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Climate change is the leading crisis of our times exacerbating issues of health and
working conditions for labourers. Whilst research has been undertaken looking
at the connection between climate and health, health and work, and work and
climate, little has been done to assess the intersection of all three concerns. In
this perspective, we outline the need for more integrated thinking to address the
wide-reaching impacts of climate change and what that means for the achievement
of decent work combined with positive health outcomes. We outline current
frameworks and ongoing activities seeking to prevent and mitigate risks to health
and work within a changing climate and identify the need for a paired path forward
on the local (communities, unions, labour organisations) and global (international
and national governance) scales to ensure ‘Health-Labour-Climate’ drivers and
outcomes are comprehensively addressed.
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1 Introduction

Climate change is described by the World Health Organization (WHO) as “the most
significant health threat to humanity” (World Health Organization, 2023a). Influencing the
social and environmental determinants of health, the impacts of climate change are often felt
most acutely by vulnerable individuals and communities including children, communities of
lower socio-economic status, those which are ethnically diverse (Ragavan et al., 2020). This
includes those lacking opportunities for decent work. Defined by the United Nations (2006)—
and implemented by the International Labour Organization (ILO)—decent work refers to
employment that respects human and workers’ rights. It is work that provides an income which
allows an individual to support themselves and their family and respects the physical and
mental welfare of the worker by ensuring “conditions of freedom, equity, security and human
dignity” (United Nations, 2006; 1LO, 2012). Whereas decent work supports the health and
wellbeing of individuals across their lives and protects against social exclusion; poor or
exploitative work practices impact both physical and mental health negatively in the short,
medium, and long term (Turner-Moss et al., 2014; Ottisova et al.,, 20165 Prins et al., 2021).
Similarly, unemployment has been found to increase both morbidity and mortality (Norstrom
etal., 2014).

The notion of an unequal burden of harms brought about by a public health emergency
(in this case climate change) has been evidenced by research on pandemics such as Spanish
Influenza in 1918, HINTI in 2009 and COVID-19 in 2020 (Bambra et al., 2020; Such et al,,
2023). Conceptualized under the ‘labour-climate change nexus’ (see Coelho, 2016; Jackson
et al,, 2021, 2024; O'Connell, 2021) poor working conditions (in their extreme form) are
connected to a myriad of environmental factors and adverse health outcomes. However, this
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three-way interconnection is not currently captured within the
prevailing conceptualisation. Instead, three separate bodies of
literature exist: (1) the relationship between climate change and decent
work; (2) the relationship between climate change and health; and (3)
the relationship between health and work.

Such intersections are outlined in our adaptation of the labour-
climate change’ nexus (Figure 1), highlighting the bidirectional
intersection points between decent working conditions, health
outcomes, and climate change impacts. This framework is adapted
from preexisting conceptual lenses (see Jackson et al., 2021, 2024—
developed in response to extreme forms of exploitation via literature
scoping and a roundtable event with experts from environmental
and labour organisations) and in combination with the lived
experiences shared by a Survivor Research Advisory Board (SRAB)
at the University of Nottingham during a series of workshops in
2024-2025. Many of the intersections within the conceptual
framework are linked to push factors, meaning climate change
increases vulnerability risks and leads to populations being exposed
to working conditions that are indecent and detrimental to their
health. Alternatively, poor health outcomes interlinked with a
changing climate can lead to pull factors in other areas of the
economy where employment and livelihood opportunities may
be seen as more desirable and secure. The varied scope of climatic
impacts also plays a role, with slow-onset risks providing both
longer-term opportunities to adapt and respond but can elongate the
risks of health issues, whereas rapid-onset climatic hazards can lead
to immediate health risks and livelihood vulnerabilities (WHO,

10.3389/fclim.2025.1655196

2022). Such considerations align with some of the risks of the most
extreme forms of labour exploitation that intersect within broader
health, social, economic, and environmental outcomes (Sheu
etal., 2021).

This paper aims to explore the ‘climate change, decent work and
health’ nexus. To do this we first summarize the main arguments in
each of the three bodies of literature highlighted above (climate
change and decent work; climate change and health; health and decent
work). We then discuss the intersections and synergies between them,
using case study examples to demonstrate the core factors that lead to
increased harm for individuals as well as solutions that may
reduce harms.

2 Health and climate change

In a recent systematic review by Rocque et al. (2021), the impacts
of climate change were associated with negative health outcomes for
populations exposed to metrological changes (e.g., heat, humidity)
and extreme weather events, such as floods, drought, and hurricanes.
Many of these risks align with exposure specific to the health outcomes
of workers explored later; and are also associated with system
responses to expanding health inequalities due to changing climatic
2023).
inequalities of health outcomes have been linked to race, gender, and

conditions (Romanello et al, For example, widening
socio-economic status (Berberian et al., 2022; van Daalen et al., 2020;

Jessel et al., 2019).
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been marked as such in the diagram.

