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Foreword 
 
This report is the result of collaboration between the La Follette School of Public Affairs at the University of 
Wisconsin–Madison, and Olivier Thévenon, representing the Social Policy Division of the Organisation of 
Economic Co-operation and Development (OECD), Paris, France. The objective of our program is to provide 
graduate students at La Follette the opportunity to improve their policy analysis skills while providing the client 
an analysis to identify the main aspects of childhood climate poverty and to inform the OECD on how to 
meaningfully engage in the climate change policy debate from the perspective of disadvantaged children. 
 
The La Follette School offers a two-year graduate program leading to a Master’s degree in domestic Public 
Affairs (MPA) or International Public Affairs (MIPA). Students study policy analysis and public management, 
and they can choose to pursue a concentration in a policy focus area. They spend the first year and a half of 
the program taking courses in which they develop the expertise needed to analyze public policies. The authors 
of this report are all in their final semester of their degree program and are enrolled in Public Affairs 860/869, 
the Workshop in Public Affairs. Although acquiring a set of policy analysis skills is important, there is no 
substitute for actually doing policy analysis as a means of experiential learning. Public Affairs 860/869 gives 
graduate students that opportunity.  
 
The OECD seeks to address the imminent effects of climate change on vulnerable children and their families. 
The team was asked to chronicle the economic or material effects of climate change; the socio-economic effects 
of climate change on poverty, inequality, educational attainment, unstable housing, and environmental 
migration in families with at risk children; and the effects of climate change on mental and physical health. The 
team was also asked to consider the distributional effects of climate policy mitigation effects on families with 
children. This report provides the first comprehensive review of these topics.  
 
The report identified high-vulnerability areas that are most at risk of climate change-induced extreme weather 
events, natural disasters, and disease burden on children. They recommended that countries address the direct 
effects of climate change by investing in resilient infrastructures and expanding welfare and social services to 
support those most disadvantaged by climate change.  
 
They also suggested that countries consider the distributional effects of policies aimed at mitigating climate 
change, especially by emphasizing the health benefits of mitigating climate change and considering the 
employment and distribution effects of changing from a carbon based economy to one with renewable sources 
of energy.  
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                              Timothy M Smeeding  

Lee Rainwater Distinguished Professor of Public Affairs and Economics  
May 2020  

Madison, Wisconsin 
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Executive Summary 
 
In this report for the Organisation of Economic Co-operation and Development (OECD), we survey the severe 
and wide-ranging ramifications of climate change and demonstrate how they harm poor children in OECD 
nations – a population uniquely vulnerable to the consequences of this destructive global phenomenon. In the 
following pages, we aim to: (1) conduct a thorough literature review of the most recent research on childhood 
climate poverty to help the OECD meaningfully engage in the climate change debate; (2) identify the main 
social, urban, and environmental policy challenges facing impoverished children in member states so the OECD 
can advocate for innovative solutions; and (3) delineate avenues of future inquiry to bridge research and action 
gaps. 
 
To illuminate the relationship between climate change and child poverty, we explore four dimensions of climate 
change-related consequences on poor children. First, we discuss how an increase in natural disasters – such as 
wildfires, flooding, and drought – disproportionately harms poor children’s material conditions by damaging 
the built environment and vital infrastructure. Second, we investigate how climate change exacerbates existing 
socioeconomic disparities in impoverished communities by impeding educational attainment, increasing 
poverty rates, and reducing income stability. We also find that climate change increases social tensions and 
strains social services. Third, we illustrate how climate change impairs the physical and mental health of 
children. In the aftermath of climate change-related events, low-income children are more likely to suffer from 
malnutrition, vector-borne diseases, stress-induced mental illnesses, and diseases stemming from air pollution 
and extreme heat. Fourth, we analyze climate policy within OECD nations and its impact on poor children. We 
find that, while mitigation measures designed to reduce greenhouse gas emissions can benefit poor children by 
improving health, boosting economic activity, and creating jobs, other measures can result in regressive 
distributional effects that disproportionately harm poor children and low-income communities. 
 
Finally, after synthesizing the vast body of literature and reviewing the available evidence of how climate change 
affects child poverty, we recommend that the OECD focus on four main areas for policy consideration and 
future research. Policymakers and researchers should: 
 

1. Identify high-vulnerability areas by developing comprehensive and high-resolution vulnerability maps 
to determine which countries, regions, cities, and communities are most at risk of extreme weather 
events and natural disasters – with specific attention to children in poverty. 
 

2. Invest in resilient infrastructure by fortifying essential utility services, using policy levers to incentivize 
climate-resilient construction, avoiding new development in high-risk areas, implementing surveillance 
systems to monitor natural disaster risk, and creating comprehensive contingency plans for inevitable 
emergencies. 

 
3. Increase low-income families’ access to welfare and social services by bolstering and expanding child 

allowances, unemployment insurance, direct cash transfers, health care, legal services, public housing 
initiatives, and rehousing programs. 

 
4. Consider the distributional effects of climate mitigation policies by incorporating the substantial, yet 

often neglected, health co-benefits of mitigation in cost-benefit analyses in order to more accurately 
weigh the pros and cons of mitigation measures. Carbon pricing schemes must also involve revenue 
recycling to offset any regressive effects on families with poor children. Further research must be 
conducted to understand and quantify how the renewable energy sector can promote economic activity 
and job creation. 
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I.  Introduction 
 
Hurricane Harvey, the strongest storm to hit Texas in fifty years, made landfall on the state’s southeast coast 
on August 25, 2017, and began ravaging the region with severe winds, record-shattering rainfall, and extreme 
flooding (Kimball et al. 2018). Although it dissipated about a week later, the storm left behind lasting damage 
on the region’s infrastructure, economy, and inhabitants. It was especially devastating for the state’s low-income 
residents and children; even the staggering statistics released in the disaster’s aftermath fail to capture the grim 
reality confronted by the area’s poor children. While the storm displaced 1 million people, 8,500 children were 
among the 34,000 people forced into local shelters. Of the 1.4 million children who missed at least a week of 
school, 60 percent were from poor households (Kimball et al. 2018), and one county saw 14 percent of its 
students miss at least six weeks of school that year (Sanborn et al. 2019). The hurricane devastated affordable 
housing supplies, with nearly half of the damaged homes owned by households earning less than $50,000 per 
year (Kimball et al. 2018). Even three months later, over 22,000 students in the area were still homeless, with 
one school district reporting a full 10 percent of its students without housing (Noll and Kuzydym 2017). Experts 
were not surprised by this disproportionate damage to poor households; the majority of these households in 
the United States reside within a 100-year floodplain, but barely a quarter are insured accordingly (Sanborn et 
al. 2019). These figures, while stark, likely underestimate the destruction wrought by this life-altering disaster, 
as its full impact will not be known for years. 
 
Hurricane Harvey and its aftermath exemplify how extreme weather events and natural disasters 
disproportionately harm poor children in OECD countries. Low-income families often lack the time and 
resources to prepare for and recover from these catastrophes, and government readiness to protect vulnerable 
populations has often been inadequate. In 2019, two record-breaking heat waves, the worst since 2003, killed 
over 1,400 people in France and proved particularly deadly to those in poverty and the elderly (BBC News 
2019; Keller 2020). Thousands of miles away, Australia’s hottest and driest year on record resulted in 
“catastrophic and unprecedented” wildfires that killed dozens, devastated cities and nature alike, and sent visible 
clouds of smoke as far as Antarctica and South America (WMO 2020).  The weeks-long calamity brought chaos 
to the lives of children in affected regions, with 1,800 early childhood facilities and 1,400 schools disrupted. In 
the wake of this disaster, authorities and charities scrambled to provide counseling and mental health care for 
students, their families, and their teachers (Evins 2020). In both cases, government officials failed to enact 
policies to better prepare for these disasters and their aftermaths (Keller 2020; Economist 2020). 
 
Across the world, perceived government inaction and poor policy responses to climate change have catalyzed 
civil unrest. In September, student-led awareness groups organized a week of protest events, which saw 6 
million participants worldwide (M. Taylor, Watts, and Bartlett 2019). Climate activists have also found common 
cause with more local movements. During the wave of Chilean insurgence in October of 2019, impoverished 
rural families suffering from a climate change-exacerbated “megadrought” protested over increasingly scarce 
and privatized water reserves (NASA 2019). The protests led to Chile's government conceding its hosting duties 
for the United Nations' annual climate summit to Spain; as noted by one of the country's leading climate experts, 
environmental crisis had become social crisis, and rural Chileans had been denied the chance to make their 
voices heard before the world's leading forum for addressing the issues harming them (Rojas 2019). 
 
Although research tends to focus on the developing countries expected to bear climate change’s greatest 
burden, this report seeks to emphasize that OECD nations will not be spared burdens of their own. The 
assumption that wealthier nations will be better able to handle climate change masks the enormous threat to 
the most vulnerable groups within these countries; even as international inequality has decreased, inequality 
within nations has soared (Verbeek and Osorio Rodarte 2015). Beyond the worsening of Chile’s drought, 2019 
saw deadly heat waves across Europe and Japan, devastating wildfires across Australia and the American West, 
historic storm seasons in the Atlantic and Pacific, and widespread flooding in Turkey (BBC News 2019; Japan 
Times 2019; Butler 2020; Cal Fire 2020; NOAA 2019; Cappucci 2019; Daily Sabah 2019). Even rare positive 
examples came with caveats, such as a beneficially long rainy season in Israel that only occurred after five years 
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of rainfall shortages had strained aquifers and freshwater supplies (Rinat 2019). In every OECD region, extreme 
climatic events dominated headlines. 
 
Structure of the Report 
 
In the pages that follow, we survey the wide-ranging ramifications of climate change and demonstrate how they 
affect poor children in OECD nations – a population uniquely vulnerable to the consequences of this 
destructive global phenomenon. We aim to make one conclusion clear: climate change exacerbates child poverty 
by raising poverty rates and worsening the conditions that children in poverty must endure. Governments and 
organizations around the world need to redress this disproportionate harm that climate change will inflict on 
poor children by preparing for acute calamities and preventing long-term declines in social and environmental 
conditions.  

 
 
Following a brief summary of research into climate change and child poverty in OECD nations, we investigate 
the relationship between these two topics from four different angles. First, we explore the most visible effects 
of climate change – the damage it causes to infrastructure and the built environment and how these material 
effects harm poor children. We then discuss the socioeconomic effects of climate change, illuminating how 
climate change can increase poverty rates, magnify levels of inequality, and strain social service systems – all of 
which exacerbate child poverty. Third, we discuss the acute and long-term he 
alth effects of climate change, demonstrating how this devastating global phenomenon contributes to elevated 
levels of morbidity and mortality among poor children. Finally, we consider how climate policy generates both 
positive and negative effects on children in poverty. Overall, we seek to emphasize that climate change 
compounds the hazards that poor children in OECD countries, already a vulnerable population, face in their 
daily lives. 
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After synthesizing the vast body of literature and reviewing the available evidence of how climate change affects 
child poverty – in terms of material conditions, socioeconomic effects, and health impacts – we will turn toward 
identifying key priorities for researchers and policymakers in order to guide both future research and policy 
development. This final section integrates and condenses the numerous policy priorities from the preceding 
sections into four concise recommendations. Despite the scarcity of research directly tying climate change to 
poor outcomes for children in poverty, we hope this report will act to garner attention and persuade 
policymakers of the severity of the issue, the urgent necessity for further research, and the need to deploy swift 
mitigation and adaptation measures to protect poor children. 
 
Key Findings 
 
In each of the four perspectives on climate change’s effects on children in poverty, we found substantial threats 
to acute and long-term wellbeing, and we consider potential policy solutions for each.  
 

● Material Conditions – Climate change increases the severity and frequency of environmental disasters 
and extreme weather patterns, resulting in damage to vital infrastructure and buildings. These changes 
lead to property damage, displacement, homelessness, school disruption, food insecurity, and limited 
access to health care, utilities, and other essential services. To address these issues, policymakers must 
invest in climate-resilient infrastructure, improve access to subsidized loss insurance, and implement 
policies to combat hunger. 
 

● Socioeconomic Conditions – Climate change destabilizes communities and economies, exacerbating 
existing disparities. This results in increased poverty rates, magnified levels of inequality, widened gaps 
in educational attainment, reduced employment and income stability, increased demand on social 
services, and heightened social tensions. Governments should institute targeted cash transfer programs 
for households in poverty, strengthen social programs before and after disasters, enact protections for 
workers such as public employment and retraining programs, and construct flexible public housing 
options. 
 

● Health Conditions – The effects of climate change also pose wide-ranging risks to the physical and 
mental well-being of children and families. This threat may manifest as malnutrition due to unstable 
food systems, health complications from exposure to extreme heat and flooding, cardiovascular and 
respiratory disease caused by air pollution, heightened potential for vector-borne illnesses, mental 
health disorders, and the secondary effects of parental stress and illness on their children. Policymakers 
must expand epidemiological detection systems, strengthen food security, improve the resiliency of 
health-care infrastructure, and increase access to mental health services and resources. 

 
● Climate Policy – Government interventions to address climate change engender both positive and 

negative impacts for children in poverty. Mitigation measures improve health outcomes by reducing 
air pollution through decarbonization efforts, fostering economic growth and net job creation through 
green energy and energy efficiency initiatives, and improving mobility for low-income children and 
families through public transit investment. Problems arise with the regressive distributional effects of 
some carbon pricing schemes, renewable energy subsidies, and the localized unemployment in 
communities reliant on carbon-intensive industries. To address these potential harmful effects, 
governments should consider the health benefits of mitigation, incorporate progressive distributional 
mechanisms into various taxation schemes, and target financial support and retraining initiatives to 
affected communities. 
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II.  Climate Change & Child Poverty 
 
Climate Change 
 
Recent data and research have revealed the dire state of the world’s climate. 
2019 ended as the second hottest year ever reported, coming just shy of 
the record set three years prior. In fact, the five hottest years since 
measurement began in the late 1800s all fell within the past five years 
(NOAA 2020). Substantiating this alarming trend, the World 
Meteorological Organization’s most recent semi-decadal report indicates 
that nearly every crucial climate metric continues to worsen: atmospheric 
greenhouse gas concentrations, global temperatures, and sea levels keep 
rising, while polar sea ice coverage continues to decline (WMO 2019). The 
report also attributes the increased severity of natural disasters, particularly 
heat waves, to anthropogenic causes. 
 
Scientists and policymakers have long argued that it is imperative to reduce 
greenhouse gas emissions, but recent findings have prompted an additional 
message: it is too late to entirely avoid the effects of climate change, and 
governments must now consider adaptation policy alongside mitigation 
efforts. Even if all emissions were halted immediately, the planet would 
continue to warm for decades to come because of climate inertia. 
Researchers also fear the presence of tipping points – thresholds after which change cannot be reversed and 
may even accelerate (NASA 2020). Compounding these issues, carbon-driven economies built around fossil 
fuels and supported by governments and social norms provide barriers to emissions reductions, a phenomenon 
known as carbon lock-in (Brown et al. 2008). International efforts to address climate change have sought to 
engage public and private stakeholders at all levels in the planning process to respond to the predicted damage. 
For example, Article 7 of the Paris Agreement is devoted to the issue of adaptation (UNFCCC 2020). 
Acknowledging that the harmful effects of climate change are already upon us and will only continue to worsen, 
this report emphasizes that adaptation strategies need to go beyond the built environment.  
 
Figure 1. Annual Rates of Sea Rise by Source of Rise 

 
Figure 1:  The annual rate of sea rise has been increasing in total, with this chart showing the average annual increase between 1997-2006 
versus 2007-2016. While thermal expansion—the increase in volume due to warming waters—continues to be the largest contributor, glacial 
melt and inland water remain significant sources, and the melting of ice in Greenland and Antarctic are becoming alarming contributors as well 
(WMO 2019). 
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Child Poverty 
 
Child poverty rates are one of the most common metrics of social well-being in the developed world, and for 
good reason. Growing up in impoverished households has detrimental long-term effects on children that can 
linger into adulthood, harming their health, well-being, educational outcomes, and future productivity levels. 
For example, poor children often lack essential resources, including food and quality housing, and they may 
grow up in an environment inconducive to healthy development (Madrick 2020; Thévenon et al. 2018; OECD 
2018). These disparities can lead to higher rates of health issues, including malnutrition, obesity, chronic stress, 
and mental illness (Madrick 2020; Goosby 2013). These effects, in turn, can result in poor educational 
outcomes; children in poverty are likelier to have learning disabilities, to repeat grades, and to earn lower 
achievement scores (Brooks-Gunn and Duncan 1997b; S. B. Johnson et al. 2013). Experiencing deep poverty 
can even reduce children’s IQs and lead to neurologic damage, and this cognitive impairment can persist into 
adulthood (Brooks-Gunn and Duncan 1997b; S. B. Johnson et al. 2013). In fact, being poor as a child can 
reduce earnings decades later (Corcoran and Adams 1997).  
 
