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Abstract

The real estate market in the US has historically been shaped by social systems that influence economic foundations,
political environments, and social norms, leading to socioeconomic inequality and segregation. Social vulnerabilities,
rooted in these systems, result in unequal risk distributions across communities, particularly during disasters. Many
case studies have highlighted how marginalized communities suffer disproportionately due to poor housing conditions.
This disparity is compounded by historical policies such as the Indian Removal Act, Jim Crow Laws, and the Home
Owners’ Loan Corporation mapping system, which entrenched housing inequities. Addressing these vulnerabilities
requires comprehensive housing policies, community-based initiatives, and interdisciplinary approaches that focus on
equitable access to resources, improved housing quality, and resilience against natural hazards. By tackling the root
causes of social inequalities, policymakers can foster more inclusive, sustainable, and healthy living environments,

mitigating the impacts of disasters on vulnerable populations.
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1. Introduction

Based on the history of the real estate market in the US, the social systems have been a major factor in determining

housing conditions. The term Social Systems is used to describe how societies organize themselves to facilitate survival
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and prosperity (Meyer et al., 2015). If we look at communism, capitalism, feudalism, or socialism, we will see that
economy was the core foundation of all of these social systems. With such power, economy ends up shaping our political
environments, which determine the social norms and the dominating cultural values (Meyer et al., 2015). Unfortunately,
socioeconomic inequality and segregation have been among the defining features of our social systems throughout
history. This can especially be seen in the wealth and property distribution in our societies nowadays. Social
vulnerabilities are not accidental; they are firmly rooted in everyday life, and they are better understood as a process
unfolding over time rather than an invariant or inherent set of characteristics (Emrich & Cutter, 2011; Simms et al., 2013).
Consequently, there has always been an unequal distribution of risks across communities in the US. For example, many
catastrophic events related to natural hazards, such as Hurricane Katrina and Saragosa tornado, have shown how colored
communities with poor housing conditions suffer the most from disasters (Uekusa, 2018; Méndez et al., 2020; Abukhalaf,
2021; Cohen et al., 2021). Social vulnerability has two main components: 1) exposure to the hazard, and 2) sensitivity or
susceptibility to the hazard effects (Cutter, 1996; Emrich & Cutter, 2011; Birkmann et al., 2013). Exposure is the
intersection of the hazard physical characteristics, such as wind speed, direction, size, and frequency, with people and the
physical characteristics of their built environment, such as house age, size, the surrounding tree cover, quality of
construction, and so on (Wisner et al., 2004; Morss et al., 2011; Birkmann et al., 2013; Cohen & Abukhalaf, 2021). On the
other hand, sensitivity can be defined as the extent to which the house occupants are affected or harmed by the natural
hazard (Morss et al., 2011; Birkmann et al., 2013), and this results from a complex interaction of political, social,

economic, cultural, and psychological factors (Cutter, 1996; Wisner et al., 2004).

Social systems play a significant role in creating unequal distributions of risk across communities in natural hazard and
disaster contexts in the US. The literature provides insights into how preexisting inequalities are socially distributed,
leading to certain groups experiencing disproportionate impacts when hazardous events occur (Stough et al., 2018;
Abukhalaf, 2022). This highlights how social disparities contribute to varying levels of vulnerability and resilience within
communities, ultimately shaping the unequal distribution of risk. Additionally, the social construction of hazards and
disaster susceptibility further exacerbates disparities, emphasizing the need to address the underlying social factors that
influence risk exposure (Faas, 2016; Abukhalaf et al., 2023a). The unequal exposure to hazards and extreme natural
events, as identified in vulnerability studies, underscores how social divisions within society contribute to disparities in risk
distribution (Faas, 2016). This unequal exposure is often intertwined with the production and emergence of geographies of
hazard exposures and social capacities, highlighting the complex interplay between social structures and disaster risk

(Faas, 2016; Abukhalaf et al., 2023b; Cohen & Abukhalaf, 2022).