Connections between climate change, health and decent work based on an adapted framework from Jackson et al. (2021, 2024), describing the multi-
directional connections between the three intersecting topics, termed here as the 'health-labour-climate’ nexus and highlighting the ‘push” and "pull’
factors that impact communities across the nexus. Climate change can lead to both poor health outcomes and poor working conditions, but those
resultant factors can also intersect with one another. For example, a lack of decent work creates conditions ripe for poor health outcomes, and poor
health exposure can be associated with the presence of poor work through a myriad of social, economic, and environmental factors that can push and
or pull high-risk communities into vulnerable situations. The connections on how health contributes directly to climate change are less clear and have
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In the field of climate change and health, research has focused on
the dominant discourse of heat effects, linked to mortality rate changes
(Yadav et al., 2023). Connections to long-term food security such as
crop failures and poorer quality produce are associated with
malnutrition and ill-health because of droughts or flooding (Lieber
etal., 2020; Fanzo and Downs, 2021). Conversely not all the links to
health are physical; there is an emerging evidence base focusing on the
impact of climate change on mental health. Several synthesis articles
have affirmed the hypothesis that climate change is leading to
increased levels of anxiety for the public, with knowledge, exposure
risk, and access to resources being factors contributing to stressors
(Cianconi et al., 2020; Middleton et al., 2020; Charlson et al., 2021). In
addition, there is emerging evidence that heat affects biological
processes within the body, for example disrupting the gut microbiome,
which in turn impacts mental health via the gut-brain axis (O'Riordan
et al,, 2025). Populations who are exposed to the burden of climate
change affects—most commonly in developing countries (Palinkas
and Wong, 2020)—and those who have experienced previous climate
change-related hazards (e.g., wildfires) are particularly vulnerable
(Hrabok et al., 2020).

A further risk that has been linked to climate change is the
expanding risk of pandemics and infectious disease transmission—
particularly associated with extreme weather events (Romanello et al.,
2021). For example, Deutsch et al. (2018) highlighted that there would
be an increase in pests because of global warming and there is the risk
of human exposure to disease carriers for outdoor workers (Kiefer
etal., 2016). For example, the recent COVID-19 pandemic has been
viewed as a public health crisis that should be tackled in a coordinated
manner alongside climate change responses—as the anthropogenic
causes are paralleled (Heyd, 2020; Fuentes et al., 2020)—to mitigate
the effects of wide-scale damaging health outcomes for the global
population (Zang et al., 2021).

The WHO has espoused the benefits of addressing climate change
for public health (WHO, 2021). This was echoed at the UNFCCC
Conference of the Parties (COP 28); experts have called for efforts to
address the climate crisis to protect health and prevent further health
inequities (Friel, 2023).

3 Health and work

In relation to health, good or meaningful work (defined as having
a safe and secure job with good working hours and conditions,
supportive management and opportunities for training and
development) has been found to promote an individual’s wellbeing
and quality of life (Public Health England, 2019). The Health
Foundation (2019) highlights that people who live in areas with high
employment rates are more likely to live longer, whereas those in areas
affected by economic inactivity and unemployment have reduced
healthy life expectancy (the average number of years a person is
expected to live without suffering from significant illness/disability).
This relationship is bidirectional, for example unemployment leads to
poor health, but poor health can also lead to economic inactivity.

The relationship between health and work is multifaceted,
affecting an individual’s physical, mental, social, and economic
wellbeing. Studies such as Flint et al. (2013), Carlier et al. (2013), van
der Noordtetal. (2014), and Gebel and Voflemer (2014) highlight the
transition from unemployment to

employment enhances
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psychological wellbeing, mental and physical health, quality of life and
satisfaction with life. Work also promotes social interaction by
increasing social connectedness and providing a social support
system, thereby reducing isolation and loneliness—known risk factors
for mental ill-health (Jannesari et al., 2022).

Despite the benefits, the work environment and occupation
specific factors can contribute to physical and mental health
challenges. For example, workers within the ‘gig economy, also
known as the freelance or on-demand economy, have an elevated level
of flexibility in their work practices as they are hired on a per task or
per project basis (Malik et al., 2021). However, this means that as
informal workers they lack the structure, consistency and security
associated with traditional employment, for example regular working
hours, paid sick/annual leave and health insurance (Malik et al.,
2021). Specific health conditions have also been associated with poor
work practices. In particular, the exploitation of people with
intellectual disabilities in the workplace has been identified as a
pressing social issue. Exploitation can manifest as low wages, unfair
working conditions, and limited opportunities for training and
development. Disability segregated schemes are noted as particularly
problematic and for some scholars constitute a form of forced labour
(Steele, 2023).

4 Work and climate change

Whilst climate change is impacting all facets of life, when
analysing the connections between work and climate change there are
three primary discourses. First, there is a focus on decent work in the
context of climate resilience. The second addresses risks to achieving
decent work because of changing climatic conditions. Finally, the risks
of climate change drive extreme forms of exploitative work, including
forced labour.

In the first instance, multi-lateral systems consider decent work
often within the context of the ‘Just Transition’ where capacity building
of skills is linked with safe working conditions, and employment can
be gained through the promotion of green jobs (ILO, 2017) or
sustainable livelihood approaches (Hopner, 2023). This is the goal to
achieve decent work, yet as noted by Decker Sparks et al. (2021) much
of this transition in and of itself is associated with trade-offs in
working conditions for some of the most vulnerable communities.
This is particularly the case with work that is linked to the green-
energy transition.

Much of the research focused on climate impacts on work has
been centered on outdoor workers and linked to occupational safety
and health (OSH) risks. This includes worker exposure to multiple
elements, including extreme weather and temperature, pests and thus
heightened disease risks, and poor air quality (US Environmental
Protection Agency, 2023; Dasgupta et al., 2024). Multiple studies have
focused on the primary drivers of worker exposure—with an emphasis
on the agricultural sector—to wildfires, pesticide usage and heat
causing risks to the health of workers (Kiefer et al., 2016; Deutsch
etal,, 2018; Tigchelaar et al., 2020; Parsons et al., 2021; Schollaert et al.,
2023)—demonstrating the linkages between health, work and climate.
However, this focus on outdoor workers leaves gaps in understanding
related to indoor workers that need to be filled as the exposure and
hazards faced vary. Limited work has begun in this area, for example
within Cambodian garment factories where climate risks were tracked
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for factory workers including heat and pollution exposure (see Parsons
etal., 2022).

