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Abstract  Scholarly work on rent burden, a rather 
scantily discussed topic within the broader realm of 
declining housing affordability, still lacks a firm the-
ory. This article seeks to address this gap by develop-
ing a typology of U.S. metropolises which centers on 
their rent burden status and serves as an initial step 
toward theory building. We employ principal com-
ponent and cluster analyses to identify seven distinct 
types of metropolises and their potential drivers of 
rent burden. An examination of these seven types 
suggests that rent burden has spatial randomness 
to it, since some metropolises in the seven types do 
not confine to specific geographies. Metropolises 
with pronounced specializations in education/medi-
cine, information, and arts, recreation, and entertain-
ment exhibit higher rent burden, whereas older Rust 
Belt metropolises have lower burden. Interestingly, 
emerging new-economy metropolises exhibit lower 
rent burden as well, likely reflecting the benefits of 
newer housing and a diverse economic base. Finally, 
rent burden, besides being an outcome of the hous-
ing demand/supply mismatch, is also a manifesta-
tion of income potentials that are affected in complex 
ways by local labor markets and regional economic 
specializations.

Keywords  Rent burden · Housing affordability · 
MSA · Typology · Clusters

Introduction

Increased rentership in the U.S. since the Great 
Recession (Seymour & Akers, 2021; Wachter, 2015) 
along with significant population shifts over recent 
decades both have made rent burden intense and 
widespread across America (Colburn & Allen, 2018; 
Dawkins & Jeon, 2018; Edmiston, 2016). By 2015, 
almost half of U.S. tenants paid more than 30% of 
their household income for rent (Gabriel & Painter, 
2020). The extent of rent burden has been intensified 
by increased activities of institutional investors and 
corporate landlords within the rental market (Chris-
tophers, 2021; Pfeiffer et  al., 2021; Raymond et  al., 
2018), giving rise to the phenomenon of rental hous-
ing financialization targeting single-family rentals 
in suburbs as well as apartment buildings in denser 
urban cores (Fuller, 2021; Teresa, 2016). However, 
what types of metropolises suffer from higher lev-
els of rent burden, and how might that be associated 
with their socioeconomic and other determinants? 
This article addresses these questions by developing 
a typology of rent burden for U.S. metropolises using 
the framework of regional economic specializations 
and coupled with other socio-spatial characteristics. 
While being a timely addition to geographic knowl-
edge and a broader scholarship, our typology aims at 
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illustrating various facets of rent burden and similari-
ties/differences among U.S. metropolises regarding 
the intensity and potential drivers of rent burden.

To the best of our knowledge, no research has yet 
developed a typology of rent burden and its potential 
drivers, or even a typology of housing cost burden—a 
better studied phenomenon focused on homeowner-
ship. Our typology of 380 U.S. metropolises could 
help inform scholars and policymakers when devising 
and implementing better solutions to address rental 
housing unaffordability stemming from different 
reasons across diverse locations. This typology will 
also advance geographical knowledge by providing a 
spatially-oriented inventory of metropolises classified 
by rent burden drivers while using GIS and cluster 
analyses.

Background

Rent burden definition

Scholars and policymakers often designate a house-
hold as rent-burdened if it pays 30% or more of 
household income toward rent (Collinson, 2011; 
Joice, 2014). Some may argue that the U.S. Census 
Bureau provides an “official” measure of housing cost 
burden in their data. However, another issue stems 
from that—whether the agreed upon definition has 
empirical support. While some scholars (e.g., New-
man & Holupka, 2014) provide empirical support 
for the 30-percent threshold, its usage was ques-
tioned and challenged by others (e.g., Bramley, 2012; 
Samarin & Sharma, 2021) as crossing the 30-percent 
threshold may be quite common in numerous unaf-
fordable locations (see examples in Metcalf, 2018). 
An alternative perspective on housing affordability 
is the residual-income measure which highlights the 
interaction among incomes, housing costs, and the 
costs of non-housing necessities (see Stone, 2006). 
Since this article deals with spatial divisions, rather 
than households, and due to the lack of aggregate 
data, we only acknowledge this alternative concept.

In this article, to better capture rent burden’s 
extent, we include both abrupt (30-percent threshold) 
and continuous (rent as a percentage of income) vari-
ables to design a composite measurement—rent bur-
den index (RBI)—which bridges the two approaches 
and attains higher precision in illustrating rent 

burden’s variations across U.S. metropolises (see sub-
section “Methodological Steps” for further details).

Rent burden drivers in housing scholarship

Rent burden—often being overshadowed by terms 
such as housing cost burden or housing stress—has 
multiple potential determinants. Demographic char-
acteristics including race/ethnicity and foreign-born 
populations (also immigration and legal status issues) 
have been examined for their relationships with 
housing cost burden and, on seldom occasions, with 
rent burden (Allen, 2022; Desmond, 2018; Elme-
lech, 2004; Greulich et  al., 2004; Hess et  al., 2022; 
McConnell, 2013; Mimura, 2008; Rosen et al., 2022; 
Sharma & Samarin, 2023). Some of these studies, 
for example, found that immigrants from developing 
countries and undocumented immigrants both suf-
fer from higher housing cost and rent burden com-
pared to U.S.-born minority counterparts. Similarly, 
disadvantaged minorities, particularly Blacks and 
Latinx, are more affected by rent burden (ibid). How-
ever, some immigrant groups may experience lower 
rent burden (compared to other low-income groups) 
because of living in multigenerational or multifamily 
households, thereby increasing their aggregate house-
hold income relative to rent.

Other demographic characteristics affecting rent 
burden include the life course, age, marital status, 
presence of children, household size, single parent-
hood, and gender, to name a few (Colburn & Allen, 
2018; Coley et al., 2014; DeVaney et al., 2004; Lev-
enthal & Newman, 2010; Moore & Skaburskis, 2004; 
Nelson et al., 2013; Sharma, 2023a). Since children’s 
development and housing affordability are inter-
twined (Leventhal & Newman, 2010), a stage within 
the life course may correspond strongly with rent bur-
den’s intensity (Moore & Skaburskis, 2004) in a way 
that it might be higher for single and single-parent 
households compared to childless couples (DeVaney 
et al., 2004), and much higher for larger households, 
especially those with children (Colburn & Allen, 
2018) as well as those single-female-headed house-
holds (no spouse) with children living in poverty 
(Sharma, 2023a). Additionally, housing cost burden 
has a negative association with marital satisfaction, 
since households with a fully paid-off mortgage tend 
to demonstrate higher levels of marital satisfaction 
(Nelson et al., 2013).
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Other scholarship on housing cost burden has 
examined housing-induced poverty issues with a 
focus on economic hardships, well-being, and sav-
ings behavior (Deidda, 2015; Mendenhall et al., 2014; 
Shamsuddin & Campbell, 2022; Warren, 2018). 
Stemming from housing-induced poverty comes 
the nexus between housing and health (Bowen & 
Mitchell, 2016) and, more importantly, relationships 
between housing affordability and access to health-
care (Elliott et al., 2021; Meltzer & Schwartz, 2016). 
Higher housing cost and rent burden provoke worse 
health outcomes, since burdened tenants very likely 
postpone or completely neglect their health needs 
due to financial strains. In this regard, Samarin and 
Sharma (2021) documented that in Shelby and David-
son counties (TN), a lack of medical insurance was a 
common feature of rent-burdened households.

