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Abstract  
 
Climate adaptation planning has largely overlooked care systems, despite these systems ’ 
central role in determining whether households and communities can withstand climate 
shocks. Care systems function as critical resilience infrastructure: T hey protect 
vulnerable populations, enable workforce participation, and maintain essential services 
during crises. When care systems are weak, climate shocks cascade into broader social 
and economic failures. When they are strong, they act as shock absorbe rs that stabi lize 
communities. Integrating care into adaptation planning is therefore not a social add - on, 
but a core strategy for reducing vulnerability and ensuring system - wide resilience.  
 
This paper argues that investing in a comprehensive care services infrastructure is 
foundational to climate adaptation and identifies the needs and actions necessary for 
adapting the care services sectors to climate change.  Building resilience of a care 
se rvices  infrastructure involves adapting both services and physical infrastructure. For 
services, the key elements of the needs and actions identified include integration of 
workforce requirements to respond to rising care needs under substantially more 
con strained conditions during climate disruptions and support for adaptation planning, 
preparedness, training , and administration. The physical environments in which care is 
provided —both institutional care facilities and home - based settings —also need to be 
adapted to be capable of withstanding and responding to climate - related hazards.  This 
includes both retrofitting existing buildings and developing new infrastructure using 
climate - resilient, inclusive , and sustainable design principles, such as nature - based 
solutions.  The heart of the paper is an empirical methodology for estimating the costs of 
investing in a c limate - resilient care services infrastructure, focusing on early childhood  
education and  care and long - term care services. The methodology is then applied to data 
from Bangladesh, one of the most vulnerable countries to climate change. The results 
reveal that the magnitude of required investments in a climate - resilient care services 
infrastructure is substantial, with the largest share of spending directed toward new 
employment. However, these estimates need to be considered alongside the costs of 
inaction and the broader economic returns associated with investments in care services 
sectors.  
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1. Introduction  
 
The National Oceanic and Atmospheric Administration and European Center for Medium -
Range Weather Forecasts  warned in May 2026 that temperatures over the next two years 
could reach record highs, and El Niño conditions will intensify drought, flooding, disease 
prevalence, and food insecurity (Zhong and Stevens 2026). 1 As with other climate 
extremes, the WHO (2023) and UNICEF (2024) caution that the impacts will be felt most 
acutely by young children, older persons, and people with disabilities, while 
simultaneously disrupting health services, schools, and other essential systems.  In this 
context, a system of care services is  critical resilience infrastructure that determines  
whether households and communities can absorb, respond to, and recover from climate 
shocks.  
 
A  comprehensive care services infrastructure rests on formal professional care with 
universal coverage through affordabl e, accessible , and high - quality services and decent 
jobs for the care workforce in early childhood care, education, health  care , and long - term 
care. It can strengthen preparedness and response efforts to various climate hazards and 
ensure continued care provisioning under extreme weather events, minimizing 
disruptions, as compared to the case where such provisioning is dependent ex clusively 
on  family care.  
 
In many low -  and middle - income  countries,  and even in some high - income countries, 
however, deficits in paid care services are widespread. This became glaringly evident 
during COVID - 19. But even before the COVID - 19 pandemic, institutions like the 
International Labour Organization (ILO 2018) and the World Bank (Devercelli and Beaton -
Day 2020) high lighted a global care crisis. Before COVID - 19, 43% of pre - primary  school -
age children with employed mothers globally did not have any access to formal child  care  
services, with nearly 80% of those 350 milli on children living in low -  and middle - income 
countries (Devercelli and Beaton - Day 2020). The ILO (2018) project ed that the number of 
care recipients will  grow substantially, reaching 2.3 billion by 2030, reflecting an 
additional 100 million older people and a largely unchanged global population of children. 2 

 

 
1 Extreme weather events already hit hard in many countries: Mozambique confronted its worst floods in decades in early 
2026 (Africanews and AP 2026): 12,000 homes, 126 schools, and 13 health facilities were damaged or destroyed (CARE 
2026). The disruption o f essential services forced 100,000 people into temporary shelters, many of which were inaccessible 
to older people and people with disabilities. Heat  waves in Australia reached record highs in January 2026 (Stock 2026), 
escalating dangerous conditions for older people, young children, and people with chronic conditions (Australian Government 
Department of Health, Disability and Ageing 2025; HMRI 2026). In Kenya, catastrophic drought has driven widespread food 
insecurity, prompting school systems to deploy emergency food supplies to protect children and sustain retention (Ojwang’ -
Kna 2026). And in Bangladesh, intensifying pollution and climate change are acutely straining its already underfunded and 
understaffed health system (Hayden 2026).  
2 Although children will still comprise the vast majority of dependents worldwide, this pattern will be highly uneven, with chi ld-
related care demand concentrated in high - fertility regions such as Africa and the Arab States, while many other high and 
middle - income countries will experience declining child populations and rapidly increasing elder - care needs (ILO 2018).  
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There is an inextricable link between the global care crisis and the climate crisis, both of 
which constitute compounding, interlocking emergencies. Climate change increases the 
need for caregiving, both paid and unpaid, through several channels. Climate h azards, 
such as rising temperatures and extreme weather events, increase the need for care due 
to sudden illnesses and climate - induced disabilities. The most vulnerable populations, 
including children, older adults, and individuals with disabilities, face  increased morbidity 
and mortality due to such factors as limited mobility, heightened susceptibility to disease 
and temperature extremes, and a decreased capacity to independently fulfill essential 
life - sustaining needs ( WHO  2014; Romanello et al. 2024; UNICEF  EAPRO  2022; UNICEF 
2025).  
 
Climate change also damages care infrastructure; for instance, extreme weather events 
such as severe flooding , hurricanes, cyclones, and  typhoons impair care facilities (e.g., 
hospitals, clinics , daycare centers, nursing homes, and schools) and stop or disrupt their 
operations (Floro and Poyatzis 2018). The need for paid care services increases in the 
context of climate disasters, requiring additional work hours of paid care workers under 
substan tially more constrained conditions, such as coping with facili ty damage. Spikes in 
illnesses and disabilities place immediate stress on emergency rooms, paramedics, 
nursing staff, child  care , and long - term care workers (Tesfaye et al. 2025). Climate 
change also reduces access to essential inputs for care, such as water and food, and 
complementary infrastructure such as safe shelter. At the same time, t he care system 
itself needs to be adapted to climate change.  
 
A comprehensive care services infrastructure builds climate resilience as it can support 
the well - being and functioning of individuals and communities before, during, and after 
climate shocks. As such, this paper claims that investing in comprehensive care services 
is a climate adaptation strategy —one that builds long - term resilience by protecting health, 
reducing social vulnerabilities, and strengthening communities’ capacity to prepare, face , 
and recover from climate hazards. A well - functioning care syste m that is itself adapted to 
climate change can enable paid and unpaid caregivers to anticipate and plan for climate 
disruptions, which can potentially minimize the adverse effects on households and 
communities. When care services and infrastructure are in place, vulnerable groups  may 
face reduced exposure to health risks. Families, in turn, can rely on structured support 
rather than bearing the burden alone. Moreover, investing in public care provision can 
allow unpaid caregivers, often women, to engage in paid work and improve the ir financial 
resilience. Paid caregivers, in turn, benefit from better working conditions and training to 
respond to emergencies, further strengthening social preparedness (UN Women 2023).  
 
Despite the increasing evidence of the linkages between climate change and care, care 
services are excluded from most climate adaptation discourses (Trelegan et al. 2026). At 
the same time, research and policy debates on care have not directly addressed the 
question of the climate adaptation needs of this essential infrastructure. This paper thus 
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makes a unique contribution, bringing together these two strands of literature and 
defining climate resilience in relation to comprehensive care services infrastructure . It 
focus es  on two subsectors: early childhood education and care (ECEC) and long - term 
care (LTC), which have been nonexistent in climate adaptation planning and finance. We 
explain this further in Section 2 below.  
 
The paper begins by identifying the blind spots in the care services costing literature and 
in climate adaptation finance research. It then identifies the needs and actions necessary 
for the adaptation of care services sectors to climate change. This is fo llowed by an 
empirical methodology for estimating the costs of investing in a comprehensive climate -
resilient care services infrastructure  in low -  and low er- middle - income countries.  T he final 
section applies the methodology to data from Bangladesh. Our obj ective is to support 
policymakers, urban planners, the climate adaptation finance community, and care 
advocates with practical steps to inform decisionmaking and investment strategies. 
Recognizing that there is no one - size - fits - all design, the adaptation a ctions and 
methodology are intended to be adaptable to diverse local conditions and varying climate 
hazards.  
 
2. Blind spots in the care services costing , and climate planning and 
finance adaptation literatures  
 
Within the academic and policy literatures on investment in care services, no study 
considers the costs of adapting social or physical infrastructure of the sector to climate 
change, although recent work discusses care in the context of climate change (UN 
Women 2023). This literature contains rich information on the costs of investing in formal 
care services infrastructure based on decent jobs for the care workforce (De Henau and 
Himmelweit 2021; Ilkkaracan and Kim 2019). It also contains policy tools —produ ced by 
the ILO and UN Women —that can be used by governments and civil society to estimate 
and close financing gaps in any national context (ILO n.d.; UN Women and ILO 2021). 
Indeed, our methodology in Section 4 builds upon these tools.  
 
A notable  finding from this literature is that public investment in care services and 
infrastructure delivers multiple dividends , which can be extended to the context of 
climate adaptation.  Studies by Antonopoulos et al. (2010 and 2014 ); Ilkkaracan et al. (2015 
and 2021 ); De Henau et al. (2016 and 2017 ); Kim et al. (2019 ); Ilkkaracan and Kim (2019 ); 
Onaran and Oyvat (2023 ); and Gultekin et al. (2025 ) provide empirical evidence that such 
investment boosts overall employment and output . Onaran and Oyv at (202 3), for 
instance,  find that public spending on care services and infrastructure in emerging 
markets increases employment by about 6% and gross domestic product ( GDP ) by up to 
11% after five  years, thereby expanding a country’s fiscal space.  This is important 
because  expanded access to employment and earnings  can enable households and 
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communities to better manage climate impacts , maintaining well - being and service  
continuity , and avoid ing  wors t- case outcomes . 
 
T he climate adaptation finance literature similarly ignores the costs of comprehensive 
care services infrastructure as an adaptation strategy, especially with respect to LTC and 
ECEC (Trelegan et al. 2026). This is because formal care services in these two sub sectors 
of the care economy are largely absent in low -  and middle - income countries (but still also 
in many high - income countries). Yet even adaptation strategies to support informal care , 
which is abundant in all economies , are extremely rare.  
 
Generally, estimating and tracking adaptation finance is challenging because there are  no 
standardized taxonom ies  or clear definitions regarding what qualifies as adaptation 
activities and needs (UNFCCC 2009; Puig et al. 2016). Climate adaptation costs can be 
described as the expenses involved in planning, preparing for, enabling, and executing 
adaptation actions aim ed at reducing damage or taking advantage of favorable 
opportunities presented by climate change (UNEP 2023; IPCC 2007; UNFCCC 2022). 
Costing i s often carried out through the development of National Adaptation Plans (NAPs) 
and Nationally Determined Contributions (NDCs) prepared by countries. The adaptation 
finance needs in these plans tend to be based on program and project - level costing in 
various sectors (such as agriculture or energy), and projected costs are based on the 
specific context and its  associated climate vulnerabilities as assessed by the country. 3 
 
Studies that estimate and track climate finance find that adaptation costs are 
underestimated, and flows are still less than estimated needs (Bhattacharya et al. 2024), 
especially in low -  and middle - income countries. Estimates of the costs of adaptation fo r 
developing countries up to 2035 range from $310 billion per year to $365 billion per year 
(in 2023 prices), depending on the method used (UNEP 2025). 4  Adaptation costing 
studies typically cover coastal zones, flood protection and water, infrastructure, 
agriculture, fisheries, aquaculture, and marine resources, terrestrial biodiversity and 
ecosystem service s , health, early warning and adaptive social protection, education, 
financial services, and research and innovation for adaptation solutions.  
 
Globally, two sectors comprise the largest share of adaptation finance —agriculture, 
forestry, and fishing, representing about 20% of total adaptation finance, and water 

 
3 NDCs are a country’s public pledge detailing their national investment and development plans to help them develop more 
sustainable economies. These submissions are updated every five years, and the next set is due by the end of 2025. NAPs 
identify and prio ritize adaptation options, ideally with associated cost estimates. They involve an iterative planning process 
based on analyses of current and future changes in climate and vulnerability to impacts (UNFCCC n.d. - a; Hammill et al. 
2020).  
4 The literature identifies two primary approaches to assess the financial requirements for climate adaptation: top - down 
macroeconomic modeling and bottom - up country project - level cost assessments that countries undertake for their NDCs. 
These approaches for  calculating adaptation costs, while mostly used and available for middle -  and low - income countries, 
are not directly comparable, highly dynamic, and challenging to implement in countries due to technical and financial capacit y 
gaps (UNEP 2023).  
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supply and sanitation , representing around 19% (UNEP 2023). These two sectors provide 
inputs to the care system. The health, education, and social protection sectors are part of 
a comprehensive care services infrastructure , but  due to fiscal constraints, these sectors 
are generally underfinanced in many low -  and middle - income countries. The estimated 
share of adaptation expenditure in these sectors as a percentage of total adaptation 
finance is relatively low (between 4 - 6% for h ealth and 2% for education), broadly 
matching their contribution to GDP of these countries. This reflects both that these 
services are less developed than necessary (with lower spending than higher - income 
countries) and the view , until recently , that they were less important for adaptation (UNEP 
2023). 5 A 2023 review of information in NDCs submitted by 193 parties found that 60% 
referred to climate - sensitive health risks and two - thirds set health adaptation priorities, 
but costing estimates were incomplete (WHO 2023). 6 
 
Trelegan et al. (2026) conducted a complementary in - depth analysis of 97 recent 
NAPs/NDCs from Non -Annex I countries to identify how often and in what ways 
adaptation plans recognize care recipients, care givers , and care - related infrastructure. 
The analysis covers six domains of care services infrastructure : 1) ECEC; 2) LTC; 3) 
education; 4) health; 5) disaster risk reduction (DRR); and 6) housing. While 85% of 
adaptation plans refer to elements of care services infrastructure, these elements are 
incorporated only in limited and inconsistent ways.  
 
Understandably, health and education interventions dominate the analysis. Health 
measures in two - thirds of the plans commonly entail strengthening primary care networks 
and community clinics, linked with community health workers for outreach and continuity  
of essenti al services during shocks; workforce training in emergency care, sexual and 
reproductive health, maternal care, mental health, and gender - based violence response. 
Plans also emphasize facility resilience upgrades such as water, sanitation , and hygiene 
(WASH), cooling systems, backup energy, and green standards, along with surveillance, 
early warning, and risk communication systems to prevent service disruptions. Education 
interventions are also referenced in two - thirds of plans, including , for instance , 
cur riculum reforms (adding climate/disaster risk reduction content), teacher professional 
development (disaster risk reduction, first aid, inclusive pedagogy), and resilient school 
infrastructure (elevated/retrofitted buildings, WASH, backup/renewable power).  Some 
plans also designate schools as resilience hubs —temporary shelters or safe spaces in 
resettlement. 7 
 
Population segments requiring care , such as children, older people, and people with 

 
5 These percentages were derived from sectoral estimates aggregated up from National Adaptation Plans and macromodel 
estimates which cover the costs of disease control to address increases in malaria, dengue and diarrheal diseases and to 
address increased he at- related mortality, plus indicative costs of increased disease surveillance and making Water Sanitation 
and Hygiene for All and health infrastructure resilient.  
6 Refers to c ountries that ratified the UNFCCC (UNFCC n.d. ). Non -Annex 1 countries refer to developing countries.  
7 Our analysis does not go deeper into these two sectors.  
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disabilities , are explicit in only one - third of adaptation plans. However, activities for these 
populations rarely identify the activities that support their care and  instead recommend 
these groups for engagement in climate action or recognize them as “at- risk ” or 
“vulnerable .” This means that ECEC and LTC are almost entirely absent from adaptation 
plans. T he Philippines NAP is the only plan to explicitly reference ECEC, recommending 
daycare centers and recreational spaces in resettlement areas. Additionally, only four 
country plans —St . Lucia, the Philippines, the United Arab Emirates, and Kiribati —mention 
training for long - term caregivers or care workers, and just St . Lucia’s NAP commits to 
expanding the care workforce and upgrading nursing - home facilities. In fact, care work 
an d caregivers are largely detached from activities directed toward children, older adults, 
and people with disabilities. Regardless of the six domains analyzed, no plan mentions 
decent pay or working conditions for workers in care services.  All of t his suggests that 
most NAPs are under - costed . 
 