Finally, it was Coelho (2016) who first emphasized the risks of the
most extreme forms of exploitation and the connections to climate
change. The risks around climate driving exploitative working
conditions have varied impacts depending on the slow-onset nature
of the crisis (e.g., long-term drought) or a rapid-onset event (such as
a hurricane). In these cases, the ongoing societal, economic, and
environmental effects of the climate crisis manifest as a ‘stress
multiplier’ increasing the vulnerabilities of communities to access
decent working conditions and leaving them at risk of exploitation
instead (Bharadwaj et al., 2022). Links can be drawn to the risks
between climate change and health outcomes that align with the
vulnerability’s communities face in exposure to indecent work
(Bharadwaj and Hug, 2022) with health choices and outcomes being
altered by the climate and economic circumstances (Bharadwaj
etal., 2024).

5 Discussion

Efforts to mitigate and adapt to climate change have been noted
as a core outcome of working toward improved health outcomes
(Nilsson and Kjellstrom, 2010), but accounting for the effects on
decent work to form a clear trifecta and embedding risks in all climate,
public health and working conditions responses, requires a step
change and deeper integration which has been lacking (Macnaughton
and Frey, 2018).

At present there is a focus, rightly, on low- and middle-income
countries (LMIC) countries who are most directly exposed to the
ongoing effects of climate change despite not being the net contributors
to anthropogenic emissions drivers. This aligns with the ‘outsourcing’
of climate change risks in many cases being assumed to only occur in
other locations by high-income countries (HIC) countries who are the
primary drivers of such changes (Parsons, 2023). However, this
expositional understanding also leads to gaps and the responsibility
to respond to climate change and the impact on working conditions
and health outcomes of populations within HICs. To understand the
true links between decent work, health, and climate change—a truly
global and consistent focus is needed that accounts for the effects on
all workers.

When considering how to best tackle the intersection of work,
climate and health, the Fundamental Principles and Rights at Work
(ILO, 2022) have recently integrated the concept of a ‘safe and healthy
work environment. As such we propose that the changes made to the
decent work agenda should be expanded in scope and present an
opportunity for greater operationalization of a safe work environment
(Figure 2). At present the decent work agenda has greater focus ‘safety’
through the lens of OSH, whereas a formal integration of the WHO
social determinants of health would demonstrate a clear commitment
to health in its broadest form within the context of decent work.
Further, Tigchelaar et al. (2025) posit that climate change is a
condition that impacts the achievement of this ‘safe and healthy work
environment’ by increasing exposure to hazardous risks linked to
climate change and ultimately leading to worse health and injury
outcomes for workers. As such direct adaptation and mitigation
activities recommended by the Intergovernmental Panel on Climate
Change (IPCC) in their assessment reports focused on livelihoods and
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health should be integrated into the decent work agenda. Continued
siloed action around the three nexus nodes will only seek to exacerbate
the risks to poor working conditions, negative health outcomes, and
continued climate change impacts. By addressing risks via multifaceted
interventions, the risks to vulnerable communities may be minimized.

At the international governance level, the ILO is already starting
to implement such actions as a singular entity having recognised the
hazardous impacts of climate change on healthy work (ILO, 2024).
Their activities to date have used a ‘Just Transition’ lens to seek better
approaches to work as climate change affects communities. In the
context of an intersectional approach to tackling the ‘health-work-
climate’ issue it is this Just Transition framing which has been
combined with a focus on OSH that is driving forward action to
address decent work in the context of climate change and public
health. The ILO’s flagship Safety + Health for All (1LO, 2025a) program
continues to push forward this OSH lens in the ongoing plan of action
to include redress for climate impacts within the workplace (ILO,
2023b). An example of these activities in practice is the work to
address OSH including climate change impacts across plantations in
India, Nepal, and Sri Lanka (ILO, 2025b). These activities have been
seen as a major accomplishment associated with the achievement of
decent work. Working with local organisations to support workers in
a range of commodity sectors, the ILO has identified extreme weather
conditions (e.g., heat and rainfall) as being linked to worse health
outcomes for workers. By collaborating with key worker-focused
organisations such as unions the ability to respond to OSH concerns
via training and implementing innovative information and reporting
mechanisms (such as ChatBots). This occurred alongside social
dialogue across key government, sectoral and worker organisations to
develop action plans on OSH and leverage the expertise of localized
frontline actors (11O, 2025b).

Whilst the ILO alone has a significant role, holistically
understanding and addressing climate, work and health concurrently
does require an intersectional approach. The ILO should continue to
lead in their programming activities, but they should be more visibly
collaborating with the WHO and IPCC. This should include the
consideration of trilateral negotiations to align efforts on the issues of
decent work, health, and climate change; and the implementation of
the comprehensive framework included here (Figure 2). Such
top-down collaborative efforts should be supported by community-led
localized approaches to mitigating climate change whilst ensuring
decent work and health for workers. The lived experiences of affected
workers should be consulted throughout international negotiations
and further provide support at the meso-level (Ahmed et al., 2025) to
connect local opportunities for affected communities with
international governance structures.