The case study on the 2006 Paso del Norte floods reveals how processes of facilitation and marginalization have created
socially disparate flood-prone landscapes characterized by unequal risks (Collins, 2010). This demonstrates how uneven
developments and sociospatial patterns of exposure to flood hazards are influenced by social dynamics, leading to
differential levels of risk across communities. Similarly, the contested notions of disaster justice during the 2011 Bangkok
floods highlight the importance of equitable distribution of disaster risk and compensation for damage to ensure a more
just response to disasters (Marks et al., 2019). This underscores the need for inclusive decision-making processes that

consider the diverse needs and vulnerabilities of communities to address unequal risk distributions effectively. In addition,
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the study on the resilience of communities in Puerto Rico following Hurricane Maria emphasizes the importance of
community-based preparedness and communication strategies in protecting vulnerable residents during disasters
(Andrade et al., 2021). By leveraging community expertise and social networks, it is possible to enhance resilience and
reduce the unequal impacts of disasters on different population groups. Similarly, the exploration of the tractability of the
objectivist frame of disaster risk in policy implementation in Zimbabwe sheds light on the challenges of addressing disaster
risk within existing policy frameworks (Chipangura et al., 2019). This highlights the need for more inclusive and context-

specific approaches to disaster risk reduction that consider the social dimensions of vulnerability and resilience.

2. Literature review

Policies addressing deep-rooted development issues such as poverty, inequality, and access to quality housing have been
shown to significantly lower vulnerability to climate-induced disasters, irrespective of variations in natural hazards (Rubin,
2014). This underscores the interconnected nature of social vulnerabilities and disaster risks, emphasizing the need for
holistic approaches that address underlying social inequalities to reduce disparities in risk exposure. Additionally, the
assessment of flood disaster risk in rural housing, as demonstrated in a case study in China, highlights the importance of
understanding the exposure values of housing and property in assessing risk levels (Zhang et al., 2014). This approach
showcases how social systems influence the built environment and housing conditions, ultimately impacting the
vulnerability of communities to natural hazards. Spatial planning has also emerged as a critical tool in mitigating and
reducing risks by discouraging settlements in hazard-prone areas, emphasizing the role of urban planning in shaping

disaster risk distributions (Pamungkas, 2024).

Furthermore, a multi-hazard risk assessment model based on neural networks and fuzzy comprehensive evaluation
reveals the complex interplay of environmental factors, historical impact, and infrastructure density in determining risk
grades within a road network (Zhou, 2024). This model emphasizes the need to consider multiple variables and their
interactions in assessing disaster risks, highlighting the intricate relationship between social systems, physical
infrastructure, and risk exposure. Studies on the racially unequal impacts of disasters and federal recovery assistance
shed light on how structural inequalities can influence local self-employment rates and recovery outcomes following
natural hazards (Bento & Elliott, 2021). Research indicates that disaster characteristics, gender, and previous disaster
experiences significantly influence individuals' attitudes toward disasters, underscoring the role of social factors in shaping
risk perceptions (Ho et al., 2008). An interdisciplinary investigation into social and physical determinants of seismic risk
also emphasizes the need to consider socioeconomic status and environmental factors in understanding vulnerability to
natural hazards (Lin et al., 2015). This interdisciplinary approach highlights the complex web of social and environmental
factors that contribute to unequal risk distributions across communities. Moreover, studies on short-term solutions to long-
term disaster challenges emphasize the importance of rethinking disaster recovery planning to reduce vulnerabilities and
inequities, particularly in socially vulnerable populations (Finucane et al., 2020). By addressing inequities in resource
distribution and social opportunities, policymakers can work towards more equitable disaster recovery outcomes. Nature-

based resilience strategies in South Asian cities underscore the importance of addressing urban infrastructure challenges
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and population growth to reduce the risk of natural hazards (Mukherjee et al., 2022).