The extent and intensity of rent burden are also 
attributed to lower housing vacancy rates and an 
inadequate supply of low-income housing. Indeed, 
the U.S. has experienced a reduced supply of afford-
able rentals (Collinson, 2011; Garboden & New-
man, 2012; Immergluck et  al., 2018; Myers et  al., 
2021) coupled with difficulties in preserving smaller, 
lower-cost units, particularly due to landlords’ reluc-
tance in keeping rentals affordable and skepticism of 
large property owners when it comes to developing 
cheaper housing. Lesser-studied aspects of the built-
environment’s relationships with housing affordabil-
ity include buildings’ age (Palm, Raynor, & Warren-
Myers, 2020) and overcrowding (Sunega & Lux, 
2016).

In the American context, transportation is also 
inextricably linked to housing affordability. Schol-
ars have argued that housing costs should be exam-
ined together with transportation costs (Haas et  al., 
2016; Liu et  al., 2021). Housing costs and transpor-
tation costs combined together may provide a better 
picture of affordability as some households may be 
forced into longer commutes to reduce housing costs, 
whereas others might tolerate higher rents to mitigate 
transportation costs (Gober et al., 1993). Additionally, 
parking fees in America are often included in rents 
(Gabbe & Pierce, 2017), which further exacerbates 
rent burden; however, many low-income households, 
especially in inner-city neighborhoods, do not neces-
sarily own automobiles (Samarin & Sharma, 2021).

Higher Gini coefficients—meaning less 
income equality—associate with an increase in 

rent-burdened households (Dong, 2018). Higher 
income inequality aggravates unaffordability among 
low-income families because the presence of high-
income groups inflates housing prices and simulta-
neously reduces low-cost options (Matlack & Vig-
dor, 2008). Finally, educational attainment, often 
used in studies concerning multiple other phenom-
ena, is one of the major drivers of housing cost and 
rent burden (Lee & Ahn, 2013; Samarin & Sharma, 
2021; Susin, 2007). Generally, higher educational 
attainments in a metropolis and the greater pres-
ence of more educated cohorts both increase hous-
ing prices, thus making rentals less affordable for 
low- and moderate-income groups. At the same 
time, higher educational attainments at the individ-
ual level reduce the incidence of rent burden among 
more educated people due to their higher income 
potentials.

Other research documents that many U.S. house-
holds, especially those in which the head of a fam-
ily is engaged in less remunerative employment, 
suffer from greater financial hardships despite their 
full-time engagement in specific occupations (e.g., 
education), and this restricts their economic well-
being, especially if they are female-headed house-
holds (Sharma, 2023b). In a county-scale analysis 
of the association between STEM (science, tech-
nology, engineering, and mathematics) and other 
professional disciplines and earnings potentials/
economic well-being, Sharma (2023b) found that 
women, despite their higher educational attain-
ments, suffer from a double penalty as many end up 
working part-time in order to engage in care activi-
ties. A similar study (Sharma, 2023a) found that 
single female-headed households with children are 
more susceptible to living in poverty because of 
the double penalty of being able to work part-time 
only (also referred to as the motherhood penalty). 
Thus, females especially suffer from lower incomes 
which make them more prone to poverty and then 
rent burden.

The reviewed research, while not necessarily 
focusing on rent burden (instead, housing cost bur-
den) and/or not being carried out through a geograph-
ical perspective, provides a valuable background and 
helps rationalize the selection of variables. In our 
typology, we include these characteristics along with 
occupational specializations the role of which is dis-
cussed below.
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Role of occupational specialization

Regional labor market characteristics may affect the 
vitality of housing markets (Andrew, 2012) and rent 
burden’s intensity. Thus, a holistic analysis of housing 
affordability should include labor market character-
istics (Beenstock et  al., 2021). Quercia et  al. (2002) 
analyzed relationships between high-tech economic 
growth and housing problems using a sample of 
moderate-income and working-class families in major 
U.S. metropolises. They illustrated that the presence 
of a sizable high-tech sector decreases housing afford-
ability for such populations. Chapple et  al. (2004)’s 
evaluation of how employment patterns affect hous-
ing markets found that the presence of start-ups have 
a positive effect on housing price appreciation (i.e., 
higher property values).

A diverse industrial structure promotes economic 
stability and resilient growth that both form a safety 
net against unprecedented market shocks (Brown & 
Greenbaum, 2017; Chen, 2020). In contrast, metropo-
lises with less diverse industrial structures, largely 
comprising conventional and non-innovative indus-
tries, have fewer employment opportunities. This 
makes such metropolises more vulnerable to pro-
longed economic distress and also less attractive for 
current/prospective residents, which may eventually 
result in lower rent burden. Landis et  al. (2002)’s 
examination of the nexus between industrial struc-
tures and housing found that housing market out-
comes were affected by a metropolitan industrial 
structure, and increased housing prices in new-econ-
omy metropolises reduced affordability for low- and 
moderate-income renter households.

Gober et  al. (1993) analyzed the incompatibility 
between expensive housing and low-wage jobs in a 
highly-specialized town of Sedona (AZ) with concen-
trations of low-paid service jobs (tourism, arts, and 
entertainment) catering to affluent residents and visi-
tors. They found that most employees in their sample 
resided outside of Sedona because of unaffordability 
and thus had longer commutes; in contrast, those liv-
ing in Sedona paid substantial shares of their income 
for rent/mortgage.

Despite informative findings in this scholar-
ship, the effect of regional economic specializations 
on rent burden has not been acknowledged. In two 
recent studies, however, rent burden was analyzed 
in contrasting locations—hot/cold housing markets 

(Samarin & Sharma, 2021) and growing/shrinking 
cities (Seymour, et  al., 2020). Samarin and Sharma 
(2021) attributed the difference in rent burden deter-
minants in the cold housing market of Memphis 
and the hot/tight housing market of Nashville to the 
varying labor market conditions and economic spe-
cializations. Likewise, Seymour et  al., (2020) found 
complex dynamics between incomes and rents in 
shrinking cities. Specifically, in growing cities, rent 
burden was intensified since rents increased faster 
than incomes, whereas in shrinking cities declining 
incomes were caused by economic contraction.