Local worker-led efforts are also seeking to address decent work
in the context of climate change, whilst addressing health impacts. For
example, in the United States, the Fair Food Program (FFP) led by the
Coalition of Immokalee Workers (CIW) has sought to address
concerns about climate change (such as excessive heat) through new
protocols that address health concerns and poor working conditions
(Fair Food Program, 2021). This comes on the back of their
establishment which directly targeted the decent work aim of
eradicating all forms of compulsory and forced labour as signatories
to the FFP must ensure that all workers are free from exploitation. The
aim of the FFP was not to directly address the concerns of health or
climate but responses have emerged over time as new challenges have
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FIGURE 2

The ILO framework on decent work (ILO, 2023a) defined by their components and links to the organisations Fundamental Pillars and Rights at Work
(ILO, 2022), adapted from a figure originally developed by Tigchelaar et al. (2025). The safe and healthy work environment are more purposely defined
in this update to the ILO decent work agenda through the explicitly inclusion of the World Health Organization social determinants of health (WHO,
2023b), and the periodically updated recommendations related to livelihood and health adaptation and mitigation included in the IPCC Impacts,
Adaptation and Vulnerability assessments (both marked in yellow) (IPCC, 2022).

risen for workers. Reports directly from farmworkers—as part of their
Worker-Social Responsibility (WSR) foundations—have led to
changes in provisions with farmers providing shade following
grievance reports and auditing. Further, the organisations response
plan to address heat stress has been updated to included longer breaks
and increased monitoring in response to changing environmental
conditions and outcomes for OSH, as well as accessible multilingual
training on the impacts to health, symptoms and responses that
should be undertaken (Fair Food Standards Council, 2025).

As the climate rapidly deteriorates, the protective factor of
decent work helps to enable communities to respond to climate
change impacts and improve their health; the crux of a combined
approach opens the door to more inclusive justice for communities.
The examples above from both the global- and local-scale
demonstrate how work within the established decent work agenda
can easily and formally integrate aspects of health and climate
change. There is however a focus on OSH which should
be replaced with a broader social determinants model. By
switching the framing to one of public rather than occupational
health a broader range of factors influencing risks to workers can
be identified and addressed (see Figure 2). Such integration of a
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public health and social determinants framework has already been
suggested in the context of exploitation (see Gardner et al., 2020;
Phelan et al., 2022; Such et al,, 2024) and has been highlighted as
an important way to address health inequalities as part of the
decent work agenda (Di Ruggeriero et al., 2015a; Di Ruggeriero
et al., 2015b).

An expansion to address the determinants—and tie them to key
adaptation and mitigation methods across the health, work, and
climate sphere—is likely to have a positive impact. For example,
having a decent living wage enables households to access better food
and they can better prepare to respond to climate issues such as
flooding through the ability to move or access insurance. However, as
trends in the economy have shown, precarious work can lead to lower
overall income levels which have been associated with poorer
healthcare access (Lewchuk, 2017) and may lead to and require more
creative ways to respond to climate change beyond the policy norms
(Dodman et al,, 2023; Vu and Nguyen, 2024). Further, poorer health
outcomes driven by poor work and a lack of living standards are likely
to be exacerbated by changes to the climate; as well as environmental
changes driving risks to supply chain security and raising costs for
commodities leading to further financial and health pressures for
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communities (Tonn et al., 2021), ultimately limiting opportunities for
adaptation to climate change.

Trade-offs may arise, and there is a risk that with the ILO leading
on the agenda is that there are no guarantees of implementation at the
national and sectoral level and without legally binding initiatives the
success of any decent work agenda may lack teeth—this is further
complicated by similar issues in the measures put forward in the
health and climate space where countries ratify agreements (e.g., the
2015 Paris Agreement) but there are no legal penalties for failing to
act and they can be seen as ineffective but that does not mean they are
wholly irrelevant (Hoflinger, 2020). Instead, the framework
we propose here should be seen as a reflection of ‘soft law’ and
be viewed as the minimum standards (Jackson et al., 2025) for tackling
intersecting risks of health, work, and climate change. Thus, an
integrated intergovernmental framework should encourage integrated
understanding and action related to the nexus at multiple levels.

Whilst efforts to curb climate change impacts may appear bleak,
the path to addressing such complex and far-reaching issues lies in
combined action. Actors across the labour rights space are leading
in the integration of nexus elements, but a more consistent global
approach integrating known established frameworks (e.g., Figure 2)
could lead to more rapid mitigation and responses to risks. This
paper has outlined the ways in which climate change, health and
work are viewed and why a more concrete understanding of the
relationships is required to ensure all elements of the nexus can
addressed without

consequences that are negative to either people or the planet.

be concurrently causing unintended
Actions are already being undertaken in this space, but a scaled-up
version is required to ensure workers globally have their health and
working conditions protected as the climate changes. Only through
combined action is this possible.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author/s.

Author contributions

BJ: Writing - review & editing, Funding acquisition, Writing —
original draft, Project administration, Conceptualization. NW:

References

Ahmed, S., Ayangunna, R., Barrow, J., Jackson, B., Ojo, T., Ojo, K., et al. (2025). Triple
threats: co-ordinated and collective actions to address health, work and climate
concerns. Nottingham: Rights Lab University of Nottingham.

Bambra, C., Riordan, R., Ford, J., and Matthews, E (2020). The COVID-19 pandemic
and health inequalities. J. Epidemiol. Community Health 74, 964-968. doi:
10.1136/jech-2020-214401

Berberian, A. G., Gonzalez, D. J. X, and Cushing, L. J. (2022). Racial disparities in
climate change-related health effects in the United States. Curr. Environ. Health Rep. 9,
451-464. doi: 10.1007/540572-022-00360-w

Bharadwaj, R., Chakravarti, D., Karthikeyan, N., Hazra, S., Daniel, U., Topno, J., et al.
(2022). Climate change, migration and vulnerability to trafficking. London: ITED.

Bharadwaj, R., and Hug, S. (2022). Climate-induced migration and health issues: a
toolkit for policymakers. London: ITED.

Frontiers in Climate

10.3389/fclim.2025.1655196

Writing - original draft, Writing - review & editing,

Conceptualization.

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. B] is personally funded by
the University of Nottingham through a Nottingham Research
Fellowship (2024-2027).