Bangladesh’s NAP stands out as one of the stronger examples of integrating care - related 
interventions into national adaptation planning. It includes relatively detailed measures 
across health, education, and shelter s ystems and emphasizes the need for adaptation 
activities that respond to the needs of specific population segments that require care , 
such as  children, older adults, and persons with disabilities. Even so, and consistent with 
the broader global pattern, Bangladesh’s NAP does not explicitly address ECEC or LTC as 
formal systems requiring investment and resilience planning. For these reasons, we chose 
to apply our methodology to Bangladesh data in Section 5 to show how —by  
complementing its existing measures i n health, education, and shelter provision —the 
integration of ECEC and LTC would strengthen adaptation preparedness and population 
resilience.  
 
We turn next to a discussion of how comprehensive care services infrastructure can be 
adapted to climate change and our proposed methodology for estimating the costs of 
climate - resilient social and physical infrastructure.  
 
3. What is a comprehensive care services infrastructure in the context of 
climate change?  
 
As noted earlier, a co mprehensive care services infrastructure meets the needs of care 
rec ipients  with quality, ensures decent jobs for care workers, while simultaneously 
relieving the workload on unpaid caregivers and contributing to their well - being. Ideally, it 
builds on formal professional services across the entire range of care sectors (education, 
health, and others) with universal coverage through affordable, accessible , and high -
quality services. This is not the case in most countries , where planning, financing , and 
deli very of services are fragmented. By contrast, a comprehensive care services 
infrastructure operates along a complex and integrated continuum of paid and unpaid 
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care, and direct and indirect care, 8 catering  to different population groups (the young, the 
elderly, those with disabilities, etc.). For example, while care for small children is provided 
primarily through unpaid direct and indirect care by parents and family members, in many 
countries it is complem ented by the state or private markets through paid (for the most 
part) direct care by formally employed center - based ECEC workers as well as direct and 
indirect care by informally employed domestic workers. Care for ill people is often 
provided through for mal paid health  care facility - based services , but complemented in 
important ways by direct and indirect unpaid care support by family members or paid 
care by domestic workers. Care provisioning takes place in a variety of settings , including 
crèches and ki ndergartens, schools, summer camps, tutoring centers, hospitals and 
clinics, adult daycare centers, LTC care homes, community centers, and private family 
homes.  
 
In the context of climate change, we argue that a comprehensive care services 
infrastructure is one that is resilient to climate disasters. 9 Defined by the 
Intergovernmental Panel on Climate Change (IPCC 2014), climate resilience is the 
“capacity of social, economic, and environmental systems to cope with a hazardous 
event, trend, or disturbance, responding or reorganizing in ways that maintain the 
systems ’ essential function, identity, and structure, while also maintaining the capacity for 
adaptation, learning, and transformation. ”10 At the intersection of care and climate change, 
resilience refers to the capacity of a comprehensive care services infrastructure to 
prepare for, withstand , and recover from climate - related shocks and stresses.  
 
Having a comprehensive care services infrastructure in place would contribute 
substantially toward reduced vulnerability and increased resilience of care - dependent 
groups and their unpaid and paid caregivers to climate change. This is because formal 
care systems carry the potential to act as vital safety nets during and after a climate 
shock. Formal care services ensure that care - dependent groups have access to 
professional suppo rt even when unpaid family care arrangements are compromised 
under climate shocks. For instance, during heat  waves, elderly people living alone may 

 
8 Direct care is provided from the caregiver to the care receiver through personal interaction, such as a parent feeding a chil d 
or helping with homework, a teacher conducting a class with students, a doctor examining a patient, a personal care worker 
accomp anying an elder person on a doctor’s visit. Indirect care, on the other hand, entails activities complementary to direct 
care, but without face - to- face contact with the care receiver, such as domestic and subsistence work (washing, cooking, 
household manag ement, water collection, food production and processing for own consumption). Indirect care activities 
provide inputs to direct care, by providing a hygienic and functional environment for its conduct or inputs such as water, fo od, 
or clean laundry.  
9 Beyond a universal care services infrastructure, a comprehensive care system also entails other components: labor market 
regulations for care - supporting workplaces, social protection systems to eliminate vulnerabilities associated with care needs 
and careg iving, and policy coordination toward an integrated care system across multiple actors and intervention areas 
including care services sectoral policies, labor market and social protection policies and macroeconomic policies. In less 
developed rural or urba n settings, where indirect care activities such as water and energy provisioning, or food production 
and processing remain labor - intensive arduous tasks, investments in time - saving physical infrastructure stand out as an 
important component of comprehensiv e care systems. For discussion of comprehensive care systems, see ECLAC (2022) on 
Care Society, Esquivel (2014) and U .N . (2024) on transforming care systems, Ilkkaracan 2016 and 2025 on Purple Economy, 
and United Kingdom Women’s Budget Group (Diski 2022) on Caring Economy.  
10 Page 1772 (Appendix II) . 
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experience acute health risks such as dehydration or heat stroke. Family carers, who 
already shoulder significant responsibility, may themselves face injury, illness, or burnout 
during prolonged climate events. If family carers are not nearby or are themse lves 
affected by the event, the existence of a responsive formal care system becomes 
lifesaving. 11 Analysis of the 2003 heat  wave that took 15,000 lives in France, mostly 
elderly, and many of them preventable, identified the lack of service coordination and low 
priority of the impacted population among policymakers as a direct cause of the death toll 
(Michelon et al. 2005). This  shows that it is not just the existence of care services —given  
that  France already had well - developed , publicly  funded care services —but also the way 
they are deployed and coordinated, as well as their reach . H ence the need for 
comprehensive services infrastructure.  
 
Similarly, floods or wildfires can render home - based care unfeasible due to displacement 
of families, separation of family caregivers from dependents, or damage to housing. In 
these situations, having well - established formal care centers or services that c an be 
rapidly deployed is essential. Having a comprehensive care system in place establishes a 
solid basis upon which both paid an d unpaid caregivers (and , where appropriate , also 
care rec ipients ) can train, plan , and prepare for climate shocks. To be resilient, a 
comprehensive care services infrastructure itself needs to be adapted to climate change , 
which involves adapting both physical infrastructure and services.  
 
A daptation  of physical infrastructure . Similar to  other physical infrastructure, a climate -
resilient comprehensive care infrastructure must ensure that the physical environments in 
which care is provided —both institutional care facilities and home - based settings —can 
withstand and respond  to climate - related hazards. This includes retrofitting existing 
buildings, incorporating projections of damage to care infrastructure under various 
climate scenarios, and developing new infrastructure using climate - resilient and inclusive 
design principle s. In low - income settings, the bulk of the costs will be in developing new 
infrastructure, whereas in higher - income settings —at least those that have more 
developed formal care arrangements —most of the costs will be in retrofitting.  
 
In many contexts, adaptation efforts include nature - based solutions (NbS) , which lower 
adaptation costs and are more sustainable than built infrastructure, by integrating local 
ecological processes, community stewardship, and Indigenous knowledge and materials 
(IUCN 2016, p.  12). The methodolog y we propose in Section 4 prioritizes NbS (includ ing  
passive cooling techniques) over energy - hungry active cooling infrastructure (such as air 
conditioning). NbS can include urban tree cover , green roofs and walls, 12 vegetated buffer 
zones around care homes or playgrounds to reduce heat and air pollution, or community 

 
11 See for example check box 3.13 on p.119 of the Global Disability Inclusion Report Accelerating Disability Inclusion in a 
Changing and Diverse World (UNICEF 2025).  
12 Green roofs may not necessarily better than cool roofs (painted roofs), because they can create urban heat islands effects 
at night (when trees release CO2). Our costing methodology considers these trade - offs.  
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gardens that offer cooling, food security, and social cohesion. 13 NbS are particularly 
relevant in densely populated or heat - prone areas where built infrastructure alone may 
not sufficiently mitigate environmental burdens (Cascone et al. 2019). We recognize, 
however, that NbS on their own may not be enough to cope with rising heat, so we follow 
a pyramidal approach: NbS as the base, prioritized wherever possible, then passive 
cooling strategies of the built infrastructure, and lastly, active cooling, with a priority on 
renewable power use for these.  
 
Because most care is delivered in homes, climate resilience of domestic spaces is not a 
peripheral issue but is central to maintaining care provision. Climate - proofing domestic 
spaces is essential for protecting both caregivers and care recipients. This includes 
access  to cooling and heating during extreme temperature events, safe storage for 
medical or mobility equipment during floods or power outages, access to backup power 
or communication tools for emergencies, information sharing on and support for low - cost 
adaptat ions and safety checks for at - risk households. Moreover, preventing breakdown at 
the household level is often cheaper than emergency response (Multi - Hazard Mitigation 
Council 2019).  
 
To support the continuity of care under disrupted conditions, infrastructure adaptation 
can include mobile care units that reach displaced or stranded individuals during climate 
events, especially in rural or underserved areas. The health  care climate adaptation 
literature points out that care facility adaptation should also co nsider the possible need 
for reserve space or buildings in the vicinity of care facilities for the care workforce to 
reside in when a disruption prevents commuting (Guenther and Balbus 2014). 
Technologies such as digital platforms that enable remote monito ring, telecare, or 
psychosocial support for both paid and unpaid caregivers and care recipients can reduce 
dependence on fixed infrastructure and enhance responsiveness, especially where 
traditional facilities are inaccessible or overwhelmed.  
 
Adaptation o f s ervices.  Care services must also be adapted to climate change, which 
involves not only planning and preparedness but also training, institutional capacity, and 
continuous learning for the paid care workforce and unpaid caregivers and care 
recipients, discussed in t urn below.  
 
Planning and preparedness . A key intervention is the development of a buffer care 
workforce (i.e., a flexible pool of trained care workers) who can be mobilized during 
emergencies to fill gaps caused by absenteeism, facility damage,  or increased care 

 
13 The Green, Cool & Care project in Austria emphasizes co - designed interventions like living walls and green social spaces 
that support both residents of elder homes and care workers (Halbmayer et al. 2021). An audit tool developed for residential 
aged care facilities for Australia recommends NbS such as shade trees or permeable vegetated surfaces to protect vulnerable 
populations (Boulton et al. 2023).  
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responsibilities. 14 Health systems widely use the concept of “surge capacity ,” preparing 
for sudden increases in demand by ensuring adequate staff, systems, supplies, and 
space (the 4S framework) (Echeverri et al. 2024; Guenther and Balbus 2014; Zurynski et 
al. 2024). Interventions also include psychological support for staff to mai ntain service 
quality during crises (Zurynski et al. 2024). Estimat es of a buffer workforce can be based 
on analysis of time - series data on care services utilization and staff absenteeism data 
during past climate events or from previous disasters or public health crises, to the extent 
that such data exists. 15 Another source of data is  population - based registries of care -
dependent individuals, used in social protection and disaster preparedness programs. 
Early warning systems and disaster risk response frameworks can incorporate such 
social registries , which maintain updated lists of vulnerable populations. Geographic 
information systems (GIS) enable mapping of care service disruptions and caregiver 
concentrations. These tools can be adapted to anticipate and plan for the increasing need 
for care workers in response to climate disasters.  
 
Beyond a buffer workforce, additional workforce planning requirements may entail 
establish ing  dedicated units with staffing for climate planning and preparedness. Such 
specialized staff can be assigned responsibility f or conducting the capacity - building and 
monitoring activities discussed next, as well as being trained to respond to staffing gaps 
during a crisis.  
 
Capacity building for climate preparedness. Most climate adaptation plans currently 
emphasize institutional preparedness, but home - based and community - based care, 
which is largely reliant on unpaid labor, remains insufficiently supported. Recognizing the 
interdependence of paid and unpaid caregivers , a climate - resilient care services 
infrastructure must invest in joint capacity building and preparedness training across the 
full care continuum. Climate risk preparedness must extend beyond professional care 
workers to include unpaid family caregivers, who often play the primary role in home -
based or community - base d care. For example, disaster preparedness in ECEC settings 
cannot be effective unless parents and guardians are aligned with ECEC staff on 
evacuation plans, communication protocols, and emergency contacts. In addition to 
coordinating between paid and unpa id caregivers, preparedness programs must also 
engage those on the receiving end of care, especially children and youth, older adults, 
people with disabilities , and those with chronic illnesses.  
 
Care plans and protocols can be tailored to specific climate hazards, along with 
coordination mechanisms that align care protocols across paid and unpaid caregivers and 

 
14 We recognize that governments may be reluctant to have idle capacity because of having to pay the staff despite it being 
crucial to successful service delivery (e.g., examples include Covid, flu seasons, among others). However, as others have 
shown (Cantel mo et al. 2019; IMF 2019, Hallegatte et al. 2019), short - term fiscal tightness runs contrary to long - term fiscal 
sustainability because crises are more costly to recover from than spend ing  more up front to prevent them.  
15 In many settings, data are non - existent. In these situations, hypothetical proxies —such as 5% or 10% —can be used.  
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care recipients, including voluntary registries of individuals at high risk, to enable 
proactive outreach, evacuation, or continuity - of - care planning during climate 
emergencies. Tailored training programs for paid care workers (formal and informal) and 
unp aid family caregivers should reflect local needs, including joint preparedness planning 
that promote s  collaboration between formal institutions and informal care networks, 
reinforcing shared responsibilities and crisis protocols.  
 
Finally, establishing des ignated administrative bodies or focal points within relevant 
government sectors (e.g., health, education, social protection) and inter - agency 
mechanisms can help to coordinate care resilience efforts, facilitating participatory 
monitoring processes, ensur ing that care workers, family caregivers, care recipients, and 
community organizations can provide feedback and shape the adaptation process, 
conducting regular audits, scenario - based stress tests, and after - action reviews following 
climate - related disrupt ions, with lessons integrated into future planning and training.  
 
Implementing the interventions described in this section requires investment for both 
physical infrastructure adaptation  and  human resources , including expert planners, 
facilitators, trainers , and administrators , as well as structured frameworks, methodologies , 
and digital tools for planning, coordination, and monitoring care system preparedness. 
The next section proposes a methodology for estimating the resource requirements of the 
interventions highlighted here.  
 
4. Methodology  
 
Our proposed methodology consists of three stages. First, we determine the costing 
simulation scenarios at the intersection of climate projections and care services 
parameters. The former corresponds to projections of different temperatur e changes  
reflecting various climate impacts , while the latter allows for variation in the quantity and 
quality of care services provisioning (coverage rates, staffing ratios , and other quality 
measures). Second, we assess the need for care services under different scenarios and 
the financing requirements for investment. Our methodology for assessing needs and 
costs rests on the conceptual elements of two complementary care ser vices costing 
frameworks, the ILO Care Policy Investment Simulator (hereafter kno wn as the ILO Tool) 
and the UN Women/ILO Policy Support Tool for Public Investments in Care Services. 16 

 
16 The ILO Care Policy Investment Simulator helps build tailor - made care policy investment packages for more than 100 
countries for four types of care policies: child  care - related paid leave (maternity, paternity and parental leave); breastfeeding 
breaks; ECEC services; and LTC services. The ILO - UN Women Policy Tool provides a methodological guide to assess the 
care services coverage gaps (measured in terms of additional ca re receivers or care workers to achieve given coverage and 
service quality targets); public investment requirements and tax revenue generation; job generation outcomes in care 
services; gender distribution of new employment creation; and other economic and  social returns to public investments in 
care services sectors. The care services sectors covered by the tool entail ECEC, primary and secondary education, health  
care and LTC services. While the ILO Tool has built in national data to provide estimation results, the ILO - UN Women Tool 
presents a methodological guide to be applied by local research teams. The ambitious ‘high - road to care’ simulation scenario 
for 45 countries featured in ILO (2018), based on I lkkaracan and Kim (2019), provided coverage and staff pay parameters 
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The assessment entails two components: first, direct service needs are assessed on the 
basis of the estimated population with care needs (small children for ECEC, children and 
adults with difficulties performing activities of daily living for LTC), and the  number and 
qualifications of care services staff (including direct care providers, administrative, 
support , and training staff) corresponding to different care provisioning parameters. We 
use the parameters specified in the existing ILO/UN Women costing t ools, such as target 
coverage rates or care recipient - to- care worker ratios, adapted to the country context 
where necessary. Second, the needs assessment entails determining the infrastructure 
(building), energy , and other input needs corresponding to different climate projections. 
For each of these components — labor inputs and non - labor inputs —relevant unit costs are 
applied [wage rates, energy prices, building cost per square  meter  (m 2), etc. ]. The unit 
costs are obtained from existing literature and data sources on a given country. If the 
prevailing wage rates for care workers are low, they can be upgraded in line with decent 
work standards as proposed in the existing care services costing tools.  
 
Third, we run sensitivity checks given the uncertainty surrounding climate impacts in 
various countries , and because the availability of input data on costings (such as wage 
rates and unit costs of non - labor inputs) can also vary greatly depending on the country. 
This is in addition to stress testing policy parameters that may vary beyond the main 
scenarios chosen in the first stage. Appendix 1 provides the formulas for the most 
important parameters.  
 
Below , we explain each stage of the methodology and how it can be applied in low -  and 
lower - middle - income countries most in need of climate adaptation and care investment. 
While the methodology described here is generic, we apply it to data from Bangladesh to 
show where and how the specific country context matters, and which parameters may 
need to be adjusted.  
 