Rent burden and community opposition to housing 
development

While the drivers of rent burden have been discussed 
above, scholars have suggested that one of the best 
ways to reduce rent burden is to construct more 
housing (Monkkonen & Manville, 2019). For exam-
ple, Houston—the fourth largest metropolis in the 
U.S.—had its 2018 inflation-adjusted housing costs 
being lower than in 1980, despite the city compris-
ing many more residents, thence achieving “extraor-
dinary affordability” by easing regulatory and bureau-
cratic barriers to new construction (Durning, 2017). 
Another example is Tokyo that adopted flexible zon-
ing, fewer legal obstructions, minimal red tape, all of 
which succeeded in keeping its median housing val-
ues at around $300,000 as against $748,000 in Seattle 
in 2018 (ibid).

Numerous scholars have focused on community 
opposition to affordable housing manifested in the 
NIMBY (not-in-my-backyard) attitude toward low-
income housing which has been likened to a potential 
increase in crime, lowered property values, “undesir-
able” populations, increased traffic congestion, and 
animosity toward developers (not necessarily newer 
developments per se). The latter is especially the case 
when developers are expected to earn large profits 
coupled with changes in neighborhoods’ characters 
and aesthetics, strained public services, and fears 
of local residents in terms of facing various issues 
(Monkkonen & Manville, 2019; Tighe, 2010). In the 
U.S., there is an unwelcoming attitude to the poor 
and minorities, with widespread negative sentiments 
toward the recipients of public program benefits—
adding to the opposition to such affordable develop-
ments (Tighe, 2010). Despite significant progress in 
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public opinion toward racial minorities, especially 
Blacks, and being open to residential and institutional 
integration as a demonstrative symbol of racial equal-
ity, most Americans do not truly embrace economic 
and/or class integration (ibid). Most are still divided 
by their attitudes toward government’s intervention 
in numerous policies that cater to equality/equity 
projects to ensure a better treatment of minorities. 
Despite such opposition, Tighe (2010) finds that once 
developed, neighbors tend to have fewer complaints 
about their new neighbors or new homes. The author 
suggests numerous ways of coping with public oppo-
sition to affordable housing including managing 
opposition through planning, educating about the pro-
posed projects, marketing of those projects, negotiat-
ing with neighbors regarding the aesthetics and size 
of new developments, and consensus building.

While rent burden has remained a long-term prob-
lem in college towns, recently they have been the 
focus of news media, especially in the wake of the 
return-to-school for in-person learning. Increased rent 
burden among college students forced many into tak-
ing extra loans, working 20–30 h/week despite being 
enrolled as full-time students, delaying return to col-
lege, moving back to their hometowns, overcrowd-
ing/sharing their apartments with more roommates 
(Hatch, 2022), and cutting down on non-essential 
items and compromising with their lifestyles (Juv 
Consulting). Since 2020, rents have soared by 24% 
around the University of North Carolina at Chapel 
Hill, by 31% in Tempe (Arizona State University), 
and by 36% in Knoxville—home to the University 
of Tennessee (CBS Miami). Reasons for such price 
increases include limited newer construction since 
the recession of 2007–2009, COVID-19, and the 
Ukraine-war-induced recession. Additionally, expen-
sive apartments located in and around college cam-
puses oftentimes come with extra/luxurious ameni-
ties that students do not really need (Juv Consulting). 
Finally, median rents in 50 largest metropolises hit a 
high of $1,575 by June 2021—an 8.1% increase from 
June 2020 (ibid). Such an increase can be especially 
problematic for student populations.

Typology of metropolitan‑level rent burden

The reviewed scholarly work and some identified 
gaps all call for a need to create a typology of rent 
burden for metropolises while considering a set of 

phenomena—regional economic specializations, 
demographics, socioeconomic status, built-envi-
ronment, and housing. This typology, representing 
bundles of numerous characteristics, will help better 
understand rent burden, its potential drivers and/or 
consequences, and geographies of rent burden types 
across the nation. By designing this typology, we 
contribute to establishing a theoretical framework for 
future research on relationships between rental hous-
ing affordability and a wide range of socioeconomic 
phenomena, especially occupational specializations 
which lack in existing research.

In short, a typological analysis is a tool for exam-
ining descriptive quantitative/qualitative data whose 
end goal is to create a set of related and yet distinct 
categories (i.e., types) within a phenomenon that dif-
ferentiates across the phenomenon. Thus, typologies 
imply categorization and are devoid of hierarchi-
cal arrangements (Ayres & Knafl, 2008). Typologies 
are also viewed as a method of simplification when 
a larger dataset is being reduced to fewer meaningful 
groups. This technique uncovers relationships within 
a phenomenon or between several phenomena by 
disentangling their essence and complexities (Mikel-
bank, 2004).

A typological analysis has been used for study-
ing urban phenomena, morphologies, and processes 
such as sprawl categories (Sarzynski et al., 2014) or 
the spatial structure of employment in U.S. metrop-
olises (Hajrasouliha & Hamidi, 2017). Typologies 
with smaller geographies comprising metropolises 
include shrinking cities (Ribant & Chen, 2020), sub-
urbs (Mikelbank, 2004), inner-ring suburbs (Charles, 
2018; Hanlon, 2009), immigrant neighborhoods 
(Vicino et al., 2011), and neighborhoods experiencing 
socioeconomic ascent (Owens, 2012).

The process of creating typologies is an impor-
tant step for theory development (Owens, 2012). This 
method can generate valuable insights, especially for 
new knowledge on a phenomenon. Typologies enable 
scholars to study phenomena using multiple factors, 
examine how those factors fit together in types, thus 
offering a more holistic approach to understanding a 
particular phenomenon (Shepherd & Suddaby, 2017). 
Typologies offer non-monotonic functions in relation-
ships between independent and dependent variables, 
thus allowing to go beyond the linear while examin-
ing multiple patterns (Shepherd & Suddaby, 2017; 
Weustenenk & Mingardo, 2023). Given the lack of 
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a solid theory or a framework on rent burden within 
housing scholarship, as documented in Sharma and 
Samarin (2022), our typology contributes towards 
establishing a theoretical framework by addressing 
the inconsistencies in defining rent burden while also 
incorporating regional and other socio-spatial charac-
teristics necessary for studying rent burden geogra-
phies in a comprehensive manner.

Research design

Scale of analysis

This study examines all the conterminous U.S. met-
ropolitan statistical areas (MSAs) which are a single 
county or a group of counties delineated by the U.S. 
Office of Management and Budget based on popula-
tion size and commuting patterns centered on a core 
county of each MSA (see U.S. Census Bureau 2). We 
use MSAs since rentership is predominantly an urban 
type of housing tenure (Gilbert, 2016). MSAs are 
also an optimal spatial division for our typology since 
many suburbs and suburban counties have witnessed 
a significant rise in single-family rentals (Charles, 
2020; Immergluck, 2018; Raymond et al., 2018).