Housing physical characteristics in the US are significantly influenced by social systems, leading to disparities in
environmental quality and health outcomes. In the absence of explicit discriminatory intent in housing siting, racial and
ethnic minorities often find themselves trapped in polluted neighborhoods due to housing discrimination, resulting in
environmental disparities that stem from racial discrimination (Mohai et al., 2009). This indicates that social systems play a
crucial role in determining the environmental conditions in which different communities reside. Also, factors like racial
concentration, age demographics, housing conditions, and economic inequality are closely linked to health risks,
particularly cardiometabolic diseases, in various US cities (Fitzpatrick & Willis, 2020). These findings underscore the
intricate connection between social systems, housing characteristics, and health outcomes, highlighting the pervasive
influence of societal structures on living conditions and well-being. Moreover, the challenges associated with auditing
neighborhood characteristics, emphasizing the importance of understanding how neighborhood conditions contribute to
unequal outcomes for individuals and communities (Bader et al., 2016). This suggests that the physical attributes of
neighborhoods, including housing quality and environmental factors, are integral to shaping social disparities and health
risks. Also, this touches upon the impact of residential environments on cardiovascular risk, indicating that where
individuals live can significantly influence their health outcomes (Roux, 2003). Therefore, housing physical characteristics,
such as proximity to environmental hazards or access to green spaces, are not only reflective of social systems but also
actively contribute to health disparities across different communities. In the context of unequal risk distributions across
communities in the US, social systems play a pivotal role in exacerbating disparities. Urban neighborhoods with slums
have been disproportionately affected by the spread of COVID-19, indicating that marginalized communities face higher
risks during public health crises (Sahasranaman, 2021). This unequal distribution of risk is a direct consequence of social
inequalities that limit access to healthcare, adequate housing, and other essential resources. In addition, the mental
health implications of societal factors is another critical thing to consider as subjective assessments of distress are crucial
indicators of mental well-being, with disparities persisting across different social groups (Fitzpatrick et al., 2020). This
suggests that social systems not only create unequal distributions of physical health risks but also impact mental health

outcomes, further widening disparities across communities.

If we look at the US, inequality in property distribution has roots dating back to the colonial times (Morrison, 2020).
Historically, there have been several factors that have contributed to inequality of homeownership in the US, such as the
Indian Removal Act (IRA), the Jim Crow Laws (JCLs), and the Home Owners’ Loan Corporation (HOLC) mapping system.
The IRA was put in place in order to give southern states the lands that belonged to the southern Native Americans
(Wilson & Corwin, 1921). The IRA authorized Andrew Jackson to negotiate with southern Native American tribes their
removal to federal territories west of the Mississippi River in exchange for giving their ancestral lands to new White
settlements. The act was passed in 1830, but the dialogue between the federal government and Georgia about the act
had been ongoing for thirty years (Lewey, 2004). With time, southern states started to speed up the process as they
claimed that the deal between the federal government and Georgia was invalid and that the southern states could pass
new laws extinguishing Indian titles themselves (Morrison, 2020). In response, the federal government passed the IRA on

May 28, 1830, and President Andrew Jackson agreed to replace the land from which the tribes were removed by dividing
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the US territory west of the Mississippi River into districts and giving it to them. The IRA was strongly enforced under
Andrew Jackson's administration, and it was extended until 1841 under Martin Van Buren's administration (Lewey, 2004).
The IRA was supported by northwestern and southern populations in the US but was opposed by the Whig Party and the
Indian Native tribes. Some of the tribes worked hard to stop this unfair relocation, but they were unsuccessful, and they
were forcibly removed by the US government. That march to the west was later named the Trail of Tears' genocide
because 25% of the Native Americans who were forced to leave died during that removal (Wilson & Corwin, 1921). The
IRA allowed European descendants to acquire most of the land in the south, while the Native Americans were relocated

by force to inferior areas with low land value west of the Mississippi River (Morrison, 2020).