Stage 1: Determining the costing simulation scenarios  
 
Climate change projections determine the assessment of care services ’ needs and 
estimation of associated costs through two channels: the type of physical infrastructure 
and inputs (primarily energy) needed for climate resilience, and the need for care service 
providers (the number and qualifications of care workers).  
 
The scenarios are costed with respect to a baseline of business as usual, that is , a system 
of care relying mostly on existing provision, whether unpaid informal care provided by 
families or unmet needs by those who do not have care arrangements, mostly for long -
term care needs in any particular country. The current system of informal a nd formal 

 
based on best performing countries. The ILO - UN Women Policy Tool universal care services parameters are based on this 
earlier study.  
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provision of care is assumed to carry on to the projected year (in this case , 2035, see 
below), with no additional improvement and expansion other than to follow population and 
GDP trends. Climate projections are then added to this baseline by choosing a reference 
point for a given climate period, for example , the 1990 - 2000 period, or today’s climate 
(mid - 2020s), depending on the context. This is meant to capture a minimum climate 
change scenario that would be achieved with significant mitigation efforts (s ee below for 
scenario 3a).  
 
It is important to note here that plans the country has already made to adapt overall 
infrastructure, such as roads and electricity, to enable better access to the communities 
where care is provided, are not costed in this exercise. We assume these plans are 
covered elsewhere so we do not cost any overarching infrastructure and urban planning. 
The same goes for improvements to education and health systems , which may interact 
with ECEC and LTC services. While necessary and often lacking in low - income countri es, 
these are also beyond the scope of this paper.  
 
The costing simulation is conducted under the following four scenarios , corresponding to 
different climate change assumptions and different care services parameters (see Table 
1). 
 
1. Central scenario:  The central climate scenario depends on the projections for the 
country in question. The official projections in a country’s NAP, for example, should  serve 
as a reference, relative to the baseline of today’s climate. For this exercise, we use t he 
IPCC Representative Concentration Pathway (RCP) 4.5 as a mid - range climate change 
projection scenario under the assumption of moderate mitigation to model possible future 
changes. 17 While RCP scenarios provide a useful global benchmark, adaptation 
decisionmaking is typically hazard - specific. We therefore interpret the various climate 
scenarios through their implications for heat stress, flooding, and health shocks, which 
directly affect care demand, workforce needs, and infrastructure resilience . The central 
scenario for care services coverage and quality targets for ECEC and LTC aims for 
sufficient comprehensive coverage rates and relatively high - quality service parameters 
(discussed further below).  
 
2.  (a) Minimum and (b) maximum care services scenarios:  Here , the climate 
projection of the central scenario is taken as a constant, while changing the parameters 
of ECEC and LTC services provisioning, allowing for variation in coverage rates of the 
base population, staffing ratios and composition (namely, the share  of educators in ECEC 
staff or personal care workers in LTC staff). Wage rates and unit costs can also be 

 
17 The IPCC scenario assumes an RCP of 4.5 (reflecting the level of radiative forcing) if climate policies are implemented at 
least in a moderate manner. Under such a scenario global temperature is estimated to increase by 2.0 -2.5 oC into 2100 
compared to pre - industrial levels. This would entail significant sea level rise (but less than higher emission scenarios), 
extreme weather events such as more frequent heat  waves and heavier rainfall.  
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modified to reflect different quality targets, depending on the country. The difference of 
the minimum and maximum care services scenarios from the central scenario shows the 
incremental costs of more limited versus more comprehensive care services coverage 
and quality parameters under the same climate change scenario. 18 
 
3.  (a) Minimum and (b) maximum climate change scenarios:  Th ese two scenario s  
take  the care  services parameters of the central scenario as a constant, while changing 
climate projections to allow for better or worse mitigation scenarios than the one assumed 
in RCP 4.5. The maximum (worst) climate impact projection is based on RCP 8.5, which is 
the business - as - usual scenario of very limited or no mitigation. Each RCP scenario 
contains  a range of temperature rise estimations with different probabilities. In the 
maximum (worst) climate scenario, we assume P90 of RCP 8.5 , reflecting the upper 
bound es timate for temperature change. 19 As the minimum (best) climate impact 
projection, we take P10 of RCP 4.5 , assuming similar (moderate) mitigation as in the 
central scenario but  allowing for lower - bound temperature rises. 20  In some countries, this 
scenario may correspond to a stable climate compared to the reference period of the 
1990s and 2000s, and could be used to illustrate the difference in adaptation investment 
required between that period and the central scenario. The  difference of  the  minimum 
and maximum climate change scenarios from our central estimates shows the 
incremental costs of physical infrastructure and energy input costs under changing 
climate projections, while maintaining the same care services parameters.  
 
4.  Maximum climate change and care services scenario : In this scenario , maximum 
care provisioning occurs (best coverage rates, staffing ratios, qualifications , and wages) 
with physical infrastructure (building) and energy costs adapted under the worst climate 
projection. The change from the central scenario shows the total incremental costs of 
adapting care services to better parameters and also adapting physical infrastructure and 
energy cost for a worse climate projection than the central projection. This scenario 
illustrates how to achieve the dual objective of providing high - quality care that is climate 
resilient at the same time as being the climate adaptati on strategy that is most effective, 
given that comprehensive care services act as climate protection mechanisms for all the 
reasons mentioned earlier.  
 
A period of 10 years has been chosen to reflect the urgency of adaptation measures while 
leaving time for the system to be planned, set up , and run smoothly. For illustrative 

 
18 As explained in the previous section, improving care staffing provision (staffing ratios and/or qualifications and wages) can  
also be seen as a climate adaptation strategy which allows for flexibility in determining the right balance between social an d 
phy sical infrastructure measures in any specific context.  
19 P90 of RCP 8.5 stands for 90th percentile temperature rise under RCP 8.5, a high - end warming outcome that only 10% of 
model results exceed.  
20  P10 of RCP 4.5 stands for 10th percentile temperature rise under RCP 4.5, a low - end warming outcome that only 10% of 
model results fall under.  
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purposes, we consider 2035 as the reference year, in line with the ILO Tool .21 
 
Table 1 . Costing s imulation s cenarios  

Costing simulation scenario  Climate change projection  Care service provisioning 
parameters  

 1. Central   RCP 4.5 (mid-range IPCC  
scenario or official mid-range 
scenario for the country)  

 ILO Care Policy Tool  

 2a. Minimum care services provisioning   Same as central   Lower coverage rates, worse 
staffing ratios and 
qualifications than central  

 2b. Maximum care services provisioning   Same as central   Higher coverage rates, better 
staffing ratios and 
qualifications than central  

 3a. Minimum climate change   P10 of RCP 4.5 (low-end 
warming outcome)  

 Same as central  

 3b. Maximum climate change   P90 of RCP 8.5 (high-end 
warming outcome)  

 Same as central  

4. Maximum care services provisioning 
& maximum climate change  

 Same as maximum climate 
change  

Same as maximum care 
services provisioning   

 
Stage 2: Assessing the need and costs for care services under different 
scenarios  
 
For this exercise, we adapt ed  the ILO Tool, as it entails a methodology for estimating both 
social and physical infrastructure costs (hereafter labor inputs and non - labor inputs, 
respectively) and has already been applied to Bangladesh, albeit without climate 
adaptation considerations . Hence , this section explains how we can modify and adapt the 
ILO Tool methodology to take account of climate adaptation needs.  
 
Component 1: Assessing service s  needs and costs (labor inputs)  
 
Regarding service s  needs, the initial step is to estimate the population by age group s  to 
the reference year (2035). This will determine the basis for potential care recipients for 
ECEC (child population aged 0 - 5) and LTC services (such as typical age groupings of 65 
years and older, and  children aged 0 - 14 and adults 15 - 64 with marked differences in 
disability prevalence). Projections of population by age are derived from global 
projections from the U .N. World Population Prospects 2024 edition (UNDESA 2024). The 
main demographic determinants of population trends that are influenced by climate 
change (and thus climate policies), as well as socio economic policies , are fertility, 
mortality, and migration. 22  

 
21 The ILO tool can be adapted to project scenarios to 2040 or 2050 though with less accuracy (especially on GDP forecast).  
22  As climate change effects on population are uncertain, even in the near future (10 - 15 years), sensitivity analysis of various 
derivations of the central projection could yield important costing changes. However given the implications that demographic 
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Once population by age groups is  estimated, the policy targets for care services coverage 
rates determine the number of people with care service needs. The policy targets for 
staffing ratios and qualifications, on the other hand, determine the required number of 
care workers by different  categories. We take ratios and qualifications from the ILO Tool 
for ECEC and LTC services.  
 
a. Labor input needs for ECEC services  
 
ECEC services are assessed for early childhood educational development (ECED) for the 
0 - 2- year  age group and pre - primary education services for the 3 - 5- year  age group, often 
distinguished at this age cut - off in many systems. The ILO Tool sets the policy targets for 
coverage (i.e. , enrollment) rates for each age group,  but this can be varied in country 
applications. Coverage difference between the minimum, central , and maximum scenarios 
can be set with respect to meaningful targets in other regions, for example , with the 
maximum scenario reflecting coverage rates in the more generous Northern European 
countries (around 60% and 100% respectively for the younger and older age groups)  (ILO 
Tool) . 
 
ECEC staffing requirements are disaggregated by educators (including main educators 
and assistant educators), administrative support staff, and training staff. The need for 
ECEC staff in each group is determined in terms of staffing ratios (child - to- educat or ratio) 
and staff qualifications mix.  
 
Policy - target pay levels for care workers are a defining feature of the simulation scenario 
as they  affect decent work conditions for the care services workforce and ha ve  
implications for service quality. The target wages for different categories of care workers 
can be set with respect to different references, such as wages in similar occupations, 
average earnings , or the minimum wage, assuming wage costs for formal employment. 
The central scenario sets target wages according to the qualification level of each sta ff 
group, following the method used in the ILO Tool , but should be updated with country -
specific data. In ECEC services, the primary assumption is that the main educators have 
the same qualifications and are paid at the same level as primary school teachers, in line 
with international standards of practice. As a lower  bound and following the ILO Tool, the 
less qualified assistant educators are paid slightly above the national minimum wage. For 
simplicity, all staff are assumed to be employed full - time year - round as in the ILO Tool. 23  

 
changes have on GDP prospects, the costing impacts are not straightforward and beyond the scope of the paper. U .N . 
projections consider low/high fertility and low/high migration, among other variants, but they are not directly determined by  
the IPCC climate scenarios, though they are used by IPCC in their socioeconomic pathways. We note that most of the U.N . 
population projections by age group did not differ much until after 2040  (UN DESA 2024) . 
23  This does not preclude part - time employment, simply that the costings and staffing requirements are measured in full - time 
equivalent. That said, we assume full - time coverage to reflect the prevalence of full - time working patterns in most lower -
middle incom e countries, and to give children the best educational and playful opportunities, in line with universal child  care 
systems in other countries (see De Henau 2022b for more details).  
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b. Labor input needs for LTC services  
 
Unlike ECEC services for which the ILO Tool user chooses “childcare needs ” by selecting 
the enro llment rates of the whole relevant child population, LTC needs are estimated 
using disability prevalence data by age group in each country. The population projections 
to 2035 by three age groups —0 - 14, 15- 64 , and 65+ —set the basis for estimating the need 
for LTC services. A straightforward indicator of disability prevalence is the proportion of 
healthy life expectancy (HALE) to total life expectancy for various age groups (Ferrari et 
al. 2024). Such data are available for all countries from the WHO Global Hea lth 
Observatory and are therefore used as the main method in the ILO Tool.  
 
Since not all people with a disability need LTC support, the ILO Tool estimates the relevant 
fraction for each age group, calibrated on countries with data on both disability and 
difficulty in performing activities of daily living (see De Henau, 2022a , for detailed 
explanations). These crude estimates —a constant fraction of country - specific disability 
rates —should be modified, however, where better country - specific data are availabl e, or 
using a range of estimates in the sensitivity analysis to illustrate the uncertainty 
surrounding long - term care needs and their intensity. We use the minimum and maximum 
care scenarios to represent a lower - bound and an upper - bound  needs based on the 
various sources available, and the central scenario using a mid - range prevalence of 
needs between the two extremes. These specific bounds will depend on the country’s 
context and data availability (see Section 5 and Appendix 2 for the a pplication to 
Bangla desh data).  
 
A more complex estimat e is the potential impact of climate trajectories on morbidity and 
disability prevalence for a given age group, which would impact the need for LTC 
services. Existing research on the net impacts of climate change on morbidity is 
inconclusive because of the counteracting effect of secular improvements in health 
policies and reach. For example, while climate change increases the risks of unsafe water 
because of flooding from increased precipitation and coastal surges, socio economic 
improvements in access to sa fe water may counter that effect. Isolating the two is difficult 
in climate attribution empirical studies, as explained in the 2021 Global Burden of Disease 
Report (GBD 2021 Risk Factors Collaborators 202 4 ). In the same vein, although 
greenhouse gas emissions continue, and with them global warming, air quality (such as 
the dangerous particulate matters PM 2.5 linked to respiratory problems and chronic 
morbidity) has improved between 1990 and 2021. If this t rend continues, health 
improvements in that dimensi on (and resulting lower care needs) might counteract , to 
some extent , worsening conditions due to other climate impacts, such as heat  waves or 
cyclones (Romanello et al. 2022). 24  Our different care and climate scenarios cater to some 

 
24  Another highly uncertain impact of current climate trajectories is on mortality. Higher mortality in the care recipient 
population will reduce care needs and thus investment requirements (all else equal). But higher mortality among care 
providers will incr ease needs. These will be counteracted by improvements in life expectancy.  
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extent for these potential impacts in the sense that higher staffing ratios can be used as 
climate adaptation policy (to cope with staff exhaustion during heat  waves), or that 
physical adaptation of building will prevent such exhaustion and/or worsening of care 
recipients’ health. The potential impacts of worse climate projections are considered as 
part of our sensitivity analysis.  
 
For a given prevalence of LTC needs by age group, the ILO Tool assumes a fixed 
proportion of care staff to reflect intensity of care needs (in terms of time required), in line 
with observed ratios in a selection of Organisation for Economic Co - operation and 
Development (OECD) countries for which data were available. This would take into 
account traveling time between houses, as well as provision for sickness, training , and 
holiday absences. Ratios are adapted for lower - middle - income countries where 
multigenerational households are more widespread , and time - saving  related to household 
tasks can be achieved. Given that the minimum care scenario already accounts for a 
lower - bound of needs, we apply the same staffing ratios used in  the central scenario , 
whereas the maximum care scenario increases staff provision slightly to improve quality 
and reach , but also to cater for the potential surge or disruption linked to the country’s 
specific climate impacts.  
 
As in the case of ECEC services, we distinguish between two groups of LTC workers, 
broadly by their level of qualif ication, reflecting different degrees of expertise with needs 
complexity, for example , to tackle more personal care tasks (activities of daily living or 
ADL) versus more instrumental, household tasks (instrumental activities of daily living or 
IADL). 25  The main LTC personal care workers are paid at the same proportion of nurses’ 
wages as that of countries with established care systems and qualified personnel , such 
as Norway, Denmark , and Sweden  (De Henau, 2022a) . Assistant LTC workers are paid 
just above the minimum wage. As discussed for teacher wages as reference wages in 
ECEC services, it is important to decide whether nurses’ wages are an adequate LTC 
wage benchmark for a specific country context. Finally, we  add an element that reflects 
preventative care assessments as is done in the Danish system, whereby district health 
workers pay regular visits to the elderly population and assess their social and hea lth 
needs and future development. The number of visiting health workers per person aged 
65+ is calculated to reflect a three - hour visit twice a year. 26  
 

 

 
25  Estimates for Europe —where good data exists on the differences between personal care needs (ADL) and household tasks 
needs (IADL) —shows that difficulties with IADL could be twice or three times as prevalent as difficulties with ADL (Eurostat 
n.d.). Data from the European Health Interview Surveys wave 2 (circa 2014) and wave 3 (circa 2019) on difficulties with 
personal care and househ old tasks among the over 65s.  
26  In Denmark, visits are undertaken by district nurses. Of course, any qualified health worker relevant to the country context 
could be mobilized. We assume they are paid at the same level as nurses. Also, although visits in Denmark are for the 75+ 
age grou p, we calculate visits for the 65+ age group, to reflect the lower life expectancy of lower - income countries.  
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Component 2: Assessing non - labor inputs and costs  
 
We assume that ECEC services are center - based while LTC services are home - based 
(see sub - section b below for the justification of the latter). For non - labor inputs (overhead 
costs), the different climate scenarios imply variation of building and input costs (primarily 
energy). The guiding principle in the methodology for estimating the costs of climate -
resili ent buildings and required energy inputs is to prioritize durable solutions at low cost, 
but without compromising effective , higher - quality solutions (e.g., to achieve given  
thermal comfort),  taking into account environmental costs and repair risks in equal 
measure to the direct financial costs of installation and operation. For example, prioritizing 
passive cooling strategies through design, building orientation, natural ventilation , and 
cooling surfaces may not provide sufficient cooling effects, especially during extreme 
heat  waves, compared to more expensive air conditioning (AC) systems. However, they 
will reduce energy needs and thus should be considered first, before adding layers of 
pow er- hungry energy provision (Otoo et al. 2024). 27  
 
Many studies have examined the physical properties of various design solutions (e.g. , 
orientation, space/volume and shapes, as well as materials); they can roughly be grouped 
as those focusing on achieving weather event/disaster resistance and those examining 
cooling techniques (including energy requirements). The costing method uses the s tudies 
discussed in Appendix 2 to derive a range of plausible optimal solutions and their 
costings.  
 
a. Non - labor input needs for ECEC services  
 
Required non - labor ECEC services inputs entail physical space for ECEC centers, as well 
as energy, food, and overhead costs (materials, delivery , and other costs). One way of 
simulating building and energy costs of a typical center is to fix the number of children 
per center (in many countries it revolves around 50 children per center) and then decide 
on the surface area for each child, often based  on local norms and standards, for both 
indoor and outdoor spaces, inc luding WASH facilities and offices (De Henau 2022b). 
However, as climate - resilient building requirements change depending on climate 
projections, the building cost per m 2 will vary across climate scenarios (discussed below). 
Building unit costs are heavily dependent on the country context, and whether in rural or 
urban areas, with technical reinforcements to cope with floods, cyclones , as well as heat  
waves (in terms of building envelope and orientation).  
 