For a better understanding of the genesis of rent 
burden in locations with varying conditions in econ-
omy and housing, it is important to examine MSAs 
with disparate trends in terms of housing markets. 
Existing scholarly work has primarily focused on 
major and most expensive cities. Such skewed focus 
calls for expanding the housing-related research 
beyond notoriously unaffordable locations (examples 
in Metcalf, 2018) while also including second-tier 
MSAs (terminology from Kalafsky & Graves, 2020) 
as they may also exhibit heightened rent burden. 
Hence, our research includes all conterminous U.S. 
MSAs (n = 380).

Data

We use the 5-year estimates from the American Com-
munity Survey (ACS) 2015–2019 as our main source 
of variables. The selection of variables is largely 
based on theoretical grounding, whereas a few are 
included due to their intuitive appeal and interest, 
instead of a firm theory. Sarzynski et al. (2014) used 
such exploratory reasoning when developing their 

typology of sprawl in the U.S. Thus, we include pop-
ulation density and high school dropout rate whose 
consideration seems logical. Additionally, to capture 
the economic dynamism of an MSA, we use percent 
change in real GDP from the U.S. Bureau of Eco-
nomic Analysis.

To quantify rent burden for the ensuing statistical 
analyses and examination of MSAs’ types, we com-
pute RBI which is a compromise between two sin-
gle-variable approaches (e.g., Seymour et al.,  2020; 
Samarin & Sharma, 2021). RBI is the mean of two 
normalized variables: (i) rent as a percentage of 
household income and (ii) the share of households 
paying more than 30% of income toward rent. Since 
RBI attains higher levels of precision by incorporat-
ing those two rent-burden-related variables, this met-
ric is expected to be more rigorous compared to uti-
lizing a sole variable. While being an integral part of 
our statistical analyses, RBI is mapped and serves as 
a benchmark for interpreting MSAs’ types.

Regarding the original variables based on which 
RBI is computed, we conjecture that for such a large 
scale of MSAs (not census tracts or census block 
groups with high margins of error) variables used to 
calculate two rent variables are basic, readily avail-
able, and rather easily estimated by the Census. We 
additionally emphasize that in this article, the 5-years 
estimates are used to discuss rent burden as a long-
term issue, not the most recent rental markets’ volatil-
ity pertaining to COVID-19. Additionally, there were 
no substantial changes at the metropolitan level dur-
ing several years prior to the pandemic which would 
have undermined the 2015–2019 estimates of the two 
rent variables serving as a foundation for RBI.

The ACS’s employment data by occupations serves 
adequately for capturing regional economic speciali-
zations and industries’ agglomerations. For quanti-
fying specializations, we calculate the location quo-
tients (LQs) for employment in select industries. LQs 
illustrate concentrations of industries in terms of eco-
nomic output or employment by occupations as well 
as other phenomena (Moineddin et  al., 2003; Slaper 
et  al., 2018). In this analysis, LQs for occupations 
help interpret rent-burden-centered types of MSAs. 
LQs above 1 imply that an industry is overrepresented 
in a particular location compared to the entire study 
area. The select industries include: (i) manufacturing; 
(ii) information; (iii) finance, insurance, real estate, 
and leasing; (iv) educational services, healthcare, and 
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social assistance; (v) arts, entertainment, recreation, 
accommodation, and food services; and (vi) public 
administration.

Methodological steps

Calculating variables

We normalize the two rent-burden variables on a 
0–100 scale using the following expression before 
computing RBI:

where Zi—normalized value; Xi—pre-normalized 
value; Xmin and Xmax—lowest and highest values of a 
variable. After normalization, we calculate RBI using 
the methodology from De Muro et al. (2011) resem-
bling the human development index. RBI is computed 
using the formula:

where Zrpi—normalized median gross rent as a per-
centage of income; Zm30—normalized shares of 
renter households paying more than 30% for rent (we 
adhere to the definition of the phrase “median gross 
rent” from this source: U.S. Census Bureau 1). Then, 
we compute LQs of six industries mentioned above 
using the following expression:

where ei—MSA’s industry employment; e—MSA’s 
total employment; Ei—U.S. industry employment; 
E—U.S. total employment.

Principal component analysis

Our typology comprises two consecutive steps—a 
principal component analysis (PCA) followed by a 
cluster analysis. Such sequencing is a common pro-
cedure adopted from studies with different typologies 
of spatial units (e.g., Hanlon, 2009; Owens, 2012). 
Instead of using variables themselves for creating our 
typology, we follow prior scholarly work in urban 
geography and first conduct PCA (Hajrasouliha & 
Hamidi, 2017; Hanlon, 2009; Owens, 2012; Sarzynski 

Zi =
Xi − Xmin

Xmax − Xmin

× 100

RBI =
Zrpi + Zm30

2

LQi =
ei∕e

Ei∕E

et al., 2014; Vicino et al., 2011). This data reduction 
technique has been applied for designing typolo-
gies based on a wide variety of phenomena. When 
extracting components, while the cutoff for Eigen-
value remains at researchers’ discretion based on their 
data’s features, studies have often used Eigenvalue of 
one-and-above and retained these components for fur-
ther analysis (Du Toit & Cilliers, 2011; Owens, 2012; 
Sharma & Brown, 2012). In our research, we perform 
PCA and extract components with Eigenvalue of two-
and-above (Hanlon, 2009). The obtained loadings—
six PC scores for 380 MSAs—serve as variables for 
ensuing steps.

Cluster analysis

For developing an original typology, we employ a 
cluster analysis. PC scores are classified into types 
using k-means clustering. This technique performs an 
iterative procedure that groups observations accord-
ing to their similarities in terms of means of PC 
scores. The word “cluster” here does not mean spatial 
clustering; instead, groupings are assembled based on 
their close values of PC scores. K-means clustering 
assigns n objects into k clusters, and each observation 
is allocated to a cluster with the nearest mean (i.e., 
minimizing intra-cluster variance). In other words, 
this technique generates k distinct clusters with the 
greatest difference possible between them given a 
pre-designated number of output clusters (Ribant & 
Chen, 2020). Since the k-means approach requires 
specifying the number of clusters to be created, we 
intend to identify four-to-seven types to be able to 
provide meaningful names for the software-generated 
clusters. Such ballpark of types can be found in sev-
eral studies (Charles, 2018; Hajrasouliha & Hamidi, 
2017; Hanlon, 2009; Ribant & Chen, 2020; Sarzynski 
et al., 2014; Vicino et al., 2011). However, some have 
a higher number of types—eight (Owens, 2012) or 
ten (Mikelbank, 2004).