On the other hand, the JCLs were local and state laws that enforced many forms of racial segregation in the southern part
of the US until 1965 (Parker & Towler, 2019). Other areas in the US were also affected by informal and formal policies of
segregation; however, beginning in the late 19th century, many states outside the south of the US had adopted laws that
tried to variously ban discrimination in voting and public accommodations (Heersink & Jenkins, 2020). In the late 19th and
early 20th centuries, Southern laws were enacted by Democrat-dominated white Southern state legislatures to remove
and disenfranchise economic and political gains made by African Americans during the Reconstruction period (Wolfley,
1991). In practice, the JCLs forced racial segregation in public facilities in the former Confederate States starting in the
1870s. The JCLs were upheld in 1896 when the Supreme Court laid out a legal doctrine called "separate but equal” for
facilities for African Americans (Parker & Towler, 2019). Similarly, public education was segregated in most of the
southern part of the US, after the Civil War (Heersink & Jenkins, 2020). The "separate but equal" doctrine was extended
to transportation and public facilities too; nevertheless, facilities for black communities were consistently underfunded and
inferior compared to facilities for white communities, and for some black communities, there were no facilities at all
(Parker & Towler, 2019). The JCLs institutionalized political, economic, social, and educational disadvantages and
second-class citizenship for black communities in the US. In 1909, the National Association for the Advancement of
Colored People led a sustained public protest against the JCLs (Wolfley, 1991). The segregation of public schools was
declared unconstitutional in 1954 by the US Supreme Court. However, it took years to implement this decision in some
states. The remaining JCLs were overruled by the Civil Rights Act and the Voting Rights Act in 1964 and 1965,
respectively (Parker & Towler, 2019). This has affected the Black community in the US and their wealth accumulation and
prevented them from land ownership. The legacy of the JCLs is a major factor in why colored communities in the US are

still facing barriers to finding affordable housing nowadays (Wolfley, 1991).

In the 1930s, the Great Depression led to a significant fall in house prices and a foreclosure crisis in the US (White, 2014).
In order to address such a devastating economic situation, the government initiated several federal programs to alter the
housing finance nature. These programs shifted mortgages in the US from short-duration loans with low-interest rates to
long-duration loans with high-interest rates (Brueckner & Rosenthal, 2009). The Housing Administration in the federal
government introduced mortgage insurance and the National Mortgage Agency created a secondary market for housing
loans (Brueckner & Rosenthal, 2009). Additionally, The Home Loan Bank Board (HLBB) was created in 1932 by the
federal government to oversee and charter loan associations and federal savings, and there were several agencies

working under the HLBB, including HOLC. The HLBB was concerned about the lending industry and the long-term value
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of properties owned back then by the federal government (Anders, 2019). In response to that, the HOLC completed
around 5 million appraisals and drew residential “security” maps as part of the City Survey Program between 1935 and
1940. The HOLC wanted to document the lending riskiness across neighborhoods in 239 cities in the US. The appraisal
and the mapping process were intended to ensure the continued stability of the US real estate values (Jackson, 1980).
The maps were created using the input of hundreds, if not thousands, of local appraisers and brokers, in addition to
surveys on economic characteristics, demographic, and housing markets. Neighborhoods in 239 cities were graded on a
scale of A (most stable/least risky) to D (least stable/most risky). Neighborhoods should had been classified based on risk-
based characteristics, such as housing price, age, and location; nevertheless, non-housing attributes including ethnicity,
race, and immigration status were strong and influential factors in the process as well (Collins & Shester, 2013). Areas
with a lower grade on the maps created by the HOLC faced worse housing market outcomes with regard to house values,
homeownership, housing conditions, vacancy rates, and rents over the subsequent decades, and in the wake of the
restricted and limited credit access, there was significant persistent housing disinvestment. The maps affected the degree
of racial segregation, especially for the African American residents. Areas graded “D” (least stable) had poor housing
conditions and were notably African American neighborhoods (Aaronson et al., 2021). The IRA, JCLs, and HOLC maps
are strong proofs of how social systems can determine different aspects of social vulnerability, such as housing
conditions, for groups and individuals in our societies. In disaster research, social vulnerability is defined as the result of
many structural factors such as ethnicity, age, and socioeconomic status, which could compromise people’s ability to

prepare for a natural hazard (Simms et al., 2013; Birkmann et al., 2013).