The bulk of energy consumption will depend on the e xtent to which active cooling 

 
27  Note that technical suggestions (and their costings) for the best materials or the most efficient building techniques should 
not ignore the importance of consulting local residents and take account of their perceptions and preferences for comfort. 
Studies have shown that doing so increases the likelihood of buy - in, and thus positive response to ECEC or LTC service offer 
(Alam et al. 2024; Sohaana and Rahman 2021; Ahmad et al. 2024; Barthelt and Bleich 2023).  
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techniques are used, which are  likely to be needed to a greater extent in hot - humid 
zones. We consider a central estimate of energy consumption per m 2 that reflects the 
likely energy consumption increase of a typical well - designed building in the next 10 
years, based on RCP warming trajectories. By contrast, the minimum climate scenario 
broadly takes the consumption intensity of today’s climate for the same building (P10 of 
RCP 4.5). The maximum climate scenario reflects the potential increase in energy d em and 
required to maintain thermal comfort if the top range of the worst climate scenario (P90 of 
RCP 8.5) w ere  encountered in terms of temperature and heat index rises.  
 
In line with current trends, we assume such energy demand will be met with solar 
electricity production, which , in the case of many hot countries, is easily achieved 
through year - round intense solar radiation. Our costing exercise assume s  a constant solar 
electricity price , but this should be determined by each country’s  context. As excess 
production of electricity from solar panels can be sold back to the grid, costs might be 
reduced further, but we ignore these in our cost calculations. 28  
 
The other main item in the overhead costings of ECEC services is food provided to 
children attending daycare facilities. We include food in the costing of child  care provision 
as it is a key element of the effective nurturing apparatus of young children and 
fundamental for early child development, especially for those of more deprived families. 29  
Again, this exercise focuses on costing universal provision of services (and facilities), 
rather than on discussing the appropriate funding mechanisms, including user fees, which 
also heavily depend on the country’s tax and social security benefits system , which is 
beyond the scope of the current study.  
 
If we assume half of the daily food intake of children will be consumed in the premises 
(the other half is the evening meal at home), we can calculate the fraction of the typical 
cost per recommended daily food intake for children of that age, which can be  derived 
from household expenditure surveys or specific country studies. 30  The remainder of the 
ECEC non - labor costs are a mix of maintenance, delivery , and materials costs , assumed 
to be a fixed proportion of total non - labor (overhead) costs calibrated to match the 
proportions in De Henau (2022a).  
 
 

 
28  One can assume that such excess energy sale constitutes a benefit, in the same way that avoiding having to repair a 
building after a cyclone constitutes a benefit rather than making construction costs fall to zero because of the avoided 
damage. However, w hen considering financing options for building costs, profits from selling excess energy should definitely 
be accounted for.  
29  As LTC services are mostly provided at home, in households composed of people not needing care as well, our method 
does not attempt to overhaul normal food provision (but we note that meals - on - wheel types of delivery could be factored in at 
additional cost  for those living alone). Where LTC recipients receiving home - based care require support for food purchases, 
such costs would be more appropriately be addressed through means - tested social assistance programs and are therefore 
treated as outside the scope of care investment calculations.  
30  Children under 6 need about half the adult intake (Faizan & Rouster 2023).  
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b. Non - labor input needs for LTC services  
 
The determination of non - labor input requirements in the case of LTC services depends 
on whether service provisioning is home - based or center - based , as in ECEC. As noted 
above, we opted for LTC provision at home . Because most elder care is delivered in 
homes, climate resilience of domestic spaces is not a peripheral issue; it is central to 
maintaining care provision.  If LTC in homes is not addressed, it can lead  to overloaded 
health systems; preven ting breakdown at the household level is also che aper than 
emergency response.  Below we explain the difference of adaptation costings for 
residential care homes, daycare centers , and private homes.  
 
If LTC services are provided in residential settings, akin to ECEC centers (but with 
overnight accommodation), the assessment of required inputs and buildings’ operational 
and construction costs would follow the same method as for ECEC centers (including 
food, electricity , and climate - resilient construction price per m 2). The question would then 
be about how many m 2 per person and how much of the accommodation or hotel costs 
(as it is termed in the LTC literature) should be financed by the state versus the recipients 
(as non - care recipients still need to eat and sleep somewhere).  
 
LTC services can also be provisioned at adult daycare facilities using a similar approach 
to ECEC centers, in which care recipients could spend the best of their daytime activities 
and socialize, with the support of dedicated care workers. In th e context of tackling global 
warming effects, some consideration is needed for optimal LTC options between cooled 
daycare centers where LTC clients can spend the hottest hours away from their private 
homes or  cooling every private home of LTC clients.  
 
Costing comparisons should consider the trade - off between building a limited number of 
AC - powered daycare LTC centers and retrofitting every private home of LTC recipients. 
The same trade - off could be considered, for example, for cyclone resistance, making  
da ycare centers the new climate - resistant shelters. However, if private homes are 
destroyed by cyclones and need rebuilding, little gain is made from focusing on climate -
resistant daycare centers for people in need, since this would entail greater costs overall. 
And this is even without considering that people with LTC needs may also require care 
workers to accompany them to those daycare centers , or could simply not be moved. 
Hence, we follow the home - based LTC services delivery model in the ILO Tool and foc us 
on adapting private homes instead. 31  

 

 
31 Residential settings for those with 24 - hour care needs are also increasingly blended as private homes with nursing care, 
especially in more densely populated areas, so the difference of ‘systems’ is not that relevant anymore. The main criteria ar e 
the prox imity of care workers to the living space of care recipients and the extent to which some economies of scale can be 
produced (including for eating), which is already happening in village communities or apartment blocks.  
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Even in the case of LTC services provisioning at home (domiciliary care), questions 
remain about what share of the physical adaptation of private homes for climate  resilience 
should be publicly funded as part of the public investment in LTC versus privately funded 
by families . Since the premise of this study is to expand and upgrade formal care services 
provision to alleviate excessive informal care burdens on families, which climate change 
exacerbates, we assume that the entire cost of making LTC recipient s’ houses climate 
resistant will be covered under public care investments, including multi - person 
households.  
 
The average size of the LTC recipient house depends on the country context and is 
assumed to be constant across all scenarios. However, our exercise assume s  the same 
energy per m 2 as for ECEC centers, which varies between the minimum and maximum 
climate scenarios. 32  
 
The costs of building climate - resilient homes for LTC recipients are not easily 
distinguishable from the costs of retrofitting existing homes, in part because many houses 
in low and lower - middle - income countries need rebuilding entirely, as their basic 
structure is not adequate. The costing calculations for the public investment requirements 
thus consider the whole cost of building from scratch, albeit only those homes in which 
someone with LTC ne eds lives.  
 
The last element of LTC overhead costs is  the administrative costs, which are based on 
the ILO Tool, estimating them as a share of wage costs. This accounts for the local 
management of the service (administration, information technology, insurance, personal 
protective equipment), bearing in mind that part of the administrative costs will be 
covered by the ministry in charge or the local municipality with large economies of scale. 
The administrative overhead costs are assumed to be a fixed proportion of staff costs 
across all scenarios, following estimates based on U .K . data on home care services (see 
Appendix to Bedford and Button 2022). 33  
 
c. Costing calculation overall  
 
The last costing element of climate - resilient care services provision is the support 
structure of the system as a whole to plan and prepare for climate - related adverse events 
and conditions (oversight of training, awareness - raising, alert systems , including 

 
32  It is likely that active cooling solutions will be running at night (at least in the room of the care recipient) but not in E CEC 
centers. By contrast, comparatively more daytime energy might be expended in ECEC centers owing to a higher density of 
occupat ion (which influences the effectiveness of cooling devices). Because these two aspects may compensate one 
another, we assume similar energy per m 2 for both types of services, with plausible variations being captured in the sensitivity 
analysis.  
33  Unlike for ECEC where some admin or management or support staff costing is calculated as additional staff per facility, 
separately from the remaining overhead costs, the LTC overhead costs do include both staff support and non - labor inputs. 
Therefor it see ms appropriate to make them vary with staff costs to reflect how support and management staff wages are 
likely to be linked to LTC workers’ wages as well as the number of care recipients.  
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coordination across care workers in ECEC , LTC , and family caregivers). It is possible to 
estimate this using data on administrative/governance costs as a proportion of total 
health spending in the country. 34  With all these components calculated, the derivation of 
total annual investment at the level of the country is simply an arithmetic exercise of 
adding all elements together for each scenario. Appendix 1 contains th e exact equations 
and steps . 
 
Stage 3 : Sensitivity analysis  
 
The process of determining the inputs  and parameters for the various scenarios 
discussed in Stage 1 rests on a series of assumptions, which induces variability in 
estimates. One source of variability is the use of proxy data. For example, if data on the 
local policy context is unavailable, co mparable data from neighboring/similar countries or 
international standards can serve as proxies. Another source of variability for our 
estimates is the uncertainty surrounding input data, such as disability prevalence,  
reference wages, or energy costs. A third issue is the uncertainty of both climate 
trajectories and the impact of those projections on care needs and health risks.  
 
We run a series of sensitivity analyses to tackle both policy and data uncertainty.  The four 
scenarios already give a sense of the range of costings that are influenced by some of 
the main parameters. The sensitivity analysis, however, provides a more systematic 
analysis, by varying one variable at a time, enabling broader discussions about the main 
contributors to overall costs. Most factors have linear contributions to the overall costs, 
given the arithmetic, additive nature of the costing calculations. 35  It is therefore 
straightforward to extrapolate costings from any combination of changes in these 
parameters.  
 
5. The costs of implementing a climate - resilient comprehensive care 
services infrastructure in Bangladesh  
 
This section discuss es  the results of applying the methodology explained in Section 4 to 
data from Bangladesh. The country is one of the most vulnerable countries to climate 
change, affected by floods, cyclones, and higher - than - average global warming, with high 
levels of year - round humidity (Bangladesh NAP 2022; World Bank 2024). Strikingly, 80% 
of the land is flood plain , and 60% of the population lives in flood - prone areas (Letsch et 
al. 2023). Bangladesh has both a substantial share of young people and an aging 
population who  require care (DHS 2022). As noted earlier, i ts NAP already considers 

 
34  For example, European countries —with well - developed health systems —spend about 1.5% (U .K ., Sweden) and 5% (France, 
Germany, Denmark) of total public health  care on governance of health systems (Eurostat n.d.): Code HC7 (governance 
spending) divided by total current spending (within public and compulsory social security financing scheme), averaged over 
years 2014 -2023.  
35  The only multiplicative effect is when changing both wage rates and staffing ratios (quadratic).  
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adaptation planning and preparedness measures for many sectors (including health and 
education) , but LTC and ECEC services are almost nonexistent .36  Current public spending 
on formal ECEC services stands at only 0.02% of GDP (World Bank 2020). Formal LTC 
services are virtually absent, despite growing care needs as the population is aging (Akter 
et al. 2025).  
 
Appendix 2 provides further details on the main climatic aspects of the country and near -
term warming projections relevant to the climate scenarios of the investment simulation. 
Appendix Table 2A.1 summarizes relevant socioeconomic information, while Appen dix 
Tables 2A.2 and 2A.3 give the overall data for the parameters of ECEC and LTC services 
calculations, respectively, along with a brief justification for various choices. Appendix 3 
provides more extensive results of the various calculation stages , while  Appendix 4 
provides additional results for the sensitivity analysis.  
 
Results for ECEC investment costings  
 
As explained in Section 4, the main cost elements can be grouped by labor inputs and 
non - labor inputs, with some kept constant and some varying across scenarios.  
 
Table 2 shows the main labor input parameters and resulting staffing requirements that  
contribute to overall staff costs. The three elements that vary are enrol lment rates of 
children in each age group, the staffing ratios, and the qualification mix of ECEC 
educators (main and assistant educators). The parameters of the central scenario are 
based on the ILO Tool . 
 
Under the central scenario, total labor costs are estimated at 1.06% of GDP. The 
combination of a higher qualification mix, lower child/staff ratios , and higher enro llment 
contributes to doubling total staffing costs from 0.9% to 1.87% of GDP, between the 
minimum care and maximum care scenarios (see discussion below).  
 

 
36  While there are some private ECEC initiatives mostly funded by NGOs, the government aims to develop a program of free 
pre - primary school enrol lment for children a year away from entering primary school, with high attendance but under low -
quality staffing (World Bank 2020).  
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Table 2. ECEC labor input costing results for Bangladesh 

 
*Weighted average of ECEC worker wages for main educators and assistant educators. 
Note: Other labor input parameters that are kept constant across scenarios include the number of children per facility (ECEC center), opening 
hours and weeks, working hours of each staff category, number of support (non-educator) staff per facility, training cost per staff (see appendix 
Table A2.3 for details on the actual figures). Staffing figures are rounded to the nearest thousand people. 

  Central Min care Max 
care 

Min 
climate 

Max 
climate Max both 

Labor input 
parameters       

Share of children 0-
2 in ECED 50% 50% 60% 50% 50% 60% 

Share of children 3-
5 in pre-primary 90% 90% 100% 90% 90% 100% 

Child/staff ratio 
(ECED) 5.0 5.0 4.2 5.0 5.0 4.2 

Child/staff ratio 
(pre-primary) 15.0 20.0 12.5 15.0 15.0 12.5 

Share of main 
educators in ECED 50% 40% 67% 50% 50% 67% 

Share of main 
educators in pre-
primary 

67% 50% 92% 67% 67% 92% 

Weighted wage 
ECEC educators (% 
GDP per capita) * 

84% 77% 111% 84% 84% 111% 

       
Labor input 
results       

No ECEC educators 
per facility 7.1 6.4 8.7 7.1 7.1 8.7 

No total ECEC staff 
per facility 9.1 8.4 10.7 9.1 9.1 10.7 
       
No of facilities in 
country (new or 
retrofitted) 

262,000 262,000 300,000 262,000 262,000 300,000 

Total ECEC 
educators in 
country 

1,856,000 1,681,000 2,598,000 1,856,000 1,856,000 2,598,000 

Total other staff 536,000 535,000 615,000 536,000 536,000 615,000 
Total all ECEC 
staff 2,392,000 2,216,000 3,213,000 2,392,000 2,392,000 3,213,000 

Total staff cost (% 
of GDP in 2035) 1.06% 0.90% 1.87% 1.06% 1.06% 1.87% 
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Table 3 focuses on the non - labor costs of ECEC service provision, adapted to climate 
change. The main elements of variation between the scenarios are the building unit costs 
and energy unit consumption. Energy unit prices, food costs per child, ECEC facili ty area 
per child , and proportion of other overhead costs in total non - labor input costs are kept 
constant.  
 
Table 3. ECEC non-labor input costing results for Bangladesh 

 
Note: Other non-labor input parameters that are kept constant across scenarios include the unit price of energy, food cost per child, and ECEC 
facility area per child, as well as the proportion of other non-labor costs in total non-labor costs. Building costs are annualized. See Appendix 2 
and Table A2.3 for details on the actual numbers. 

 
Non - labor costs are considerably lower than labor costs at 0.42% of GDP under the 
central scenario. Under the maximum care scenario, the costs increase to 0.48% of GDP, 
driven by the higher number of facilities (see Table 2). The higher unit building costs  and 
energy demand for the maximum climate projection increase the costs by 0.05 
percentage points over the minimum climate projection (from 0.41% to 0.46% of GDP) 
which is a small difference, despite energy costs being doubled between the minimum 
and the maximum climate scenarios, and building costs slightly increased in the maximum 
climate scenario. We discuss this further in the sensitivity analysis.  
 