After conducting PCA, we initially specified five 
clusters/types. Although several readily interpret-
able clusters emerged from that specification, there 
were two large clusters with some MSAs within 
them differing significantly in terms of numerous 
variables. This issue persisted in the six-cluster iter-
ation, but with only one questionable cluster. Since 
there is no rule regarding how many types should be 
in a sample, the choice of the number of clusters is 
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the responsibility of a researcher (Ahlquist & Bre-
unig, 2012). To avoid cluster redundancy necessary 
for a useful, meaningful typology (Hedlund, 2016), 
we finalize our search with the 7-cluster specifica-
tion, since its results make the most sensible inter-
pretations and serve appropriately for mapping 
purposes.

Finally, when closely examining our data to come 
up with better types, we found that the 8-, 9- and 
10-cluster specifications produced results that could 
not be explained in an analytically meaningful way. 
Interestingly, the 9-cluster specification was espe-
cially unreliable since it assigned to one of the clus-
ters only two adjacent MSAs. Given our in-depth 
review of literature on rent burden and typology 
analysis, for the sample of 380 MSAs we finalize 
the empirical threshold for the k-means technique to 
be a 7-cluster specification.

Results

Principal component analysis

Six components with Eigenvalue above two 
(Table 1) cumulatively account for 69.04% of vari-
ance in our dataset. We use a cutoff value of ± 0.35 
(Sharma & Brown, 2012) to emphasize important 
loadings in each component. The PC output table 
is provided to justify our selection of variables for 
the comparison of types. In this article, we abstain 
from naming principal components (which are not 
real phenomena but different dimensions in our 
data) and from providing their detailed characteris-
tics due to the redundancy of such narrative for this 
analysis, since PCA here is only a preliminary tech-
nique; instead, for an easier interpretation of PCA, 
we embolden those variables above-and-below of 
the cutoff. As an example, we only describe PC-I. 
It captures densely-populated metropolises with 
a specialization in information, with higher hous-
ing prices, higher shares of Asian and foreign-
born populations, and longer commutes. In PC-I, 
there is also lower poverty and high-school dropout 
rates, but higher shares of people with a bachelor’s 
degree, having health insurance, and earning higher 
incomes.

Cartographic and typology analyses

The purpose of RBI in this article is three-dimen-
sional. It (i) illustrates geographies of rent burden in 
the U.S., (ii) serves as one of the variables in PCA, 
and more importantly (iii) performs as a benchmark 
for interpreting types. The most apparent spatial pat-
tern (Fig.  1) is the concentration of numerous high-
RBI MSAs in the Northeast megalopolis, Florida, 
California, Oregon, and Colorado. Besides notori-
ously expensive MSAs, there are other notable cases 
in Indiana, Michigan, and especially the South (Vir-
ginia, the Carolinas, Georgia, Louisiana, and Texas). 
These patterns suggest that rent burden is not an 
exclusive issue of traditionally-studied unaffordable 
housing markets of the West Coast or the Northeast; 
instead it is geographically dispersed and largely 
defined by local conditions.

Typologies in geography are particularly valuable 
for their ability in revealing similar cases (of rent bur-
den and its potential drivers here) scattered across dif-
ferent locations. In the typology map (Fig.  2), there 
are some visible outliers. Likely, the larger a type, 
the more outliers it has. However, since our typol-
ogy includes 35 variables that are generalized (i.e., 
PC scores), we believe some counterintuitive cases 
assigned to a cluster may be exhibiting similarities 
in terms of select characteristics, whereas reasons for 
their higher rent burden (or lack thereof) may be simi-
lar to other MSAs within that cluster. For readers’ ref-
erence, the connection between PCA output (Table 1) 
and the typology resulting from k-means clustering 
(Fig. 2; Appendix A) is not straightforward. That is, 
if PCA identifies 15 components and a researcher 
extracts six, this does not mean that the number of 
types should/must be six (see Hanlon, 2009; Owens, 
2012).

To get a sense of each type’s characteristics, 
Appendix A juxtaposes means and medians of 20 
(out of 35) variables for each type and all MSAs. 
Selection criteria for such variables are: (i) those 
demonstrating PC loadings of-and-above 0.35 or of-
and-below -0.35 in at least two components (except 
income inequality represented by Gini coefficient); 
(ii) occupational specializations appearing once in six 
components with loadings of-and-above 0.35 or of-
and-below -0.35; (iii) variables with loadings above 
0.90; and (iv) authors’ discretion to include a proxy 
of housing supply (percent housing units built during 
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Table 1  PCA output and variables used for designing the typology. Each variable is represented by its PCA loadings for six compo-
nents with Eigenvalue of two-and-above

Italicized variables specifically indicate data for renter-occupied housing units
Bolded cells emphasize loadings of-and-below -0.35 and of-and-above 0.35
Rotation converged in 11 iterations

PC-I PC-II PC-III PC-IV PC-V PC-VI

Demographics
Percent White − 0.235 − 0.228 − 0.148 − 0.875 − 0.077 0.001
Percent Black − 0.118 − 0.150 0.063 0.917 0.090 0.023
Percent Asian 0.797 0.207 0.201 0.111 − 0.057 − 0.057
Percent Hispanic/Latino 0.037 0.909 0.100 − 0.123 0.039 0.039
Percent foreign-born 0.538 0.751 0.108 − 0.003 − 0.040 0.100
Median age − 0.057 − 0.283 − 0.594 − 0.096 − 0.343 0.534
Family structure
Percent married 0.055 0.002 − 0.719 − 0.477 0.240 − 0.160
Average household size 0.029 0.869 − 0.046 0.183 0.214 0.116
Percent families with children − 0.234 0.771 − 0.309 0.253 0.081 − 0.176
Percent children with single parents − 0.509 0.061 0.078 0.618 − 0.362 0.174
Socioeconomic
Unemployment rate − 0.252 0.393 0.091 0.515 − 0.217 0.264
Poverty rate − 0.466 0.093 0.710 0.151 0.008 0.267
Income inequality (Gini coefficient) 0.025 0.115 0.503 0.318 − 0.070 0.453
Percent with a bachelor’s degree 0.702 − 0.296 0.214 − 0.170 0.263 − 0.028
High school dropout rate − 0.364 0.079 − 0.456 0.097 − 0.004 0.183
Median household income 0.885 0.029 − 0.191 − 0.144 0.027 − 0.158
Percent households with no vehicle 0.024 − 0.285 0.069 0.121 − 0.792 0.048
— — with no health insurance − 0.376 0.558 − 0.024 0.155 0.427 0.127
Specializations and economic dynamism
LQ manufacturing − 0.141 − 0.214 − 0.179 0.023 − 0.197 − 0.489
LQ information 0.666 − 0.113 0.068 0.026 0.032 0.035
LQ finance 0.319 − 0.163 − 0.137 0.077 0.035 − 0.004
LQ education and medicine − 0.105 − 0.331 0.740 − 0.213 − 0.212 0.056
LQ public administration − 0.069 0.087 − 0.122 0.257 0.074 − 0.048
LQ arts, entertainment, and recreation 0.050 0.026 0.040 0.021 0.207 0.752
Percent employed in private sector − 0.093 0.161 − 0.422 0.163 − 0.058 − 0.187
Percent change of real GDP, 2017 0.295 − 0.159 − 0.078 − 0.113 0.423 0.094
Housing and built-environment
Rent burden index 0.275 0.225 0.357 0.110 − 0.100 0.611
Median house value 0.856 0.243 − 0.012 − 0.120 0.056 0.161
Vacancy rate − 0.300 − 0.032 − 0.212 0.097 0.015 0.699
Percent renter-occupied housing units 0.265 0.316 0.671 0.268 0.144 − 0.168
Percent 0.51 + occupants per room 0.261 0.882 0.097 − 0.013 0.165 0.016
Median year housing built − 0.020 0.222 − 0.061 0.127 0.845 0.253
Percent housing units built in 2010–19 0.000 0.046 0.034 − 0.006 0.808 − 0.033
Population density 0.603 0.145 − 0.061 0.250 − 0.368 0.037
Average commute 0.542 0.206 − 0.325 0.411 − 0.138 0.179