Acknowledgments

The authors would like to thank the Rights Lab Survivor Research
Advisory Board members for feedback on Figure 1, which greatly
improved the concepts portrayed in the framework.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The authors declare that no Gen Al was used in the creation of
this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure accuracy,
including review by the authors wherever possible. If you identify any
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Bharadwaj, R., Karthikeyan, N., Deulgaonkar, I., and Patil, A. (2024). Women paying
the cost of the climate crisis with their wombs: quantifying loss and damage faced by
women battling drought, debt and migration. London: IIED.

Carlier, B. E., Schuring, M., Létters, F J. B., Bakker, B., Borgers, N., and Burdorf, A.
(2013). The influence of re-employment on quality of life and self-rated health, a
longitudinal study among unemployed persons in the Netherlands. BMC Public Health
13:503. doi: 10.1186/1471-2458-13-503

Charlson, E, Alj, S., Benmarhnia, T., Pearl, M., Massazza, A., Augustinavicius, J., et al.
(2021). Climate change and mental health: a scoping review. Int. J. Environ. Res. Public
Health 18:4486. doi: 10.3390/ijerph18094486

Cianconi, P, Betro, S., and Janiri, L. (2020). The impact of climate change on mental
health: a systematic descriptive review. Front. Psych. 11:74. doi:
10.3389/fpsyt.2020.00074

frontiersin.org


https://doi.org/10.3389/fclim.2025.1655196
https://www.frontiersin.org/journals/climate
https://www.frontiersin.org
https://doi.org/10.1136/jech-2020-214401
https://doi.org/10.1007/s40572-022-00360-w
https://doi.org/10.1186/1471-2458-13-503
https://doi.org/10.3390/ijerph18094486
https://doi.org/10.3389/fpsyt.2020.00074

Jackson and Wright

Coelho, S. (2016). The climate change-human trafficking nexus. Bangkok:
International Organization for Migration.

Dasgupta, S., Robinson, E. J. Z., Shayegh, S., Bosello, E, Park, R. J., and Gosling, S. N.
(2024). Heat stress and the labour force. Nat. Rev. Earth Environ. 5, 859-872. doi:
10.1038/s43017-024-00606-1

Decker Sparks, J. L., Boyd, D. S., Jackson, B., Ives, C. D., and Bales, K. (2021).
Growing evidence of the interconnections between modern slavery, environmental
degradation, and climate change. One Earth 4, 181-191. doi:
10.1016/j.oneear.2021.01.015

Deutsch, C. A., Tweksbury, J. J., Tigchelaar, M., Battisti, D. S., Merrill, S. C., Huey, R. B.,
et al. (2018). Increase in crop losses to insect pests in a warming climate. Science 361,
916-919. doi: 10.1126/science.aat3466

Di Ruggeriero, E., Cohen, J. E., Cole, D. C., and Forman, L. (2015a). Public health
agenda setting in a global context: the international labor organization’s decent work
agenda. AJPH 105:e58-e61. doi: 10.2105/AJPH.2014.302455

Di Ruggeriero, E., Cohen, J. E., Cole, D. C., and Forman, L. (2015b). Competing
conceptualizations of decent work at the intersection of health, social and economic
discourses. Soc. Sci. Med. 133, 120-127. doi: 10.1016/j.socscimed.2015.03.026

Dodman, D., Sverdlik, A., Agarwal, S., Kadungure, A., Kothiwal, K.,
Machemedze, R., et al. (2023). Climate change and informal workers: towards an
agenda for research and practice. Urban Clim. 48:101401. doi:
10.1016/j.uclim.2022.101401

Fair Food Program. (2021). Relief from the Heat. Available online at: https:/
fairfoodprogram.org/2021/08/20/relief-from-the-heat/ (Accessed November 28, 2024).

Fair Food Standards Council (2025). 2024 state of the program report. Sarasota, FL:
Fair Food Program.

Fanzo, J. C., and Downs, S. M. (2021). Climate change and nutrition-associated
diseases. Nat. Rev. Dis. Prim. 7:90. doi: 10.1038/s41572-021-00329-3

Flint, E., Bartley, M., Shelton, N., and Sacker, A. (2013). Do labour market status
transitions predict changes in psychological well-being? J. Epidemiol. Community Health
67, 796-802. doi: 10.1136/jech-2013-202425

Friel, S. (2023). Climate change mitigation: tackling the commercial determinants of
planetary health inequity. Lancet 402, 2269-2271. doi: 10.1016/S0140-6736(23)02512-6

Fuentes, R., Galeotti, M., Lanza, A., and Manzano, B. (2020). COVID-19 and climate
change: a tale of two global problems. Sustainability 12:8560. doi: 10.3390/su12208560

Gardner, A., Northall, P, and Brewster, B. (2020). Building slavery-free communities:
a  resilience  framework. ] Hum.  Trafficking 7, 339-353. doi:
10.1080/23322705.2020.1777828

Gebel, M., and Voflemer, J. (2014). The impact of employment transitions on health
in Germany. A difference-in-differences propensity score matching approach. Soc. Sci.
Med. 108, 128-136. doi: 10.1016/j.socscimed.2014.02.039

Heyd, T. (2020). Covid-19 and climate change in the times of the Anthropocene.
Anthropocene Rev. 8, 21-36. doi: 10.1177/2053019620961799

Hoflinger, T. (2020). Non-binding and therefore irrelevant? The global compact for
migration. Int. J. 75, 662-672. doi: 10.1177/0020702020975108

Hopner, V. (2023). From indecent work to sustainable livelihoods in the age of the
Anthropocene. Aust. J. Career Dev. 32, 237-244. doi: 10.1177/10384162231191920

Hrabok, M., Delorme, A., and Agyapong, V. 1. O. (2020). Threats to mental health and
well-being associated with climate change. J. Anxiety Disord. 76:102295. doi:
10.1016/j.janxdis.2020.102295

ILO (2012). Decent work indicators: guidelines for producers and users of statistical
and legal framework indicators. Geneva: International Labour Organization.