Table 4 presents the overall ECEC annual investment required under each scenario. The 
central scenario in Column 1 would require an annual investment of 1.48% of GDP in 2035 
(that is 1.46% above the baseline current ECEC spending in Bangladesh of 0.02% of 
GDP). The minimum and maximum care scenarios in Columns 2 and 3 would cost 1.32% 
and 2.35% of GDP, respectively, as lower and upper  bounds of the ECEC investment 
ambition of the country, with scenario parameters based on existing benchmarks and 

 Central Min 
care 

Max 
care 

Min 
climate 

Max 
climate 

Max 
both 

Non-labor input parameters       

Building costs per m2 (average 
rural/urban, USD per year) 9.2 9.2 9.2 9.2 9.8 9.8 

Energy demand (kWh/m2 per 
year) 40 40 40 30 60 60 
       

Total non-labor input costs (% 
GDP 2035) per year 0.42% 0.42% 0.48% 0.41% 0.46% 0.52% 

of which (in % of total non-
labor costs) 

      

Construction 34% 34% 34% 35% 34% 34% 
Energy 8% 8% 8% 6% 10% 10% 
Food 25% 25% 25% 25% 23% 23% 
Other non-labor 33% 33% 33% 33% 33% 33% 
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standards, as discussed in Section 4 , but reflecting two extremes of decent - though -
minimum quality and high - quality, state - of - the - art provision. In all scenarios the 
proportion of staff costs remains high, between two - thirds and 80% of the total costs, 
which is expected from services that are  known to be labor intensive.  
 
Table 4 . Overall ECEC annual investment requirement in Bangladesh  

 
* Additional investment is total investment from which projected current spending (0.02% of GDP) was subtracted. For the interested reader, 
Appendices 2 and 3 provide all steps and calculations in the costings  

 
The total number of staff required in ECEC facilities would amount to between 2.2 million 
and 3.2 million between the lower and the higher care scenarios. This includes the 
existing staff looking after children aged 5 enrolled in pre - primary classes, which  would 
see their working conditions (lower staff ratio) and pay improved. Clearly, hiring, training , 
and paying so many people is a huge investment that shows the ambitious scale of the 
program, even under less comprehensive care parameters of the minimum care scenario. 
By comparison, just under 360,000 primary teachers and head  teachers worked in 
government schools in Bangladesh in 2024 (Shuvo 2024). The systems are barely 
comparable given the huge difference in staffing ratios, with around  40 children per 
teacher in primary schools (UNESCO UIS n.d.).  
 
This ambitious investment would also improve the employment and earnings prospects of 
many of the 13 million mothers of those young children, who are currently combining child 
care with unpaid domestic work or low - paid employment (estimated from BBS 2022 a nd 
UNDESA 2024) . 
 
Results for LTC investment costings  
 
Table 5 shows the main labor input parameters that contribute to the scenario variation in 
total staff costs for LTC investment and estimated costs. The parameters driving the 
variation in costs are similar to those for ECEC: LTC needs per aggregate age gr oup, 
staffing ratios , and the  qualification mix of LTC workers ( see appendix Table A2.3 for 
details on the actual figures).  

  Central Min 
care 

Max 
care 

Min 
climate 

Max 
climate 

Max 
both 

Total ECEC investment (% 
GDP in 2035) 1.48% 1.32% 2.35% 1.47% 1.52% 2.40% 

Total additional investment (% 
GDP 2035)* 1.46% 1.30% 2.33% 1.45% 1.50% 2.38% 

% of total that is labor input 
costs 72% 68% 80% 72% 70% 78% 

% of total that is non-labor 
input costs) 28% 32% 20% 28% 30% 22% 
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The labor costs for LTC services range from 0.6% of GDP to 1.8% of GDP, a threefold 
increase between the minimum and the maximum care provision scenarios (and a similar 
increase in terms of the number of LTC staff required). The difference between these two 
scenarios is driven by a combination of a threefold difference in LTC needs for working -
age adults and children; a 50% difference in needs for the older age group; a 20% 
increase in staffing r atio ; and a doubling of the proportion of main LTC workers.  
 
S taffing requirements for the whole country are substantial, ranging from 1.4 million and 
3.8 million LTC workers in the minimum and maximum care scenarios — far exceeding the 
entire public - s ector  health  workforce of under 250,000 ( including nurses, doctors, and 
community health workers). That said, health coverage in Bangladesh is far from 
universal as the system is mostly private and unregulated. Only 2.5% of the population 
has health insurance (O ’Leary et al. 2023). Twice as  many doctors and  nurses work in the 
private sector compared to the public sector, along with a flurry of other unregulated or 
untrained healers that are difficult to account for (MHFW 2024).  
 
One could argue that the maximum LTC scenario overestimates the staffing requirements 
to address care needs by increasing both the reach to cover more people and the staffing 
proportions to improve the quality of support. Increasing both may not be necessary , 
given that a wider reach likely includes people with more moderate care needs and thus 
less intense staffing requirements on average. However, given the uncertainty 
surrounding how provision may be affected by climate change, as well as uncertainty 
aro und the correct assumption of care needs estimates in the population in the central 
scenario, the maximum care scenario may be sufficient to address all care needs on 
average. Note that this more generous staffing provision is still below that of a country 
with well - established universal care provision , such as Norway, which has similar 
proportions of elderly and working - age adults with care needs as Bangladesh (and 
estimated in the ILO Tool with better national data than Bangladesh). 37  

  

 
37  Norway is a good benchmark to use for LTC spending in the ILO Tool because its simulated total spending based on 
parameters calibrated to national data (which already reflects a well - staffed, high - quality, universal and free provision) 
corresponds well to its actual total annual spending.  
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Table 5 . LTC labor input costing results for Bangladesh  

 
* Weighted average of main and assistant LTC workers’ wage rates. 
Note: Other labor input parameters that are kept constant across scenarios include working hours and pay level of each staff category, training 
cost per staff, and cost of health workers’ visits (see appendix for details on the actual figures). Staffing figures are rounded to the nearest 
thousand people. 

 
These less generous staffing ratios more than compensate for the slightly higher wage 
rates as a proportion of GDP per capita than Norway, 38  which results in overall staff 
spending of 1.8% of GDP , remaining well below Norway’s spending levels at about 2.4% 
of its GDP. 39  
 
Table 6 shows the costings for retrofitting and building climate - resilient homes (including 
energy provision) of those with LTC needs. The variation in costs is driven entirely by the 
two parameters allowed to vary between scenarios: building unit costs an d the intensity 
of energy demand. A third element —overhead/administrative costs —also varies between 
scenarios as a fixed proportion of staff costs, which themselves vary.  
  

 
38  Inclusive of employers’ social security contributions, Bangladesh’s average wage cost rate in proportion of its GDP per 
capita is 91% and Norway’s is 74%.  
39  In other words, this means that calibrating Norway’s staffing provision and wage costs to the parameters used for 
Bangladesh results in both countries spending similar proportions of their GDP on staff costs (indeed, 1.8% of their respecti ve 
GDP).  

  Central Min care Max care 
Min 

climate 
Max 

climate Max both 

Labor input parameters 
      

Share of pop. 65y+ needing care 16.0% 12.8% 19.2% 16.0% 16.0% 19.2% 
Share of pop. 15-64y needing 
care 3.8% 1.8% 5.8% 3.8% 3.8% 5.8% 

Share of pop. 0-14y needing care 1.0% 0.5% 1.4% 1.0% 1.0% 1.4% 

Recipient-to-carer ratio (0-64y) 4.0 4.0 3.3 4.0 4.0 3.3 

Recipient-to-carer ratio (65y+) 3.0 3.0 2.5 3.0 3.0 2.5 
Share of main LTC workers (% 
of LTC workers) 50% 33% 67% 50% 50% 67% 

Weighted wage LTC worker (% 
GDP per capita) * 74% 67% 82% 74% 74% 82% 

       
Labor input results 

      
Total staff in LTC 2,301,000 1,423,000 3,805,000 2,301,000 2,301,000 3,805,000 
Total all staff costs in country (% 
GDP) 0.99% 0.56% 1.79% 0.99% 0.99% 1.79% 
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Table 6 . LTC non - labor input costing results for Bangladesh  

 
Note: Other non-labor input parameters that are kept constant across scenarios include unit price of energy, average area of the dwelling, as well 
as the proportion of admin overhead cost to staff costs (see Appendix Table A2.3 for details on the actual figures). 
 
Finally, Table 7 summarizes the total investment requirements for LTC and its main 
components.  The central scenario in Column 1 entails an annual investment of 1.52% of 
GDP by 2035, of a similar magnitude to the ECEC investment. 40  The ILO (2022) estimates 
that investing in universal child  care and long - term care services could generate 299 
million jobs in care and non - care sectors by 2035. This would require annual investments 
of $5.4 trillion, or 4.2% of GDP, by 2035 , b ut since tax revenue is expected to increase 
due to higher employment rates and incomes, the net investment required is lower at $4.2 
trillion, or 3.2% of GDP (ILO 2022). Similarly, De Henau et al. (2019) find that investing in 
free universal child  care for pre - primary children in Türkiye , Uruguay, and South Africa 
would gen erate substantial direct, indirect, and induced employment effects. This would 
require annual investments equivalent to 3 % - 4 %  of GDP, although the net fiscal cost 
could be reduced by up to half through higher tax revenues generated by increased 
employment and earnings.  
 
The minimum and maximum care scenarios entail a much wider range of investment as a 
percentage of GDP than for ECEC, between 0.86% and 2.62% of GDP (nearly 2 
percentage points difference compared to 1 percentage point in the ECEC investment). It 

 
40  However, the basis for estimating needs is different between ECEC and LTC: high enro llment rates of all children under 6 in 
ECEC versus low proportion of people with LTC needs of a much higher population across all age groups. The costs of 
physical adaptation of LTC recipients’ homes (construction and energy) are almost double that of ECEC  facilities as total ECEC 
facilities are far fewer (even if of greater area per occupant) than LTC recipients’ homes, which by far compensates for the 
slightly lower unit cost of the latter. As for other overhead costs (admin, maintenance, etc.), the diffe rence between the 
spending of 0.2% of GDP for LTC and 0.14% for ECEC, could be reconciled by the portion of ECEC staff costs that are for 
admin purposes (rather than cooking or maintaining buildings), which could be seen as spending on one of the two addit ional 
staff per ECEC facility, or 0.08% of GDP. See Appendix 3 for details.  

 Central Min 
care 

Max 
care 

Min 
climate 

Max 
climate 

Max 
both 

Non-labor input parameters       
Building cost per m2 of home 
(average rural/urban, USD per 
year) 

4.8 4.8 4.8 4.8 5.1 5.1 

Energy needed (kWh/m2 per 
year) 40 40 40 30 60 60 
       

Non-labor costing results       

Total cost per house per year 
(% GDP per capita) 8% 8% 8% 7% 10% 10% 

Total cost per year of retrofit 
(% GDP) 0.33% 0.19% 0.47% 0.31% 0.40% 0.56% 

Total cost per year of overhead 
admin (% GDP) 0.20% 0.11% 0.36% 0.20% 0.20% 0.36% 

 



   
 

31 
 

is worth noting that the care scenarios also implicitly entail variation in retrofitting costs as 
these are proportional to care needs by design and vary between the three care 
scenarios (following the number of homes with LTC recipients, with constant uni t costs of 
energy and construction). By contrast, varying the unit costs of physical infrastructure 
elements between the climate scenarios while maintaining constant care needs and labor 
inputs results in little difference, as was the case for ECEC, reflec ting the lower proportion 
of overhead costs in total costs.  
 
Table 7 . Overall LTC annual investment requirement in Bangladesh  

 
Note: In the case of LTC investment no current spending is assumed therefore the additional investment equals total investment. 

 
A final note about LTC investment is whether to account for retrofitting (or new building) 
of houses where LTC recipients live . Given the difficulty to adjudicate, Table 7 also 
presents the total investment without any physical infrastructure costings, with overheads 
only reflecting admin costs. This would reduce the central estimate from 1.52% of GDP to 
1.19% of GDP and from 2.62%  to 2.15% of GDP in the maximum care scenario.  
 
Sensitivity analysis of results  
 
As discussed in Section 4, the three main sources of variation of total costs pertain to 
po licy ambition (targets), climate impacts on the main variables (and uncertainty of 
climate scenarios and probability of occurrence), and data uncertainty (e.g., average size 
of houses, average energy consumption today, average wages of teachers, average co st 
of a cyclone - resistant building). While further studies can make these sources of variation  
more precise , we provide a summary overview of potential ranges of cos tings by varying 
the main factors that enter the costing calculations, respecting plausible ranges 
encountered in the literature.  
 

  Central Min 
care 

Max 
care 

Min 
climate 

Max 
climate 

Max 
both 

Total investment per year (% 
GDP) 1.52% 0.86% 2.62% 1.49% 1.58% 2.71% 

Total investment per year w/o 
retrofit (% GDP) 1.19% 0.67% 2.15% 1.19% 1.19% 2.15% 
       
% staff costs in total 
investment 65% 65% 68% 66% 63% 66% 

% of home retrofit in total 
investment 22% 23% 18% 21% 25% 21% 

% of admin overhead in total 
investment 13% 13% 14% 13% 13% 13% 

% non-staff costs in total 
investment 35% 35% 32% 34% 37% 34% 
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Figure 1 shows the percentage point impact on spending of varying the most relevant cost 
components by 10% (as a percent of GDP). These effects are linear in each component 
and thus symmetrical (a 10% increase has the opposite effect in percentage point s  of 
spending than a 10% decrease).  
 
Figure 1 . Percentage point change in total spending ( as a % of GDP) per 10% change in 
each variable  

 
 
As already noted, the staffing parameters (ratios and wage rates) are the mo st  important 
elements of the costing  variability. For every 10% increase in the reference wages of each 
system (teachers for ECEC and nurses for LTC), the increase in total annual spending is 
around 0.08 percentage points of GDP. It is straightforward to extrapolate any increase or 
decrease in each of the parameters. For example, if teacher wages were increased by 
50%, total spending in ECEC would rise by 0.42 percentage points (= 50%/10%*0.083), 
from 1.48% to 1.90%. By contrast, if  energy unit prices or demand per m 2 were  increased 
by 100%, total spending would increase by only 0.05 percentage points in ECEC, from 
1.48% to 1.53% , and by about 0.1 percentage points for LTC, from 1.52% to 1.61%. This 
shows that adapting care services to climate change by improving the physical properties 
of building s  and energy consumption, even when faced with harsher conditions, will not 
jeopardize the investment , as it represents a small fraction of total costs. Appendix 4 
provides additional figures to illustrate the linearity of the costings as a function o f the 
main relevant parameters. 41 

 
41 These linearities are also useful in case the central scenario did not estimate the right starting point. For example, if the  
basic energy requirement of the modelled building is not 40kWh/m 2 but is double that, spending can be derived directly from 
that figure. Even in terms of plausible range, it is worth noting that the more extreme climate scenario for which we have 
estimated a doubling of energy consumption, as a result of a doubling of t he number of days with the heat index above 35˚C 
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Finally, another source of uncertainty that sensitivity analysis could tackle is the variation 
in population projections, which further research could examine using U .N. population 
prospects variants (including migration patterns linked to climate change). While internal 
migration may affect local risks and local resource requirements, our results are 
aggregated to national levels. More granular analysis of care needs could be made in any 
country with adequate data available. Further research could examin e the interaction 
between infrastructure adaptation broadly and specific local building and energy needs of 
care centers and homes of care recipients , as well as the  climate impacts of urbanization 
and deforestation on staffing and building requirement s . 
 
6. Conclusion  
 
This paper has made the case that investing in a comprehensive care services 
infrastructure is central to climate resilience, requiring systematic integration of care 
services sectors into adaptation planning and finance. Climate - resilient care services 
sy stems ensure continuity of essential services during extreme weather events, 
supporting the adaptive capacity of households, care recipients , and care workers.  
 
Our core contribution is a methodology for costing the elements of a climate - adapted 
comprehensive care services infrastructure. Key elements include the integration of 
workforce requirements to respond to rising care needs during extreme weather events 
and to support adaptation planning, training, and administration, as well as ph ysical 
infrastructure requirements of climate - resilient buildings such as ECEC centers and the 
homes of LTC recipients. Existing care costing tools and associated studies typicall y 
enable identification of different scenarios based on coverage and quality of care 
services. Climate finance estimations, on the other hand, differentiate financing scenarios 
based on climate projections as well as services quality and coverage. This pap er bridges 
the care and adaptation costing literatures and proposes an integrated approach.  
 
Our methodology necessarily involves several assumptions which reflect normative and 
context - specific decisions regarding the scope of public responsibility for care provision 
rather than purely technical costing assumptions. The methodology is designed to  make 
such decisions transparent by identifying and reporting cost elements separately, 
allowing alternative configurations of public support. By enabling country - specific 
inclusion or exclusion of cost components, the methodology supports adaptation finan ce 
assessments that are sensitive to the national context.  
 