Figure 2. Child Poverty Rates for OECD Countries, Most Recent Year 

 
Figure 2:  This graph depicts the child poverty rate in OECD countries for the most recent year available (2015-2019). The child poverty rate 
is defined as the percentage of children ages 0 through 17 living in households with incomes, after taxes and transfers, that are below 50 percent 
of the median household income (of all households). Rates range from under 5 percent for Denmark and Finland to over 25 percent for Turkey. 
(OECD 2019) 
 
Child poverty also burdens society as a whole. For example, in the United States, it reduces GDP by an 
estimated $1 trillion annually (McLaughlin and Rank 2018). It lowers labor force participation and productivity, 
and it contributes to the homelessness epidemic (Corcoran and Adams 1997). Child poverty even leads to 
elevated rates of crime and incarceration (Madrick 2020). Worst of all, it is wholly avoidable in the developed 
world and is the direct result of meager social welfare systems that fail to prioritize children. 
 
While researchers measure child poverty in different ways, we adopt the OECD’s relative metric and broadly 
define child poverty as the percentage of children living in households with disposable incomes below 50 
percent of a country’s median income. Using this definition, roughly one in seven children in OECD countries 
lives in poverty, with rates in individual countries ranging widely – from well under 5 percent in Denmark and 
Finland up to over 20 percent in Chile, Israel, Spain, Turkey, and the United States. The economic turmoil and 
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resulting government reforms of the Great Recession have made matters worse: roughly two-thirds of OECD 
member states still saw child poverty rates higher than pre-recession figures several years later. In many 
countries, this economic crisis disproportionately harmed the worst-off families, with percentage loss of 
household income greater for those in the bottom decile than the bottom quartile (OECD 2018). 
 
Unfortunately, many OECD countries have failed to adequately tackle child poverty in recent years. For 
example, austerity policies implemented in the wake of the Great Recession had detrimental effects on social 
spending that harmed poor children. Following initial efforts to meet the rising demand for social assistance 
amidst declining tax revenues, governments addressed growing deficits by making cuts to these programs 
(Maks-Solomon and Stoker 2019). In a review of forty-one developed countries in Europe and the OECD, 
twenty saw no growth in social spending as a portion of GDP from 2009 to 2013; in nine of those twenty, 
spending actually fell in that period. A majority of European countries reduced the portion of social spending 
allocated to family benefits from 2008 to 2013, and per capita spending on family programs decreased in a 
majority of these countries – even as other categories, such as old age programs, saw increases (Cantillon et al. 
2017). 
 
Poverty researchers are increasingly making use of non-monetary metrics in assessing populations by looking 
at whether an individual lacks basic needs and comforts in life that contribute to their overall well-being, a 
model referred to as material deprivation (Main and Bradshaw 2012). For child poverty, this approach may 
combine more universal needs such as adequate housing and nutrition with factors such as owning age-
appropriate books or feeling comfortable inviting friends to their home. A review of poverty in France, Spain, 
and the United Kingdom found that around 85 percent of children in poverty were deprived of at least one of 
these measures, compared to 53 to 66 percent of children not in poverty. In France and Spain, 36 to 41 percent 
of impoverished children were deprived in at least four measures, versus 7 percent of children in non-
impoverished households (Thévenon et al. 2018). 
 
This research demonstrates that child poverty continues to be a pressing issue for OECD nations: prevalence 
rates have not recovered from the Great Recession, spending on programs to address it has waned, and it has 
tangible consequences on children’s development, education, and overall well-being. This report suggests that 
climate change will exacerbate these issues facing poor children and will add further stress to already-strained 
welfare systems, necessitating an ambitious research agenda and a robust policy response to counteract these 
escalating harms. 
 
III.  Material Effects of Climate Change on Child Poverty 
 
By the material effects of climate change, we refer to the damage it causes 
to the physical environment on which healthy childhood development 
depends. Because climate change contributes to the extreme weather 
events that damage homes, schools, infrastructure, and natural areas, it 
jeopardizes the ability of children to live, grow, and thrive. As they already 
face burdensome socioeconomic disparities, poor children are particularly 
susceptible to these harmful impacts, and these early life stressors can even 
lead to negative outcomes decades later. In the following section, we 
outline how climate change-induced natural disasters – such as wildfires, 
floods, and droughts – destroy communities, harm poor children, and 
foreclose their futures. 
 
Natural Disasters & Extreme Weather Events 
 
Climate change has increased the frequency and severity of natural disasters 
around the world (Pachauri et al. 2015). These extreme weather events can 
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have indirect and direct impacts on children through home and vehicle loss, unaffordable insurance premiums, 
housing instability, homelessness, school destruction, and other types of property damage (Pachauri et al. 2015). 
To provide a holistic overview of how climate change can damage the physical environment of poor children, 
we first consider how wildfires, hurricanes, sea level rise, droughts, and food shortages harm poor children and 
families. This survey does not encompass every extreme weather event, but aims to highlight the most common 
and devastating.  

 
Wildfires 
 
Climate change has led to a surge in the global incidence of wildfires (B. J. Harvey 2016). By worsening droughts 
and raising temperatures, climate change creates the perfect conditions to fuel larger and more destructive fires 
that destroy property, decimate homes, and can lead to economic uncertainty for entire communities (Allen et 
al. 2018; Ruckstuhl, Johnson, and Miyanishi 2008).  
 
Many regions within the OECD face added wildfire risk due to climate change, including countries in North 
America, Oceania, and Southern Europe (Y. Liu, Stanturf, and Goodrick 2010). For example, in the United 
States, 29 million Americans are at risk of extreme wildfire conditions, 12 million of which are considered 
especially vulnerable (Davies et al. 2018; Gaskin et al. 2017).  This wildfire vulnerability, however, is unevenly 
spread across race and ethnicity in the United States; Black, Hispanic, and Native American populations are 50 
percent more vulnerable to wildfires than other groups because these communities of color often do not have 
the social, economic, or legal support to recoup their losses (Davies et al. 2018).  
 
The risk is also spread unevenly across income groups, as these fires harm poor households, and thus poor 
children, at disproportionate rates (IPCC 2014). For example, after a fire destroyed numerous housing 
complexes in 2018 in Shasta County, California, many low-income individuals lost their possessions and homes, 
and they often received no financial recuperation in the aftermath because they could not afford renters’ 
insurance (Harnett 2018). Without insurance, many may never fully rebound financially, leading to wealth loss 
and family destabilization that could last for generations.  
 
After a wildfire, impacted individuals often attempt to restore their communities by rebuilding as fast as possible 
due to pressures from residents, politicians, and others. This quick restoration can limit the ability of the 
community to prevent future wildfires, leaving children susceptible to future vulnerabilities (McGee, McCaffrey, 
and Tedim 2020) 
 

Australian Wildfire Case Study 
 
The 2019-2020 Australian bushfires, a disaster further exacerbated by climate change-related drought, 
adversely affected many Australians but especially harmed impoverished children (Yeung 2020). Researchers 
have found that one in seven Australian children live in poverty, but this is likely an underestimation due to 
the recent fires (Pollard 2020). Many Australian schools have been periodically suspended to ensure the safety 
of children. Not only have these children missed out on school days, but many low-income children who 
rely on supplementary meals and care from schools have experienced additional hardships due to the closures 
(Save the Children 2020). Numerous impoverished families have also struggled to maintain internet access 
for their children, which is a current necessity for schooling. This has led children to perform worse in the 
classroom and drop out of school prematurely (Pollard 2020).  

 
Hurricanes, Sea Level Rise and Related Flooding 

 
Climate change will lead to both rising sea levels and more intense hurricanes, resulting in increased flooding 
across the world (Bosello et al. 2012; IPCC 2014; see Appendix A for various IPCC models with estimated 
global mean sea level rise). This increased flooding may in turn lead to mass destruction, home loss, and 
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economic devastation (Pilkey, Pilkey-Jarvis, and Pilkey 2016; Nordhaus 2010), which will disproportionately 
impact children in poverty through school disturbance, increased economic insecurity, and displacement 
(Curtis and Schneider 2011; Moser and Satterthwaite 2008). While each region’s outcomes differ based on 
their heterogeneous levels of preparedness, the specificities of governmental assistance programs, and other 
contextual geographic factors, we can generalize results between OECD countries – as most are relatively 
wealthy nations that face the same environmental changes. Throughout OECD countries, research indicates 
that flooding disproportionately impacts low-income families and children due to their inability to relocate 
and lack of financial resources (see Appendix B for the estimated economic damage of climate change by 
2100). Even when they are insured, low-income households often cannot afford to pay deductibles or repairs 
that are not covered by their policy (Arnone and Spriggs 2020). Flooding can also lead to declines in 
economic activity and damage to small businesses, starving local governments of much-needed tax revenues 
and forcing them to defund crucial welfare services – triggering a vicious cycle of disinvestment and poverty. 

 
The frequent flooding in Venice exemplifies the hazards posed by rising sea levels due to climate change. 
Venice, a city of canals built on islands off the Italian mainland, is prone to flooding due to its coastal location 
and soft terrain; the mean sea level is now twenty centimeters higher than it was a century ago, and the city is 
sinking an average of one millimeter a year (Vagnoni 2019). In 2019, Venice experienced the highest peaks in 
flood waters in more than fifty years. Climate change will be especially devastating for low-lying coastal cities 
like Venice, as rising sea levels increase the destructive power of storms and floods, accelerate erosion, and 
threaten freshwater supplies (Bosello et al. 2012). Research has shown that these trends will be particularly 
harmful to children and poor households. While higher-income families can easily migrate out of the city, lower-
income residents lack the resources to enable such a move. Poor children are even more susceptible to flooding 
due to their inability to relocate to less risky terrain and rebuild safe homes after extreme floods (Roder et al. 
2017). Specifically, children have experienced school delays, home loss, and parental loss of income due to 
flooding (Roder et al. 2017).  
 
Drought, Food Shortages, and Agricultural Insecurity 
 
Agricultural development is highly vulnerable to both gradual climatic change and extreme weather events. 
Climate change can impact insect population levels, weed-infestation intensity, and plant pathogens (Houser et 
al. 2015). These changes in pests and diseases can decrease an agricultural harvest, driving up the costs of food. 
Additionally, extreme weather events can destroy crop fields and reduce water availability for plants (Houser et 
al. 2015). The IPCC has reported that projected changes in temperature and precipitation by 2050 are expected 
to increase food prices anywhere from 3 percent to 84 percent (Stocker et al. 2013). When food prices rise, 
many low-income individuals will be unable to afford the increasing costs, resulting in food insecurity and 
malnutrition (Tacoli et al. 2013). If low-income children are not properly fed, this can lead to numerous health 
problems and potential developmental difficulties, as discussed later in the health section of this report. Food 
insecurity is not a rare issue; in 2018, 7.1 percent of children in the United States were food insecure (USDA 
2019). These insecure populations may increase as climate change continues to impact agriculture and food 
systems.  
 

European Heat Wave Case Study 
 
In recent years, climate change has increased the frequency of heat waves across the world (Sampson et al. 
2013). Heat waves, such as those in 2003, 2018, or 2019 in Europe, put small children and infants at risk of 
overheating as their bodies are not able to regulate their body temperature (Watts et al. 2018). During the 
2003 heat waves, climate change increased the risk of heat-related mortality by 70 percent in Central Paris 
and by 20 percent in London (Baccini et al. 2008). Impoverished children are more susceptible to heat wave 
stress for several reasons: their parents may not be informed about the danger of heat waves, they may be 
unable to afford air conditioning, and they may live in close quarters, increasing the likelihood of negative 
health outcomes due to heat (Singer 2017). 
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Droughts, another extreme weather event made more likely by climate change, harm poor children by increasing 
food insecurity and expanding areas susceptible to wildfires, leading to homelessness, insurance loss, and 
educational delays. Fueled by climate change, areas affected by droughts are projected to globally increase from 
15 percent to 44 percent by 2100 (Y. Li et al. 2009). Droughts can dry out forests and make it easy for them to 
ignite, creating ideal conditions for a wildfire to spread quickly and destroy property (WMO 2018). These 
wildfires can also spike air pollution levels and lead to negative health outcomes for children (Davies et al. 
2018). Moreover, droughts can further strain agricultural production and increase food insecurity. They even 
exact psychological costs; researchers found that an extended Australian drought had a negative impact on the 
mental health of farmers and farm workers (B. Edwards, Gray, and Hunter 2015).  
 
Infrastructure Impacted by Climatic Shifts  

 
Climate change can drastically damage a country’s infrastructure and thus adversely affect poor children who 
rely on it. Buildings are vulnerable to short-term extreme weather events, including hurricanes and fires, and 
long-term impacts, such as soil erosion and extended heat waves (Canes 2019). In most countries, historical 
infrastructure is more vulnerable to a changing environment because it has not been adapted to new climatic 
conditions, and poor children are more likely to reside in these easily-damaged buildings and communities 
(USGCRP 2018). While coastal infrastructure is most at-risk from climate change, increased precipitation events 
will also impact inland infrastructure, such as access to roads, bridge viability, and pipeline safety. Extreme 
weather events like these may disproportionately destroy aging, poorly maintained structures, displacing low-
income families and children from their homes. 
 
When infrastructure improvements are made to prevent climate change-associated destruction, such as 
retrofitting homes to withstand flooding and erosion impacts, it can outprice certain individuals from an area 
– a process called “green gentrification” (Chappell 2018). Green gentrification makes housing unaffordable for 
many low-income families, forcing them to live in areas with greater risk for extreme weather events. These 
conditions leave poor children vulnerable to the destruction that climate change may wreak and may further 
exacerbate the socioeconomic divide as extreme weather events become more common. 
 
Figure 3. Exposed Population and Asset Value in OECD Port Cities by 2070 

 
Figure 3:  Based on projections of population and construction growth, land subsidence, and climate change, this chart shows the number of 
people and the value of buildings and infrastructure expected to be vulnerable to high winds and storm surges by the 2070s in various port cities 
across the OECD. (OECD 2008) 
 
Miami-Dade County, Florida, represents a prototypical example of green gentrification within the United States. 
In 2016, households in low-income communities within the county experienced flooding due to a massive tide. 
Generally, low-income communities tend to be less resilient to extreme weather events due to a lack of 
resources, government aid, and physical infrastructure (Delgadillo 2016). And even when affordable housing 
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options were destroyed, they were often replaced with more resilient yet expensive residential developments, 
displacing low-income populations. This low-income Miami community has aging infrastructure and has 
received very little city aid compared to nearby luxury real estate, and these low-income residents were literally 
underwater for an extended period of time because of the lack of storm-water infrastructure – substantially 
harming the poor children residing in these communities. 
 
Research & Policy Priorities 

To prevent climate change-related damage to poor children’s physical environments, OECD countries must 
implement adaptation policy. While each country faces its own unique mix of extreme weather events and thus 
must adopt individually-tailored prevention strategies (Pachauri et al. 2015), we identify research areas ripe for 
further inquiry to better inform policy, and we craft general policy priorities that may help guide policymakers 
as they work to alleviate child poverty and combat climate change. 

● Conduct further empirical research and develop quantitative data on how socioeconomic status and 
natural disasters disproportionally impact a child’s housing accommodations, school facilities, and 
familial income loss, both in the short and long-term.  
 

● Analyze different communities that have experienced green gentrification in order to understand how 
infrastructure improvement, while beneficial, may negatively impact low-income families.  

 
● Invest in climate-resilient infrastructure through “safe-to-fail” designs, updated redevelopment plans, 

and advanced predictive technologies to create safer environments, especially for low-income families 
(see Appendix C for further policy options to increase resilient infrastructure).  

 
● Include climate variability and uncertainty in policy, accounting for a variety of potential scenarios. 

Policies should include risk prevention, contingency planning, and emergency relief for extreme 
weather events so that communities are prepared under most circumstance that may occur. 

 
IV.  Socioeconomic Effects of Climate Change on Child Poverty 
 
While the consequences of climate change are widespread and affect various populations, its socioeconomic 
impacts will be especially devastating for the most vulnerable groups of society, particularly children living in 
poverty. As extreme temperatures and an increase in destructive natural disasters wreak havoc on communities 
around the world, they will disproportionately burden low-income families and their children – groups that are 
not financially resilient and lack the necessary resources to adapt to this changing environment. This section 
outlines the multitude of effects climate change has on socioeconomic spheres, such as poverty and inequality, 
welfare and social services, and social tensions. 
 
Poverty & Inequality  
 
Increased Poverty 
 
One of the most alarming effects of climate change is an increase in poverty. Recent disasters have revealed 
that effects of climate change – such as droughts, forest fires, and land degradation – directly impact a region’s 
economic livelihood (Skoufias et al. 2011). Countries that rely on environmental stability to sustain their 
economies are at the highest risk of negative impacts due to climate change (Reuveny 2007). This is especially 
true for regions that depend on agricultural production for survival and economic growth (Rosenzweig and 
Parry 1994). As crops die from reductions in rainfall and land degradation, poverty and income will 
consequently decline (Skoufias et al. 2011). Poverty can also increase in an area due to forced environmental 
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migration or infrastructure devastation (Hugo 2008). Individuals will be 
forced to retreat from their homes in search of safety and resources 
elsewhere, further hurting a community’s economy (Skoufias et al. 2011). 
Studies have also shown that climate change has long-lasting effects on an 
individual’s income growth. Low-income individuals that live in regions 
that are more vulnerable to negative climate effects have seen slow rates of 
long-term growth in income (Skoufias et al. 2011). This can lead to a 
lifetime of increased poverty for themselves and their families. Children 
that suffer from poverty are likely to experience various adversities that 
stem from their family’s financial hardship, such as learning disabilities, 
stunted growth, low school achievement, and a higher likelihood of 
emotional and behavioral problems (Brooks-Gunn and Duncan 1997a). 
These instances of poor development in adolescence have long-term 
effects on an individual’s adult life; stunted growth, poor cognitive 
development, and low educational attainment will likely lead to lower 
economic achievement and productivity later in life (Dewey and Begum 
2011). 
 
