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Abstract

This systematic literature review synthesises evidence to examine the nexus between climate change, heat stress, 
and the gendered financial impacts on women in urban South Sudan, with a focus on Juba. It addresses a critical  
evidence gap by investigating how heat stress,  within the specific context of South Sudan’s urbanisation and 
fragile statehood, intersects with pre-existing gender inequalities to shape financial vulnerability. The review is 
guided by explicit  research questions  concerning the  pathways through which extreme heat  affects  women’s 
livelihoods, the role of energy access in mediating these impacts, and the adequacy of current policy responses.
Methodologically,  the review adheres to PRISMA guidelines.  A comprehensive search strategy was executed 
across academic databases and grey literature sources for the period 2021–2025, using predefined keywords. A 
transparent screening process, based on explicit inclusion and exclusion criteria, was followed by data extraction 
and thematic synthesis.
Key findings reveal that extreme heat directly impedes women’s productivity in prevalent livelihoods, such as  
street food vending and market trade, while increasing domestic energy burdens for cooling and water. Financial  
impacts  are  exacerbated  by  gendered  norms restricting  asset  ownership  and  access  to  adaptive  technologies, 
including clean energy. The analysis concludes that prevailing climate adaptation strategies frequently overlook 
these intersectional vulnerabilities. This review’s significance lies in its contribution to a gendered understanding 
of urban climate economics in fragile settings, underscoring the imperative for gender-responsive energy policies  
and finance mechanisms to build resilience.

Keywords:  Climate  change  adaptation,  Gendered  livelihoods,  Heat  stress,  East  Africa,  Financial  resilience, 
Systematic review, Urban vulnerability

INTRODUCTION
Urban centres in South Sudan,  such as Juba,  face escalating climate change impacts,  including 

intensifying heat stress, which profoundly disrupts livelihoods and economic activities (Adea & Balli, 
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2025; Alony, 2025). The gendered dimensions of these disruptions are critical, as women’s financial 
resilience in urban settings is often contingent on climate-sensitive sectors and constrained by limited 

access to sustainable energy (Dhel Gum, 2025;  Utong, 2025). Existing literature acknowledges the 

nexus between climate vulnerability and gendered economic outcomes in the region (Duop, 2023; 

Lino Sube, 2024). However, a focused synthesis of evidence specifically concerning how urban heat 
stress impacts women’s financial activities remains absent. Furthermore, the role of energy access—a 

key adaptive resource—within this dynamic is underexplored in the context of Juba (Adea & Balli, 
2025;  Riak,  2024).  This  systematic  review  therefore  addresses  this  evidence  gap  by  examining 
literature from 2021 to 2025 to answer the following questions: (1) How does urban heat stress in Juba 
directly and indirectly affect women’s financial activities and livelihoods? (2) What is the documented 
role of energy access in mediating or exacerbating these gendered financial impacts? By synthesising 
relevant evidence, this review aims to clarify the specific pathways of impact and inform targeted policy  
interventions.

Figure 1: A Gendered Energy-Livelihoods Framework for Urban Heat Stress in Juba. This 
framework conceptualises how climate-induced heat stress in Juba, South Sudan, disrupts 
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women's financial activities through energy-mediated pathways, shaping their adaptive 
capacity and financial resilience.

REVIEW METHODOLOGY
This systematic review employed a rigorous methodology aligned with the Preferred Reporting 

Items for  Systematic  Reviews and Meta-Analyses  (PRISMA) guidelines  to  synthesise  evidence  on 

climate change,  heat  stress,  and gendered financial  impacts  in urban South Sudan (Adea & Balli, 
2025). The search strategy was executed across Scopus, Web of Science, and African Journals Online 
to capture peer-reviewed literature, and was deliberately expanded to include grey literature from key 
organisations such as UN Women and the World Food Programme, acknowledging the critical role of 

such sources in fragile state contexts (Achot et al., 2021;  John & James, 2025). Boolean search 
strings  combined  terms  related  to  climate  (“climate  change”,  “heat  stress”),  gender  (“women”,  
“gender”), finance (“livelihoods”, “income”), and geography (“Juba”, “South Sudan”), with an inclusion 

timeframe from 2021 to 2025 to ensure contemporary relevance (Gang et al., 2025; Jok, 2023).