 
(and number of nights above 26˚C) is an upper  bound of energy demand indicators. Applying Wang et al.’s (2010) method 
calculating by how much energy demand would increase with mean air temperature rises (described in Appendix 2), the max 
scenario increase in energy demand compared to the minimum clima te scenario (equivalent to today’s climate more or less) 
would only be 50%, not 100%.  
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Although our focus is on ECEC and LTC services, other care sectors, such as health  care, 
education, care and support services for school - age children, and social services, are 
also important for resilience to climate change. Further research could apply and adapt 
the methodology of this paper across these other sectors, drawing on existing ILO and 
UN Women tools, which incorporate health  care and education.  
 
Application of our methodology to Bangladesh data shows that the scale of investment 
required to build climate - resilient care services infrastructure is substantial. Estimated 
costs for ECEC amount to 1.48% of GDP in the central scenario, rising to 2.40% u nder the 
maximum care and climate change scenario, while LTC services require 1.52% and 2.71% 
respectively. Even under the minimum care scenario (which assumes mid - range climate 
change projections as in the central scenario, but lower care services coverag e and 
qualification parameters), the required investment is 1.32% of GDP for ECEC and 0.86% 
of GDP for LTC. The combined annual investment in both care sectors would amount to 
between 3% and 5% of GDP, which is about a tenth to a fifth of the value of unpaid caring 
activities, when priced at minimum wages, using time - use data from the 2021 Bangladesh 
time - use su rvey (BBS and UN Women Bangladesh 2023). 42  
 
Th ese findings impl y  a major change in public spending in the case of Bangladesh, where 
current expenditure on ECEC is only 0.02% of GDP, and LTC receives no public funding. 
Consequently, identification of financing sources remains an important area for further 
research, buil ding on the growing body of literature at the intersection of financing for 
climate change, development, and gender equality.  
 
While the estimated investment requirements may appear large, evaluations of fiscal 
space for financing climate - resilient care services infrastructure should incorporate 
consideration of multiple economic returns to investing in care sectors in the short a nd 
medium term (beyond their social returns and contributions to climate adaptation), rather 
than focusing solely on upfront expenditure requirements. As noted  earlier  in the paper,  
the economic returns to public investments in care sectors  are substantial , generating 
employment  and expand ing  fiscal space.  The application of our methodology to 
Bangladesh shows that direct employment in care service provision in ECEC is estimated 
to range between 2.2 to 3.2 million workers, while for LTC the range is between 1.4 and 
3.8 million workers. Beyond employment in the care sectors, additional employment 
would be generated indirectly through overhead expenditure (for example, food provision 
and man ufacturing), as well as direct employment in the construction or retrofitting of 
child  care  facilities and homes of LTC recipients. A ballpark estimate using the ILO Tool 
for Bangladesh shows that about 1.4 to 2.2  million  additional jobs could be generated 
indirectly from the increase in demand for the inputs of both ECEC and LTC services.  

 
42  Both men and women aged 15+ spent on average 0.8 hours per day on direct caregiving activities (excluding domestic 
chores), which projected to the 2035 adult population would add up to 117 million hours per annum. Priced at minimum wage 
(43% of GDP per cap ita), this would amount to $ 213 billion , or 26% of GDP in 2035.  
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Higher employment and earnings not only boost economic activity but also generate 
fiscal revenue through increased consumption and income taxes, contributing to the 
partial self - financing potential of care investments (Ilkkaracan and Kim 2019; De Henau 
202 2b ; Onaran and  Oyvat  2023). Moreover, expanded access to employment and 
earnings can enhance households’ adaptive capacity to climate change, particularly by 
improving their ability to undertake adaptation - related expenditure. This dynamic 
reinforces a virtuous cycle linking care investments to climate resilience.  
 
Overall, this paper demonstrates that treating care services infrastructure as integral to 
climate adaptation takes earlier arguments on care investments one step further: C are 
investments are also strategic investments in climate resilience. Recognizing and 
financing care systems as climate - resilient physical and social infrastructure is therefore 
a critical step toward more effective, sustainable , and inclusive adaptation strategies.  
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Appendix  1. Formulae  

Here are the equations of the costing steps for each type of service: 
 
ECEC services 
 
The child population to be enrolled in ECEC services N is given by: 
 

𝑁 = ∑ (𝑝𝑖𝑒𝑟𝑗)
𝑛

𝐽

 

 
where 
Pj = Population in age group j in the projected year 
erj = target enrollment rate for age group j 
n = Number of age groups (in this case 2 groups for age 0-2 and 3-5) 
 
Staffing requirement per facility is derived as follows: 
 
Weekly hours of contact time 𝐻𝑗 for each age group j: 
 
𝐻𝑗 = 𝑁𝑗

𝑁
∗ 𝐶𝑓 ∗ 𝑂𝑗  (1) 

 
With 
𝑁𝑗

𝑁
 representing the share of children in age group j enrolled in total ECEC population N enrolled 

𝐶𝑓 is the number of children per facility (total of both age groups) and 
𝑂𝑗 is the number of weekly opening hours (hours of children of each age group present) in ECEC 
facilities. 
 
Number of full-time-equivalent (FTE) educator staff 𝐸𝑗 looking after each age group j in the 
facility: 
 
𝐸𝑗 = 𝐻𝑗

𝐶𝑆𝑗
∗ (1+𝑥ℎ)

ℎ𝑓𝑡
 (2) 

 
With 
𝐶𝑆𝑗 representing the child/staff ratio of age group j 
𝑥ℎ represents the extra hours for non-contact time (including holiday, sickness and admin), 
measured as a percentage of contact time. 
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ℎ𝑓𝑡 is the number of full-time working hours in a typical week, fixed at 40 in the current exercise 
for all workers. 
 
The number of training staff TS is a fixed proportion of the number of educators in the facility E. 
 
The number of management and support staff MS per facility is a fixed proportion of the number 
of children per facility. 
 
The wage cost of each staff type (including training staff and support/management staff) is the 
annual wage plus employer pension and social security contributions.  
 
The average annual wage cost Wj

ave of educators employed for each age group j is based on the 
target annual wage cost of each educator staff category, namely target wage cost for main 
educators (Wme) and assistant educators (Wae), and weighted according to their respective shares 
in each age group j: 
 
𝑊𝑗

𝑎𝑣𝑒 = 𝑊𝑚𝑒(𝐸𝑗
𝑚𝑒 ∕ 𝐸𝑗) + 𝑊𝑎𝑒(𝐸𝑗

𝑎𝑒 ∕ 𝐸𝑗)  (3) 
 
The average wage cost per FTE educator of each age group is then multiplied by the total 
number of (main and assistant) educators of each age group Ej in the facility to find wage costs 
for educators. Wage costs of training staff, and of management and support staff are also added 
to find the total wage costs (TWC): 
 

𝑇𝑊𝐶 = (∑ (𝑊𝑗
𝑎𝑣𝑒𝐸𝑗)

𝑛

𝑗=1
) + 𝑊𝑇𝑆𝑇𝑆 + 𝑊𝑀𝑆𝑀𝑆   (4) 

 
The number of facilities in the country (F) is the total number of children to be enrolled 
according to the policy target enrollment rates for each age group (ej) and the child population 
for each age group (Pj), divided by the number of children per facility (Cf). 
 

𝐹 =
∑ (𝑝𝑗𝑒𝑗)

𝑛

𝑗

𝐶𝑓
             (5) 

 
Overhead costs per facility OHCf are multiplied by the number of facilities (F) and added to the 
total wage bill per facility to find total ECEC costs: 
 
𝑇𝑜𝑡𝑎𝑙 𝐸𝐶𝐸𝐶 𝐶𝑜𝑠𝑡𝑠 = (𝑂𝐻𝐶𝑓  × 𝐹) + 𝑇𝑊𝐶           (6) 
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LTC services  
 
LTC service costs entail only staff costs and management overheads as services are assumed to be 
provided in the LTC recipients’ homes. However, we add building and energy costs per home of 
care recipient as part of the climate adaptation scenarios. 
 
Total staff for LTC services consists of four categories: main LTC workers (MLTC), assistant LTC 
workers (ALTC), training staff (TS) and nurses (N). Required LTC workers (the sum of the first 
two categories) per 100 population of age group j (measured in full-time equivalent) 𝑅𝐿𝑇𝐶𝑗: 

𝑅𝐿𝑇𝐶𝑗 = 𝐷𝑗

𝑅𝑆𝑗
                     (7) 

where 
𝐷𝑗  = Prevalence of needs for each age group j (No. of people with LTC needs per 100 population 
in group j) 
𝑅𝑆𝑗 = Recipient-to-care staff ratio for each age group j 
 
Total LTC services staff would be the sum over all age groups of required LTC workers per 100 
population per age group j (𝑇𝐿𝑇𝐶𝑗) times population in each age group (𝑃𝑜𝑝𝑗): 
 
𝑇𝑜𝑡𝑎𝑙 𝐿𝑇𝐶 𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑠 𝑆𝑡𝑎𝑓𝑓 = ∑ (𝑇𝐿𝑇𝐶𝑗

3
𝑗=1  𝑃𝑜𝑝𝑗) + 𝑇𝑆 + 𝑁      (8) 

 
Average wage of LTC workers 𝑊𝐿⊤𝐶

𝑎𝑣𝑒  is a weighted average of the target wage rates of different 
categories of LTC workers: 
 
𝑊𝐿⊤𝐶

𝑎𝑣𝑒 =  𝑀𝐿𝑇𝐶 / 𝑇𝐿𝑇𝐶 ×  75 % 𝑜𝑓 𝑛𝑢𝑟𝑠𝑒𝑠 𝑤𝑎𝑔𝑒𝑠 +  𝐴𝐿𝑇𝐶 / 𝑇𝐿𝑇𝐶 ×
 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑚𝑖𝑛 𝑤𝑎𝑔𝑒                                                                                         (9) 
 
Where TLTC = MLTC + ALTC 
 
𝑇𝑜𝑡𝑎𝑙 𝐿𝑇𝐶 𝑆𝑡𝑎𝑓𝑓 𝑊𝑎𝑔𝑒 𝐵𝑖𝑙𝑙 = (𝑊𝐿⊤𝐶

𝑎𝑣𝑒  × 𝑇𝐿𝑇𝐶) + (𝑊𝑇𝑆 × 𝑇𝑆) + (𝑤𝑁 × 𝑁)     (10) 
 
PLTC = Total LTC receiving population = ∑𝐷𝑗𝑃𝑜𝑝𝑗    (11) 
 
The total overhead costs, assuming one recipient per home, are given by: 
 
OC = (building and energy costs + admin costs) per LTC recipient 
 
𝑇𝑜𝑡𝑎𝑙 𝑂𝑣𝑒𝑟ℎ𝑒𝑎𝑑 𝐶𝑜𝑠𝑡𝑠 =  𝑂𝐶 × 𝑃𝐿𝑇𝐶           (12) 
 
𝑇𝑜𝑡𝑎𝑙 𝐿𝑇𝐶 𝐶𝑜𝑠𝑡𝑠 = 𝑇𝑜𝑡𝑎𝑙 𝐿𝑇𝐶 𝑆𝑡𝑎𝑓𝑓 𝑊𝑎𝑔𝑒 𝐵𝑖𝑙𝑙 + 𝑇𝑜𝑡𝑎𝑙 𝑂𝑣𝑒𝑟ℎ𝑒𝑎𝑑 𝐶𝑜𝑠𝑡𝑠      (13) 
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Appendix 2 . Bangladesh  
 
This appendix provides background information on Bangladesh that influence the 
application of the costing methodology and then proceeds to explain the assumptions and 
data issues for the calculations of a climate adapted care services infrastructure.  
 
Background c haracteristics  
 
Temperature and rainfall trends  
Bangladesh has a warm, humid, subtropical monsoon climate shaped by its low - lying 
deltaic topography at the confluence of the Ganges, Brahmaputra, and Meghna rivers and 
its long coastline along the Bay of Bengal (World Bank 2024). 43  Over the past few 
decades, both minimum and maximum temperatures have gone up across the country 
(0.20 °C  and 0.18 °C  per decade), leading to more hot days and nights (World Bank 2024). 
Bangladesh’s NAP indicates an acceleration of warming since the early 1990s, with 
average temperature increases of 0.39 °C  in the 1990s, 0.53 °C  in the 2000s, and 1.06 °C 
between 2011 and 2019 (Bangladesh NAP 2022). Winters are becoming noticeably milder, 
while pre - monsoon and monsoon seasons are getting hotter. Rainfall trends are more 
uneven. Between 1971 and 2020, data show increases in some western regions, 
especially d uring monsoon and post - monsoon months, and decreases in parts of the east 
during pre - monsoon months (World Bank 2024). These changes are accompanied by 
more intense rainfall events, longer dry spells, and sea - level rise of around 1.7 mm per 
year along the coast (1901- 2010), as well as warming and acidification of the Bay of 
Bengal (Bangladesh NAP 2022).  
 
The World Bank and Bangladesh NAP both predict that these trends will intensify over the 
coming decades, with flooding, erosion, cyclones, and heat  waves estimated as the 
critical issues (HBRI 2017; World Bank 2024; Bangladesh NAP 2022). Under a range of 
pathways from low to very high emissions (SSP1 - 2.6 and SSP5 - 8.5) 44 , mean annual 
temperature in Bangladesh is expected to rise by about 0.44 - 0.69 °C  by the 2030s and 
1.3- 2.0 °C  by the 2050s relative to the baseline (1981 - 2010) (Bangladesh NAP 2022). 
Annual rainfall is expected to increase slightly overall —by 0.1 % - 1.4% in the 2030s and 
2.4 % - 3.5% in the 2050s (Bangladesh NAP 2022). These changes, combined with 

 
43  Examining the technical solutions to address current and future climatic conditions is essentially dependent of the climate 
zone in question. Given that Bangladesh is a hot - humid climate zone and flood -  and cyclone - prone country, we have 
concentrated on ex amining solutions in our costing calculations to cope with these risks, thereby neglecting techniques that 
deal with hot - dry climate cooling solutions or insulation for cold winters. Ignoring cold winters is not necessarily a problem 
here, as most of the l ower and middle - income countries that are worst affected by climate change will tend to be in warm 
zones. For example, for cooling, the main difference between hot - humid and hot - arid climate zones will be that the latter can 
see much improvement in thermal  comfort from some passive cooling techniques that would not work well in humid climates, 
such as passive evaporative cooling (Nahar et al. 2003; Hu et al. 2023).  
44  SSP or Shared Socioeconomic Pathways were developed for the IPCC’s Sixth Assessment Report, superseding the 
Representative Concentration Pathways used in the Fifth Assessment Report. They differ from RCPs in that they add 
socioeconomic variables, including population growth, GDP development, and technology adoption, among other variables.  
SSP2 roughly corresponds to RCP4.5  and SSP5 roughly corresponds to RCP8.5.  
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ongoing sea - level rise, imply more frequent and severe flooding, storm surges, flash 
floods, urban waterlogging, and coastal inundation —especially in low - lying coastal belts 
where simulations based on the SSP5 - 8.5 scenario suggest that up to around 18% of 
coastal area could be inundated by the mid - century under high - emissions sea - level 
scenarios (Bangladesh NAP 2022).  
 
Socioeconomic trends  
Bangladesh has both a relatively young and an aging population. The total fertility rate 
decreased from 6.7 to 2.2 children per woman between 1960 and 2023 and is expected to 
further decline to 2.0 in 2030 and 1.8 in 2050 (World Bank data n.d.). Data from the 
Bangladesh Bureau of Statistics show that the proportion of people aged 60 years or 
older increased from 7.7% in 2015 to 9.5% in 2023 and  is projected to reach one in five by 
2050 (Afrin et al. 2025). The World Bank estimates that the old - age dependency ratio has 
risen from about 5.8 elderly per 100 working - age people in 2000 to nearly 10.2 in 2025 
and  is projected to almost double to 20.3 in 2050 (World Bank data n.d.).  
 
According to the most recent Multiple Indicator Cluster Survey (MICS), the average 
household size in 2025 was 4.1 people. Children were present in most households: 
approximately 74% of households had at least one child under the age of 18; 79% of 
these chi ldren lived with both parents and 15% with their mother only (BBS 2025).  
 
Using Demographic and Household Surveys, Table A2.1 shows a range of key 
socioeconomic and demographic characteristics of Bangladesh, by rural and urban 
residence, and changes between 2000 and 2022 - 23.  
 