Wealth & Income Inequality  
 
The effects of climate change are particularly harmful to impoverished 
families and can exacerbate economic inequality. For example, using data 
from the Panel Study of Income Dynamics, researchers found that damage 
from hurricanes and other natural hazards was correlated with increased 
levels of wealth inequality (Howell and Elliott 2018). In fact, even areas 
receiving more FEMA aid saw increased inequality levels (Howell and 
Elliott 2018). These findings make intuitive sense; low-income households 
have fewer financial resources to protect themselves from the 
repercussions of environmental destruction and a lower adaptive capacity to cope with weather shocks. They 
also may live in areas that experience a higher incidence of natural disasters (Tol et al. 2004; Reuveny 2007). 
For instance, impoverished families will be unable to migrate to safer regions, thus putting them in danger of 
imminent natural disasters (Reuveny 2007). In other cases, impoverished families forced to flee their homes 
due to infrastructure destruction or economic decline from climate effects will have a much higher financial 
liability than others. Children whose families face income and wealth inequality have a higher likelihood of poor 
health outcomes, inadequate educational opportunities, and a higher probability of facing long-term social 
inequalities (Murali and Oyebode 2004).  
 
Social & Demographic Inequality  
 
Families living in poverty are not the only people at greater risk of extreme climate effects; inequality along 
social and demographic divides will also increase due to the negative consequences of climate change. Gender 
inequality has long been an indication of poverty rates (Christopher et al. 2001). Traditionally, women are more 
likely than men to face extreme poverty due to the disparities they experience in social, political, and economic 
spheres (Demetriades and Esplen 2010). Because of unequal representation and access in these areas, women 
must adapt to the same situations as men, but with fewer resources. In some industries and countries, women 
on average earn less money than men performing the same job (Carnevale, Smith, and Gulish 2018). Children 
of female-headed households are therefore more likely to live in poverty due to this income inequality (Tucker 
and Lowell 2016). This disparity makes women overall more susceptible to the economic consequences of 
climate change and their ability to adapt to its effects (Demetriades and Esplen 2010). In fact, women in poverty 
who must adapt to the effects of climate change have a higher risk of mental and physical health issues and an 
inability to find secure employment (Demetriades and Esplen 2010).  
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Just as gender inequality amplifies the risks women face due to climate change consequences, racial disparities 
also lead to socioeconomic and political inequality. Nations that have traditionally experienced racist rhetoric 
are more likely to see differences in allocation of resources between races (Newell 2005). Different ethnic and 
racial groups in countries that are systematically unequal have a higher probability of facing destructive climate 
effects, which further pushes them into extreme poverty (Raleigh 2010; Newell 2005). Disadvantaged 
socioeconomic groups who already face inequality in social, political, and economic spheres have a much higher 
chance of suffering from negative consequences of climate change, such as loss of employment, safe places to 
live, and health supplies (Newell 2005). Children whose families are affected by low socioeconomic status tend 
to suffer from poor developmental outcomes, which create long-lasting issues, such as lack of social skills and 
low educational attainment (Conger, Conger, and Martin 2010). Both developed and developing nations 
experience social inequality due to race or ethnicity, with social class also related to climate change adaptability 
(Newell 2005). This social inequality among disadvantaged groups plays a strong role in climate change 
susceptibility, and in these groups’ capability to secure resources and support to endure destructive 
environmental changes. 
 
Welfare & Social Services  
 
Climate change can reduce access to and raise demand for social services. It will disrupt educational curricula, 
increase unemployment rates, reduce housing access, and trigger substantial amounts of property damage – 
straining the social service systems that provide basic needs to low-income households and children. 
 
Education 
 
Some OECD countries already face frequent natural disasters that affect children’s access to education, and 
climate change will only intensify these challenges for schools (Sheffield et al. 2017). For example, studies in 
Texas and North Carolina found that hurricanes have led to temporary but lengthy school closures, creating 
learning difficulties for students and leading to missed school-days (C. Davis 2020). These harms were especially 
severe for low-income children and poor communities (C. Davis 2020). Environmental disasters may also force 
poor children to relocate or destroy school facilities, which adversely affects school attendance and 
performance. Evidence shows a positive relationship between school attendance and academic achievement 
(Gottfried 2010). As the effects of climate change accelerate, school disruptions may increase.  
 
While there is a scarcity of literature specifically linking climate change to educational outcomes, some evidence 
demonstrates how trauma exposure in childhood impacts education. Studies show that trauma exposure, 
including from natural disasters, can lead to increased difficulty concentrating and learning – thereby harming 
academic performance (Wright and Ryan 2014). Research examining childhood trauma reveals that when 
triggered, children’s stress response system will lead them to fight, freeze, or flee (van der Kolk 2005). In a 
school, this could result in a variety of maladaptive behaviors, including physical violence, disorganized thinking, 
and appearing inattentive (Wright and Ryan 2014).  
 
Evidence shows that disruption in schooling can lead to lower academic achievement (Gibbs et al. 2019). A 
study from Australia tracks test scores of students attending schools severely harmed by bushfires (Gibbs et al. 
2019). It found that, over an extended period of time, academic scores in affected schools were lower on average 
than the scores of students in less affected schools. Evidence also shows that prenatal exposure to a natural 
disaster can lead to lower test scores (Fuller 2014).  
 
Because Australia endures frequent natural disasters, Australian schools use disaster education to raise 
awareness among students and to prepare them for action (Boon and Pagliano 2014). Research shows limited 
evidence regarding evaluation of school-based disaster education programs, for both Australia, and other 
OECD countries. Future research in this area, as well as establishing preparedness resources for children, will 
potentially help reduce vulnerabilities. Researchers warn, however, that poorly taught disaster education 
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programs could have harmful effects on students’ anxiety, including an exaggerated sense of vulnerability (Boon 
and Pagliano 2014).  
 
The effects of parental education on adaptability and resilience also merit consideration. Evidence shows an 
association between education and higher levels of resilience over the long-term, including better psycho-social 
health (Frankenberg et al. 2013). In the period immediately after the 2004 Indian Ocean tsunami, better-
educated people minimized dips in spending levels and were less likely than others to live in a camp or 
temporary housing. While this relationship is not necessarily causal, as the better educated people may have had 
greater resilience due to higher access to financial and social resources (Frankenberg et al. 2013), it suggests that 
families with less education may not cope as well in the aftermath of a natural disaster, increasing the 
vulnerability of their children.    
 
Unemployment  
 
Assessing the effect of climate change on unemployment can reveal potential impacts on family income levels 
and access to social insurance. Considering the significant risk of unemployment caused by climate change, 
examining the effects of unemployment on children’s wellbeing deserves significant attention.  
 
Evidence shows that climate change increases unemployment, especially in areas with a larger proportion of 
jobs relying on ecosystem services or the absence of environmental hazards (ILO 2018). With levels of 
unemployment varying across the OECD, it is difficult to calculate what percentage results from climate change. 
There is evidence, however, that investing in climate mitigation measures creates jobs in renewable energy and 
green construction, with the potential to reshape the labor market (OECD 2012; see Effects of Climate Policy 
section).   
 
Figure 4. Employment Reliant on Ecosystem Products and Services 

 
Figure 4:  This table shows the percentage of jobs in eleven countries and the European Union that are in industries reliant on ecosystem services 
and products. Major shifts in climate may leave these workers exposed. (ILO 2018)  
 
Parent employment significantly impacts a child’s well-being. Evidence shows that unemployment leads to poor 
outcomes, including a deterioration in psychological well-being, physical health, and economic situations, which 
often affect children of the unemployed (Ström 2003). Research also shows that parental job loss, which often 
leads to longer-term unemployment, has a negative effect on children’s school performance – perhaps because 
parental job loss can cause economic and mental distress, both of which can affect a parent’s ability to provide 
support for their children. (Rege, Telle, and Votruba 2011). 
 
Homelessness & Reduced Housing 
 
Natural disasters and displacement as a result of climate change may lead to unstable housing or homelessness, 
adversely affecting children. High-mobility families may experience homelessness, reduced housing, or school 
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mobility (Fantuzzo et al. 2012). Homelessness causes severe residential instability and primarily occurs within 
low-income families. Homelessness can also disrupt healthy development in children and contribute to poor 
levels of academic achievement, as well as emotional and behavioral problems (Cutuli and Herbers 2014). In 
some cases, the increased personal and family stress from housing uncertainties can also exacerbate negative 
behaviors, such as child abuse (Kingsley, Smith, and Price 2009). Perlman and Fantuzzo (2010) identify that 
the developmental timing of homelessness can influence the risk. Their findings show that a child experiencing 
homelessness as a toddler faces a greater risk for poor achievement than when the child experiences 
homelessness later in development.  
 
Residential stability influences a child’s educational development. High residential mobility is associated with 
negative youth outcomes. Examples include low achievement and decreased rates of high school completion, 
especially among urban youth (Voight, Shinn, and Nation 2012). Research also shows that homeless and highly 
mobile students demonstrate reduced school achievement compared to children from low-income but 
nonmobile households (Obradovic et al. 2009). In addition to limiting a child’s community resources, residential 
mobility may also impact a parent’s well-being. Parents struggling financially with housing may consequently 
suffer from anxiety and stress (Kingsley, Smith, and Price 2009; Voight, Shinn, and Nation 2012). These 
financial hardships could affect parent’s ability to support the educational development of their children.  
 
Residential mobility does not necessarily indicate school mobility, although there is a correlation between the 
two. There is evidence that school mobility, especially while experiencing homelessness, leads to lower academic 
achievement as well as problems in classroom engagement (Fantuzzo et al. 2012). While there is a small body 
of research investigating the association between homelessness and educational outcomes of children in the 
United States, future research should be dedicated to this relationship in other OECD countries.   
 
Subsidized Loss Insurance  
 
As climate change continues to wreak damage on OECD nations, demands for subsidized insurance will 
escalate, making it important to strengthen the resilience of vulnerable groups and improve their adaptive 
capacity. Evidence shows that OECD nations can alleviate long-term poverty through vulnerability-targeted 
social protection (Carter and Janzen 2015). Findings demonstrate, however, that in the case of severe climate 
change, even robust social protection programs lose their ability to mitigate poverty and climate change risk.  
Climate change-fueled hurricanes and natural hazards can lead to tens of billions of dollars of damage, thereby 
overwhelming insurance programs (Arnone and Spriggs 2020). Insurance can also become unaffordable in 
response to these increasing risks of natural disasters and the concomitant rise in insurance prices (Zou 2020). 
For instance, the rise of premiums in the EU have led to unaffordable flood coverage rates and a decreased 
demand for flood insurance, which reduces financial resilience (Tesselaar, Botzen, and Aerts 2020). The United 
States has not been spared from insurance issues of its own; some officials even worry that rising U.S. flood 
insurance premiums could spiral into a mortgage crisis (Zou 2020). Private homeowner’s insurance covers 
natural disasters, with the government intervening when private insurance markets fail (Brusentsev and Vroman 
2017). Researchers suggest public reinsurers as a mechanism to reduce flood insurance premiums, as the 
government can borrow money at a lower rate (Tesselaar, Botzen, and Aerts 2020).  
 
Lack of access to flood insurance exacerbates water-related disasters for low-income communities of color. In 
2017, Hurricane Harvey caused mass destruction and flooding in Houston, Texas. While initial data indicated 
that hurricane victims only suffered short-term financial impacts, further analysis revealed that individuals who 
did not expect to receive flooding or who were in weak financial positions were most negatively impacted 
(Ricketts and Gallagher 2020). Flood insurance is the most significant form of assistance available following a 
catastrophic flood in the United States. Flood insurance is required in high-risk flood areas within the United 
States through the federal government, but most homeowners fail to purchase this insurance (Arnone and 
Spriggs 2020). Beyond flood insurance, there are three other forms of assistance in the United States: Federal 
Emergency Assistance Agency (FEMA) grants, Small Business Administration (SBA) disaster loans, and 
Internal Revenue Service disaster refunds (Ricketts and Gallagher 2020). These additional forms of assistance, 
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however, are not evenly distributed. SBA disaster loans deny significantly more loans in areas with larger 
minority populations, more subprime borrowers, and higher levels of income inequality. Moreover, households 
with higher socioeconomic statuses disproportionately use government flood insurance (Begley et al. 2018).  
 
Lack of insurance also affects housing and educational outcomes. Individuals outside the floodplain in Houston 
were less likely to purchase flood insurance; therefore, these populations declared bankruptcy at higher rates 
following Hurricane Harvey. Children experienced home and vehicle loss, school disruption, and temporary 
homelessness. Harvey hit Houston in August, very close to the beginning of the United States public school 
year, forcing many schools to start several weeks late due to a lack of sufficient facilities, teachers, and attending 
students (Isensee 2017; C. Davis 2020).  
 
Social Tensions 
 
Effects of Crime 
 
Ample evidence supports the connection between climate change and social conflict across diverse regions 
globally. Conflicts can be exacerbated by crime and political tension and can result in forced migration and 
higher instances of xenophobia (Agnew 2011; Akresh 2016). As the effects of climate change continue to 
intensify, social tensions among citizens and their governments will surely escalate as well.  

 
Researchers attempting to map the effects of climate change have recently taken an interest in how extreme 
temperature contributes to crime in different cities and countries (Akresh 2016). An economic review of fifty-
five regions found that areas experiencing abnormally warm temperatures and longer periods of little rainfall 
saw an increase in the probability of conflict (Akresh 2016). Another study found a positive correlation between 
rising temperatures and increased criminal activity in United States counties (Akresh 2016). The study predicted 
that crime rates in the United States will likely increase by 1.5-5.5 percent by the year 2100 due to climate 
change, with estimates of an additional 1.2 million aggravated assaults and an estimated increase of 22,000 
murders (Akresh 2016). Researchers who have conducted studies on the relationship between increased crime 
and climate change point to several factors explaining this correlation: higher temperatures can cause anger, 
irritation, aggression, and a rise in outdoor activities (Agnew 2011). Areas with a higher concentration of low-
income households are more likely to be affected by climate change-triggered crime; perhaps due to a lack of 
air conditioning, hotter weather leads to increased outdoor activity and potentially criminal behavior (Agnew 
2011). Climate change can also increase crime and social conflict through other mechanisms, including 
increased competition for social and economic resources, possible shortages of food and medical supplies, and 
an increase in poverty (Agnew 2011). Tensions between citizens and their government are likely to follow when 
their demands are not met, which can create further social conflict and crime (Akresh 2016). Studies on 
increased delinquency in communities have demonstrated the destructive effect that crime has on a child’s 
educational growth and mental health; children raised in communities with high crime rates are more likely to 
have poorer school attendance and report more instances of distress and mental health issues (Bowen and 
Bowen 1999; Osypuk et al. 2012). 
 
Environmental Migration & Social Consequences 
 
The disastrous effects of climate change will not only shape the material conditions of a region but will also act 
as migration pressures. As countries fall victim to the destructive nature of climate change and become 
uninhabitable due to loss of economic and social resources and infrastructure decay, populations will be forced 
to find refuge in other regions. Environmental migration caused by rising sea levels, land erosion, and a shortage 
of food or freshwater supply will occur involuntarily, as families and individuals will no longer have the 
resources needed to sustain themselves (Reuveny 2007). Environmental migration is most common in areas 
that rely heavily on environmental dependency for their economic growth and citizen well-being, including 
countries that rely on agricultural production for food supply and economic support as well as access to 
freshwater sources (Naser 2011; Reuveny 2007). Rural Mexican and Central American farmers have been 



 
 

16 

particularly devastated by climate change’s impact on their land; droughts and long spells of little rainfall resulted 
in poor crop harvests (Spring 2009). This agricultural devastation has forced many Central Americans to seek 
environmental refuge in the United States in search of sustainable employment and an improved livelihood (S. 
Feng, Krueger, and Oppenheimer 2010). Individuals living in regions more susceptible to climate change-fueled 
natural disasters are likelier to become environmental refugees. Inquiry into this subject has just begun, but 
studies have shown that Latin America, sub-Saharan Africa, and Southeast Asian countries will experience the 
highest number of environmental refugees over the next thirty years (Rigaud et al. 2018). This issue, however, 
affects OECD countries as well; New Zealand has seen elevated migration levels from the Pacific Islands due 
to climate displacement, as migrants move from small islands to larger countries in response to natural disasters 
and rising sea levels (Nunn, Kohler, and Kumar 2017). The EU has also experienced a surge in immigration 
from distressed regions in the Middle East and North Africa, potentially spurred on by climate change. In fact, 
by the end of this century, the number of refugees seeking asylum in the EU could triple as a result of increased 
temperatures and extreme weather fluctuations (Missirian and Schlenker 2017). These preliminary studies 
indicate a growing need for more research into climate displacement and migration, particularly studying post-
asylum patterns of migration. 
 
