigaud, K. K., & Yameogo, N. D. (2021). Climate change, human mobility,
and development. Migration Studies, 9(1), 142-149. https://doi.org/10.1093/migration/mnaa030

McBean, G., & Rodgers, C. (2010). Climate hazards and disasters: The need for capacity building. WIREs
Climate Change, 1(6), 871-884. https://doi.org/10.1002/wcc.77

Mongonia, L. (2022). Climate change and mental health: The counseling professional’s role. Journal of
Counselor Leadership and Advocacy, 9(1), 57-70. https://doi.org/10.1080/2326716X.2022.2041505

Natarajan, N., Newsham, A., Rigg, J., & Suhardiman, D. (2022). A sustainable livelihoods framework
for the 21st century. World Development, 155, Article 105898.
https://doi.org/10.1016/j.worlddev.2022.105898

Nef, D. P., Nef, S., & Kriitli, P. (2023). Putting people back at the center of livelihood vulnerability
analysis. SN Social Sciences, 3(11), Article 184. https://doi.org/10.1007/s43545-023-00775-8

1549



Journal of Economics, Entrepreneurship, Management Business and Accounting

Nguyen, D. L., Nguyen, T. T., & Grote, U. (2023). Shocks, household consumption, and livelihood
diversification: A comparative evidence from panel data in rural Thailand and Vietnam.
Economic Change and Restructuring, 56(5), 3223-3255. https://doi.org/10.1007/s10644-022-09400-9

Nimo, T. K. O. A., Akoto-Baako, H., Antiri, E. O., & Ansah, E. W. (2025). Coping strategies for climate
change anxiety: A perspective on building resilience through psychological capital. BM] Mental
Health, 28(1), Article e301421. https://doi.org/10.1136/bmjment-2024-301421

O’Brien, K. (2012). Global environmental change II: From adaptation to deliberate transformation.
Progress in Human Geography, 36(5), 667—676. https://doi.org/10.1177/0309132511425767

Ojala, M., Cunsolo, A., Ogunbode, C. A., & Middleton, J. (2021). Anxiety, worry, and grief in a time of
environmental and climate crisis: A narrative review. Annual Review of Environment and
Resources, 46, 35-58. https://doi.org/10.1146/annurev-environ-012220-022716

Perrone, D., & Hornberger, G. M. (2014). Water, food, and energy security: Scrambling for resources or
solutions? WIREs Water, 1(1), 49-68. https://doi.org/10.1002/wat2.1004

Pescaroli, G., & Alexander, D. (2018). Understanding compound, interconnected, interacting, and
cascading risks: A  holistic framework. Risk  Analysis, 38(11),  2245-2257.
https://doi.org/10.1111/risa.13128

Purnomo, E. P, Ramdani, R., Agustiyara, Nurmandi, A., Trisnawati, D. W., & Fathani, A. T. (2021).
Bureaucratic inertia in dealing with annual forest fires in Indonesia. International Journal of
Wildland Fire, 30(10), 733-744. https://doi.org/10.1071/WF20168

Purnomo, E. P., Ramdani, R., Agustiyara, Tomaro, Q. P. V., & Samidjo, G. S. (2019). Land ownership
transformation before and after forest fires in Indonesian palm oil plantation areas. Journal of
Land Use Science, 14(1), 37-51. https://doi.org/10.1080/1747423X.2019.1614686

Purwanti, T. S., Syafrial, S., Huang, W.-C., & Saeri, M. (2022). What drives climate change adaptation
practices in smallholder farmers? Evidence from potato farmers in Indonesia. Atmosphere, 13(1),
Article 113. https://doi.org/10.3390/atmos13010113

Rafa, N., Zabala, A., & Galway, L. P. (2025). Empirical research review on solastalgia: Place, people and
policy pathways for addressing environmental distress. People and Nature, 7(8), 1811-1825.
https://doi.org/10.1002/pan3.70090

Rahman, M. S., Huang, W.-C,, Toiba, H., & Efani, A. (2022). Does adaptation to climate change promote
household food security? Insights from Indonesian fishermen. International Journal of Sustainable
Development & World Ecology, 29(7), 611-624. https://doi.org/10.1080/13504509.2022.2063433

Rahman, M. S., Huang, W.-C,, Toiba, H., Putritamara, J. A., Nugroho, T. W., & Saeri, M. (2023). Climate
change adaptation and fishers’ subjective well-being in Indonesia: Is there a link? Regional
Studies in Marine Science, 63, Article 103030. https://doi.org/10.1016/j.rsma.2023.103030

Rahman, M. S., Toiba, H., & Huang, W.-C. (2021). The impact of climate change adaptation strategies
on income and food security: Empirical evidence from small-scale fishers in Indonesia.
Sustainability, 13(14), Article 7905. https://doi.org/10.3390/su13147905

Rasoolimanesh, S. M. (2022). Discriminant validity assessment in PLS-SEM: A comprehensive
composite-based approach. Data Analysis Perspectives Journal, 3(2), 1-8.