3. Discussion and recommendations

To address social vulnerabilities in our communities, a multifaceted approach is necessary. Firstly, there is a need to
address systemic inequalities in housing policies and urban planning to ensure equitable access to safe and healthy living
environments. This involves implementing measures to combat housing discrimination, improve housing quality in
marginalized communities, and promote environmental justice initiatives (Mohai et al., 2009). Additionally, interventions
aimed at reducing health disparities should focus on addressing the social determinants of health, including access to
healthcare, education, and economic opportunities. Policies that target the root causes of unequal risk distributions, such
as poverty and systemic racism, are essential in promoting health equity and mitigating disparities (Fitzpatrick & Willis,
2020; Abukhalaf et al., 2022). Furthermore, community-based initiatives that empower residents to advocate for their
rights and participate in decision-making processes regarding housing and environmental issues can help foster social
cohesion and resilience (Bader et al., 2016). By engaging communities in the planning and development of their
neighborhoods, it is possible to create more inclusive and sustainable living environments that prioritize the well-being of
all residents. Collaboration between policymakers, healthcare providers, community organizations, and residents is crucial
in implementing comprehensive strategies that address the complex interplay between social systems, housing
characteristics, and health outcomes. By adopting a holistic and collaborative approach, it is possible to work towards
creating a more equitable society where housing physical characteristics are not predetermined by social systems but are

instead reflective of a commitment to social justice and health equity.
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To address the complex issues of housing physical characteristics determined by social systems and the unequal
distributions of risk across communities in the US, a range of solutions can be considered based on the existing literature
as well. One potential avenue is to focus on housing policies that not only manage shrinkage but also aim to meet the
housing needs of current residents to create more equitable social outcomes (Hoekstra et al., 2018). By shifting the focus
from mere management to proactive intervention, policies can be designed to ensure that housing solutions are tailored to
the specific needs of communities, thereby reducing disparities in housing quality and environmental conditions.
Moreover, interventions that target specific housing characteristics associated with early childhood development outcomes
can play a crucial role in reducing inequities in health and well-being (Villanueva et al., 2019). By examining key features
of neighborhood housing that impact early childhood development, policymakers can implement strategies to improve
housing quality and stability, ultimately fostering healthier outcomes for children in disadvantaged communities. This
approach highlights the importance of addressing housing conditions as a social determinant of health, particularly in
vulnerable populations. Additionally, understanding tenant concerns regarding property habitability and the
implementation of habitability laws can inform rental housing policies to promote healthy homes and improve health
outcomes in communities burdened by poor housing conditions (Marquez et al., 2022). By actively involving tenants in the
policy-making process and ensuring the enforcement of habitability laws, policymakers can work towards creating safer
and more equitable living environments for all residents. This approach emphasizes the need for tenant-centered

solutions that prioritize the well-being of individuals and families affected by substandard housing.

Furthermore, addressing systemic inequalities in indoor air pollution exposure through improvements in housing quality
can have significant implications for population health and well-being (Ferguson et al., 2021). By reducing the risk of home
environmental exposures, policies can not only improve health outcomes but also contribute to meeting broader
sustainability goals and reducing inequality. This underscores the interconnected nature of housing quality, environmental
health, and social disparities, highlighting the importance of holistic approaches to addressing housing-related challenges.
In the realm of urbanism, housing policies have the potential to play a transformative role in reducing economic, social,
and political inequalities (Cocifia, 2018). By implementing measures such as housing allowances, tax incentives for
affordable housing, policymakers can work towards creating more inclusive and equitable communities. These policy
interventions aim to address the root causes of housing inequality and promote social justice through targeted strategies
that prioritize marginalized populations. Moreover, public policies that focus on housing as a social and economic asset
can contribute to reducing inequalities and promoting social value in housing markets (Chapelle, 2023). By recognizing
housing as a fundamental right and implementing policies that support access to secure and adequate housing,
governments can improve the health and well-being of populations affected by housing instability. This approach

underscores the importance of viewing housing as a critical component of social policy and economic development.

In conclusion, the solutions to addressing the unequal distributions of risk across communities in the US are multifaceted
and require a comprehensive approach. By implementing targeted housing policies that prioritize equity, health, and social
justice, policymakers can work towards creating more inclusive and sustainable communities. Through collaborative
efforts between government agencies, community organizations, and residents, it is possible to enact meaningful change

that addresses the root causes of housing disparities and promotes well-being for all individuals and families.
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