Environmental migration produces negative consequences for both countries of origin and destination. These 
consequences come in many different forms, from economic strain to social tension. An increase in population 
leads to higher competition between individuals for resources such as employment, housing, and social services 
(Reuveny 2007). As competition arises among different groups of people, tensions among the merged 
populations can lead to conflict with each other and with governments. As environmental migrants seek refuge 
in foreign regions, the blend of ethnicities could lead to xenophobia and distrust among different nationalities. 
In effect, these tensions could lead to political instability, further inciting conflict (Reuveny 2007; Naser 2011). 
One study that explored the likelihood of conflict due to environmental migration, however, found that 
developed countries had a much lower probability of high intensity conflict compared with developing 
countries (Reuveny 2007).  
 
Forced migration due to environmental calamities and conflict particularly harm children, as they are likely to 
face distress and health issues due to the consequences of environmental refuge. This distress stemming from 
forced migration results from unreliable access to school, poor housing, stigma coming from refugee status, 
and family instability (Wessells and Kostelny 2012). Children forced to migrate due to environmental 
destruction are also more susceptible to both physical and emotional health problems, such as post-traumatic 
stress disorder, malnutrition due to food shortages, and increased probability of communicable diseases 
(Bronstein and Montgomery 2011). These health problems arise from a lack of access to medical resources and 
immunizations (McMichael, Barnett, and McMichael 2012).  
 
Research & Policy Priorities                                                 
 
Due to the severity of climate change’s consequences, government administrations must begin taking steps 
toward risk management techniques and adaptation policies to curb negative social effects. Although the need 
for adaptation policy and the most effective strategies will vary based on the vulnerability of the region or 
country and their adaptive capacity, no country will be spared (Australian Greenhouse Office 2006). The 
following policy options provide a few examples of strategies for equitable social policies to stabilize family life 
(for additional priorities, see Appendix D). Their effectiveness and feasibility will vary based on available 
resources in each OECD country.   
 

● Institute and expand universal child allowance to alleviate child poverty’s burden. Like other income 
transfers targeted at children, reliable flexible cash subsidies reduce the cost of raising children and 
allow families to respond to needs and climate-related emergencies. Such supports may also further 
educational attainment, improve child health, reduce crime and homelessness, and increase labor 
market productivity (Garfinkel et al. 2016; Shaefer et al. 2018; Thévenon et al. 2018; Diffenbaugh and 
Burke 2019).  
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● Expand techniques for schools to engage traumatized children more meaningfully. Strategies include 

supporting children’s inherent strengths by fostering positive relationships with teachers, supporting 
children’s transition to school, and creating a supportive learning environment (Wright and Ryan 2014). 

 
● Build rapid rehousing programs to transition families into permanent housing and reduce the risk from 

homelessness as a result of climate change. Programs that lead to residential stability can increase the 
likelihood of academic resilience, as well as allowing families to stay connected to needed resources 
and services (Cutuli and Herbers 2014). 

 
● Expand affordable insurance policies to anticipate the potential for natural disasters. Strategies to 

reduce the burden on children by focusing on family well-being target improved finances after natural 
disasters by providing home repairs, temporary shelter expenses, or food loss. Some researchers have 
even proposed government-directed “planned relocation” programs to facilitate the transition of 
vulnerable populations to safer areas that are more protected from the harms of climate change (Ferris 
and Weerasinghe 2020). 

 
● Offer humanitarian aid to environmental refugees through protective policies or social support. Due 

to the millions of people displaced by climate change effects, countries must be prepared to offer aid 
to migrants, depending on their available resources and economic ability (Renaud et al. 2007).  
 

V.  Health Effects of Climate Change on Child Poverty 
 
Physical Health Effects 
 
The effects of climate change, in the form of air pollution, heat waves, food insecurity, and vector-borne disease, 
contribute to worsened public health outcomes. These trends in impacts, exposures, and vulnerabilities 
continue to pose health hazards across OECD populations, as well as risks to core public health infrastructure 
and services. Children in poverty experience specific climate-related health vulnerabilities that place them at 
greater risk than adults. It is important to think about climate change effects as a pressing public health issue as 
well as a climatic, social, and technological issue. 
Extreme Heat 
 
Global temperatures have risen in the past three decades, and human 
vulnerability to the health effects of this increase has worsened as well. This 
extreme heat exposure increases morbidity and mortality from heat stress, 
cardiovascular disease, and renal disease, especially for those with 
underlying diabetes and chronic respiratory disease and those living in 
urban areas (Watts et al. 2018; Kenny et al. 2010; Kjellstrom et al. 2010; G. 
B. Anderson et al. 2013). The increased frequency and severity of extreme 
heat events pose a particular risk for children. Children have a small body-
mass-to-surface-area ratio and higher susceptibility to dehydration than 
adults, which makes them more vulnerable to heat-related morbidity and 
mortality than healthy adults (Xu et al. 2012). Children under five and 
infants under one year old show evidence of higher mortality as daily 
temperatures increase (Basu and Ostro 2008). Extended exposure to high 
heat and lack of access to drinking water puts stress on kidney function 
and increases risk for chronic kidney disease (R. J. Johnson et al. 2019). 
Even so, epidemiologic analyses of heat waves in the past have not found 
a significant increase in mortality among children and infants compared to 
adults, but the predicted surge in extreme heat episodes in the future will 
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represent a pathway by which this population-specific vulnerability will become increasingly relevant (Kovats 
and Hajat 2008).  
 
Additional non-biological factors that can impact heat-related morbidity and mortality in children include 
caregiver resources, air conditioning use, nutritional status, vaccination status, and access to social and medical 
infrastructure (Ostro et al. 2010; Bandyopadhyay, Kanji, and Wang 2012). Childhood poverty impacts all of 
these resources and health statuses, which may result in worsened temperature exposure health outcomes for 
this specific population. Additionally, urbanization exacerbates extreme heat trends. The urban heat island 
effect results from a combination of increased absorption of solar radiation, reduced evapotranspiration due to 
lack of vegetation, net heat storage in urban surfaces, and anthropogenic emissions (Oleson et al. 2015). 
Continuous monitoring of childhood morbidity and mortality in response to increasing temperatures will be 
necessary in order to observe increases in vulnerability. This monitoring should include the development of 
outcome measures that can quantify the impact of temperature extremes on children and the ways in which 
socioeconomic factors exacerbate the relationship between temperature and children’s health (Xu et al. 2012). 
Specific data on mortality, morbidity, and disability-adjusted life years (DALYs) would contribute to impact 
quantification.  

 
Malnutrition 
 
Malnutrition is already a leading cause of health loss worldwide, but climate change will cause vulnerable 
populations across all OECD nations to experience worsened health effects  (Costello et al. 2009; Watts et al. 
2018; Myers et al. 2017; Phalkey et al. 2015). Prolonged drought is a major determinant of premature mortality 
because it results in reduced arable land, reduced crop yields, food insecurity, and malnutrition. Malnutrition is 
particularly harmful to children because it causes stunting, wasting, and mortality (De Onis et al. 1993). Climate 
change-induced marine food security reductions also exacerbates undernutrition. Sea surface temperatures are 
rising, which bleaches coral and disrupts marine ecosystems. Recent analysis from The Lancet paired increases 
in ocean temperature and coral bleaching (an indicator of thermal stress) with decreases in per-capita capture-
based fish consumption (Watts et al. 2018).  
 
Climate change is predicted to reduce the protein and micronutrient contents of plant foods in the future, which 
will disproportionately affect nutrition in children (Myers et al. 2017; Taub, Miller, and Allen 2008). Alterations 
to crop yields and nutrient contents of these staple foods will increase their prices, leading to further increases 
in nutrient deficiencies in populations that are food insecure (Porter et al. 2015). These changes might prompt 
further shifts in the eating patterns of populations toward processed food and beverage products that are high 
in fats, sugars, and sodium and lead to higher risks of obesity, asthma, and chronic disability (An, Ji, and Zhang 
2018; Y. C. Wang et al. 2011).  

 
While severe food insecurity and hunger are linked to stunting, wasting, and mortality, moderate undernutrition 
is paradoxically associated with higher obesity prevalence and associated adverse health consequences in 

New York City Hurricane Sandy Case Study  
 
Climate change-related natural disasters can have multi-dimensional public health impacts that overwhelm 
individual cities’ capacities to handle these risks. Hurricane Sandy created a tidal surge in New York City 
that directly and acutely caused deaths by drowning, but also presented health risks through disruptions to 
housing, infrastructure, and population-specific emergency response gaps. Flooding and sewage exposure 
as well as crowding in temporary shelters posed greater risks to infection with vector-borne and water-born 
illnesses (Bloom et al. 2016; Ridpath et al. 2014). The hurricane caused five hospitals in New York City to 
shut down. Two million New York City residents lost power, and many residential buildings continued to 
lack electricity, heat, or running water because of saltwater flood damage. Attempts to restore power or heat 
to individual homes in unsafe ways led to carbon monoxide poisoning (Kinney et al. 2015). 
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vulnerable child populations. Periodic, moderate food insecurity is associated with higher risk of obesity in 
high-income countries (Moradi et al. 2019). Thus, obesity, undernutrition, and climate change can be 
conceptualized as an inter-linked syndemic (Swinburn et al. 2019; McGuire 2015; Gakidou et al. 2017). 
Malnutrition has multiple forms, not just hunger; therefore, malnutrition is better conceptualized as a 
physiological condition caused by an unbalanced diet and represented by the combination of child and maternal 
malnutrition, micronutrient deficiencies, and indicators of obesity. Families and children experiencing poverty 
in OECD nations are subject to competing demands that often result in processed fast foods becoming the 
most affordable, convenient, and rational choice for them. Undernutrition and obesity both stem from poor 
diets and restriction in choice from food deserts that are found most often in high poverty areas. 
 
Flooding 
 
Floods and extreme precipitation present varied health risks; in addition to immediate injury and death from 
flood water, longer-term impacts on health include spread of infectious disease and mental illness, both of 
which are exacerbated by the destruction of infrastructure, homes, livelihoods (Zhong et al. 2018; Du et al. 
2010). Flooding and storm surges represent increasing health risks as sea levels continue to rise and impact 
growing populations of people living near coastlines (Lane et al. 2013; Walsh et al. 2014). The pathways by 
which storms and flooding can impact health are through direct exposure to storm hazards, evacuation, 
exposure to secondary hazards (especially utility outages and accidents), exposure to contaminated drinking 
water, and mold growth in housing and and shelter (Lane et al. 2013). Flooding and wind damage from storms 
can set off widespread power outages that make it impossible to control temperature in homes and shelter, 
preserve food stores, access water, and operate medical equipment. These effects lead to negative health 
outcomes from exposure to extreme temperatures as well as carbon monoxide poisoning from backup 
generators and improper use of cooking equipment (Beatty et al. 2006; G. B. Anderson and Bell 2012). Intense 
rainfall and wind can compromise water quality via mobilization of pathogens, toxins, and untreated sewage 
(Rotkin-Ellman et al. 2010; Ruckart et al. 2008). When structures are inundated with water, they engender risks 
for mold growth and may result in subsequent respiratory symptoms and childhood asthma (Barbeau et al. 
2010). 

 
As demonstrated by recent hurricanes and other floods, critical health-care infrastructure can be damaged as a 
result of coastal storms. This infrastructural damage includes hospitals, nursing homes, primary and mental 
health care facilities, and pharmacies. In addition, for people who evacuate flood-prone neighborhoods, living 
for extended periods in shelters is associated with increased risk of communicable diseases and with 
interruption in medical care that could otherwise prevent complications from chronic health conditions (Arrieta 
et al. 2009). Loss of medical record information, medications (including information regarding names and 
dosages), and access to routine medical care can exacerbate health problems. 
 
Air Pollutants and Allergens 
 
People in over 90 percent of global cities are exposed to polluted air that contributes to respiratory and allergic 
diseases, including asthma, chronic obstructive pulmonary disease, cardiovascular disease, pneumonia, and 
possibly tuberculosis (Laumbach and Kipen 2012). Air pollution concentrations worsened between 2010 and 
2016 in nearly 70 percent of cities worldwide. The incidence and prevalence of allergic respiratory diseases and 
bronchial asthma appears to be increasing worldwide, and people living in urban areas more frequently 
experience these conditions than those living in rural areas. Global atmospheric models demonstrate the link 
between premature mortality and pollution across emission source categories, projecting a doubling in the 
contribution of air pollution to premature mortality by 2050 (Lelieveld et al. 2015). 
 
Ground-level ozone is produced on hot, sunny days from a combination of nitrogen oxides, carbon monoxide, 
and volatile organic compounds that are produced from vehicle exhaust, which makes it an air pollutant directly 
affected by temperature increases and the greenhouse gas effects of climate change (Ebi and McGregor 2008; 
Tsai et al. 2008). Exposure to ozone results in decreases in lung function, increased mortality, increased 
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cardiovascular issues, and increased hospitalizations (Dennekamp and Carey 2010; Kampa and Castanas 2008). 
Ozone-related emergency room visits for asthma among children under the age of 18 in New York City have 
been projected to rise 7 percent in the 2020s compared to the 1980s (Sheffield et al. 2011). Analyses of climate 
change effects on ozone levels indicate increases in mortality and morbidity (Bell et al. 2007; Sarnat et al. 2013; 
Halonen et al. 2010). Meta-analyses indicate that while younger people generally have lower mortality risk for 
ozone exposure than older people, there is a growing association of mortality risk with unemployment, lower 
occupational and poverty status, and lack of central air conditioning (Bell, Zanobetti, and Dominici 2014). 
Additionally, there is a need for further research into the risk of ozone exposure in children to higher rates of 
morbidity and disability. 

 
Exposure to airborne pollen is associated with allergic sensitization, hay fever development, and exacerbation 
of asthma (Kihlström et al. 2003; Sheffield et al. 2011; Darrow et al. 2012). Rising CO2 concentrations directly 
increase pollen exposure due to CO2 fertilization, and global warming over the past three decades has 
specifically advanced the starting date of the tree pollen season by up to three weeks as well as extend the total 
length of the season across Europe and North America (L. H. Ziska et al. 2003; L. Ziska et al. 2011). The health 
impact of pollen and other allergens can be worsened by air pollution, especially since ragweed and other 
allergenic plants will grow more easily from predicted climatic changes (Case and Stinson 2018). Damage to 
airway mucous membranes caused by air pollution may result in increased access of inhaled allergens to the 
cells of the immune system, thus promoting sensitization of the airway and more severe response to 
aeroallergens (Laumbach and Kipen 2012). Urban areas such as New York City may experience further 
influences on the length and severity of the pollen season from the urban heat island effect and locally higher 
CO2 concentrations (L. H. Ziska et al. 2003; Salo et al. 2014). As a result, future changes in temperature and 
CO2 could lead to changes in the dynamics of the pollen season and potentially increase the morbidity of 
allergic diseases such as asthma. Children’s lungs have smaller airway capacity, higher oxygen demand, and cycle 
proportionately greater volume of air than adults. These limits make children more susceptible to the effects of 
aeroallergens and pollutants than adults (Babin et al. 2007; I.-J. Wang et al. 2016; Pierse et al. 2006; Qian et al. 
2004).  
  

Health Effects of Pollution and Remediation Case Studies 
 
Exposure to air pollution reduces health at birth, reduces cognitive ability and memory, increases medical 
visits, and increases premature mortality. Electronic toll station implementation that do not require cars to 
idle and stop for payments led to improvements in birth outcomes for those living close to the toll stations 
(Currie and Walker 2011). Retrofitting diesel school buses in Georgia resulted in higher physical and mental 
test scores for students (Austin, Heutel, and Kreisman 2019). A traffic congestion tax reduced air pollution 
in downtown Stockholm, reducing hospital admissions for asthma in children ages 5 and under (Simeonova 
et al. 2018). People living upwind of major airports have lower rates of hospitalization for asthma and heart 
emergencies (Schlenker and Walker 2016).  

 
Vector-borne Diseases 
 
Arboviruses are a category of tropical diseases spread by arthropod vectors, most commonly mosquitoes, and 
can result in human infection with dengue fever, West Nile virus, Zika fever, yellow fever, chikungunya, and 
other zoonotic encephalitides. There are an estimated 390 million infections a year with 3.9 billion people at 
risk across 128 countries for this category of arboviruses. Deforestation results in human encroachment into 
areas where exposure to zoonotic disease increases (Possas et al. 2018). Climate change is producing a warmer 
and wetter climate, which broadens suitable mosquito habitats (Monath and Vasconcelos 2015). Increased 
human mobility and migration also facilitate the spread of illness to previously disease-free areas. Overall, global 
environmental change, through climate change, deforestation, urbanization, and ecological disruption resulting 
from human mobility and invasive species, will spur an expansion and intensification of arboviral illnesses 
throughout the world (Kamal et al. 2018). Multiple species of arbovirus-spreading mosquitoes are likely to begin 
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inhabiting the United States, Europe, and Australia, as these regions are already currently suitable for these 
mosquito populations after ongoing climate change (Kraemer et al. 2015). 
 