Reid, C. E., Kubzansky, L. D., Li, J.,, Shmool, J. L., & Clougherty, J. E. (2018). It's not easy assessing
greenness: A comparison of NDVI datasets and neighborhood types and their associations with
self-rated health in New York City. Health & Place, 54, 92-101.
https://doi.org/10.1016/j.healthplace.2018.09.005

Salmoral, G., Ababio, B., & Holman, I. P. (2020). Drought impacts, coping responses and adaptation in
the UK outdoor livestock sector: Insights to increase drought resilience. Land, 9(6), Article 202.
https://doi.org/10.3390/1and 9060202

Sarstedt, M., Hair, J. F., & Ringle, C. M. (2023). PLS-SEM: Indeed a silver bullet—Retrospective
observations and recent advances. Journal of Marketing Theory and Practice, 31(3), 261-275.
https://doi.org/10.1080/10696679.2022.2056488

1550



Journal of Economics, Entrepreneurship, Management Business and Accounting

Shao, L., & Yu, G. (2023). Media coverage of climate change, eco-anxiety and pro-environmental
behavior: Experimental evidence and the resilience paradox. Journal of Environmental Psychology,
91, Article 102130. https://doi.org/10.1016/j.jenvp.2023.102130

Sharma, S., Talchabhadel, R., Nepal, S., Ghimire, G. R., Rakhal, B., Panthi, J.,, Adhikari, B. R,
Pradhanang, S. M., Maskey, S., & Kumar, S. (2023). Increasing risk of cascading hazards in the
central Himalayas. Natural Hazards, 119(2), 1117-1126. https://doi.org/10.1007/s11069-022-
05462-0

Shiva, V., & Bedi, G. (2002). Sustainable agriculture and food security: The impact of globalisation. SAGE
Publications India.

Shmueli, G., Ray, S., Velasquez Estrada, J. M., & Chatla, S. B. (2016). The elephant in the room: Predictive
performance of PLS models. Journal of Business Research, 69(10), 4552-4564.
https://doi.org/10.1016/j.jbusres.2016.03.049

Siagian, T. H., Purhadi, P., Suhartono, S., & Ritonga, H. (2014). Social vulnerability to natural hazards
in Indonesia: Driving factors and policy implications. Natural Hazards, 70(2), 1603-1617.
https://doi.org/10.1007/s11069-013-0888-3

Smith, G. S., Anjum, E., Francis, C., Deanes, L., & Acey, C. (2022). Climate change, environmental
disasters, and health inequities: The underlying role of structural inequalities. Current
Environmental Health Reports, 9(1), 80-89. https://doi.org/10.1007/s40572-022-00336-w

Sovacool, B. K., Bazilian, M., Griffiths, S., Kim, J., Foley, A., & Rooney, D. (2021). Decarbonizing the food
and beverages industry: A critical and systematic review of developments, sociotechnical
systems and policy options. Renewable and Sustainable Energy Reviews, 143, Article 110856.
https://doi.org/10.1016/].rser.2021.110856

Syaban, A. S. N., & Appiah-Opoku, S. (2025). Perspective chapter: Indonesia’s capital city relocation as
a multidimensional national conflicts resolution strategy. In S. Appiah-Opoku (Ed.),
Contemporary regional planning issues. IntechOpen. https://doi.org/10.5772/intechopen.1010922

Tan, Y., Dong, Z., Guzman, S. M., Wang, X., & Yan, W. (2021). Identifying the dynamic evolution and
feedback process of water resources nexus system considering socioeconomic development,
ecological protection, and food security: A practical tool for sustainable water use. Hydrology
and Earth System Sciences, 25(12), 6495-6522. https://doi.org/10.5194/hess-25-6495-2021

Thoma, M. V., Rohleder, N., & Rohner, S. L. (2021). Clinical ecopsychology: The mental health impacts
and underlying pathways of the climate and environmental crisis. Frontiers in Psychiatry, 12,
Article 675936. https://doi.org/10.3389/fpsyt.2021.675936

Thomas, K., Hardy, R. D., Lazrus, H., Mendez, M., Orlove, B., Rivera-Collazo, I., Roberts, J. T., Rockman,
M., Warner, B. P., & Winthrop, R. (2019). Explaining differential vulnerability to climate change:
A social science review. WIREs  Climate  Change, 10(2), Article e565.
https://doi.org/10.1002/wcc.565