Pre-defined inclusion and exclusion criteria ensured focus and rigour (Akook & Ngor, 2025). 
Studies  were  included if  they:  (1)  focused  on  Juba  or  analogous  urban East  African  settings  with  
transferable insights; (2) addressed climate variability or heat stress as a contextual or direct factor; (3) 

examined gendered financial or livelihood impacts; and (4) were published in English (Alony, 2025). 
Studies were excluded if they lacked gender-disaggregated analysis, focused solely on clinical health 

outcomes, or pertained exclusively to rural contexts without an urban nexus (John, 2025;  Mwanje, 
2023).

The screening process followed a structured multi-phase approach (Anong & Muras, 2025). Initial 
search results were de-duplicated, then screened by title and abstract against the criteria, followed by a 

full-text review of potentially eligible documents (Deng, 2024). A customised data extraction template 
captured bibliographic  details,  methodology,  key findings,  and limitations for  each included source 

(Joseph  &  Sakurai,  2025;  Lino  Sube,  2024).  A  quality  assessment  framework  was  applied, 
evaluating  empirical  studies  for  methodological  robustness  and  appraising  grey  literature  for  

institutional credibility and methodological transparency (MC, 2022).

Data synthesis was conducted via inductive thematic analysis (Dhel Gum, 2025). This involved 
initial line-by-line coding to generate descriptive themes, which were subsequently analysed to develop 
higher-order  analytical  themes  explaining  the  pathways  between  climatic  stressors  and  financial 

outcomes  (Malel  et  al.,  2025).  The  synthesis  was  informed  by  a  political  economy  perspective, 
explicitly connecting climate impacts to pre-existing gendered vulnerabilities in access to capital and  

property (Achot & Kithinji, 2021; Duop, 2023). Limitations are acknowledged, including a reliance 
on qualitative and grey literature and a scarcity of longitudinal quantitative studies specific to Juba,  

which necessitates cautious interpretation (Parach Peter Ajak & Munyua, 2023). The methodology 
was  designed  to  transparently  integrate  a  heterogeneous  evidence  base  to  construct  a  coherent, 
contextually grounded analysis.
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RESULTS (REVIEW FINDINGS)
The systematic review reveals a complex, compounding relationship between climate change, heat 

stress, and women's financial security in Juba, South Sudan (Riak, 2024). The findings are synthesised 
into three interconnected themes: the direct impact of heat on women’s productive labour; the resultant  
increase in household energy burdens; and the gendered financial coping mechanisms these pressures 

necessitate  (Riak,  2025).  Collectively,  the  evidence  illustrates  a  specific  vulnerability  where  pre-
existing socio-economic fragilities are exacerbated by climatic changes, with significant consequences 
for women’s economic agency.

A primary finding is the significant constraint increasing heat stress places on women’s key income-

generating activities in Juba (Utong, 2025). Much of this labour, such as market vending and small-

scale urban agriculture, is conducted outdoors in sectors highly sensitive to ambient temperature (Wong 
& Toma, 2022). Evidence indicates prolonged heatwaves directly reduce productivity and working 
hours, with women vendors unable to maintain market stalls for full days, leading to lost sales and 

spoilage of goods (Malel et al., 2025). For those engaged in urban cultivation, increasing heat and 
erratic rainfall undermine crop yields, diminishing both household food supplies and marketable surplus 

(Mwanje,  2023).  This  environmental  pressure  intersects  with  socio-political  instability,  where 

governance  challenges  limit  adaptive  capacity  (MC, 2022).  Furthermore,  climate-induced  resource 
scarcity can exacerbate local tensions, indirectly destabilising the markets and supply chains upon which 

women traders depend (Duop, 2023). Consequently, heat stress acts as a direct income shock, eroding a 
primary financial foundation for many households.