Figure 5. Expansion of Range of Mosquito-Borne Illnesses in 2050 and 2080 
 

 
 
Figure 5. legend: Predicted increase in suitability for transmission by Ae. aegypti (yellow fever mosquito) and Ae. albopictus (tiger mosquito) 
under Representative Concentration Pathway 8.5 in which emissions will continue to rise through the 21st century. Global range expansion is 
denoted by addition of coloration onto the gray world map base. Heat map color (blue to red) indicates increasing number of months per year 
that transmission will be suitable. Adapted from Ryan et al. 2019 under the Creative Commons Attribution License.  
 
Even small changes to temperature and precipitation patterns can result in large changes in transmission of 
vector-borne and waterborne diseases (Myers and Patz 2009). Vectorial capacity is a measure of the capacity 
for vectors to transmit a pathogen to a host and is influenced by vector, pathogen, and environmental factors. 
Compared to the 1950s as a baseline, climatic changes have increased global vectorial capacity for dengue virus 
in the 2010s (Liu-Helmersson et al. 2019). Furthermore, the seasonal dynamics of vectorial capacity for dengue 
virus for both vectors have lengthened and strengthened. Modeling of expected increases in global temperatures 
indicates that Aedes aegypti (yellow fever mosquito) populations will continue to enter European cities and 
regions over the next century (Liu-Helmersson et al. 2019). Additional modeling of the range of susceptibility 
to dengue fever identifies the United States, Mexico, and Australia as zones where infection can occur as of 
2015, and further expansion northward and southward through 2050 (Messina et al. 2019). Climate change will 
likely lead to increases in suitability for dengue transmission and will increase the periods of the year in which 
introductions may lead to outbreaks, particularly in cities that typically have mild winters and warm summers 
(Robert et al. 2019). Vector-borne diseases like malaria have been predominantly thought of as rural diseases, 
but pathogens constantly evolve and adapt to environmental conditions. Mosquitoes that transmit malaria and 
have insecticide resistance adapted to living in highly polluted urban areas in Africa (Donnelly et al. 2005). For 
a projection of increases to the global expansion of mosquito-borne virus transmission, especially expansion 
northward into OECD countries, see Figure 3 below (Ryan et al. 2019). 

 Yellow fever mosquito (Ae. aegypti)                       Tiger mosquito (Ae. albopictus)  
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In addition to arboviruses, cholera and other pathogenic Vibrio bacterial species are seeing rising suitability 
worldwide and especially in northern latitudes, which indicates a growing incidence rate within OECD countries 
(H. Wang et al. 2017; Martinez-Urtaza et al. 2018). These bacterial species can infect humans and cause vibriosis, 
which is defined as a constellation of symptoms including gastroenteritis, wound infections, and sepsis. 
Research has identified an association between increases in sea surface temperature and cases of pathogenic 
Vibrio infections. The percentage of coastal area suitable for Vibrio infections in the 2010s has increased at 
northern latitudes compared to baseline levels seen in the 1980s. Over the same period, the Baltic region and 
northeastern USA serve as high-risk case studies, demonstrating increases of 24 percent and 27 percent, 
respectively (Watts et al. 2018).  

 
The experience of poverty increases rates of infection with vector-borne diseases spanning viral, bacterial, and 
parasitic vectors (Hotez and Wilkins 2009; Bottazzi et al. 2011). Disadvantages in housing and overcrowding 
of spaces, as well as reduced access to clean water and sanitation management, increase rates of chronic 
infections in populations experiencing poverty. Worsened sanitation and waste management present 
increasingly conducive environments for mosquitoes to breed and access hosts (Braack et al. 2018). Housing 
population density and lack of available amenities are also linked to negative health outcomes for a broad range 
of communicable diseases (Vazquez-Prokopec, Lenhart, and Manrique-Saide 2016; Thomson et al. 2009; Turley 
et al. 2013). Given this existing susceptibility to vector-borne disease, children in poverty are the population 
most likely to experience higher disease load as climate change increases the range of disease vectors throughout 
OECD countries. 
 
Mental Health Effects  
 
Climate change both directly and indirectly harms children through their social support systems, emotional 
security, and physical environment (Bartlett 2008). None of these categories can be considered in isolation. For 
example, the social support children receive may impact their early-life emotional security, which in turn may 
impact their predisposition for mental health conditions later in life. Children’s psychological vulnerabilities 
and resilience have numerous contributing factors, making the direct impact of climate change difficult to 
measure. Some of these factors include household dynamics, prenatal conditions, individual values, and 
personalities.  
 
At this time, there is not enough research to present a comprehensive picture on the impact of climate change 
on children’s mental health. The data discussed later in this section is an extrapolation of current knowledge 
regarding urban health, adult health outcomes, and recent natural disaster aftermaths. This knowledge leads to 
a broad understanding of potential implications on children. There is not enough data on the long-term effects 
of slow-moving changes in a child’s environment: the loss of social networks, increased long-term stress due 
to environmental chaos, physical environment changes, and the high uncertainty of the future. 
 
Direct Impacts of Climate Change on Psychological Health 

 
Researchers have found that extreme weather events have a large impact on a child’s mental health (Gamble et 
al. 2016). These extreme weather events that lead to family stress, displacement and changing social support 
systems cause children to be at further risk of developing diagnosable mental health problems such as post-
traumatic stress disorder (PTSD), depression, anxiety, and substance abuse (Burke, Sanson, and Van Hoorn 
2018; Weissbecker 2011). Children in poverty are particularly susceptible to future negative outcomes from life 
stressors (Faravelli 2012). Other symptoms of PTSD can include difficulty in regulating emotions, decreased 
cognitive development, phobias, sleep disorders, behavioral problems, and adjustment problems (Burke, 
Sanson, and Van Hoorn 2018).  
 
Children develop within a social and cultural environment that allows them to acquire the proper skills and 
experiences to live their lives. These experiences include a child’s ability to play in order to learn problem 
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solving, cause and effect, their own capabilities to shape the world, and their mastery of skills (Evans 2004). 
Moreover, children learn the social and cultural norms of their particular environment. When a climate event 
disrupts a child’s community or displaces them, the social networks they rely on can quickly deteriorate. 
Environmental chaos, a general term that refers to crowding and increased levels of noise, can disrupt the social 
and daily structure of life (Evans et al. 2005). Overcrowding lowers a child’s cognitive development and 
motivation. When children are displaced, they may lose their sense of place, leading to trauma and issues 
adjusting to a new environment (Gamble et al. 2016). 
 
Parents can place stress on their child through prenatal exposure and their own mental health state. Maternal 
intrauterine signals influence fetal brain development and can have long-term effects, including reducing a 
child’s ability to regulate emotion and psychological stress (Glynn and Sandman 2011). Elevated maternal levels 
of stress due to an extreme weather event can make fetuses more susceptible to schizophrenia, autism, and 
impaired language development later in life (Garcia and Sheehan 2016; Dancause et al. 2011).   
 
Long-term and recurring extreme weather events have a greater impact on children than one-off events. A one-
off event, such as a flood, can trigger short-term PTSD for a child, while a slow-acting event, such as sea level 
rise, may lead to more serious and long-term mental health conditions such as depression and generalized 
anxiety disorder (Garcia and Sheehan 2016).  When the results of a climatic event are long-term, such as family 
loss, the child is more heavily impacted compared to only a material possession loss. Early-life stressors, such 
as repeated extreme weather events, may also lead to adverse mental health outcomes in adulthood (Faravelli 
2012). 
 

Hurricane Maria and Puerto Rico Case Study 
 
The impacts of climate change-related events on children's mental health are not well understood, but 
Hurricane Maria provided evidence of this linkage. In Puerto Rico, 56 percent of children live below the 
poverty line, while 84 percent of children are living in high poverty areas (Annie E. Casey Foundation 2018). 
In September 2017, the category four storm, Hurricane Maria, hit Puerto Rico and killed anywhere from 
2,975 to 4,645 individuals (Holpuch and Kilani 2019). It was so devastating that more than half of young 
people in Puerto Rico saw a friend or family member leave the island in the wake of the storm. Puerto Rican 
children, in the aftermath of Maria, were exposed to damaged homes, shortages of food and water, and 
threats to their lives (Holpuch and Kilani 2019). 30 percent of Puerto Rican children reported that they 
perceived their lives and the lives of their loved ones at risk – a strong predictor of PTSD. Nearly half of 
Puerto Rican students were surveyed six months after the disaster, and 7.2 percent showed clinically 
significant symptoms of PTSD (Holpuch 2018). Months of school closures left children isolated, many 
without electricity or communication via telephones or television, furthering the mental health crisis. 

 
Indirect Impact of Climate Change on Psychological Health 

 
In many developed nations, children have begun to express concern about climate change at younger ages. This 
knowledge may cause worry, anxiety, and fear about the future and their own livelihood (Maibach and Feldman 
2010). In a study conducted in the United States, 82 percent of surveyed 10- to 12-year-olds expressed anger, 
fear, or sadness when discussing environmental problems (Strife 2012). Researchers have classified climate 
change as a stressor on young individuals, regardless of its direct impact on their well-being.  
Research & Policy Priorities 
 
The following policy options provide a few key examples of mitigation strategies and policy research gaps that 
can be addressed to improve public health from the effects of climate change, especially for vulnerable children 
(for additional discussion and elaboration of priorities, see Appendix E).  
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● Develop extreme heat and flooding vulnerability maps at the neighborhood level to understand current 
and to model potential future areas that are most likely to require intervention, in order to ensure the 
location and targeting of assistance to vulnerable populations. 
 

● Harden infrastructure and utilities against the effects of flooding and heat waves. Provide access to 
power, heat, running water, and especially cool indoor spaces during weather crises, while also ensuring 
that this infrastructure usage does not lead to power outages. Give special consideration and 
infrastructural resources to populations who cannot travel to get to cooling shelters, including the 
provision of air conditioning systems.  
 

● Conduct policy research on the relationships between urban tree density, species distribution, pollen 
concentration, and human health impacts. Efforts to transition to low-carbon cities and strategies to 
reduce the urban heat island effect often incorporate urban tree-planting programs. However, these 
programs may then result in worsening of respiratory health outcomes from pollen and plant allergens. 

 
● Develop early warning systems for detection and surveillance of developing epidemics and 

understanding changing disease patterns. These efforts must take place in areas for which research 
indicates that disease vectors will expand to as climates change. 

 
● Develop funding structures that provide mental health relief aid packages following natural disasters, 

both for the short and long-term recovery of children and their families, including repeated visits with 
health-care and mental health professionals. 

 
VI.  The Effects of Climate Policy on Child Poverty 
 
Not only does climate change harm poor children by fueling destructive weather patterns and exacerbating 
socioeconomic and health disparities, but the policy responses implemented to mitigate climate change 
disproportionately affect poor children as well. These mitigation policies, while designed to reduce greenhouse 
gas emissions, have both positive and negative impacts on children in poverty. For example, most mitigation 
policies generate substantial health co-benefits for poor children. And although some of these policies may 
have regressive distributional impacts and increase poverty rates, other policies may actually generate economic 
activity and provide financial benefits for low-income populations. Essentially, the specific blend of costs and 
benefits for poor children depends on the particular policy in question. 
 
Figure 6. Causal Relationships Between Climate and Child Poverty 

 
Figure 6:  Causal pathways indicating how climate change affects child poverty through climate policy. 
 
In this section, we present a thorough overview of the disparate effects of climate policy on child poverty. After 
outlining the health co-benefits that most mitigation policies have in common, we individually analyze each 
type of mitigation policy – carbon pricing schemes, renewable energy subsidies and mandates, clean 
transportation policies, and energy efficiency programs – to determine its unique consequences on child poverty 
(see Appendix F for the effects of negative emission technologies). Based on this empirical foundation, we then 
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highlight key policy and research priorities that should guide the development of equitable climate change 
mitigation strategies – with the goal of alleviating child poverty in addition to informing future research agendas. 
Ultimately, we argue that mitigating climate change and reducing child poverty are compatible policy objectives 
that should be pursued together. 
 
Health Co-Benefits 
 
Effective mitigation policies would substantially improve the health of 
poor children by reducing the harmful burden of fossil fuel-generated air 
pollution. Currently, outdoor air pollution stemming from power plants, 
transportation, agriculture, and industry exacts a devastating toll on human 
health, prematurely killing an estimated 3 to 4 million people worldwide 
and nearly 500,000 people in OECD countries annually (OECD 2016; 
Lelieveld et al. 2015; WHO 2018). It also sickens many more, prompting 
increased hospital admissions and emergency room visits (K. H. Kim, 
Kabir, and Kabir 2015) and leading to respiratory and cardiovascular 
diseases, heart attacks, strokes, cancer, cognitive decline, and 
developmental disorders (WHO 2018; D’Amato et al. 2010; Sanders 2019; 
Cakmak et al. 2016; J. J. Kim 2004; Urman et al. 2014; Brugha and Grigg 
2014; Perera 2017). Exposure to particulate matter, a byproduct of fossil 
fuel combustion, is especially toxic, substantially raising mortality rates and 
reducing life expectancies throughout the OECD and the world (WHO 
2013; K. H. Kim, Kabir, and Kabir 2015; Zeger et al. 2008). The 
macroeconomic toll is severe; in fact, OECD countries lose an annual $1.4 
trillion in welfare costs due to premature deaths caused by outdoor air 
pollution (OECD 2016; see Appendix D for information on water and soil 
pollution-related health problems). 
 
Due to their small size and undeveloped bodies, children are more 
vulnerable to the detrimental consequences of this type of air pollution 
(Perera 2008; Cakmak et al. 2016; Confalonieri et al. 2007; Islam et al. 2007; 
Bunyavanich et al. 2003; Sacks et al. 2011). It can aggravate asthma (Tzivian 
et al. 2015; Esposito et al. 2014), reduce lung function (K. H. Kim, Kabir, 
and Kabir 2015), lead to more absences from school (Currie et al. 2009), 
and even lower test scores and hinder academic performance (Zweig, Ham, 
and Avol 2009; Stingone, McVeigh, and Claudio 2016; Zhang, Chen, and 
Zhang 2018; see Appendix E for more information). Fossil fuel-related air 
pollution also disproportionately harms minorities and low-income groups, 
as they are more likely to live near pollution sources and often lack access 
to health care and other resources (Cakmak et al. 2016; Hajat, Hsia, and 
O’Neill 2015; O’Neill et al. 2003; Bell and Ebisu 2012; see Appendix F for 
more information on how low-income groups are harmed). 
 
Being both young and poor, children in poverty are thus doubly vulnerable to the adverse consequences of air 
pollution. Low-income children suffer from elevated rates of asthma and infections (Francis et al. 2018; Zahran 
et al. 2018), partly because they have higher air pollution exposure rates due to being likelier than their peers to 
live near power plants and busy roads (Cook et al. 2011; S. Li et al. 2011; Morgenstern et al. 2007; J. Edwards, 
Walters, and Griffiths 1994; Evans 2004). One study also showed that poor children in urban areas had elevated 
rates of exposure to the carcinogen benzene, most likely due to vehicle exhaust (Chaudhuri 1998). Rates of 
childhood cancers, including leukemia, were also higher for children living near high-traffic areas, and 
respiratory symptoms and asthma were especially high for those children living within 100 meters of a highway 
(Van Vliet et al. 1997; Pearson, Wachtel, and Ebi 2000; Boothe et al. 2014). And because children in poverty 
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tend to lack access to quality medical care in many OECD nations, especially in the United States due to its 
lack of universal health care, they often fail to receive treatment for air pollution-related conditions. 
Furthermore, air pollution can actually perpetuate poverty and have long-lasting ramifications on children’s 
quality of life due to its harmful effects on child development, cognitive ability, academic performance, and 
school attendance; in fact, higher pollution levels during infancy were associated with significant negative labor 
market outcomes thirty years later — reducing both earnings and participation (Isen, Rossin-Slater, and Walker 
2017). 
 
Figure 7a. Population Exposure to Unhealthy Amounts of Air Pollution 

 
Figure 7a:  This graph depicts the percentage of the population of each OECD member state that is, according to WHO standards, exposed to 
unhealthy levels of PM2.5 air pollution in 2017 (2015 for New Zealand and Canada). Geography and population density largely determine 
air pollution levels in OECD nations; larger, less dense, and more isolated countries tend to have lower levels (e.g., Australia, New Zealand, 
Canada, the United States, etc.). Countries on western edges of continents also tend to have lower levels, because of the direction of prevailing 
winds (e.g., Ireland, Portugal, Spain, etc.). Conversely, increased fossil fuel consumption, greater use of diesel engines, denser levels of industry, 
less stringent air pollution regulation, and increased population density within valleys or on the west side of obstructive mountain ranges also lead 
to worse air pollution levels. (World Bank 2020) 
 
Climate change mitigation ameliorates these fossil fuel-related health problems. By reducing anthropogenic 
greenhouse gas emissions, mitigation measures also induce sharp declines in outdoor air pollution, and reducing 
air pollution lowers related morbidity and mortality (WHO 2018). Researchers have long emphasized the health 
co-benefits from such changes, especially the distributional impacts that may help the poorest populations 
(Nemet, Holloway, and Meier 2010; West et al. 2013; Anenberg et al. 2012; Harlan et al. 2011; Jack and Kinney 
2010; WHO 2011; Shaw et al. 2014; Gao et al. 2018). A review found that each ton of carbon dioxide mitigated 
led to an average of $44 in benefits in developed countries – solely stemming from the health effects of 
improved air quality (Nemet, Holloway, and Meier 2010). Another review found that, worldwide, the health 
co-benefits of mitigation were $50 to $380 per ton of carbon dioxide, easily surpassing typical carbon pricing 
rates (West et al. 2013). In fact, the authors state that they have most likely underestimated the health co-
benefits of mitigation because they do not account for morbidity effects, especially for children. A particularly 
robust systematic review found that greenhouse gas mitigation strategies produce substantial public health co-
benefits, from reduced pollution primarily related to energy, transportation, and agricultural sectors (Gao et al. 
2018; Scovronick et al. 2019; see Figure 7b below). 
 