Eigenvalue 6.277 5.642 4.216 4.241 2.639 2.147
Percent variance explained 17.935 16.120 12.046 9.260 7.540 6.135
Percent cumulative variance explained 34.055 46.101 55.361 62.901 69.036
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2010–2019 in total housing stock), population (not in 
PCA), and household size to understand a predomi-
nant MSA size and a family model in each type.

Type 1: college towns

Despite having relatively large shares of newly-con-
structed housing units (2010–2019), these MSAs 
demonstrate the second-highest RBIs, slightly behind 
Type 7, but much higher compared to all MSAs. 
This type’s MSAs are sporadically located across 
the U.S. and are represented by second-tier MSAs 
with large-enrollment universities. College towns are 
the smallest type by population size, they have the 
highest poverty rate (this may be a statistical mirage 
since “low-income” college students oftentimes have 
other sources of income that are not captured by the 

ACS—loans, scholarships/fellowships, and fam-
ily support), the second-youngest residents, and the 
lowest percentage married. Besides specializing in 
education/medicine, these metropolises also have the 
second-highest LQs for information and arts, enter-
tainment, and recreation, aligning with a substantial 
presence of the creative class.

The effect of large universities on housing markets 
is mostly related to universities’ employees (besides 
students living off-campus, since in this article we use 
LQs of employment regardless of percent students) 
because such institutions are oftentimes the largest 
employers in their second-tier MSAs, creating a dis-
tinct dominance in otherwise smaller and less diverse 
economies. Hence, the very high RBIs of this type 
emphasize the prominence of economic specializa-
tions in affecting rent burden. Indeed, Hajrasouliha 

Fig. 1   RBIs of the conterminous U.S. MSAs. Own work based on authors’ calculations
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and Hamidi (2017)’s monocentric employment type of 
MSAs corresponds very well to our Type 1 capturing 
college towns. This makes sense since in second-tier 
MSAs, large campuses serve as overarching anchors 
of employment (i.e., monocentricity in Hajrasouliha 
and Hamidi’s analysis). Finally, while there is little 
doubt that college towns exhibit higher rent burden, 
such places also tend to be anti-development. The 
dominant form of employment there provides a sig-
nificant job security, so that many of the politically 
active residents have little to gain and much to lose by 
consenting to new housing developments (for more on 
anti-development sentiments toward affordable hous-
ing see Monkkonen & Manville, 2019; Tighe, 2010 as 
well as others in the “Background” section).

Type 2: MSAs with noticeable Hispanic populations 
and mixed economy

This type demonstrates no pronounced specializations 
in terms of the six select industries, but has the highest 
agriculture1 LQs. Such MSAs exhibit heightened RBIs 

Fig. 2   Typology of the conterminous U.S. MSAs by their rent burden and its potential drivers. Own work based on authors’ calcula-
tions and statistical analyses

1  After analyzing Type 2 more closely, we decided to calculate 
agriculture LQs for all MSAs. This was not our initial intent 
to include such industry, however, because of two major rea-
sons: (i) non-urban nature of agriculture employment; and (ii) 
a small number of agriculture employees in the U.S. economy 
which is now dominated by the tertiary, quaternary, and qui-
nary sectors. The means and medians of agriculture LQs for 
the entire sample are 1.32 and 0.76, whereas these figures for 
Type 2 MSAs are 4.96 and 5.14, which indicate a very high 
specialization compared to all U.S. MSAs. Additionally, see 
Spangler et al. (2020) whose work demonstrates current agri-
cultural patterns in the U.S., especially the role of the Califor-
nia’s Central Valley which includes several MSAs of Type 2 
(in fact, this valley is the only agricultural area that also has 
relatively high population densities).
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along with the second-highest presence of foreign-
born populations and the largest shares of Hispanics, 
especially along the U.S.-Mexico border. This type has 
the youngest population by median age and the largest 
household size, along with higher levels of single par-
enthood that cumulatively add to households’ material 
hardships including rent burden. Type 2 MSAs also 
have the highest unemployment rates and the lowest 
levels of health-insured households. Such MSAs are 
located along the U.S.-Mexico border and the Central 
Valley of California, but also comprise several second-
tier MSAs with higher percentages of Hispanic popula-
tions and accompanying characteristics.

Type 3: Southeastern Black Belt2 with two subtypes

This is the most localized type which has the fourth-
highest RBIs along with the highest percentage of 
Black populations as well as the extent of single par-
enthood. Additionally, lower levels of health-insured 
households and higher poverty, unemployment, and 
school dropout rates (compared to all MSAs) likely 
exacerbate rent burden there despite the fact that only 
a few metropolises in Type 3 can be considered hot/
tight housing markets. Interestingly, this type has the 
largest share of newly-built housing (2010–2019).

There are some rather counterintuitive cases within 
this type (e.g., Atlanta, GA and Shreveport, LA together) 
and because of that, we divide it into two subtypes that 
naturally emerge from the data distance in the k-means 
generated clusters. Specifically, the distance intervals for 
the two subtypes are ~ 1.0 (from 0.499 to 1.480 for 3A 
and from 1.502 to 2.519 for 3B) and there is a signifi-
cant natural break roughly at 1.5 which separates mostly 
college towns and major MSAs (also with multiple large 
universities) in the Southeast from other, more typical 
Black Belt MSAs. A similar logic for some minor inter-
vention can be found in Mikelbank (2004: 948) along 
with an elaboration on minimizing the intra-cluster vari-
ation and the use natural breaks for such purpose.