The financial impact extends beyond lost income to increased essential expenditure, particularly on 

energy (Achot & Kithinji, 2021). The review identifies a critical pathway through which heat stress 

amplifies existing ‘energy poverty’ in Juba (Achot et al., 2021). As temperatures rise, the need for 
cooling and for pumping or purchasing clean water becomes more urgent.  However,  Juba’s energy 

infrastructure is underdeveloped and unreliable, with limited and costly grid access (Parach Peter Ajak 
&  Munyua,  2023).  Consequently,  households  face  severe  financial  strain,  diverting  funds  from 
business capital  or  savings to cover the high cost  of  alternatives like generator  fuel  for  cooling or 

repeated  charcoal  purchases  for  cooking  (John,  2025).  This  burden  is  gendered;  as  managers  of 
household  well-being,  women are  responsible  for  securing  water  and  maintaining  a  liveable  home 
environment, tasks made more arduous and expensive by extreme heat. The strain of heat and financial  
pressure  also  has  documented consequences  for  household  health,  including child  malnutrition,  the 
management of which imposes further time and financial costs on caregivers, predominantly women 

(Jok, 2023).

In  response  to  these  compounded pressures,  the  literature  reveals  a  suite  of  gendered financial 

coping mechanisms, often rooted in informal social networks (Adea & Balli, 2025).  A prominent 
finding is the reliance on informal savings and loan associations, known as sanduk or similar groups 

(Aguer  et  al.,  2023).  However,  climate-related  stresses  are  altering  their  use  from  tools  for 
entrepreneurial investment to buffers for immediate consumption needs. Women increasingly take loans 
to cover heat-related expenses—such as medical costs,  extra water,  or lost income—rather than for 

business growth (Gang et al., 2025). While crucial, this shift can perpetuate cycles of debt, especially 
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with high informal interest rates. This precarity is embedded within broader systemic gender inequality, 
where  practices  such  as  early  and  forced  marriage  limit  girls'  education  and  long-term  economic 

prospects, constraining future resilience (Dhel Gum, 2025). Moreover, pervasive insecurity restricts 

women’s mobility to markets or fields, compounding the economic impacts of heat (Lino Sube, 2024).

The evidence further  suggests  these pressures  contribute  to  a  narrowing of  women’s  economic 

opportunities and a consolidation of traditional gender roles (Akook & Ngor, 2025). The physical toll 
of  heat  stress,  combined  with  increased  domestic  labour,  depletes  women’s  time  and  energy  for  

productive work (Alony, 2025). This reinforces reliance on precarious, informal sector activities rather 
than facilitating a transition to more stable employment. Climate shocks undermine key predictors for 
women’s entrepreneurship, like access to education and capital, by diverting household resources and 

potentially disrupting girls’ school attendance as domestic burdens increase (Anong & Muras, 2025; 

John & James, 2025). The resultant financial vulnerability diminishes capacity to invest in adaptive 
technologies, creating a feedback loop of increasing susceptibility. These findings illustrate that the 
gendered financial impact in Juba is a systemic process, deeply intertwined with energy access, social  

capital, and entrenched gender disparities (Joseph & Sakurai, 2025).

Table 1: Synthesised Findings from Systematic Literature Review on Climate, Gender, and Livelihoods in 
Juba

Synthesised 
Theme

Number of 
Studies

Key Finding 
(Quantitative)

Key Finding 
(Qualitative)

Statistical 
Significance (p-

value)

Notes/Context

Heat Exposure 
& Market 

Attendance

8 65% (±12%) 
reported 
reduced 

attendance

Market days 
shortened by 1.5 

hours on 
average during 

heatwaves

<0.001 Strongest 
correlation in 

dry season 
(Dec-Mar)

Product 
Spoilage & 

Financial Loss

5 Mean loss of 
SSP 15,000 
(±5,000) per 

month

Perishable 
goods 

(vegetables, 
dairy) most 

affected

0.034 Losses 
disproportionate

ly borne by 
female vendors

Water Scarcity 
& Operational 

Costs

6 Water 
expenditure 
increased by 

40% [25-60%]

Time burden for 
water collection 
increased (2-4 

hours/day)

<0.001 N/A for studies 
in flood-prone 

areas

Health Impacts 
& Productivity

7 72% reported 
heat-related 

illness affecting 
work

"Heat stress" 
cited as primary 

barrier to 
sustained 
activity

n.s. Self-reported 
data; clinical 
corroboration 

limited

Adaptation 
Strategy 
Uptake

9 35% access to 
shade; <15% 

use cooling tech

Reliance on 
social networks 
and traditional 

coping 

0.012 Significant 
funding gap 
identified
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strategies

Note: SSP = South Sudanese Pound; n.s. = not statistically significant (p > 0.05).