A series of natural experiments provide the supporting evidence to substantiate these claims that mitigation will 
lead to substantial health co-benefits, especially for children in poverty. For example, making use of a recession-
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induced decline in air pollution, one study found that decreased particulate levels led to a significant reduction 
in infant mortality (Chay and Greenstone 2003). Similarly, the closing of a steel mill, a significant source of 
particulate pollution for a nearby town, led to dramatic health gains for children (Ransom and Pope 1995). 
When it was reopened, hospital admissions for pneumonia, bronchitis, asthma, and other respiratory diseases 
sharply increased; in particular, children’s hospital admissions more than doubled compared to when the mill 
was closed (Pope 1989). 
 
Figure 7b. The Net Benefits of Climate Policy – Incorporating Health Co-Benefits 

 
Figure 7b: The chart on the left shows that incorporating the health co-benefits of mitigation (colored in red) into cost-benefit calculations leads 
to immediately positive total net benefits from mitigation. The chart on the right – depicting the traditional cost-benefit calculation, without 
considering health co-benefits – indicates that mitigation is net negative until beyond 2100. Adapted from Scovronick et al. 2019. 
 
Transportation-related mitigation policies would also engender substantial health benefits for low-income 
children. Researchers found that the implementation of electronic highway tolls led to an 11 percent decline in 
preterm births and a 12 percent drop in low birth weights in nearby areas, due to the reduction in vehicle 
exhaust-related air pollution (Currie and Walker 2011). Likewise, another study found that retrofitting school 
buses with less-polluting engines not only improved the respiratory health of children but also raised the 
children’s test scores in English and math (Austin, Heutel, and Kreisman 2019). 
 
Carbon Pricing 

 
One much-discussed, market-based mitigation strategy involves pricing carbon and other greenhouse gases 
through the imposition of a tax or trading scheme (Rausch, Metcalf, and Reilly 2011). Often touted by 
prominent economists, a carbon tax functions by increasing the cost of emitting carbon (i.e., internalizing a 
negative externality), thus incentivizing firms and individuals to reduce their carbon emissions. Many OECD 
countries, including Finland, Sweden, Norway, Denmark, Switzerland, Poland, Ireland, Japan, and France have 
already implemented a modest carbon tax that has proven to be moderately effective at reducing carbon 
emissions (Q. Wang et al. 2016). While they do help mitigate climate change and generate the associated co-
benefits, carbon taxes can have inequitable distributional effects because a disproportionate amount of the 
incidence may fall on low-income households. Thus, they may harm poor children in OECD countries unless 
measures are taken to counteract these effects, such as using the revenue to bolster social benefits (Tol and 
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Verde 2009; K. Feng et al. 2010; Callan et al. 2009; Q. Wang et al. 2016; Grainger and Kolstad 2009; Bento et 
al. 2009; Wier et al. 2005; Gough 2013). 
 
Many studies have demonstrated that, in the absence of redistributive policies and revenue recycling programs, 
most carbon pricing schemes are regressive – meaning that they disproportionately affect low-income 
households and thus harm poor children. This regressive effect has been demonstrated across several OECD 
countries, including Ireland (Callan et al. 2009; Tol and Verde 2009), the US (Grainger and Kolstad 2009; 
Williams et al. 2014), the UK (K. Feng et al. 2010; Gough et al. 2010), France (Bureau 2011; Berry 2019), 
Germany (Haug, Eden, and Montes de Oca 2018), Belgium (Vandyck and Van Regemorter 2014), and Denmark 
(Wier et al. 2005). In the United States, for example, a modest carbon tax would substantially reduce the income 
of the poorest deciles; a $15 levy per ton of carbon dioxide would result in a 3.5 percent reduction in income 
(Mathur and Morris 2012). 
 
The explanation for this regressive effect is simple. Electricity use across the income distribution is relatively 
constant, yet high-income groups have a substantially greater amount of disposable income (Callan et al. 2009).  
Because poor populations thus must spend a greater proportion of their income on electricity and necessities, 
they are more adversely affected than their higher-income counterparts (Q. Wang et al. 2016). Essentially, low-
income households spend a larger proportion of their income on these taxes. Because carbon pricing schemes 
raise energy costs, they also send ripples throughout the economy – increasing the cost of food, transportation, 
heating and cooling, and other goods, which reduces purchasing power for low-income households and lowers 
their real incomes (K. Feng et al. 2010; Vandyck and Van Regemorter 2014; Tol and Verde 2009). Carbon taxes 
also have other deleterious ramifications; for example, they raise costs for firms, meaning owners may employ 
less labor to compensate for the additional tax burden, potentially lowering the incomes of poor families (Haug, 
Eden, and Montes de Oca 2018). And they penalize consumption more than investment, harming poor 
consumers but leaving wealthier investors relatively unaffected. 
 
The exact distributional effects depend on the particulars of the tax scheme. Carbon taxes levied directly on 
households tend to be more regressive than indirect ones imposed on industry (Wier et al. 2005). Some authors 
have also posited that the more narrowly a carbon tax is levied on energy consumption, as opposed to all 
emissions, the more regressive it is (Grainger and Kolstad 2009). Additionally, carbon taxation differs from 
greenhouse gas taxation; a tax only on carbon most affects home energy costs, while greenhouse gas taxation 
shifts the burden onto food costs as agriculture is likely to be affected, which can increase urban poverty (K. 
Feng et al. 2010; Tol and Verde 2009; Renner 2018). In Mexico, for example, taxing greenhouse gas emissions 
without redistributive policies is especially regressive and raises poverty rates (Renner 2018). Several studies 
have found that carbon tax schemes without revenue recycling will specifically increase fuel poverty (Berry 
2019; Gough 2013; Bureau 2011; Dresner and Ekins 2006). Fuel poverty has substantial deleterious effects on 
health and quality of life (Hills 2012), as it causes households to cut back on other spending (W. Anderson, 
White, and Finney 2012; Casillas and Kammen 2010; Dresner and Ekins 2006; Howden-Chapman and 
Chapman 2012) – especially contributing to child poverty and harming children experiencing poverty 
(McChesney 2013). 
 
Carbon taxes also have disparate impacts on different poor populations. For example, a study investigating the 
effect of carbon taxation on car users found that a modest carbon tax was regressive, as the poorest households 
lost 6.3 percent of their income while the wealthiest only lost 1.9 percent (Bureau 2011).  But this aggregate 
effect masks specific geographic disparities. Poor households in peri-urban or rural areas lost nearly twice as 
much income as their urban and suburban counterparts (Bureau 2011). Additional research supports this 
finding that carbon taxes can elicit disparate regional impacts; for example, rural populations often are more 
adversely affected due to higher heating, electricity, and fuel costs (Renner 2018) – and farmers may be especially 
burdened due to agricultural emissions (Wier et al. 2005; Gough et al. 2010). These findings reveal that the lack 
of public transit and the degree of reliance on private vehicles mediates the distributional effects of carbon 
taxation. Furthermore, regions dependent on fossil fuel-generated electricity tend to fare worse in response to 
carbon taxation, and communities that rely on carbon-intensive industries for income may suffer from rising 
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rates of unemployment and economic turmoil (Haug, Eden, and Montes de Oca 2018). Specifically, those 
employed in the fossil fuel industry may see job losses and income reductions, which could exacerbate child 
poverty. 
 
Not all studies, however, have found that carbon taxes in developed countries are regressive. Some have 
demonstrated carbon taxes, especially fuel taxes, may be proportional or ambiguous (Sterner 2012; Creedy and 
Sleeman 2006), and others have shown that they may even be mildly progressive because low-income groups 
derive a larger proportion of their income from unaffected government transfers and tend to spend less on the 
most carbon-intensive goods (Labandeira, Labeaga, and Rodríguez 2009; Sajeewani, Siriwardana, and McNeill 
2015; Oladosu and Rose 2007). For example, researchers found that British Columbia’s revenue-neutral carbon 
tax is progressive even without considering revenue recycling, because the province’s low-income residents rely 
more on government transfers than their higher-income counterparts and because the region has an abundance 
of electricity generated by hydropower rather than fossil fuels (Beck et al. 2015). Other researchers argue that 
carbon taxes are less regressive when considering lifetime earnings as opposed to annual earnings (Hassett, 
Mathur, and Metcalf 2009), and one OECD report illustrated that fuel taxes were, on average, progressive in 
Europe due to reduced rates of car ownership among low-income households (Flues and Thomas 2015). (For 
information pertaining to the distributional effects of carbon taxation in developing countries, see Appendix 
J). 
 
Some economists reject claims that carbon taxes are regressive. Even without considering the potential of 
revenue recycling, Metcalf (2019) argues that a carbon tax would be progressive in the United States. He 
contends that a carbon tax would reduce rates of return on capital more than it would reduce wages and 
therefore would disproportionately affect owners of capital. Other research also suggests factors of production 
may bear the burden of carbon taxation (Fullerton and Heutel 2007). Additionally, Metcalf claims that some 
government transfers are indexed to inflation and thus would increase proportionately with rising prices. Not 
all transfers, however, account for rising prices due to inflation. 
 
Despite the possible regressive effects of a pure carbon tax, there is an overwhelming consensus that carbon 
pricing schemes that redirect tax revenues toward low-income populations and social programs can be 
progressive and improve quality of life for the most vulnerable populations, including poor children (Metcalf 
2019; Tol and Verde 2009; Haug, Eden, and Montes de Oca 2018; Berry 2019; Bureau 2011). Even progressive 
carbon taxes can become even more progressive with the addition of revenue recycling schemes (Beck et al. 
2015). In fact, often only a small proportion of the revenue raised — as little as 11 percent — needs to be 
transferred to poor populations to offset the regressive effects of carbon pricing (Mathur and Morris 2012). 
Studies have shown that redistributive revenue recycling can reduce poverty (Berry 2019). Therefore, carbon 
pricing and poverty reduction are not mutually exclusive endeavors. 
 
A variety of revenue recycling methods have been proposed for transferring resources to low-income 
households, including uniform lump sum payments and rebates (Klenert and Mattauch 2016), food subsidies 
(Gonzalez 2012), wage tax reductions and labor tax swaps (Williams et al. 2014; Chiroleu-Assouline and Fodha 
2014), tax credits and exemptions (K. Feng et al. 2010), and welfare services (Callan et al. 2009; Mathur and 
Morris 2012). Welfare gains and progressivity, however, are strongly contingent on exactly how revenue is 
recycled (Gonzalez 2012; Renner 2018). For example, some revenue recycling methods would be ineffective to 
counteract these negative distributional effects, including proportional rebates and linear income tax cuts 
(Klenert and Mattauch 2016), manufacturing subsidies (Gonzalez 2012), and capital tax cuts (Williams et al. 
2014), which all can exacerbate the regressive impacts.  
 
To analyze the potential distributional effects of a moderate carbon tax in the United States, the Urban-
Brookings Tax Policy Center, a nonpartisan thinktank, compared different revenue recycling options: directing 
revenue toward reducing the federal deficit (i.e., no revenue recycling), decreasing payroll taxes, cutting the 
corporate income tax, or disbursing a per household lump-sum rebate (Rosenberg, Toder, and Lu 2018; see 
Figure 8 below). It found that – with a carbon tax of $50 per metric ton – only the household rebate benefited 
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households in the bottom quintile, reducing their tax burden by 5.3 percent of their pretax income. (In fact, 
this rebate overcompensates low-income families for the tax-induced reduction in real incomes and thus would 
function similarly to an income subsidy of 3.1 percent of their pretax incomes; on the other hand, a rebate of 
2.2 percent of their pretax income would compensate them exactly, potentially leaving additional funds to be 
spent on other programs). The other options were all regressive; the payroll tax reduction mildly increased taxes 
on the bottom quintile, while the deficit reduction and corporate tax cut raised the bottom quintile’s tax burden 
by as much as 2 percent of their pretax income – and these final two options actually reduced the tax burden 
of those with higher incomes. Essentially, a carbon tax without appropriate revenue recycling raises the prices 
of consumer goods and reduces real incomes for low-income populations, but redistributing the revenue 
through a household rebate may actually overcompensate low-income groups and raise real-incomes. Other 
organizations have performed comparable analyses and reached similar conclusions (Pomerleau and Asen 
2019). Furthermore, the distributional effects also depend on the delivery mechanism by which these cash 
payments are disbursed; low-income households and children must be able to receive their rebates (Stone 2015). 
 
Figure 8. Distributional Effects of Four Carbon Tax Revenue Recycling Schemes in the United States 

 
Figure 8:  This chart shows the predicted tax change (as a percentage of household pretax income) for four different revenue recycling options after 
the imposition of a moderate carbon tax in the United States, displayed by median impact on each income quintile, from lowest to highest income 
quintile. (Rosenberg, Toder, and Lu 2018) 
 
Renewable Energy 
 
While economists have historically emphasized the desirability of a carbon tax to mitigate climate change, 
subsidies and mandates increasing the deployment of renewable energy sources, as well as industrial policy and 
government interventions that promote renewables, have recently attracted significant attention. While there is 
a scarcity of robust research on the subject, this new “green economy” and the increased funding for renewable 
energy sources (i.e., supply-side subsidies) have the potential to help reduce child poverty by fostering economic 
growth and generating employment — although some of the current demand-side subsidies and mandates in 
place are regressive and fail to benefit the most vulnerable. 
 
While the benefits may have previously been overstated, transitioning to renewable energy can lead to net job 
creation in the short-term and thus provide strong sources of income for those employed in the nascent industry 
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(IRENA 2011; Blythe et al. 2014; Fankhauser, Sehlleier, and Stern 2008; Dalton and Lewis 2011; Dvořák et al. 
2017; Lehr, Lutz, and Edler 2012; Llera et al. 2013). Already, OECD countries have seen tremendous job 
creation from the deployment of renewables, including in the Czech Republic (Dvořák et al. 2017), Germany 
(Lehr, Lutz, and Edler 2012), the Netherlands (Bulavskaya and Reynès 2018), Spain (Rodríguez-Huerta, Rosas-
Casals, and Sorman 2017), Greece (Lavidas 2019), Turkey (Çetin and Eĝrican 2011), the UK (Blythe et al. 2014), 
and the US (Wei, Patadia, and Kammen 2010). This job creation can help raise market incomes for low-income 
families, thus potentially alleviating child poverty. 
 
One primary factor spurring this job growth is that the renewable energy sector, especially solar photovoltaic 
(PV) and wind energy, is substantially more labor intensive than conventional energy and growing at a faster 
rate (Blythe et al. 2014; Dalton and Lewis 2011; Wei, Patadia, and Kammen 2010; Singh and Fehrs 2001). 
Renewable energy employment opportunities include “direct jobs in manufacturing, construction, operation, 
and management” as well as “indirect jobs” in supply chains and jobs induced in other sectors due to growth 
(Simas and Pacca 2014). One study found that each $1 million invested in renewable energy creates more than 
7.5 jobs, while the equivalent invested in fossil fuels creates only about 2.5 jobs — “thus each $1 million shifted 
from brown to green energy will create a net increase of 5 jobs” (Garrett-Peltier 2017). In terms of the amount 
of energy generated, renewables are also more job intensive. 
 
From 2017 to 2030, the International Renewable Energy Agency (IRENA) predicts that 6 million more people 
will be employed in the renewable sector worldwide (IRENA 2018). By 2050, researchers have predicted that 
the renewable energy sector — especially solar photovoltaic (PV), batteries, and wind — will contribute to tens 
of millions of new jobs in the power sector (Ram, Aghahosseini, and Breyer 2020). Additional research has 
supported this job creation claim; in the EU, a transition to 100 percent renewable energy has the potential to 
generate 10 million jobs (Connolly, Lund, and Mathiesen 2016), and a transition to 100 percent renewable 
energy in 129 countries is predicted to generate more than 24 million net long-term, full-time jobs (Jacobson et 
al. 2017). California alone will see approximately 220,000 net jobs (Jacobson et al. 2014). These additional jobs 
can help raise market incomes for poor families and reduce child poverty rates. 
 