ILO (2017). Just transition, decent work, and climate resilience. Bangkok: International
Labour Organization Office for Asia and the Pacific.

ILO (2022). A safe and healthy working environment is a fundamental principle and
right at work. Geneva: International Labour Organization.

ILO. (2023a). Decent work indicators. Available online at: https://www.ilo.org/
integration/themes/mdw/WCMS_189392/lang--en/index.htm (Accessed December
18, 2023).

ILO (2023b). The ILO global strategy on occupational safety and health and its plan
of action (2024-2030). Geneva: International Labour Organization.

ILO (2024). Ensuring safety and health at work in a changing climate. Geneva:
International Labour Organization.

ILO. (2025a). Safety + health for all. Available online at: https://www.ilo.org/topics-
and-sectors/safety-and-health-work/safety-health-all (Accessed September 25, 2025).

ILO (2025b). Building a safe and healthy working environment in south Asian
plantations: compendium of good practices from India, Nepal and Sri Lanka. Delhi:
International Labour Organization.

IPCC (2022). Climate change 2022: impacts, adaptation and vulnerability. Geneva:
Intergovernmental Panel on Climate Change.

Jackson, B., Blackstone, N. T., Brotherton, V., and Decker Sparks, J. L. (2021). Modern
slavery, environmental degradation and climate change: present and future pathways for
addressing the nexus. Nottingham: Rights Lab University of Nottingham.

Frontiers in Climate

10.3389/fclim.2025.1655196

Jackson, B., Tichenor Blackstone, N., and Decker Sparks, J. L. (2025). Decent work in
a changing climate. Anti-Traffick. Rev. 109-129. doi: 10.14197/atr.201225257

Jackson, B., Weir, E., Mead, J., DiPreta, A., Tucker, M., Sebastian, M., et al. (2024).
Integrating policies addressing modern slavery and climate change: realigning modern
slavery and climate change policies for equitable governance and action. London:
Modern Slavery & Human Rights Policy & Evidence Centre.

Jannesari, S., Molyneaux, E., and Lawrence, V. (2022). What affects the mental health
of people seeking asylum in the UK? A narrative analysis of migration stories. Qual. Res.
Psychol. 19, 295-315. doi: 10.1080/14780887.2019.1581311

Jessel, S., Sawyer, S., and Hernéndez, D. (2019). Energy, poverty, and health in climate
change: a comprehensive review of an emerging literature. Front. Public Health 7:357.
doi: 10.3389/fpubh.2019.00357

Kiefer, M., Rodriguez-Guzman, J., Watson, ., van Wendel de Joode, B., Mergler, D.,
and Soares da Silva, A. (2016). Worker health and safety and climate change in the
Americas: issues and research needs. Rev. Panam. Salud Publica 40, 192-197.

Lewchuk, W. (2017). Precarious jobs: where are they, and how do they affect well-
being? Econ. Labour Relat. Rev. 28, 402-419. doi: 10.1177/1035304617722943

Lieber, M., Chin-Hong, P, Kelly, K., Dandu, M., and Weiser, S. D. (2020). A systematic
review and meta-analysis assessing the impact of droughts, flooding, and climate variability
on malnutrition. Glob. Public Health 17, 68-82. doi: 10.1080/17441692.2020.1860247

Macnaughton, G., and Frey, D. (2018). Challenging neoliberalism: ILO, human rights,
and public health frameworks on decent work. Health Hum. Rights . 20, 43-55.

Malik, R., Visvizi, A., and Skrzek-Lubasinska, M. (2021). The gig economy: current
issues, the debate, and the new avenues of research. Sustainability 13:5023. doi:
10.3390/su13095023

Middleton, J., Cunsolo, A., Jones-Bitton, A., Wright, C. J., and Harper, S. L. (2020).
Indigenous mental health in a changing climate: a systematic scoping review of the
global literature. Environ. Res. Lett. 15:053001. doi: 10.1088/1748-9326/ab68a9

Nilsson, M., and Kjellstrom, T. (2010). Climate change impacts on working people: how
to develop prevention policies. Glob. Health Action 3:5774. doi: 10.3402/gha.v3i0.5774

Norstrom, E, Virtanen, P, Hammarstrom, A., Gustafsson, P. E., and Janlert, U. (2014).
How does unemployment affect self-assessed health? A systematic review focusing on
subgroup effects. BMC Public Health 14:1310. doi: 10.1186/1471-2458-14-1310

O’Connell, C. (2021). From a vicious to a virtuous circle: addressing climate change,
environmental destruction and contemporary slavery. London: Anti-Slavery
International.

O'’Riordan, K., Moloney, G., Keane, L., Clarke, R., and Cryon, J. (2025). The gut
microbiota-immune brain axis: therapeutic implications. Cell Rep. Med. 6:101982. doi:
10.1016/j.xcrm.2025.101982

Ottisova, L., Hemmings, S., Howard, L. M., Zimmerman, C., and Oram, S. (2016).
Prevalence and risk of violence and the mental, physical and sexual health problems
associated with human trafficking: an updated systematic review. Epidemiol. Psychiatr.
Sci. 25, 317-341. doi: 10.1017/52045796016000135

Palinkas, L. A., and Wong, M. (2020). Global climate change and mental health. Curr.
Opin. Psychol. 32, 12-16. doi: 10.1016/j.copsyc.2019.06.023

Parsons, L. (2023). Carbon colonialism: how rich countries export climate breakdown.
Manchester: Manchester University Press.

Parsons, L., Lawreniuk, S., Serey, S., and Buckley, J. (2022). Hot trends: how the global
garment industry shapes climate change vulnerability in Cambodia. London: Royal
Holloway University of London.