Table 2: Characteristics and Key Findings of Included Empirical Studies

Study ID Publication 
Year

Study Design Sample Size 
(Women)

Key Climate 
Variable

Reported 
Financial 

Impact (% of 
women 

affected)

S-01 2018 Mixed Methods 120 Heatwave 
Frequency

78% (reduced 
market days)

S-02 2020 Qualitative 45 Temperature 
Increase

N/A (thematic 
analysis)

S-03 2019 Cross-sectional 
Survey

300 Drought 
Severity

65% (crop 
failure income 

loss)

S-04 2021 Case Study 1 (focus group) Extreme Heat & 
Rainfall

High (consensus 
finding)

S-05 2017 Longitudinal 
Cohort

85 Seasonal 
Temperature 

[32-42°C]

82% (savings 
depletion)

S-06 2022 Policy Analysis N/A Compound 
Events

Significant 
(policy gap 

noted)

Note: N/A indicates data not applicable or not reported in the primary study.
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Figure 2: This figure shows the thematic focus of the literature, highlighting the concentration 
of research on climate impacts versus women's financial activities in Juba.

DISCUSSION
The evidence synthesised indicates that climate change and extreme heat in Juba are exacerbating 

the  precarity  of  women’s  livelihoods,  yet  the  specific  pathways  through which  heat  stress  directly 

impedes  their  financial  activities  remain  underexplored  (Achot  et  al.,  2021).  A  growing  body  of 
literature acknowledges the compound pressures of a warming climate and unreliable energy access on 

urban livelihoods (Adea & Balli, 2025; Alony, 2025). However, as noted by Riak (2025), there is a 
distinct lack of granular analysis on how daily heat exposure curtails the productivity, asset security, and 
market participation of women engaged in informal trade and small-scale commerce. This review finds 
that  the  existing  evidence  is  often  indirect,  embedded  within  broader  studies  on  socio-economic 

vulnerability (Achot et al., 2021; Duop, 2023).

Crucially, the relationship between energy access and adaptive capacity emerges as a pivotal, yet  

fragmented,  theme  (Adea  &  Balli,  2025).  Research  confirms  that  inadequate  electricity  supply 
constrains the use of cooling technologies and refrigeration, directly affecting the viability of women-

run food vending businesses (Gang et al., 2025;  Mwanje, 2023). This creates a gendered financial 
risk, where heat stress accelerates perishable goods loss and reduces safe working hours. While studies  

on renewable energy financing (Riak, 2024) and SME performance (Parach Peter Ajak & Munyua, 
2023) touch on this infrastructure deficit, they seldom disaggregate the gendered impacts. Conversely,  

research focused explicitly on women’s entrepreneurship, such as that by Anong & Muras (2025) and 
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Utong  (2025),  frequently  highlights  financial  and  educational  barriers  but  underplays  the  material 
constraint of operating in an increasingly hot climate with minimal energy services.

This  apparent  divergence in  the literature—between infrastructure-focused studies  and those on 
gendered livelihoods—underscores the central evidence gap this review identifies: a lack of integrated 
analysis that explicitly links heat stress, gendered financial outcomes, and energy adaptation in an urban 

South Sudanese context (Aguer et al., 2023). The contextual mechanisms remain unresolved because 

few studies simultaneously consider the climatic, infrastructural, and social dimensions (Achot et al., 
2021). For instance, the health consequences of extreme heat documented in clinical studies (Aguer et 
al., 2023;  Malel et al., 2025) are rarely connected to the economic resilience of female caregivers. 
Therefore,  while  the  reviewed  literature  collectively  points  to  a  serious  problem,  it  fails  to  fully  
articulate  the systemic feedback loops between environmental  stress,  energy poverty,  and gendered 
financial  exclusion.  This  synthesis  makes  those  interconnections  explicit,  arguing  that  effective 
intervention requires a nexus-based approach.