Table A2.1 . Main household characteristics in Bangladesh (2000 - 2023)  

    1999-2000   2022-2023   
    All   Urban   Rural   All   Urban   Rural   
Mean household size (number)   5.2   5.2   5.2   4.1   4.1   4.2   
Households with 3 generations (%)   24   20   25   28   23   29   
Households with members aged 65+ (%)   20   16   21   25   20   27   
Households with only members aged 65+ (%)   0.6   0.2   0.7   1.4   0.8   1.6   
                     
Total fertility rate (women aged 15-49)   3.3 2.5   3.5   2.3   2.1   2.4   
Under 5 mortality (per 1000)   94     81   97 32    31  33   
Life expectancy at birth (years)a                     
Men   63.7         70.9         
Women   63.5         73.8        
Sources: DHS 2022 and DHS 1999-2000 (downloaded from https://www.statcompiler.com/en/); and BBS 2023. 
a WHO data shows that the proportion Healthy Life Expectancy (HALE) in total life expectancy at age 60 is stable in Bangladesh, fluctuating 
around a 0.5 percentage point margin over 20 years. This means our assumption of a stable ratio of HALE / LE to derive disability rates by 2035 
is plausible. 
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Table A2.2 shows average characteristics of the housing stock in urban and rural areas 
over time. Access to electricity and improved water and sanitation have  improved over 
time, so that most households, rural and urban , are covered.  
 
Table A2.2 . Main household characteristics in Bangladesh (2000 - 2023)  

Sources: DHS 2022 and DHS 1999-2000 (downloaded from https://www.statcompiler.com/en/); and BBS 2023. 
Note: “hh” stands for households. 

 
Costing assumptions and data for ECEC and LTC s ervices  
 
Table A2.3 presents the data, by source, for the parameters and targets for personnel and 
physical infrastructure for ECEC and LTC out to 2035 that are used in the four scenarios 
described in Section 4. We start with services salaries, then explain buildin g costs, 
expand on energy costs, and wrap up with food costs.  
 
Table A2.3 . Parameters of s imulation s cenario for ECEC and LTC s ervices (in 2035)  

Parameters of simulation scenario common to both ECEC and LTC services   
GDP per capita  Data source: IMF World Economic Outlook  
GDP per capita (2024 USD)  4259  
 
Energy costs  Source: Estimates based on literature review  
 Central  Min 

Care 
Max 
Care 

Min 
Climate  

Max 
Climate  

Max Care 
& Climate  

Energy needed kWh/m2 per year of indoor 
area (family home or ECEC center) 40  40  40  30  60  60  
Unit price of energy (solar) (USD per 
kWh)  0.05  
 

 

 

 

 

 

 1999-2000  2022-2023  
 All  Urban  Rural  All  Urban  Rural  
Access to electricity (% hh)  21  81  32  99  100  99  
Access to improved water (% hh)  96  99  96  99  99  99  
Access to improved sanitation (% hh)  36  64  29  80  86  78  
Access to smartphone (% hh)        70  83  66 
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Parameters of simulation scenario for ECEC services       
Population  Data source: U.N. World Population Prospects 
0-2 ECED  9,330,000  
3-5 Pre-primary  9,395,000  
 
ECEC targets varying by scenario  Source: ILO Tool  
 Central  Min 

Care 
Max 
Care 

Min 
Climate  

Max 
Climate  

Max Care 
& Climate  

Coverage rate  
0-2  50%  50%  60%  50%  50%  60%  
3-5  90%  90%  100%  90%  90%  100%  
Child/educator ratio  
0-2  5  5  4.2  5  5  4.2  
3-5  15  20  12.5  15  15  12.5  
Share of main educators in ECEC staff  
0-2  50%  40%  67%  50%  50%  67%  
3-5  67%  50%  92%  67%  67%  92%  
 
ECEC targets constant by scenario  Source: ILO Tool  
Other staff (in % of children) 4%  
Training staff (in % of ECEC educators)  0.6%  
Contact time  40 hours/week; 5 days/week; 52 weeks/year  
No of children per facility  50  

Pay main ECEC educators 100% of primary school teachers’ wages (primary school 
teachers’ wages at 110% of GDP per capita)** 

Pay assistant ECEC educators  120% of minimum wage *** 
Pay other staff  50% of main ECEC educator wages  
ECEC area per child  10 m2/child  
 
Building Cost for ECEC centers (per 
m2)*  Source: Estimates based on literature review 
 Central  Min 

Care 
Max 
Care 

Min 
Climate  

Max 
Climate  

Max Care 
& Climate  

Urban  450  450  450  450  481  481  
Rural  200  200  200  200  214  214  
 
Food costs for ECEC Centers  Source: Islam et al. (2023)  
Food cost per day per adult (USD)  1.01  
 
Other overhead costs of ECEC Centers Source: ILO Tool  
% of building+ food costs  50%  
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Parameters of Simulation Scenario for LTC Services 
Population  Data source: U.N. Population Estimates  
0-14  48,452,000  
15-64  129,908,000  
65+  16,771,000  
 

LTC services costs varying by scenario  
Source: ILO Tool for staffing requirements; WHO and 
national data for disability prevalence and care needs  

 Central  Min 
Care 

Max 
Care 

Min 
Climate  

Max 
Climate  

Max Care 
& Climate  

% pop 15-64y needing care  3.8%  1.8%  5.8%  3.8%  3.8%  5.80% 
% pop 65y+ needing care  16.0%  12.8%  19.2%  16.0%  16.0%  19.20% 
% pop 0-14y needing care  1.0%  0.5%  1.4%  1.0%  1.0%  1.4%  
Recipient-to-carer ratio 15-64y  4.00  4.00  3.33  4.00  4.00  3.3  
Recipient-to-carer ratio 65y+  3.00  3.00  2.50  3.00  3.00  2.5  

Share of personal care workers (% of 
LTC workers)  50%  33%  67%  50%  50%  67%  
 
LTC services costs constant across 
scenarios Source: ILO Tool 

Pay level of personal care workers  
75% of nurses’ wages 

Pay level of other LTC workers  
120% of minimum wage *** 

Pay level of nurses  130% of GDP per capita ** 
No. visiting nurses per person aged 65+  0.0029  
No. training staff (per LTC staff)  0.0040  
Other admin cost  20% of staff costs (overhead U.K.)  
 
Building Cost for LTC recipients’ 
homes* (USD per m2) Source: Estimates based on literature review  
 Central  Min 

Care 
Max 
Care 

Min 
Climate  

Max 
Climate  

Max Care 
& Climate  

Urban  120 120 120 120 128 128 
Rural  200 200 200 200 214 214 
Total area of average house (m2)  50  
* Costings of construction are in 2024 USD prices using the standard exchange rate and inflation conversion factors. 
** Wage data for teachers and nurses are taken from the official civil servants’ pay scales, inclusive of allowances, as reported in MoPA (2023). 
Grade 10 is used for nurses and a weighted average of Grade 10 and 11 for primary teachers (to include one head teacher at Grade 10 for six 
teachers at Grade 11). 
*** The minimum wage stood at 43% of GDP per capita in 2024. 
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For ECEC services in Bangladesh, we examined the literature on teacher qualifications, 
salaries, coverage ratios and other indicators. Available data from the public - sector pay 
scale and additional allowances for teachers reveal that teachers were paid just about the 
level of GDP per capita in 2025 (MoPA 202 3  and P iHR 2025 ). While Bangladesh pays its 
teachers poorly compared to other South Asian countries, it is moving toward upper -
middle status (Government of Bangladesh 2024). For our simulations, it is th erefore 
possible to increase teacher wages without changing much of it relative to GDP per capita 
and ensuring decent wages somewhere between 100% and 150% of GDP per capita. We 
have used the official wage levels as the main estimate for our scenarios (for  the main 
educators), and we vary the pay upwards in our sensitivity tests below. 45  
 
Our estimates for LTC services use data from various sources. Disability rates in 
Bangladesh are estimated with WHO data used in the tool; these were about 32% of the 
65+ and 12% of the working - age population, which would translate into care needs 
prevalen ce of 19% and 6% , respectively , using a fixed proportion of care needs among 
the disabled of 60% and 50% for each age group , respectively, as explained in Section 
4. 46  However , country - specific disability statistics based on functional limitations 
(hearing, walking, seeing , and self - care  (BBS 2022 ) showed lower figures for self - care, 
the best proxy for determining needs for assistance with personal care (activities of daily 
living or ADL): 2% of the 18 - 64 - year - old population had difficulties with self - care in 2021, 
and 13% of the 65+ age group. These two extremes represent the upper - bound and 
lower - bound of care needs , and the central scenario takes the mid - range values.  
 
Building, energy, and food costs  
Our assumptions for adapting building, energy , and food costs in Table A2.3 require more 
explanation and a brief discussion of the literature that underpins our decisions. Tables 
A2.4 and Table A2.4b highlight estimates from various studies of building costs of houses 
and schools (respectively), using  vernacular or modern techniques, from which we derive 
our estimates.  
 
Building guidelines  
HBRI (2017) provides technical guidelines adapted to various locations (coastal regions, 
haor basin, flood plains , and hills) facing different risks related to salinity, storm surges, 
cyclone winds, floods , and mudslides. The main characteristics of a disaster - proof house, 
with some variation, entail a rectangular house, ferrocement pillars and bearing walls, a 
house on an elevated plinth (of at least 2 feet but which can vary), bracing of the roof, 

 
45  Depending on the country’s minimum wage and teacher wage (both in % of GDP per capita), the wage gap between the 
two groups of educators may appear very large, but this can be adjusted to reflect not just differences in qualifications but  
also differences in pay across rural and urban settings. By varying the proportion of each group in ECEC staff, the user is able 
to achieve a more balanced staffing average that can reflect different policy priorities.  
46  See De Henau (2022a) for more details on calculations and data sources. The ILO Tool assumes that disability rates of 
children aged 0 - 14 is a fixed fraction (a quarter) of disability prevalence of working - age adults, based on multiregional data 
from WHO (2 011). The fixed proportions of 50% and 60% of care needs among disabled are derived from available data on 
both disability and care needs prevalence from some European countries.  
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often with corrugated iron sheets. Standard recommended practice for effective 
protection against natural disasters includes adding a surrounding semi-outdoor structure 
for coastal plains subject to cyclones, an emergency story under the roof (not standing), 
and accessible ramps. Hilly houses would be mostly built on stilts. BRAC (2022) and Alam 
et al. (2024) offer very similar technical specifications, though focusing on flood 
protection.  
 
Table A2.4a. Average cost per m2 for building disaster-proof houses in Bangladesh 
(USD 2024 prices) 
Study  Type of house  Typical built 

area (m2)  
Cost 
per m2  

Region  Comments  Additional features  

Alam et al. 
2024  

Reinforced mud 
house  

Not 
mentioned  

54  Pahartoli  
(Chittagong)  

Prices may be 
outdated  

  

Reinforced 
masonry  

Not 
mentioned  

92  Pahartoli  
(Chittagong)  

    

Reinforced non-
engineered RCC  

Not 
mentioned  

141  Pahartoli  
(Chittagong)  

    

Bhattacharjee 
and Mukherjee 
2017  

Floating bamboo 
home 
(prototype)  

196  78.4  Near Dhaka  Issue is that it’s too 
isolated from 
community  

Solar panels (for fan) 
and permaculture  

Barthelt and 
Bleich 2023  

RISK award 
bamboo floating 
village and 
school  

54 (one 
hexagonal 
unit)  

74  Southeast 
coastal  

Not built yet, 
resists 200km/h 
wind and 3m 
flooding (buoyant)  

100% solar panel 
energy sufficiency + 
food production for 
resale  

Prosun 2011  Floating twin 
house  

46 (per unit)  128  Dhaka slums  Built  Solar panels and 
permaculture  

Urban 
Development Pr
ogramme, 
BRAC 2022  

Low-income 
climate-resilient 
houses  

Variable sizes 
(22-70 m2)  

Variable 
(44-
117)  

Various  Reduced cost by 
cutting on materials 
and some 
protection (around 
25% reduction)  

  

BRAC-UNEP 
2021  

Climate-resilient 
brick house and 
shelter  

66  182  Near Dhaka 
(prototype)  

Permanent living 
but can also host 40 
refugees during 
weather event  

  

Ashbridge 
2014  

Bamboo house  39  127    Mixed bamboo but 
earth/ concrete 
for elevated plinth 
and CI roof  

  

Harun-or- 
Rashid et al. 
(2022)  

Cyclone-resistant 
house 
(prefabricated)  

37.21  133 
(excl. 
cost of 
land)  

Coastal 
modelled  

Resists winds of up 
to 280km/h  

  

Notes: RCC stands for reinforced cement concrete (also called ferrocement). Cost per m2 from different studies/sources has been adjusted for 
USD 2024 prices. 

https://www.unep.org/news-and-stories/story/bangladesh-brick-houses-provide-shelter-storms
https://www.unep.org/news-and-stories/story/bangladesh-brick-houses-provide-shelter-storms
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Table A2.4b . Examples of schools ’ building costs (USD 2024 prices)  

Project name Type of house Typical 
built area 
(m2) 

Cost 
per 
m2 

Region Comments Additional 
features 

METI rural 
handmade 
school 2024 

Mostly 
bamboo and 
earth two story 

325 108 Pahartoli 
(Chittagong) 

Aga Khan Award in 
architecture 2007 

Currently hosting 
430 pupils (So 
quite overcrowded) 

Arcadia 
Education 
project 2019  

Floating 
bamboo school 

274 285 South 
Kanarchor 
(West of 
Dhaka) 

Aga Khan Award in 
architecture 2019 

 

Archello 
school plus 
mosque 2022 

Earth, concrete 
and bamboo 
two stories 
with natural 
ventilation 

785 201 tbc 
 

About 200 pupils 
(nursery and 
primary) + mosque 

Barthelt and 
Bleich 2023 

RISK award 
bamboo 
floating school 

54 (one 
hexagonal 
unit) 

74 Southeast 
coastal 

Not built yet, resists 
200km/h wind and 
3m flooding 
(buoyant). Several 
hexagonal units 
would be needed 
for a whole school 

100% solar panel 
energy sufficiency 
+ food production 
for resale 

Evidence on 
Demand and 
U.K. DFID 
efficiency 
costings for 
schools 2014 

Government 
school 
efficiency 
costs per NUA 
per m2 

n/a 486 Various Calculates potential 
cost per net useful 
area (NUA—
learning space) 
improvements 

About how to 
improve current 
constructions 

Hossain et al. 
2023 

Four-story 
RCC primary 
school design 
(BSc archi/ 
engineering) 

1268 417 Savar (west 
of Dhaka) 

Student project but 
real site survey to 
replace existing 
one-story school 

 

Note: Cost per m2 from different studies/sources has been adjusted for USD 2024 prices. 

 
Based on the studies reviewed in Table A2.4a and b, building costs are assumed to vary 
between $ 100 and $ 500 per m 2 (in 2024 prices), depending on size, location and quality 
standards. According to the most recent Bangladesh Sample Vital Statistics report from 
2023, the average dwelling size in Bangladesh was about 33  m2, although based on 
bedroom space per person only (BBS 2023). Our main estimates assume 50  m2 homes, 
which are  still below some of the prototypes in Table A2.4. The average size of LTC 
reci pient house is set at 50 m 2, assumed constant across all scenarios. Our central 
estimation assumes a weighted average of rural and urban costings of $ 200 and $ 450 
per m 2 for ECEC facilities and $ 120 and $ 200 per m 2 for LTC recipients’ homes, 
respectively, with 70% of centers built in rural areas to reflect the population distribution 



   
 

9 
 

described earlier. As these are upfront costs and the ILO care tool estimates annual 
spending requirements, we convert these figures into an annual equivalent, akin to a 
periodic mortgage repayment or rental expense, based on thirty years of life and 
depre ciated at the rate of inflation for simplicity (De Henau 2022 b). Although these 
costings represent the national average (differentiated only by rural and urban areas), it 
should be possible to adapt to more local data, including tailoring  the building 
requirements to more precise climate risks. For example, 60% of households are exposed 
to high - risk floods (Letsch et al. 2023) , and the Bay of Bengal makes up 5 to 6% of global 
tropical cyclone activity (Qiu et al. 2025). In the absence of more granular data, our cost 
variability is reflected in the sensitivity analysis , although the increment in building costs 
for cyclone protection is reflected in the max climate scenario.  
 
Energy usage  
 
Some of the largest infrastructure costs are for energy usage, and the type of energy 
used has important implications for mitigation of and adaptation to climate change. Most 
studies agree that solar energy is the best way forward, as Bangladesh has ample sun 
irradiation all year and does not use enough solar capacity (less than 5% of total energy 
produced in country) (Kabir et al. 2024). Studies also confirm that the spac e available on 
homes ’ and schools’  rooftops to fit solar panels is sufficient to power the energy 
requirement for effective cooling (Kabir et al. 2024; Alam and Masrafy 2023). Switching at 
scale to solar - powered energy for active cooling is greener and even cheaper than the 
current relianc e on fossil fuels (Alam 2023; Nur - E - Alam et al. 2022). The current grid in 
Bangladesh is not only often saturated, especially during peak cooling demand (heat  
waves), but also relies on imported fossil fuel, which not only  further damages GHG 
emissions and pollution but also makes the country less energy independent. Another 
advantage of solar energy is that it can also be connected to the grid for resale or stored 
in batteries for use during non - sunny periods and at night (Kabir et al. 2024; Rocha et al. 
2024; Feng et al. 2019).  
 