Parsons, L. A., Shindell, D., Tigchelaar, M., Zhang, Y., and Spector, J. T. (2021).
Increased labor losses and decreased adaptation potential in a warmer world. Nat.
Commun. 12:7286. doi: 10.1038/s41467-021-27328-y

Phelan, K., Gardner, A., Selig, E. R., and Decker Sparks, J. L. (2022). Towards a model
of port-based resilience against fisher labour exploitation. Mar. Policy 142:105108. doi:
10.1016/j.marpol.2022.105108

Prins, S. J., McKetta, S., Platt, H., Muntaner, C., Keyes, K. M., and Bates, L. M. (2021).
The serpent of their agonies™: exploitation as structural determinant of health.
Epidemiology 32, 303-309. doi: 10.1097/EDE.0000000000001304

Public Health England. (2019). Health matters: health and work. Available online at:
https://www.gov.uk/government/publications/health-matters-health-and-work/health-
matters-health-and-work (Accessed June 27, 2025).

Ragavan, M. I, Marcil, L. E., and Garg, A. (2020). Climate change as a social
determinant of health. Pediatrics 145:€20193169. doi: 10.1542/peds.2019-3169

Rocque, R. J., Beaudoin, C., Ndjaboue, R., Cameron, L., Poirier-Bergeron, L.,
Poulin-Rheault, R.-A., et al. (2021). Health effects of climate change: an overview of
systematic reviews. BMJ Open 11:¢046333. doi: 10.1136/bmjopen-2020-046333

Romanello, M., di Napoli, C., Green, C., Kennard, H., Napoli, C. D., Lampard, P, et al.
(2023). The 2023 report of the lancet countdown on health and climate change: the
imperative for a health-centred response in a world facing irreversible harms. Lancet
402, 2346-2394. doi: 10.1016/S0140-6736(23)01859-7

Romanello, M., McGushin, A., di Napoli, C., Drummond, P, Hughes, N., Jamart, L.,
et al. (2021). The 2021 report of the lancet countdown on health and climate change:
codered for a healthy future. Lancet 398, 1619-1662. doi: 10.1016/S0140-6736(21)01787-6

frontiersin.org


https://doi.org/10.3389/fclim.2025.1655196
https://www.frontiersin.org/journals/climate
https://www.frontiersin.org
https://doi.org/10.1038/s43017-024-00606-1
https://doi.org/10.1016/j.oneear.2021.01.015
https://doi.org/10.1126/science.aat3466
https://doi.org/10.2105/AJPH.2014.302455
https://doi.org/10.1016/j.socscimed.2015.03.026
https://doi.org/10.1016/j.uclim.2022.101401
https://fairfoodprogram.org/2021/08/20/relief-from-the-heat/
https://fairfoodprogram.org/2021/08/20/relief-from-the-heat/
https://doi.org/10.1038/s41572-021-00329-3
https://doi.org/10.1136/jech-2013-202425
https://doi.org/10.1016/S0140-6736(23)02512-6
https://doi.org/10.3390/su12208560
https://doi.org/10.1080/23322705.2020.1777828
https://doi.org/10.1016/j.socscimed.2014.02.039
https://doi.org/10.1177/2053019620961799
https://doi.org/10.1177/0020702020975108
https://doi.org/10.1177/10384162231191920
https://doi.org/10.1016/j.janxdis.2020.102295
https://www.ilo.org/integration/themes/mdw/WCMS_189392/lang--en/index.htm
https://www.ilo.org/integration/themes/mdw/WCMS_189392/lang--en/index.htm
https://www.ilo.org/topics-and-sectors/safety-and-health-work/safety-health-all
https://www.ilo.org/topics-and-sectors/safety-and-health-work/safety-health-all
https://doi.org/10.14197/atr.201225257
https://doi.org/10.1080/14780887.2019.1581311
https://doi.org/10.3389/fpubh.2019.00357
https://doi.org/10.1177/1035304617722943
https://doi.org/10.1080/17441692.2020.1860247
https://doi.org/10.3390/su13095023
https://doi.org/10.1088/1748-9326/ab68a9
https://doi.org/10.3402/gha.v3i0.5774
https://doi.org/10.1186/1471-2458-14-1310
https://doi.org/10.1016/j.xcrm.2025.101982
https://doi.org/10.1017/S2045796016000135
https://doi.org/10.1016/j.copsyc.2019.06.023
https://doi.org/10.1038/s41467-021-27328-y
https://doi.org/10.1016/j.marpol.2022.105108
https://doi.org/10.1097/EDE.0000000000001304
https://www.gov.uk/government/publications/health-matters-health-and-work/health-matters-health-and-work
https://www.gov.uk/government/publications/health-matters-health-and-work/health-matters-health-and-work
https://doi.org/10.1542/peds.2019-3169
https://doi.org/10.1136/bmjopen-2020-046333
https://doi.org/10.1016/S0140-6736(23)01859-7
https://doi.org/10.1016/S0140-6736(21)01787-6

Jackson and Wright

Schollaert, C., Austin, E., Seto, E., Spector, J., Waller, S., and Kasner, E. (2023). Wildfire
smoke monitoring for agricultural safety and health in rural Washington. . Agromedicine
28, 595-608. doi: 10.1080/1059924X.2023.2213232

Sheu, J. C., Torres, M. 1. M., Gordon, M. R., Nguyen, P. T,, and Coverdale, J. H. (2021).
Potential impact of climate change on human trafficking: a narrative review. J. Nerv.
Ment. Dis. 209, 324-329. doi: 10.1097/NMD.0000000000001312