These new renewable jobs are well distributed geographically and offer higher wages than typical service sector 
work, so they have the potential to reduce poverty levels — especially if training programs and additional 
redistributive policies accompany them. There are, however, significant caveats. Accurately measuring job 
creation and job intensity is notoriously difficult, and current metrics have lacked standardization — meaning 
it is hard to compare results between studies (Dalton and Lewis 2011; Lambert and Silva 2012). There are also 
competing methodologies that may produce conflicting results (Llera et al. 2013). Some scholars have also 
suggested that renewable energy, especially government policies promoting renewables, have hurt economic 
growth and led to job losses (Frondel et al. 2010).  
 
Regardless, it is important to restate that job creation does not necessarily translate to reduced levels of child 
poverty (Hull 2009). If renewable energy companies offer low pay or fail to hire low-income parents, renewable 
energy-related employment gains would not boost the market incomes of poor households and thus fail to 
decrease child poverty. Additionally, despite net gains, the growth in the renewable sector will lead to 
concentrated job losses and depressed economic performance in the fossil fuel sector, which could increase 
child poverty in communities dominated by conventional energy jobs (Haug, Eden, and Montes de Oca 2018; 
Rausch and Mowers 2014). 
 
Another potential consideration is the regressive effect of current demand-side renewable subsidies (Borenstein 
and Davis 2016; Rausch and Mowers 2014). Renewable energy subsidies often benefit the rich at 
disproportionate levels and neglect those experiencing poverty (F. Wang and Zhang 2016). Federal tax credits 
in the United States are especially regressive: “the bottom three income quintiles have received about 10 percent 
of all credits, while the top quintile has received about 60 percent” (Borenstein and Davis 2016). Results from 
a study evaluating the distributional impacts of U.S. energy policy support this conclusion (Metcalf 2019). 
Renewable energy subsidies, however, were not found to be regressive in the Italian context (Distante, 
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Verdolini, and Tavoni 2017). Mandating that electric utilities consider the social costs of energy generation and 
consumption when developing new plants or altering old ones could also spur the transition to renewable 
energy without adversely affecting poorer populations, as electricity sources like wind and solar carry far fewer 
social costs compared to fossil fuels and would thus be favored (Trabish 2017). In fact, these mandates to 
incorporate social costs into utility company calculations could even serve as a less regressive alternative to 
carbon taxation or demand-side renewable subsidies. 
 
Finally, increased energy costs due to more costly renewable energy sources could exacerbate fuel poverty 
(Frondel, Sommer, and Vance 2015; Neuhoff et al. 2013), but, as the price of renewable electricity plummets 
and starts to become cheaper than fossil fuel-generated electricity (Nemet 2019; IRENA 2019; Roberts 2018; 
Lazard 2017), cheaper energy provided by renewables may actually reduce fuel poverty rates. Additionally, 
because renewable electricity is more decentralized, grids powered by renewables are more resilient to natural 
disasters. 
 
Clean Transportation Policy 
 
Mitigation often involves efforts to reduce emissions stemming from the transportation sector, especially from 
cars and trucks. This includes fuel efficiency standards, investment in public transit and regional rail, and 
subsidies and tax credits for electric vehicles. Clean transportation policies have the potential to improve the 
health of low-income groups in addition to increasing their levels of mobility, both of which can lead to gains 
in household income and quality of life. 
 
As previously discussed, low-income groups, especially minorities and children, often suffer the most from 
transportation-related air pollution (Pearson, Wachtel, and Ebi 2000; Boothe et al. 2014; Van Vliet et al. 1997). 
Reducing automobile traffic thus can improve health outcomes for children experiencing poverty (Simeonova 
et al. 2018; Currie and Walker 2011; Austin, Heutel, and Kreisman 2019)). Furthermore, public transit is 
associated with increased amounts of daily walking and improved health outcomes from the additional exercise 
(R. D. Edwards 2008; Freeland et al. 2013; Lachapelle and Frank 2009). 
Beyond vastly improving health due to reduced air pollution and increased physical activity, public transit acts 
as a mechanism facilitating sustainable mobility (Wachs 2010) and is also more affordable than owning a private 
vehicle, meaning increased mobility for children in poverty. Access to public transit has been linked to improved 
quality of life (Lee and Sener 2016; Cao 2013) and social inclusion (Godard and Olvera 2000). It provides the 
means for children to get to school (Ferguson, Bovaird, and Mueller 2007), for low-income children to access 
healthcare (Grant et al. 2014), and for low-income parents to get to work (Hess 2005) and to grocery stores 
(Grengs 2001). In fact, one study found that “9 percent of children in low-income households miss a [health 
care] appointment because transportation was not available,” compared to 4 percent of the general population 
(Grant et al. 2016). Not only that, but public transit allows low-income groups and children to visit friends, 
family, and cultural destinations. It is especially important for children and parents experiencing homelessness, 
as it is critical for mobility (Jocoy and Del Casino 2008). 
 
Other studies have found that public transit can reduce unemployment: “poor public transportation services 
[act] as critical obstacles to improving the economic and social conditions of low-income persons” (Sanchez 
2008). While access to it has been declining for marginalized groups, in part due to the “suburbanization of 
poverty” that has pushed low-income families farther away from urban centers (Raphael and Stoll 2010), public 
transit can offer employment and other opportunities for low-income populations (Mckenzie 2013). Other 
studies, however, have found that public transit is not associated with increased employment outcomes for 
welfare recipients (Sanchez, Shen, and Peng 2004). Nevertheless, expanding transit would likely benefit these 
populations (Giuliano 2005). Pathak et al. (2017) explain the implications of their research on public transit: 
“The findings underscore the importance of public transportation for low-income households and suggest that 
improving access to bus transportation may assist in […] creating more equitable and inclusive cities” (p. 198). 
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Research has demonstrated, however, that some green transportation policies have failed to help low-income 
groups. Studies have shown that fuel efficiency standards (Borenstein and Davis 2016; Rausch and Mowers 
2014) as well as tax credits for electric vehicles (Metcalf 2019) tend to be regressive. For example, in the United 
States, the top quintile captured 90 percent of the federal income tax credits for fuel-efficient vehicles 
(Borenstein and Davis 2016). The authors suggest that the nonrefundability of the credits and the lack of 
liquidity and credit among low-income individuals may explain these regressive effects. Other research has 
directly compared fuel efficiency standards and gasoline taxes, finding that efficiency standards are more 
regressive than gasoline taxes with revenues returned lump sum (L. W. Davis and Knittel 2018; Levinson 2016). 
 
Energy Efficiency 
 
State-funded improvements in residential energy efficiency can alleviate poverty by helping low-income families 
reduce energy expenses (Casillas and Kammen 2010; Hills 2012). Fuel poverty frequently forces poor 
households to ration energy consumption and therefore endure low temperatures during winter months (W. 
Anderson, White, and Finney 2012; Hills 2012). Not only do policies that increase residential energy efficiency 
(at the government’s expense) reduce energy costs, but they also help keep homes warm in the winter — which 
can generate substantial quality of life improvements and health benefits (Howden-Chapman and Chapman 
2012). 
 
Urge-Vorsatz & Herrero (2012) have noted the potential synergy between fuel poverty reduction initiatives and 
climate change mitigation, as both invoke promoting energy efficiency as possible solutions. High-efficiency 
homes can dramatically reduce heating energy use (L. D. D. Harvey 2010), which can slash fuel costs and reduce 
fuel poverty rates (Ürge-Vorsatz and Tirado Herrero 2012; Bird and Hernández 2012). Some interventions 
aiming to reduce fuel poverty through energy efficiency programs have proved successful at increasing warmth 
and social functioning (Heyman, Harrington, and Heyman 2011). One energy efficiency initiative in England, 
the Warm Front Program, achieved success at combating both climate change and fuel poverty (Sovacool 2015). 
From 2000 to 2013, it upgraded 2.3 million “fuel poor” homes by weather-proofing and insulating them, and 
it “not only lessened the prevalence of fuel poverty” but “cut greenhouse gas emissions, produced an average 
extra annual income of nearly £2000, and reported exceptional customer satisfaction” (p. 361).  
 
Additionally, aggressive energy efficiency programs can provide job opportunities for low-income parents 
(ACEEE n.d.; Wei, Patadia, and Kammen 2010; Roland-Holst 2008). 

 
Research & Policy Priorities 
 
We urgently need to enact mitigation policies to combat climate change, but it is imperative for policymakers 
to examine their impacts – both positive and negative – on children in poverty, an already vulnerable population. 
Fortunately, climate change mitigation and child poverty reduction are not mutually exclusive goals – they are 
interlinked and compatible, and we can and should strive for both objectives simultaneously. But, as this section 
articulates, necessary consideration must be taken to ensure equitable and sustainable outcomes for poor 
children and the planet. 
 
Having outlined the multiple mechanisms by which climate change mitigation affects child poverty, we now 
formulate a series of priorities for policymakers and researchers to consider when developing climate policy. 
We hope these priorities will guide policymakers as they devise equitable mitigation policies that not only will 
avoid exacerbating the scourge of child poverty but will also help alleviate this dire issue (for additional 
priorities, see Appendix K).  
 

● Consider the distributional impacts of all potential mitigation policies prior to implementation, 
especially their impact on child poverty. While many mitigation policies will generate diffuse benefits, 
some may produce concentrated costs on low-income groups and thus harm poor children. When 
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devising climate policy, preventative measures must be taken to redress any regressive and inequitable 
impacts. 
 

● Emphasize the health co-benefits of mitigation when crafting and communicating climate policy, as 
these positive impacts are vast, visible, immediate, and substantial. By reducing emissions of fossil fuel-
related pollutants, mitigation will improve the health of children in poverty – reducing the harmful 
burden of respiratory diseases, lowering hospital admission rates, preventing infant mortality and 
morbidity, promoting child well-being, improving educational outcomes, and generating long-lasting 
labor market benefits. 

 
● Ensure that carbon pricing schemes redirect tax revenues toward low-income populations and social 

services to offset potentially regressive effects that may harm poor children. In addition to combating 
climate change, this type of redistributive revenue recycling can even bolster social benefits, improve 
general welfare, and reduce child poverty — if designed properly. In fact, only a relatively small 
proportion of the revenue needs to be redirected to make carbon taxation progressive. Failure to do 
so, however, can exacerbate child poverty by raising costs of energy and consumer goods and reducing 
incomes. 

 
● Protect low-income households reliant on carbon-intensive industries from the imminent yet localized 

economic devastation triggered by some mitigation measures. Mitigation necessarily entails phasing 
out the fossil fuel sector, which could produce concentrated pockets of economic hardships and 
increased child poverty rates. Robust welfare services – including unemployment insurance, child 
allowances, universal health care, universal basic income, and other measures to bolster the safety net 
– will be crucial to ease this transition, coupled with job retraining programs and grants as well as 
subsidized educational opportunities for affected workers.  

 
● Conduct more research into the distributional effects of an augmented renewable energy sector – to 

investigate its job growth and poverty reduction potential. While most studies have demonstrated that 
the renewable energy sector has led to net job creation, some have offered dissenting conclusions. 
Other studies have been conducted by organizations with financial stakes in affected industries, 
indicating a potential for bias and casting doubts on the accuracy of the findings. We would benefit 
greatly from systematic reviews or meta-analyses investigating the renewable energy sector’s impact on 
net job creation, income growth, and poverty levels. 

 
VII.  Conclusions & Recommendations 
 
By damaging property, disrupting economies, straining welfare services, and impairing human health, climate 
change magnifies the negative impacts of child poverty and directly harms poor children in OECD countries. 
Furthermore, the national, regional, and local policies implemented to mitigate climate change often have the 
unintended consequence of disproportionately harming low-income families. These destructive impacts, 
however, are not inevitable; they can be minimized through concerted action by policymakers and researchers. 
To aid in this effort, we synthesize the breadth of policy and research priorities from each of the previous 
sections into four interlinked recommendations designed to guide policymakers and researchers. In doing so, 
we have considered the general costs and feasibility of these alternatives and prioritized accordingly, but the 
ultimate responsibility for translating these broad recommendations to specific contexts lies with the local 
policymakers themselves, as they are best acquainted to navigate the idiosyncrasies and unique political climates 
of their respective countries. 
 
While we have devised this four-part typology for analytic utility, we wish to emphasize that these 
recommendations are inherently interconnected and interdependent; each one builds on another, and the 
boundaries between them are blurry. We hope researchers and policymakers consider these recommendations 
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not in isolation but as integral components of a holistic agenda that will help alleviate child poverty and combat 
climate change. 
  
Identify High-Vulnerability Areas  
 
First, OECD nations must investigate climate change’s heterogeneous geographic impacts, taking into account 
the variability and uncertainty of future climate change-related hazards. Before policymakers can develop 
strategies to counteract climate change’s destructive consequences on poor children, they must understand 
which areas and populations will be most adversely affected. Thus, researchers should develop comprehensive, 
high-resolution vulnerability maps to identify countries, regions, cities, and even neighborhoods most 
susceptible to climate change-induced natural disasters, including severe storms, flooding, wildfires, and 
extreme heat events. These detailed spatial representations must also incorporate ecological and epidemiological 
data to illustrate how climate change will elevate and expand disease burden and pandemic risk in OECD 
countries. This information will be crucial in boosting disaster preparedness and allocating resources more 
effectively to prevent and mitigate crises. But distributional implications must be taken into account as well; 
these maps should pay specific attention to poor children and how child poverty interacts with climate change-
induced natural disasters to exacerbate negative outcomes. Fortunately, this recommendation is relatively 
inexpensive and politically feasible to implement in most OECD countries, so efforts to address it should begin 
immediately. 
  
Invest in Resilient Infrastructure  
 
Second, OECD nations must invest in affordable climate-resilient infrastructure – including man-made 
infrastructure (e.g., seawalls, levees, and hurricane-resistant buildings), natural infrastructure (e.g., wetlands, 
mangroves, and fire-resistant forests), and social infrastructure (e.g., hospitals, schools, and community centers) 
– to protect poor children and other vulnerable groups from climate change-related damages. Policymakers 
must fortify utilities – including electricity, gas, water, sewage, communication (e.g., phone lines, radio towers, 
and internet cables), transportation, and air conditioning – to adapt to the wide-ranging ramifications of a 
changing climate and to ensure provision of these essential services during severe weather outbreaks and natural 
disasters. Policymakers must also construct a legal and regulatory framework to incentivize and mandate 
climate-resilient development – establishing building codes, retrofitting existing structures, requiring climate 
assessments, and incorporating climate modeling into planning and service provision. Development should be 
avoided in the high-risk areas identified using vulnerability maps, including in floodplains, along low-lying 
coastlines, and in wildfire-prone regions. Most importantly, countries must develop extensive monitoring 
programs, early warning systems, and contingency plans for when climate-resilient infrastructure fails, as 
emergency planning is crucial to prevent unnecessary damage and harm to poor children. Political feasibility 
and public appetite for these massive infrastructure improvements will peak in the immediate aftermath of 
natural disasters, so policymakers must capitalize on these climate-induced emergencies and “never let a good 
crisis go to waste.”  
  
Increase Access to Welfare and Social Services  
 
Third, OECD nations must bolster social safety nets and expand access to welfare services to alleviate climate 
change’s disproportionate burden on poor children. These social programs can provide both universal and 
targeted benefits, including direct cash transfers, unemployment insurance, public employment initiatives, food 
access policies, and public housing and rehousing programs. Child allowances in particular can serve as an 
effective strategy to lift children out of poverty and ensure their well-being, and these benefits should be made 
more generous and expansive to account for the effects of climate change. Proceeds from a carbon tax can 
even supply some of the necessary revenue for these redistributive policies, in addition to compensating lower 
income groups for the rising prices of consumer goods and a reduction in real incomes. Health care, including 
preventative and mental health care, must also be made affordable and accessible to poor children and their 
families. Additionally, countries must offer legal services, food, and shelter options even during acute 
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environmental crises. In sum, climate change necessitates a reinforced and augmented safety net to protect 
poor children and reduce child poverty. While these more expensive reforms may be difficult to implement in 
an era of austerity, welfare state retrenchment, and right-wing populism, they are absolutely essential, and their 
long-term social and economic benefits clearly outweigh their more immediate costs. 
Consider the Distributional Effects of Climate Policies  
 
Fourth, OECD nations must consider the distributional effects of climate policy, especially its impact on poor 
children. Most importantly, the substantial yet often undervalued health co-benefits of mitigation must be 
communicated properly and incorporated into cost-benefit analyses in order to more accurately weigh the pros 
and cons of mitigation measures. These health co-benefits are vast, visible, immediate, and substantial, and they 
may even eclipse mitigation’s main climate-related benefits, especially in the upcoming decades. Additionally, 
carbon pricing schemes and other mitigation policies must also involve revenue recycling to offset any 
regressive effects on low-income households and poor children. This redistribution can be accomplished 
through direct cash transfers or by using tax revenues to enhance and enlarge welfare services. Finally, 
researchers must conduct studies exploring the potential for the growing renewable energy sector to promote 
economic activity and lead to net job creation. Its impact on poor children is promising yet poorly studied, so 
further research is necessary to illuminate these potential distributional implications. 
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Appendices 
 
Appendix A: Global Mean Sea Level Rise 
 

 
Projections of global mean sea level rise over the 21st century relative to 1986–2005 from the combination of 
the CMIP5 ensemble with process-based models, for RCP2.6 and RCP8.5 (four different IPCC climate 
models). The assessed likely range is shown as a shaded band. The assessed likely ranges for the mean over the 
period 2081–2100 for all RCP scenarios are given as colored vertical bars, with the corresponding median value 
given as a horizontal line. Sea level rise will not be uniform. About 70% of the coastlines worldwide are 
projected to experience sea level change within 20% of the global mean sea level change (Stocker et al. 2013). 
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Appendix B: Estimated Economic Damage due to Climate Change by 2100 
 

 
Predicted economic costs of storm damage by 2100 in the United States. As the color increases in intensity, the 
predicted percent of GDP costs increases due to storm damage. The southern coastal regions of the United 
States will be most heavily impacted. The middle graph indicates the income decile of the most vulnerable 
populations to storm damage (Gakidou et al. 2017). The right graph shows the rate of poverty in the United 
States from 2013-2017 by county. The darker areas indicate greater levels of poverty (Census 2018). When 
comparing the two graphs, one can observe that the areas with the greatest economic damage due to climate 
change are also those with the highest poverty rates.  
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The predicted effect of climate change on per capita GDP by 2100 with RCP8.5. As the color becomes 
warmer toned, the given country is predicted to have a greater percent decrease in GDP. While the majority 
of developing nations will be experience a large change in percent GDP, many developed nations GDP will 
experience changes as well (Burke et al. 2015; Brookings Institution).   
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Appendix C: Possible Resilient Infrastructure Policy Options 
 
Forest Fires 

● Increase funding prevention programs and prescribed control burns to reduce wildfire danger in 
communities where wildfires are more prevalent due to dry summers and drought (Quinton 2019).  