Subtype 3B demonstrates some duality in a way 
that college towns and large MSAs in the Southeast 

demonstrate quite similar characteristics and thus are 
grouped together. Despite some outliers in that sub-
type, most exemplary cases (Table 2) and this subtype 
in general have heightened rent burden as compared 
to the entire sample. Subtype 3A also demonstrates 
higher rent burden, but this is mostly associated 
with lower incomes and other socioeconomic-status-
related issues, and not with attractiveness and hot 
housing markets which are mostly the case with 3B 
MSAs.

While both Subtypes 3A and 3B share many sim-
ilar characteristics that put them together in Type 3 
(e.g., higher poverty and unemployment rates, more 
high school dropouts, a higher incidence of single-
parent households with children, and many house-
holds without health insurance), what distinguishes 
them is their economic specializations with 3A exhib-
iting higher LQs in arts/entertainment (e.g., Biloxi, 
MS) and manufacturing (e.g., automobile and aero-
space industries; see URL1), whereas 3B specializes 
more in education/medicine (e.g., Atlanta, Charlotte, 
Durham-Chapel Hill, etc.). In addition, Monroe, LA, 
hosts headquarters of a significant company—Lumen 
Technologies—which is its second-largest employer 
(making its LQ-information the highest, 1.93, within 
the entire Type 3 comprising 60 MSAs). Monroe is 
also home to a regional campus within the Univer-
sity of Louisiana System. Because of all these rea-
sons, this second-tier MSA is assigned to Subtype 
3B together with major metropolises of Atlanta, Dur-
ham-Chapel Hill, etc. This re-classification of Type 3 
MSAs eventually puts Shreveport and similar MSAs 
in Subtype 3A, which aligns better with classic Black 
Belt metropolises.

Type 4: Rust Belt3 MSAs and older industrial towns

These metropolises are rather localized, yet a few 
cases are scattered across the nation. Type 4 demon-
strates the second-lowest RBIs, the lowest share of 

2  In this article, we refer to a broader definition of the Black 
Belt as a region spanning from Virginia into northeast Texas 
(see maps in Chi et  al., 2019; Wimberley, 2010). We do not 
mean the Black Belt region of Alabama (Sharma, 2016) which 
is a specific group of counties across the midsection of Ala-
bama with dark soils that became a center for plantation slav-
ery and today have majority African American populations.

3  The Rust Belt refers to a region stretching from western 
New York state to Illinois (see map in Thompson & de Beurs, 
2018). It is known for significant population declines in many 
cities within this region and for economic restructuring and 
deindustrialization since the 1970s. However, the region still 
has a heightened proportion (compared to the U.S. as a whole) 
of the workforce employed in manufacturing according to our 
calculations. Indeed, manufacturing continues to matter to 
the Rust Belt (Hobor, 2013) despite several decades of urban 
shrinkage and economic restructuring.
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newly-built housing, but the highest specialization 
in manufacturing. Said differently, a lack of speciali-
zation other than manufacturing attracts employ-
ees of specific job profiles, making such MSAs less 
appealing for current/future residents (also a deter-
rent for new housing construction, especially given 
very high sunk costs), and thus rent burden is less 
of an issue there. We conjecture that manufacturing 
specialization being negatively associated with rent 
burden might be the case in some second-tier, clas-
sic Rust Belt MSAs with the remnants of Fordist 
path-dependency.

Type 5: tourist destinations and retirement havens

This type includes noticeably rent-burdened MSAs 
with the highest LQs for arts, entertainment, and 
recreation. Type 5 comprises a pronounced stratum 
of foreign-born, predominantly Hispanic residents, 
likely catering to tourists and substantial shares of 
older, retired, and married populations. Type 5 also 
has the highest percentage of uninsured households 
and high school dropout rates. Higher rent burden 
could be because of limited disposable income and 
lower hassles from renting rather than owning a 
house.

Type 6: emerging new‑economy MSAs

This is a very diverse and the largest group of MSAs 
scattered throughout the U.S., with the majority of 
cases west of the Eastern Continental Divide. Type 
6 scores the second-highest in manufacturing spe-
cialization, followed by information (likely allud-
ing to more innovative, post-Fordist manufacturing 
found in new-economy MSAs), and has the highest 
percentage married. RBIs are the lowest of all seven 
types despite some metropolises exhibiting high rent 
burden (Denver, CO or Portland, OR) that get over-
shadowed by numerous but more affordable second-
tier MSAs. This type demonstrates the lowest levels 
of socioeconomic disadvantage compared to all other 
types. In addition, emerging new-economy metropo-
lises have the second-highest percentage of new hous-
ing construction (just a little behind Type 3) that may 
alleviate rent burden to some extent (as also noted by 
Durning, 2017).

Type 7: major cities of global importance 
and immigrant gateways

Such metropolises have the highest RBIs and exhibit 
extremes in select characteristics. Type 7 metropo-
lises are the largest by both population size and 
population density, and have the highest percent 

Table 2   Ten representative examples of MSAs for each (sub)type

Type Primary cities of MSAs

1 (n = 36) Ames (IA), Ann Arbor (MI), Auburn (AL), Bloomington (IN), Boulder (CO), Corvallis (OR), Ithaca (NY), 
Lawrence (KS), Lubbock (TX), Muncie (IN)

2 (n = 21) Brownsville (TX), Corpus Christi (TX), Dalton (GA), Fresno (CA), Laredo (TX), Las Cruces (NM), McAllen 
(TX), Visalia (CA), Yakima (WA), Yuma (AZ)

3A (n = 37) Large: Birmingham (AL), Columbia (SC), Jacksonville (FL), Memphis (TN), Richmond (VA)
Second-tier: Columbus (GA), Jackson (TN), Lake Charles (LA), Montgomery (AL), Shreveport (LA)

3B (n = 23) Large: Atlanta (GA), Charlotte (NC), New Orleans (LA)
College towns: Durham-Chapel Hill (NC), Greenville (NC), Jonesboro (AR), Tallahassee (FL), Tuscaloosa (AL), 

Valdosta (GA), Waco (TX)
4 (n = 103) Large: Cleveland (OH), Detroit (MI), Pittsburgh (PA), St. Louis (MO)

Second-tier: Albany (NY), Allentown (PA), Erie (PA), Evansville (IN), Flint (MI), Peoria (IL)
5 (n = 32) Inland: Asheville (NC), Bend (OR), Hot Springs (AR), Santa Fe (NM)

Coastal: Atlantic City (NJ), Barnstable (MA), Brunswick (GA), Daytona Beach (FL), Myrtle Beach (SC), Palm 
Bay (FL)

6 (n = 105) Large: Dallas (TX), Denver (CO), Indianapolis (IN), Minneapolis (MN), Nashville (TN)
Second-tier: Chattanooga (TN), Fargo (ND), Knoxville (TN), Madison (WI), Reno (NV)

7 (n = 23) Boston (MA), Chicago (IL), Los Angeles (CA), Miami (FL), Philadelphia (PA), San Diego (CA), San Francisco 
(CA), San Jose (CA), Seattle (WA), Washington (DC)
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foreign-born and Hispanic populations. Despite their 
size and a diverse economic base, this type scores the 
highest in terms of information LQs. Higher rent bur-
den in these MSAs could be because of their domestic 
and international appeal (including their diversified 
industrial structures) to a diverse set of populations. 
This type is not confined to any geographical region; 
instead, it is defined by its hot/tight housing markets 
coupled with significant shares of minorities and for-
eign-born populations.