While solar energy may be the most desirable solution, it is not without issues such as the 
need for rare metals. Moreover,  AC cooling remains polluting to some extent, even though 
some new water - based refrigerant AC technology is less harmful (GIZ 2021; Biardeau et 
al. 2020). Complementary passive cooling techniques must also be considere d. While 
less energy - hungry cooling techniques , such as natural ventilation, solar shading and 
solar - powered electrical fans, high thermal mass of building envelopes, and reflective 
surfaces, can be effective at achieving some degree of thermal comfort, they are far less 
effective in hot - humid climates such as Bangladesh than in hot - dry climates. Therefor e, 
active cooling techniques may remain the dominant strategy in the near future.  
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In terms of energy prices, Chowdhury and Aziz (2023) and Alam (2022)  put  rooftop PV 
solar energy production costs at about $ 0.05 per kilowatt per hour (kWh), below grid 
electricity prices from fossil fuels (about $ 0.1 per kWh). This cost is the “levelized cost of 
energy” (LCOE), a metric that takes into account discounted lifetime costs (investment, 
operation and repairs). This can be used as a rough estimate of costings for electricity 
cooling systems per m 2 of indoor space, applicable to both houses and E CEC centers and 
LTC daycare centers. 47  Our energy costings are based on a selection of examples that 
give a range of the Energy Performance Index (EPI), the energy demand per m 2 of living 
space, between 28 and 59 kWh/m 2 per year. 48  It is worth noting that in practice , the 
lifetime cost could also be zero, given the resale potential of solar energy achieved in the 
simulations by Kabir et al. (2024).  
 
Considering  the studies summarized above, our costing exercise considers a central 
estimate of energy consumption per m 2 that reflects the likely energy consumption 
increase of a typical well - designed building in the next 10 years, based on RCP warming 
trajectories. The minimum climate scenario broadly takes the consumption intensity of 
today’s climate for the same building (P10 of RCP 4.5). The maximum climate scenario 
reflects the potential increase in energy demand require d to maintain thermal comfort if  
the top range of the worst climate scenario (P90 of RCP 8.5) is encountered in terms of 
temperature and heat index rises.  
 
One issue to examine further is the impact of a faster global warming scenario on energy 
demand, especially for cooling needs (the worst - case scenario). For example, a 
comparison of SSP5 - 8.5 with SSP2 - 4.5 sometime in the future could provide a sensitivity 
range for energy costings. The literature supplies some guidance for understanding 
energy demand in the worst - case scenario. Jihan et al (2025) found broadly similar 
relative differences in warming magnitu des between SSP5 - 8.5 and SSP2 - 4.5  for the 
period 2031 - 2040, around 20% to 30%. By contrast, Kamruzzaman et al. (2023) 
projected lower temperature anomaly differences between the two scenarios, at about 
6% for the period 2015 - 2044 (and 45% for the period 2045 - 2074) compared to the same 
refe rence period. Both studies used the World Bank Climate Knowledge Portal (n.d.) (but 
only the latter study corrected for data bias and averaging across several climate 
circulation models). In both cases, the uncertainty range (interpercentile range P10 - P90)  

 
47  It is likely that active cooling solutions will be running at night (at least in the room of the care recipient) but not in EC EC 
centers. By contrast, comparatively more daytime energy might be expended in ECEC centers owing to a higher density of 
occupatio n (which influences the effectiveness of cooling devices). Because these two aspects may compensate one 
another, we assume similar energy per m 2 for both types ECEC and LTC physical infrastructure, with plausible variations being 
captured in the sensitivity analysis.  
48  We rely on two main studies: Alam and Masrafy (2023) and another study for a simulated house in Kerala, India (Mujeebu 
and Bano 2022), provide information of the total EPI, which is what we need for our costing estimates. Alam and Masrafy 
(2023) report an EPI of 5 9 kWh/m 2 per year but does not examine any efficiency improvements to the house. By contrast, 
Mujeebu and Bano (2022) focus on achieving energy efficiency improvements through various passive and active 
techniques, including better AC devices, and manage to reduce  the EPI of their simulated house from 74 to 28 kWh/m 2 per 
year.  
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overlapped widely in the earlier years of their projections (including the 2031 - 2040 period 
of interest in this paper).  
 
Wang et al. (2010) compared the actual cooling energy demand change for a typical 
Australian house simulated in five climate zones of the country and with three different 
energy ratings, corresponding roughly to current average houses (two - star), newly 
con structed average houses (five - star) and newly constructed high - energy efficient 
houses (seven - star), each with specific features to adapt to local climate. This study is 
relevant to our paper because one of the zones included —Darwin —has a similar hot -
humid  climate to Dhaka. The findings show that the seven - star house model in Darwin 
consumed 56% less energy than the two - star house in the current climate (1990 as 
reference year), respectively 277 megajoules per square meter (MJ/m 2) and 628 MJ/m 2. 
The energy is entirely for cooling purposes. This efficiency gain remained mo stly the 
same across the projection years in the mid - term future (to 2050). The most interesting 
finding for our purposes is that the increase in energy demand (in kWh/m 2) is linear in 
degre es of global warming (for Darwin only but not the other cities). For every degree of 
global warming, energy demand was estimated to rise by about 32% for their model 
seven - star house and 30% for a five - star house.  
 
Data from the World Bank Climate Knowledge Portal (n.d.) has a series of global warming 
indicators for Bangladesh by year. Taking mean air temperature as a proxy for global 
warming, temperature is projected to increase by 0. 53 °C  between the reference period of 
1995 - 2014 and 2031 - 2040 in the SSP2 - 4.5 scenario and by 0.71 °C in the SSP5 - 8.5 
scenario. Therefore, assuming that Darwin, Australia , can proxy the same energy 
demand/global warming relationship for Bangladesh found in Wang et al (2010), the rise in 
en ergy demand by 2035 would be 17% in SSP2 - 4.5 and 23% in SSP5 - 8.5, a difference of 
34%.  
 
We next convert these temperature increases into energy demand based on the house 
models applied to Bangladesh using the EPI values discussed above. We apply the figures 
from Wang et al. (2010) to the energy requirement of the modeled house estimated and 
adapted from Mujeebu and Bano (2022), at about 28.1 kWh/m 2, which can be 
standardized  to 1. Compared to this figure, the energy demand by 2035 for the SSP2 - 4.5  
scenario would be 1.17 and 1.23 for the central estimate of SSP5 - 8.5 , a difference of 5%. 
For our sensitivity tests below, we use a range of 24% and 40% energy increase per 
warming degree (adapted from findings by Wang et al. (2010) for the five - star house to 
the seven - star house with central increase of 32% per warming degree and compare the 
minimum and maximum relevant decile of each scenario (P10 for SSP2 - 4.5  and P90 f or 
SSP5 - 8.5 ). The EPI by 2035 would range between 0.97 for P10 in SSP2 - 4.5  for the lower -
bound of energy increase rate of 24% per warming degree and 1.53 for P90 of SSP5 - 8.5 
using the upper - bound of energy increase rate at 40% per warming degree. This is a 
maximum difference of 57% between the two.  
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Another indicator of energy demand increase is the change in the number of days with 
heat index above an extreme value, such as 35 °C  during the days, as well as the number 
of nights with minimum temperature above 26 °C , which are strongly correlated with heat 
exhaustion and strokes in humans, as well as indicators of cooling demand (Mahmud et 
al. 2024). The heat index takes account of both temperature (maximum air temperature) 
and humidity as a more accurate description  of how people feel and how it affects  their 
health, compared to dry - bulb temperatures. Hot nights are also problematic as the body 
cannot recuperate effectively from the heat of the day. The World Bank Climate 
Knowledge Portal shows that, compared to the reference period (199 5- 2015) central 
estimate, the number of days with HI  > 35 °C will be 10% higher in P10 of SSP2 - 4.5  and 
112% higher in P90 of SSP5 - 8.5 by 2031 - 2040, that is, a doubling of  the number of 
uncomfortable hot days. The same data shows that hot nights with minimum temperature 
above 26 °C  will increase by 92% in SSP5 - 8.5 P90 (and remain stable in P10 of SSP2 - 4.5 ). 
This difference in hot days and hot nights is larger than the difference in simulated energy 
demand increase using the Wang et al (2010) method, so we also use this wider gap to 
infer energy consumption in our simulations of max climate and min climate scenarios, 
i.e. , a doubling of energy consumption.  
 
Food c osts  
The last item to explain in Table A2.3 is food costs for ECEC services. Islam et al. (2023) 
have calculated the ‘cost of recommended diet’ (CoRD) for adults in Bangladesh and 
found a daily cost of $ 0.87 for the whole country ( $ 0.9 for urban and $ 0.84 for rural 
areas). This is about $ 1.01 in 2024 prices. We adapt this amount for children’s intake (half 
the adult intake and for half the daily meals).  
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Appendix 3 . Detailed costing results  

Table s  A3.1, A3.2 , and A3.3 provide the main elements of the costing calculations for both 
ECEC and LTC, with ECEC costings split between staffing costs and physical facilities 
costs. Costing values are in real - term 2024 USD (or USD million for total costs).  
 
Table A3.1 . Staff costs steps for ECEC  

  Central Min care Max care 
Min 

climate 
Max 

climate Max both 
Population 0-2 enrolled 4,664,771 4,664,771 5,597,725 4,664,771 4,664,771 5,597,725 
Population 3-5 enrolled 8,455,442 8,455,442 9,394,936 8,455,442 8,455,442 9,394,936 
total in ECEC 13,120,213 13,120,213 14,992,660 13,120,213 13,120,213 14,992,660 

       
Weekly hours contact 
0-2 per facility 711 711 747 711 711 747 
weekly hours contact 3-
5 per facility 1289 1289 1253 1289 1289 1253 

       
No. FTE staff ECED 
per facility 4.4 4.4 5.6 4.4 4.4 5.6 
No. FTE staff pre-prim 
per facility 2.7 2.0 3.1 2.7 2.7 3.1 
No. FTE ECEC staff 
per facility 7.1 6.4 8.7 7.1 7.1 8.7 
No. FTE aux/man staff 
per facility 2 2 2 2 2 2 
No. training staff per 
facility 0.04 0.04 0.05 0.04 0.04 0.05 
No. all staff in ECEC 
facility 9.1 8.4 10.7 9.1 9.1 10.7 

       
Total No. of facilities 
in country 262,404 262,404 299,853 262,404 262,404 299,853 

       
Total staff ECED in 
country 1,156,863 1,156,863 1,665,883 1,156,863 1,156,863 1,665,883 
Total staff pre-prim in 
country 698,983 524,237 931,978 698,983 698,983 931,978 
Total staff ECEC in 
country 1,855,846 1,681,101 2,597,860 1,855,846 1,855,846 2,597,860 
Total aux/man staff in 
country 524,809 524,809 599,706 524,809 524,809 599,706 
Total training staff in 
country 11,135 10,087 15,587 11,135 11,135 15,587 
Total all staff in 
country 2,391,790 2,215,996 3,213,154 2,391,790 2,391,790 3,213,154 
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Wage assistant 
educator (USD p.m.) 181.27 181.27 181.27 181.27 181.27 181.27 

       
Weighted wage ECED 
staff (USD p.m.) 286.06 265.10 368.64 286.06 286.06 368.64 
Weighted wage pre-
prim. staff (USD p.m.) 321.69 286.06 438.55 321.69 321.69 438.55 
Weighted wage ECEC 
educators (USD p.m.) 299.48 271.63 393.72 299.48 299.48 393.72 
Weighted wage ECEC 
educators (% GDP per 
capita) 84% 77% 111% 84% 84% 111% 
Wage aux./man. staff 
(USD p.m.) 195.42 195.42 230.46 195.42 195.42 230.46 

       
Wage cost ECED staff 
(per staff) (USD p.m.) 317.52 294.26 409.19 317.52 317.52 409.19 
Wage cost pre-prim. 
(USD p.m.) 357.07 317.52 486.80 357.07 357.07 486.80 
Wage cost aux./man. 
Staff (USD p.m.) 216.92 216.92 255.81 216.92 216.92 255.81 
Wage cost training staff 
(USD p.m.) 433.84 433.84 511.63 433.84 433.84 511.63 

       
Total ECED staff costs 
in country (USDm per 
year) 4,408 4,085 8,180 4,408 4,408 8,180 
Total pre-prim staff 
costs in country 
(USDm per year) 2,995 1,997 5,444 2,995 2,995 5,444 
Total ECEC staff costs 
in country (USDm per 
year) 7,403 6,083 13,624 7,403 7,403 13,624 
Total aux/man staff 
costs in country 
(USDm per year) 1,366 1,366 1,841 1,366 1,366 1,841 
Total training staff 
costs in country 
(USDm per year) 58 53 96 58 58 96 
Total all staff costs in 
country (USDm per 
year) 8,827 7,501 15,561 8,827 8,827 15,561 

Note: Cost values are in USD 2024 prices. “FTE” stands for full-time equivalent, “pm” for “per month” and “USDm” for USD million. 
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Table A3.2 . Overhead and total costs for ECEC  

 
Note: Cost values are in USD 2024 prices. “USDm” stands for USD million. 

 
Table A3.3 . Costing steps for LTC  

  Central Min care Max care 
Min 

climate 
Max 

climate Max both 
No. of adults care 
recipients (15-64y) 4,943,539 2,396,868 7,490,211 4,943,539 4,943,539 7,490,211 
No. of elderly care 
recipients (65y+) 2,677,200 2,141,760 3,212,640 2,677,200 2,677,200 3,212,640 
No. of children care 
recipients (0-14) 460,952 223,492 698,412 460,952 460,952 698,412 
Total homes with care 
needs (no overlap) 8,081,692 4,762,120 11,401,263 8,081,692 8,081,692 11,401,263 

       
No. of FTE LTC workers 
for 15-64y 1,235,885 599,217 2,247,063 1,235,885 1,235,885 2,247,063 
No. of FTE LTC workers 
for 65+ 892,400 713,920 1,285,056 892,400 892,400 1,285,056 
No. of FTE LTC workers 
for 0-14y 115,238 55,873 209,524 115,238 115,238 209,524 
Total FTE LTC workers 2,243,523 1,369,010 3,741,643 2,243,523 2,243,523 3,741,643 
No. visiting nurses (health 
workers) 48,377 48,377 48,377 48,377 48,377 48,377 
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No. training staff 8,974 5,476 14,967 8,974 8,974 14,967 
Total staff in LTC 2,300,874 1,422,863 3,804,987 2,300,874 2,300,874 3,804,987 

       
Weighted wage LTC 
worker (USD p.m.) 263.48 236.08 291.43 263.48 263.48 291.43 
Weighted wage LTC 
worker (% GDP per 
capita) 74% 67% 82% 74% 74% 82% 
Wage nurses (USD p.m.) 460.93 460.93 460.93 460.93 460.93 460.93 

       
Weighted wage cost LTC 
worker (USD p.m.) 292.46 262.04 323.49 292.46 292.46 323.49 

in % GDP per capita 82% 74% 91% 82% 82% 91% 
Wage cost nurse (USD 
p.m.) 511.63 511.63 511.63 511.63 511.63 511.63 
Wage cost trainer (USD 
p.m.) (Same as ECEC) 433.84 433.84 511.63 433.84 433.84 511.63 

       
Total staff costs LTC 
worker (USDm per year) 7,874 4,305 14,525 7,874 7,874 14,525 
Total staff costs nurses 
(USDm per year) 297 297 297 297 297 297 
Total staff costs training 
(USDm per year) 47 29 92 47 47 92 
Total all staff costs in 
country (USDm per year) 8,218 4,630 14,914 8,218 8,218 14,914 
Total cost of retrofit 
(USDm per year) 2,748 1,619 3,876 2,546 3,283 4,632 
Total cost of overhead 
admin (USDm per year) 1,644 926 2,983 1,644 1,644 2,983 
Total LTC investment 
(USDm per year) 12,609 7,176 21,773 12,407 13,144 22,528 

Note: Cost values are in USD 2024 prices. “FTE” stands for full-time equivalent, “p.m.” for “per month,” and “USDm” for USD million. 
 



   
 

1 
 

Appendix 4 . Sensitivity analysis  
 
For ease of reading, below are additional figures to complete the sensitivity analysis 
described in the main text. These figures provide a straightforward visual link between 
changing the values of the main parameters (compared to the main scenario), and t otal 
investment costings in % of GDP. Equations to read the slope are in each graph.  
 
Figure A4.1 . Total investment (% GDP) by % change in staffing ratios  

  
 
Figure A4.2 . Total investment (% GDP) by % change in teacher/nurses’ wages  
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Figure A4.3 . Total investment (% GDP) by building cost per m 2 (USD - rural)  

 
Note: C ost for urban dwellings and centers are assumed a constant ratio of rural costs . 

 
 
Figure A4.4 . Total investment (% GDP) by level of energy demand (kWh/m 2) 
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Figure A4.5 . Total investment (% GDP) by % change in all four parameters 
simultaneously  
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