Tsai, W.-L., Silva, R. A., Nash, M. S., Cochran, F. V., Prince, S. E., Rosenbaum, D. J., D’Aloisio, A. A,,
Jackson, L. E., Mehaffey, M. H., Neale, A. C., Sandler, D. P., & Buckley, T. J. (2020). How do
natural features in the residential environment influence women'’s self-reported general health?
Results from cross-sectional analyses of a U.S. national cohort. Environmental Research, 183,
Article 109176. https://doi.org/10.1016/j.envres.2020.109176

Valenzuela-Mahecha, M. A., Pulido-Velazquez, M., & Macian-Sorribes, H. (2022). Hydrological
drought-indexed insurance for irrigated agriculture in a highly regulated system. Agronomy,
12(9), Article 2170. https://doi.org/10.3390/agronomy12092170

Watts, N., Amann, M., Arnell, N., Ayeb-Karlsson, S., Belesova, K., Boykoff, M., Byass, P., Cai, W.,
Campbell-Lendrum, D., Capstick, S., Chambers, J., Dalin, C., Daly, M., Dasandi, N., Davies, M.,
Drummond, P., Dubrow, R., Ebi, K. L., Eckelman, M., ... Montgomery, H. (2019). The 2019
report of The Lancet Countdown on health and climate change: Ensuring that the health of a
child born today is not defined by a changing climate. The Lancet, 394(10211), 1836-1878.
https://doi.org/10.1016/50140-6736(19)32596-6

1551



Journal of Economics, Entrepreneurship, Management Business and Accounting

Werners, S. E., Wise, R. M., Butler, J. R. A., Totin, E., & Vincent, K. (2021). Adaptation pathways: A
review of approaches and a learning framework. Environmental Science & Policy, 116, 266-275.
https://doi.org/10.1016/j.envsci.2020.11.003

Weston, P., Hong, R., Kaboré, C., & Kull, C. A. (2015). Farmer-managed natural regeneration enhances
rural livelihoods in dryland West Africa. Environmental Management, 55(6), 1402-1417.
https://doi.org/10.1007/s00267-015-0469-1

Wisner, B., Blaikie, P., Cannon, T., & Davis, 1. (2004). At risk: Natural hazards, people’s vulnerability and
disasters (2nd ed.). Routledge.

Wolf, T., Lyne, K., Sanchez Martinez, G., & Kendrovski, V. (2015). The health effects of climate change
in the WHO European Region. Climate, 3(4), 901-936. https://doi.org/10.3390/cli3040901
Woodhall-Melnik, J., Dunn, J. R., Svenson, S., Hamilton-Wright, S., Patterson, C., Waterfield, D., Kirst,
M., & Matheson, F. I. (2017). Finding a place to start: Exploring meanings of housing stability in
Hamilton’s male Housing First participants. Housing, Theory and Society, 34(3), 359-375.

https://doi.org/10.1080/14036096.2016.1266382

World Bank. (2016). World development report 2016: Digital dividends. https://doi.org/10.1596/978-1-4648-
0671-1

Yana, A. A. G. A, Rusdhi, H. A., & Wibowo, M. A. (2015). Analysis of factors affecting design changes
in construction project with Partial Least Square (PLS). Procedia Engineering, 125, 40-45.
https://doi.org/10.1016/j.proeng.2015.11.007

Yang, M., & Zou, Y. (2025). Assessing environmental determinants of subjective well-being via machine
learning approaches: A systematic review. Humanities and Social Sciences Communications, 12(1),
Article 828. https://doi.org/10.1057/s41599-025-05234-8

Yuan, M., Cao, Y.-Q., Wang, H., & Xiang, H. (2022). Does social capital promote health? Social Indicators
Research, 162(2), 501-524. https://doi.org/10.1007/s11205-021-02810-8

Zhang, Q., Jiang, X., Tong, D., Davis, S. J., Zhao, H., Geng, G., Feng, T., Zheng, B., Lu, Z,, Streets, D. G.,
Ni, R., Brauer, M., van Donkelaar, A., Martin, R. V., Huo, H., Liu, Z., Pan, D., Kan, H,, Yan, Y.,
... Guan, D. (2017). Transboundary health impacts of transported global air pollution and
international trade. Nature, 543(7647), 705-709. https://doi.org/10.1038/nature21712

Zscheischler, J., Martius, O., Westra, S., Bevacqua, E., Raymond, C., Horton, R. M., van den Hurk, B,
AghaKouchak, A., Jézéquel, A., Mahecha, M. D., Maraun, D., Ramos, A. M., Ridder, N. N,
Thiery, W., & Vignotto, E. (2020). A typology of compound weather and climate events. Nature
Reviews Earth & Environment, 1(7), 333-347. https://doi.org/10.1038/s43017-020-0060-z

1552