Since findings from typologies are often presented 
as a series of case examples (Ayres & Knafl, 2008), 
Table 2 provides exemplary cases of select MSAs that 
might be otherwise difficult to locate in Fig. 2.

Conclusions

In this article, we develop a typology and provide 
insights for a rent-burden framework (part of devel-
oping a firm theory) allowing the identification of 
holistic categories of metropolitan areas by their 
similarities/differences in terms of rent burden. 
While exploratory in nature (i.e., causal relationships 
are beyond our scope here), this typology specifies 
metropolises with similar potential drivers of higher/
lower rent burden and how they might align closely in 
terms of other attributing characteristics. As such, this 
article addresses an issue of social/economic (in)jus-
tice of rent burden through a geographical lens—an 
important step toward creating equitable and socially-
just rental policies.

We derive seven distinct types (with one having 
two subtypes within it) whose rent burden intensities 
are related to the varying levels of regional economic 
specializations (manufacturing, information, educa-
tion/medicine, and arts, entertainment, and recrea-
tion), demographics, family structure, and other soci-
oeconomic and built-environment characteristics (see 
variables in Table 1). Our analysis of identified types 
implies that rentals tend to be affordable in locations 
with prior/current specialization in manufacturing 
since such metropolises offer fewer opportunities 
and are prone to job losses and prolonged economic 
distress in the post-industrial era. Simultaneously, 
metropolises with pronounced specializations in 

education/medicine, information, and arts, recreation, 
and entertainment exhibit higher rent burden which 
may come as a price for employment opportunities 
that contribute to making such rental markets hot/
tight. Interestingly, emerging new-economy metropo-
lises tend to exhibit lower rent burden, likely reflect-
ing the benefits of newer-built housing and diverse 
economies. This is underscored by relatively low lev-
els of socioeconomic disadvantage reflected in sev-
eral characteristics (Appendix A) of Type 5 metropo-
lises compared to other types. Our analysis also finds 
overall mixed relationships between new housing 
and types, raising doubts about the prevailing notion 
of rent burden being a manifestation of the housing 
demand/supply mismatch only.

Moreover, our results suggest that university cam-
puses serve as engines for economic growth and have 
significant impacts on local housing markets and their 
rent burden. The same applies to metropolises with 
large shares of workforce employed in information as 
well as recreation and tourism. However, in contrast 
to college towns (and the neighborhoods surrounding 
such campuses in major MSAs), the effect of these 
specializations is more difficult to precisely localize 
at the granular scale (i.e., no distinct concentrations 
like those in the case of college campuses). Thus, 
building upon our findings, examining rent burden 
in college towns or resort/gambling cities could be 
a timely contribution to the housing and rent burden 
literature.

Another key takeaway of this typology is that rent 
burden is an almost ubiquitous issue. This is exem-
plified by Type 2 and Subtype 3A in which metropo-
lises demonstrate relatively high rent burden despite, 
for the most part, not being rather attractive locations. 
Heightened rent burden in these types is attributed to 
lower income potentials, likely stemming from low 
human capital skills, race/ethnicity, immigration/legal 
status, education, unemployment, and household 
structure.

Limitations of this study include the inability to 
delve deeper into relationships between different vari-
ables/proxies because of (i) the specific methodology 
of PCA and cluster analysis employed here and (ii) a 
focus of this article on creating and analyzing com-
plex aggregate types of MSAs instead of examining 
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causality between various phenomena (in that case, 
we would have used the word determinants instead 
of drivers). Another limitation is that there are likely 
other omitted drivers of rent burden which are unad-
dressed in this article. Indeed, although 69% of the 
explained variance by six principal components is 
rather high for numerous socioeconomic variables, 
still 31% of the missing variance may contain impor-
tant omitted variables and local political phenomena 
(e.g., opposition to newer developments, especially 
affordable rentals and particularly in college towns 
with heightened rent burden).

We understand that select MSAs in certain types 
may raise questions about the validity of grouping 
them together. However, we believe that any attempt 
to manually regroup software-produced types by 
incorporating (i) personal or common knowledge 
on some metropolitan areas or (ii) perceptions about 
those areas, would undermine the validity of the 
reported results instead of amending them. Typolo-
gies are never fully satisfactory as they do not always 
produce expected and/or neat results. This is a com-
mon limitation for this technique coupling PCA and 
cluster analysis. We also believe that the typology 
analysis could have produced a somewhat different 
set of types if the scale of analysis was individual cit-
ies. However, given the larger applicability of eco-
nomic interdependencies between and among cities 
and other jurisdictions comprising MSAs, as well 
as the usage of MSAs as a scale of analysis in other 
typology studies, our attempt to develop seven types 
using 380 MSAs has produced interesting results and 
meaningful geographic knowledge.

Finally, our typology analysis theoretically 
advances the existing knowledge on rent burden by 

adding the occupation-related dimension to holisti-
cally studying rent burden and its potential drivers 
from a geographic perspective. Our work will help 
social scientists and policymakers to understand that 
rent burden is not only the housing supply/demand 
mismatch issue, but also an issue of income stem-
ming from regional economies and local job market 
characteristics. These relationships have largely been 
omitted in scholarly work and practice. Hence, it is 
worthwhile to consider these when developing meas-
ures for alleviating rental housing unaffordability in 
different settings and at various levels, especially at 
local and state ones.

Acknowledgements  This research was supported by the 
Yates Dissertation Fellowship awarded to Mikhail Samarin by 
the Graduate School at the University of Tennessee, Knoxville.

Funding  The authors declare no specific funding for this 
research other than support mentioned in Acknowledgments.

Data availability  The data are publicly available.

Declarations 

Conflict of interest  The authors declare no competing inter-
ests related to this article.

Ethical statement  The authors comply with research and 
publication ethics. No ethics approval and consent were needed 
for this research involving no human subjects.

Appendix A

See Table 3.
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