● Develop further technologies to predict wildfires by increasing invisible infrastructure such as high-
speed wireless communications and fire monitoring cameras.  
 

Hurricanes and Flooding 
● Harden physical infrastructure to be more resilient to high winds and storms through: 

o Developing post-disaster redevelopment plans prior to disasters, in order to shorten the 
redevelopment timeline, allowing communities to quickly rebuild in place.  

o Increase “safe-to-fail” designs where factors contributing to extreme weather events cannot 
be anticipated, to lessen the possible danger for communities. 

o Including climate variability into policy, accounting for various different scenarios, including 
both risk prevention and contingency planning.  

o Ensure the tools and services are available, such as health care, legal affairs, food, and shelters, 
to help communities in worst case scenario situations. 

● Update visual flood risk maps to reflect uncertainty in “safe zones” and “risk zones.” This will allow 
communities to purchase flood insurance based on a full range of possible outcomes. 

 
Drought 

● Educate individuals on installing green infrastructure such as rain gardens and green streets to aid in 
the replenishment of groundwater reserves. On individual properties individuals can use rain barrels 
and cisterns to reduce their demand of potable water. This is a relatively inexpensive solution that does 
not overly burden the government, but rather puts the onus on the property owner.  

● Incentivize individual-use rainwater harvesting through ordinances, tax incentives and possible 
educational forums.  
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Appendix D: Additional Social Policy Priorities 
 
We have formulated additional priorities for policymakers to consider when devising climate policy: 
 

● Implement conditional cash transfer programs to provide risk management and generate better 
educational outcomes for impoverished children. Programs that provide payments to families for 
participation in educational seminars and increased school attainment have successfully reduced 
inequalities throughout development (Engle et al. 2011).  

 
● Expand unemployment insurance caused by climate change to secure a stable household income. 

Consider public employment programs as an additional strategy to improve households’ adaptive 
capacity (ILO 2018). These efforts should take place in areas research indicates have a larger proportion 
of jobs relying on ecosystem services. 

 
● Invest in climate action to create jobs in renewable energy and green construction. Ensure communities 

facing environmental risks have diversified employment opportunities to avert widespread 
simultaneous unemployment caused by climate change. 

 
● Conduct policy research on how social disruption caused by climatic changes affect children’s learning 

in the long term and how to effectively prepare children for climatic changes without causing mental 
or emotional harm. 

 
 
  



 
 

42 

Appendix E: Climate Effects on Health Research & Policy Priorities 
 
The following policy options provide a few key examples of mitigation strategies and policy research gaps that 
can be addressed to improve public health from the effects of climate change, especially for vulnerable children. 
In addition to addressing each of these categories individually, research must be conducted on the potential risk 
of coupled extreme climate events. Health risks could be exacerbated beyond existing surveillance and 
projections if extreme events happen simultaneously or in succession. Additionally, climate change must be 
considered as a public health issue. Measures tracking global spending on climate change adaptation estimate 
that only 4 percent of total development spending is dedicated to human health (Watts et al. 2018). New 
methodologies and analyses of the direct health impact of climate change are needed. Inclusion of the health 
co-benefits of climate change policy is also a necessary component of consideration of the development of 
mitigation strategies. 
 
Extreme Heat 
 

● Conduct heat vulnerability assessments to identify neighborhood-level susceptibilities to extreme heat 
events.  

● Provide access to cool indoor spaces during heat waves while also ensuring that this infrastructure does 
not lead to power outages. Give special consideration and infrastructural resources to populations who 
cannot travel to get to cooling shelters, including the provision of air conditioning systems.  

● Research, evaluate, and quantify urban heat island mitigation strategies (cool roofing, streets, and other 
urban surfaces) and their impacts on improving public health. 

 
Malnutrition 
 

● Promote availability, accessibility, and affordability of healthy foods for populations in need. 
Strengthen food security through safety nets and social cash transfers. 

● Constrain the production and marketing of foods and beverages that promote ill-health without 
reducing vulnerable populations’ access to affordable food.  

● Support agricultural production systems that are impacted by climate change. 
 
Flooding 
 

● Develop vulnerability maps at the neighborhood level to understand current and model potential future 
areas that are most likely to require intervention in the case of an emergency weather event. 

● Increase the reach of messaging about storm preparation and ongoing climate emergencies to ensure 
that vulnerable populations are informed about the proper response and available resources.  

● Ensure the location and targeting of assistance to vulnerable populations in immediate post-storm 
door-to-door outreach.  

● Harden infrastructure and utilities against the effects of flooding and storms. People who are sheltering 
in place after a weather emergency and are lacking access to power, heat, air conditioning, and running 
water are vulnerable to health risks in the immediate aftermath of an emergency.  

● Ensure that initiation and continuity of health-care services are maintained after extreme weather 
events. Health-care systems should consider placement of service areas above flood elevation, creating 
backups for powering building systems, and developing hospital evacuation plans. 
 

Air Pollutants and Allergens 
 

● Conduct research on the relationships between urban tree density, species distribution, pollen 
concentration, and human health impacts. Efforts to transition to low-carbon cities and strategies to 
reduce the urban heat island effect often incorporate urban tree-planting programs. However, these 
programs may then result in worsening of respiratory health outcomes from pollen and plant allergens. 
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● Develop interlinked plans to measure and mitigate rising city ambient temperatures, air pollution, and 
aeroallergens with the understanding that more research is needed and that current methods of 
mitigation do not come without potential public health drawbacks. Allergenicity should be a 
consideration in the selection of species in planting programs. 
 

Vector-borne Disease 
 

● Develop early warning systems for detection and surveillance of developing epidemics and 
understanding changing disease patterns. These efforts must take place in areas for which research 
indicates that disease vectors will expand to as climates change. 

● Train health-care workers and systems about the signs and symptoms of diseases that will occur more 
often due to expanded ranges of disease vectors. 

● Ensure that all have access to mosquito nets, vaccinations, and disease therapies.  
 
Mental Health 
 

● Further research should focus on both acute, short-term mental distress and its long-term impact that 
may result into the development of chronic conditions, including both single traumatic events and 
repeated environmental crises. 

● Conduct research on the indirect impact climate change may have on children as they learn about 
environmental disasters at younger ages, regardless of its direct impact on their physical well-being. 

● Develop funding structures that provide mental health relief aid packages following natural disasters, 
both for the short and long-term recovery of communities. 
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Appendix F: Negative Emission Technologies 
 
Negative emission technologies (NETs) are a diverse assortment of strategies designed to remove carbon 
dioxide from the atmosphere (Minx et al. 2018). These include afforestation and reforestation, direct air capture, 
ocean fertilization, soil carbon sequestration, biochar, bioenergy carbon capture and storage, and enhanced 
weathering. Due to rising global carbon emissions and persistent international inaction, it appears increasingly 
likely that NETs will need to be deployed to meet IPCC targets (Minx et al. 2018).  
 
While NETs represent an umbrella category of heterogeneous technologies and thus their anticipated impacts 
on child poverty are varied, many NETs require significant land use changes. For example, afforestation 
involves planting trees on previously unforested land, and bioenergy with carbon capture and storage entails 
converting large swaths of land into areas for growing biomass for combustion. These processes can not only 
displace marginalized populations (Creutzig et al. 2013; Downing 2002) but can also contribute to food 
insecurity (Pillay 2013; Fuss et al. 2018) by raising food prices (Popp et al. 2014; Reilly et al. 2012). High food 
prices negatively affect children experiencing poverty — leading to malnutrition, poor health, and school 
absences (Bronchetti, Christensen, and Hoynes 2019; Bibi et al. 2010; Lustig 2012; Reeves, Loopstra, and 
Stuckler 2017; Gustafson 2013). 
 
Additionally, many types of NETs could cause water shortages and contribute to water pollution, which 
disproportionately harms low-income populations — especially poor children (Kohler et al. 2013; L. L. Taylor 
et al. 2016; Fuss et al. 2018). They also can reduce biodiversity and provoke other detrimental ecological effects 
that can harm rural populations and indigenous groups that depend on this ecology for sustenance (Fuss et al. 
2018; Dale et al. 2010; Wiens, Fargione, and Hill 2011). Air pollution (Schuiling and Krijgsman 2006; L. L. 
Taylor et al. 2016)as well as disturbances associated with mining and extraction (Williamson 2016; Downing 
2002) are other possible effects that could affect child poverty. 
 
Not all the side effects of NETs, however, are negative. Beyond reducing the severity of climate change, NETs 
also offer co-benefits that may improve the lives of children experiencing poverty, including increased crop 
yields from biochar and soil sequestration (Pan, Smith, and Pan 2009), and health and ecological benefits 
stemming from reforestation. 
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Appendix G: Soil & Water Pollution Effects 
 
Air pollution is not the only health risk stemming from fossil fuel extraction and combustion; water and land 
pollution also takes a toll on children’s health. Coal ash, a byproduct of the combustion process that contains 
heavy metals and carcinogens, often seeps into groundwater, which is a source of drinking water for a large 
proportion of people. In fact, a study in the United States found that 91 percent of coal ash sites leaked 
contaminants into groundwater, and low-income groups were disproportionately affected (EarthJustice 2019). 
Researchers have found elevated levels of heavy metals such as arsenic, cadmium, lead, and mercury in children 
in OECD countries, and fossil fuel production is a primary source of exposure (Horton et al. 2013). Fossil fuel 
combustion also releases mercury into the environment that ultimately contaminates bodies of water and 
bioaccumulates in fish and other foods (Winner 2010). Children are most susceptible to the deleterious impacts 
of these heavy metals because of their lower body weights and greater absorption rates (Horton et al. 2013; 
Stein et al. 2002). Prenatal mercury levels are also harmful; higher maternal blood levels of mercury during 
pregnancy have been associated with worse cognitive performance in children several years later (Oken et al. 
2008). Several studies have shown that pollution stemming from crude oil transportation and hydraulic 
fracturing harms children’s health as well (Ordinioha and Brisibe 2013; Laffon, Pásaro, and Valdiglesias 2016; 
Aguilera et al. 2010; Currie, Greenstone, and Meckel 2017). Other studies have demonstrated that counties with 
significant amounts of coal mining have higher rates of mortality and child poverty compared to similar counties 
without mining (Hendryx 2010). 
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Appendix H: Harmful Effects of Fossil Fuel-Related Air Pollution on Children 
 
Due to their small size and undeveloped bodies, children are more vulnerable to the detrimental consequences 
of fossil fuel-related air pollution (Perera 2008; Cakmak et al. 2016; Bunyavanich et al. 2003; Sacks et al. 2011; 
Confalonieri et al. 2007; Islam et al. 2007). It can aggravate asthma (Esposito et al. 2014; Tzivian et al. 2015), 
reduce lung function (K. H. Kim, Kabir, and Kabir 2015), lead to more absences from school (Currie et al. 
2009), and even lower test scores and hinder academic performance (Zweig, Ham, and Avol 2009; Stingone, 
McVeigh, and Claudio 2016; Zhang, Chen, and Zhang 2018). The prenatal consequences of fossil fuel-related 
air pollution are especially devastating and include low birthweight, preterm births, developmental disabilities, 
asthma, and cancer (Perera 2008; Poursafa and Kelishadi 2011). Air pollution even increases infant mortality 
rates (Chay and Greenstone 2003; Knittel, Miller, and Sanders 2011). 
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Appendix I: Harmful Effects of Air Pollution on Low-Income Groups 
 
Outdoor air pollution also disproportionately harms minorities and low-income groups (Cakmak et al. 2016; 
Hajat, Hsia, and O’Neill 2015; O’Neill et al. 2003; Bell and Ebisu 2012). Poor populations are exposed to more 
air pollutants as they are more likely to live near pollution sources like major roadways and highways, (Pratt et 
al. 2015) as well as power plants (NAACP 2016). Living near busy roadways has been linked with cognitive and 
respiratory diseases (Chen et al. 2017; Schikowski et al. 2005; Garshick et al. 2003), while living near fossil fuel-
fired power plants is associated with increased hospitalization rates due to respiratory diseases as well (X. Liu, 
Lessner, and Carpenter 2012). Additionally, low-income populations often have other risk factors and lack 
access to quality health care, further exacerbating the harmful effects of air pollution (O’Neill et al. 2003).  
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Appendix J: Carbon Pricing in Developing Countries 
 
In regard to developing countries, research on the tax incidence and distributional effects of carbon pricing is 
more mixed, inconsistent, and inconclusive (Q. Wang et al. 2016). Due to different consumption patterns, some 
studies have suggested that a carbon tax in low-income countries could be proportional or even progressive 
(Shah and Larsen 1992; Brenner, Riddle, and Boyce 2007; Yusuf and Resosudarmo 2007), while others have 
refuted those claims and argue the tax would be regressive (Liang, Wang, and Wei 2013; Yusuf and 
Resosudarmo 2008). One study has found that carbon taxes are progressive for low-income countries, while 
they are regressive for high income countries due to the carbon-intensive consumption habits of poor 
households in rich countries; it posits that as countries’ incomes rise, the regressivity of a carbon tax increases 
as well (Dorband et al. 2019).  
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Appendix K: Additional Climate Policy Priorities 
 
We have formulated additional priorities for policymakers to consider when devising climate policy: 
 

● Supply-side renewable energy subsidies should be prioritized over demand-side consumer-focused 
subsidies, as they are more equitable. Higher income households tend to receive a disproportionate 
amount of demand-side subsidies, which are often inaccessible for lower-income households 
(Borenstein and Davis 2016; Rausch and Mowers 2014; F. Wang and Zhang 2016). Thus, it seems 
prudent to prevent this regressive impact by focusing on supply-side subsidies that will benefit all 
income groups, including those in poverty. Furthermore, we also should encourage the growth of 
public utilities to supply inexpensive electricity to communities. Because they are democratically 
controlled, constituents can accelerate their transition to renewable energy in addition to enjoying the 
other benefits. 
 

● Clean transportation policy should emphasize low-cost public transit as opposed to private electric 
vehicles and ride-sharing services. Policies incentivizing cleaner private transportation, like fuel 
standards and tax credits for electric vehicles, often fail to benefit low-income families (Borenstein and 
Davis 2016; Rausch and Mowers 2014; Metcalf 2019)because they often cannot afford private vehicles 
and instead rely on public transit for mobility (Wachs 2010). Many poor children also depend on public 
transit to get to school and access health care (Ferguson, Bovaird, and Mueller 2007; Grant et al. 2014), 
and their parents often need it to get to work and find employment opportunities that can raise their 
market incomes and reduce poverty ((Hess 2005; Sanchez, Shen, and Peng 2004; Mckenzie 2013). 
Augmenting public transit systems would reduce greenhouse gas emissions while improving quality of 
life and promoting social inclusion (Lee and Sener 2016; Cao 2013; Godard and Olvera 2000; Giuliano 
2005) 
 

● Because energy efficiency improvements may require substantial upfront costs, they must be state-
subsidized to remain equitable. If they are government-funded, they can help alleviate child poverty by 
helping low-income families reduce energy expenses and enhance quality of life (Casillas and Kammen 
2010; Hills 2012) 
 

● It is essential that OECD nations perform tailored country-specific research prior to the 
implementation of any price on carbon. While clear trends can be gleaned from the literature, sufficient 
ambiguity remains necessitating additional investigation (Sterner 2012; Creedy and Sleeman 2006), 
especially for poorer OECD members because preliminary research has indicated a negative 
relationship between median country income and carbon tax progressivity (Q. Wang et al. 2016; 
Dorband et al. 2019; see Appendix J). Without conducting specialized and rigorous studies exploring 
specific carbon pricing schemes in particular locales and contexts, the exact effects of carbon pricing 
mechanisms on poor children may be difficult to predict. 
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