Steele, L. (2023). Ending disability segregated employment: ‘modern slavery’ law and
disabled people’s human right to work. Int. J. Law Context 19, 217-235. doi:
10.1017/5174455232300006X

Such, E., Campos-Matos, L., Hayes, K., McCoig, A., Thornton, S., and Woodward, J.
(2024). A public health approach to modern slavery in the United Kingdom: a
codeveloped framework. Public Health 232, 146-152. doi: 10.1016/j.puhe.2024.04.004

Such, E., Gardner, A., Dang, M., Wright, N., Bravo-Balsa, L., Brotherton, V., et al.
(2023). The risks and harms associated with modern slavery during the COVID-19
pandemic in the United Kingdom: a multi-method study. J. Hum. Traffick. doi:
10.1080/23322705.2023.2194760

The Health Foundation. (2019). Employment and unemployment: how does work
affect our health? Available online at: https://www.health.org.uk/reports-and-analysis/
analysis/employment-and-unemployment (Accessed June 27, 2025).

Tigchelaar, M., Battisti, D. S., and Spector, J. T. (2020). Work adaptations insufficient
to address growing heat risk for U.S. agricultural workers. Environ. Res. Lett. 15:094035.
doi: 10.1088/1748-9326/ab86f4

Tigchelaar, M., Jackson, B., Selig, E. R., Davis, A., O’Regan, E., Kristiansen, T., et al.
(2025). Decent work in fishing in a changing climate. Mar. Policy 181:106846. doi:
10.1016/j.marpol.2025.106846

Tonn, B., Hawkins, B., Rose, E., and Marincic, M. (2021). A futures perspective of
health, climate change and poverty in the United States. Futures 131:102759. doi:
10.1016/j.futures.2021.102759

Turner-Moss, E., Zimmerman, C., Howard, L. M., and Oram, S. (2014). Labour
exploitation and health: a case series of men and women seeking post-trafficking-
services. J. Immigr. Minor. Health 16, 473-480. doi: 10.1007/s10903-013-9832-6

Frontiers in Climate

08

10.3389/fclim.2025.1655196

United Nations (2006). General Comment No. 18: The Right to Work (Art. 6 of the
Covenant). Geneva: UN Committee on Economic, Social and Cultural Rights.

US Environmental Protection Agency. (2023). Climate change and the health of
workers. Available online at: https://www.epa.gov/climateimpacts/climate-change-and-
health-workers (Accessed December 21, 2023).

van Daalen, K., Jung, L., Dhatt, R., and Phelan, A. L. (2020). Climate change and
gender-based health disparities. The Lancet Planetary Health 4, e44-e45. doi:
10.1016/S2542-5196(20)30001-2

van der Noordt, M., IJzelenberg, H., Droomers, M., and Proper, K. I. (2014). Health
effects of employment: a systematic review of prospective studies. Occup. Environ. Med.
71, 730-736. doi: 10.1136/0emed-2013-101891

Vu, A. N,, and Nguyen, D. L. (2024). The gig economy: the precariat in a climate
precarious  world.  World  Development  Perspectives ~ 34:100596.  doi:
10.1016/j.wdp.2024.100596

WHO (2021). COP26 special report on climate change and health: the health
argument for climate action. Geneva: World Health Organization.

WHO (2022). Loss and damage. Egypt: world Health Organization policy brief
UNFCCC COP27. Geneva: World Health Organization.

World Health Organization. (2023a). Climate change. Available online at: https://
www.who.int/news-room/fact-sheets/detail/climate-change-and-health (Accessed April
8,2025).

World Health Organization. (2023b). Social determinants of health. Available online
at: https://www.who.int/health-topics/social-determinants-of-health#tab=tab_1
(Accessed December 18, 2023).

Yadav, N., Rajendra, K., Awasthi, A., Singh, C., and Bhushan, B. (2023). Systematic
exploration of heat wave impact on mortality and urban heat island: a review from 2000
to 2022. Urban Clim. 51:101622. doi: 10.1016/j.uclim.2023.101622

Zang, S. M., Benjenk, I, Breakey, S., Pusey-Reid, E., and Nicholas, P. K. (2021). The
intersection of climate change with the era of COVID-19. Public Health Nurs. 38,
321-335. doi: 10.1111/phn.12866

frontiersin.org


https://doi.org/10.3389/fclim.2025.1655196
https://www.frontiersin.org/journals/climate
https://www.frontiersin.org
https://doi.org/10.1080/1059924X.2023.2213232
https://doi.org/10.1097/NMD.0000000000001312
https://doi.org/10.1017/S174455232300006X
https://doi.org/10.1016/j.puhe.2024.04.004
https://doi.org/10.1080/23322705.2023.2194760
https://www.health.org.uk/reports-and-analysis/analysis/employment-and-unemployment
https://www.health.org.uk/reports-and-analysis/analysis/employment-and-unemployment
https://doi.org/10.1088/1748-9326/ab86f4
https://doi.org/10.1016/j.marpol.2025.106846
https://doi.org/10.1016/j.futures.2021.102759
https://doi.org/10.1007/s10903-013-9832-6
https://www.epa.gov/climateimpacts/climate-change-and-health-workers
https://www.epa.gov/climateimpacts/climate-change-and-health-workers
https://doi.org/10.1016/S2542-5196(20)30001-2
https://doi.org/10.1136/oemed-2013-101891
https://doi.org/10.1016/j.wdp.2024.100596
https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
https://www.who.int/health-topics/social-determinants-of-health#tab=tab_1
https://doi.org/10.1016/j.uclim.2023.101622
https://doi.org/10.1111/phn.12866

	Climate change, health, and decent work: a call for combined action
	1 Introduction
	2 Health and climate change
	3 Health and work
	4 Work and climate change
	5 Discussion

	References