CONCLUSION
This systematic review synthesises the emergent evidence on the gendered financial  impacts of 

climate-induced heat stress on women in urban South Sudan, with a focus on Juba (Adea & Balli, 
2025). The analysis confirms that intensifying urban heat, driven by broader climate variability, acts as 
a critical multiplier of pre-existing gender inequalities, directly undermining women’s economic agency 

(Achot et al., 2021; Mwanje, 2023). The financial consequences are multifaceted, operating through 
direct  physiological  constraints,  increased care burdens,  and systemic failures in energy access and 

urban  planning  (Deng,  2024;  Riak,  2025).  Crucially,  heat  stress  intersects  with  profound  socio-
economic  and  political  fragilities,  from  legacies  of  conflict  to  patriarchal  norms,  making  climate 

vulnerability intrinsically linked to energy poverty and discriminatory structures (Jok, 2023;  Parach 
Peter Ajak & Munyua, 2023).

The review delineates specific pathways of impact (Akook & Ngor, 2025). First, heat directly 
reduces productivity and health for women in informal trade or agriculture, diminishing daily incomes 

and diverting household resources to healthcare—a burden typically borne by women (Adea & Balli, 
2025; Alony, 2025). Second, energy poverty is a critical mediator. Reliance on biomass and insecure 
electricity limits access to cooling, while fuel collection under hazardous thermal conditions displaces 

income-generating labour (Duop, 2023;  Gang et al., 2025). This energy insecurity also constrains 

women’s entrepreneurial initiatives that could offer climate-resilient livelihoods (Achot & Kithinji, 
2021; Joseph & Sakurai, 2025).

The synthesis provides a necessary African urban perspective, challenging homogenised adaptation 

narratives (Anong & Muras, 2025). In Juba, climate impacts are filtered through a context of weak 

institutional capacity and ongoing governance challenges (MC, 2022; Riak, 2024). Cultural and legal 

frameworks that limit women’s autonomy heighten their financial sensitivity to climatic shocks (Anong 
& Muras, 2025;  Lino Sube, 2024). This exemplifies a broader crisis where climate change, rapid 
urbanisation, and structural inequalities converge.
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The review is constrained by a severe scarcity of nationally representative, longitudinal data (Dhel 
Gum, 2025). Much evidence is localised or inferred from studies focused on health or conflict, and a 
lack of  fine-grained meteorological  data  linked to  socio-economic surveys between 2021 and 2025 

presents a significant knowledge gap (Dhel Gum, 2025; Utong, 2025). This underscores the need for 
targeted, interdisciplinary research.

Consequently, recommendations are proposed (Gang et al., 2025). Policy must integrate gender-
transformative  and energy-specific  actions  into  national  frameworks,  promoting women’s  access  to 
affordable renewable energy technologies like solar-powered cooling to reduce exposure and create 

enterprise opportunities (Aguer et al.,  2023;  Malel et al.,  2025).  Financial inclusion programmes 
should  offer  climate-resilient  products  for  women in  the  informal  sector,  and urban planning must 

prioritise shaded, ventilated market spaces (Akook & Ngor, 2025; John, 2025). Future research must 
address evidence gaps through longitudinal studies on income and health correlated with temperature, 

and participatory evaluation of gender-sensitive cooling interventions (John & James, 2025; Wong & 
Toma, 2022).

In  conclusion,  women’s  financial  security  in  Juba  is  under  acute  threat  from  heat  stress,  
compounded  by  energy  poverty  and  gender  disparities.  Adaptation  must  be  reconceptualised  as 
fundamentally  intertwined  with  gender  equality  and  sustainable  energy  access.  Without  integrated, 
context-specific policies grounded in local evidence and women’s leadership, the climate crisis risks 
reversing economic gains and deepening inequalities in South Sudan.

CONTRIBUTIONS
This  systematic  review  makes  a  distinct  contribution  by  synthesising,  for  the  first  time,  the 

intersectional impacts of climate change and extreme heat on women’s financial activities in Juba within 
the energy context. It provides a consolidated evidence base that identifies critical knowledge gaps, 
particularly  regarding  gendered  energy  poverty  and  adaptive  financial  mechanisms  post-2021.  The 
analysis  offers  practical  insights  for  policymakers  and  NGOs  designing  gender-sensitive  climate 
resilience and energy access programmes.  Furthermore,  it  establishes a foundational  framework for 
future empirical research on this underexplored nexus in South Sudan.
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