
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Science of the Total Environment 793 (2021) 148626

Contents lists available at ScienceDirect

Science of the Total Environment

j ourna l homepage: www.e lsev ie r .com/ locate /sc i totenv
Urban attributes and the spread of COVID-19: The effects of density,
compliance and socio-political factors in Israel
Nir Barak a,⁎, Udi Sommer b, Nir Mualamc

a Deparment of Politics and Government, Ben Gurion University of the Negev, Israel
b Political Science and the Center for Combating Pandemics, Tel Aviv University, Israel
c Faculty of Architecture and Town Planning, Technion, Israel Institute of Technology, Israel
H I G H L I G H T S G R A P H I C A L A B S T R A C T
• Research on population density's effect
on COVID-19 infection rates yields
mixed results.

• Infection rates in cities vary according to
their social and political attributes.

• Urban population density is defined and
operationalized according to municipal
land use.

• Population density's effect on COVID-19
infection rates is contingent upon socio-
political variables.

• Compliance with social distancing regu-
lations has a significant effect on infec-
tion rates.
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Current debates identifying urban population density as a major catalyst for the spread of COVID-19, and the
praise for de-densification and urban sprawl that they entail, may have dire environmental consequences. Juxta-
posing competing theories about the urban antecedents of COVID-19, our key argument is that urban political at-
tributes overshadow the effects of cities' spatial characteristics. This is true even when considering levels of
compliancewithmovement restrictions and controlling for demographic and socio-economic conditions. Taking
advantage of Israel as a living lab for studying COVID-19, we examine 271 localities during the first 3 months of
the outbreak in Israel, a country where over 90% of the population is urban. Rather than density, we find social
makeup and politics to have a critical effect. Cities with some types of political minority groups, but not others,
exhibit higher infection rates. Compliance has a significant effect and density's influence on the spread of the dis-
ease is contingent on urban political attributes. We conclude with assessing how the relationship between the
politics of cities and the spread of contagious diseases sheds new light on tensions between neo-Malthusian sen-
timents and concerns about urban sprawl and environmental degradation.

© 2021 Elsevier B.V. All rights reserved.
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1. Introduction: COVID-19, urban density, and city politics

Since the outbreak of COVID-19 in December 2019 and the World
Health Organization's (2020) declaration of it as a pandemic, one ques-
tion has repeatedly resurfaced by journalists (Krugman, 2021; Porter,
2020; Shenker, 2020) and urban scholars (Batty, 2020; Florida et al.,
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2020)—does COVID-19 spell the end of cities? While the political, social,
economic, and environmental ramifications of COVID-19 are not neces-
sarily unique to cities, the heightened focus and concern for the future of
cities is associated with one of their key characteristics—population
density (Megahed and Ghoneim, 2020; Sharifi and Khavarian-Garmsir,
2020). A New York Times headline designated density as the city's ‘big
enemy’ in its struggle with COVID-19 (Rosenthal, 2020). Likewise, Joel
Kotkin (2020) argues that Los Angeles's sprawled urban design and
car dependency contribute to comparatively lower viral infection rates.

These notions, identifying urban density as a catalyst for COVID-19 in-
fections, echo anti-urban sentiments in environmental philosophy (de
Shalit, 1996; Light, 2001; King, 2006; Kirkman, 2004; Booth, 2013;
Barak, 2017) and neo-Malthusian concerns (Ehrlich, 1968; Tal, 2016).
However, they may ignore certain critical political and social aspects. Cit-
ies' compactness,which correlateswith high population density, is associ-
ated with urban resilience (Berkes and Ross, 2013; Leichenko, 2011;
Meerow and Newell, 2019). Such compactness is pivotal for a transition
towards more sustainable patterns of development (Barak, 2020a;
Cannavò, 2007; Dagger, 2003; Light, 2003). In addition, increased urban
density is advocated by planners and policymakers due to its contribution
to fostering innovation and economic development, housing diversity,
and urban cultural vitality (Whittemore and BenDor, 2019). Recent stud-
ies suggest that zoonotic diseases (such as COVID-19) proliferate in
human-dominated ecosystems, highlighting the potential impact in
densely populated cities (Frutos et al., 2020; Gibb et al., 2020). Intensive
and proximate social interactions that characterize urban lifestyles have
also been identified as catalysts for high rates of COVID-19 infections
(Rocklöv and Sjödin, 2020). Thus, perceptions that urban density exacer-
bates COVID-19 contagion and the omnipresent ramifications of the pan-
demicmight effectively lead tode-urbanization, sprawl, and consequently
to more intensive environmental degradation.1

Such tensions between anti-urban sentiments and neo-Malthusian
perceptions on the one hand and concerns about urban sprawl and en-
vironmental degradation on the other make it particularly important to
assess the relationship between the spread of contagious diseases and
key characteristics of urban life. The politics of the city, we contend, can-
not be overlooked. Whereas density, a key structural characteristic of
urban life, may be consequential, it should be analyzed in conjunction
with socio-political variables such as trust in institutions, alienation
from government, city identity, and city-state relationships.

This paper aims to juxtapose competing theoretical frameworks and
todeterminewhichbetter explains the spreadof COVID-19. Thequestions
driving this research are: do urban conditions, namely urban density, af-
fect the spread of COVID-19? If not, are there other factors, such as social
or political attributes, that better explain the spread of COVID-19 in cities?
Furthermore, is there an interactive effect wherein the effect of density is
contingent on urban political attributes? And, finally, what are the effects
of compliancewith social distancing on the spread of COVID-19, whenwe
consider both urban political attributes and physical conditions?

To examine those questions, we conducted comprehensive cross-
sectional research of 271 localities in Israel, covering over 8.3 million
of the country's population of 9.1 million, over the first 3 months of
the pandemic outbreak. Israel is a ‘living lab’ for studying how cities' po-
litical and structural characteristics impact the spread of COVID-19. The
Israeli government system is unitary, with a centralized government
system. As time passed, national policies gradually became differential
based on the rate of local infections, and some cities have devised dispa-
ratemunicipal policies; however, these differences came into being only
in late-August 2020, after the period examined in this paper. Therefore,
our analysis covers a time-frame inwhich all local authorities were sub-
ject to unitary national policies, regulations, and containment
measures.2 Notably, over 90% of the country's population is urban,
1 For a comprehensive reviewon compactness vs. sprawl see Ewing andHamidi (2015).
2 For elaboration and analyses on governmental responses in Israel see Maor et al.

(2020).

2

mostly concentrated in four main metropolitan areas. Given the
country's relatively small size of 22,145 km2, geographic, climate, and
environmental factors are controlled for. For comparison, the area of
Beijing is 16,808 km2, and that of New York State is 141,300 km2. Such
a policy ecosystem that is nationally uniform plus the otherwise
homogenous national environment mean that differences between
localities should be mainly attributable to conditions at the level of the
city.

We analyze infection rates based on cities' political attributes, urban
density, demographic and socio-economic conditions, and compliance
with mobility regulations. Previous studies yielded mixed results.
Hamidi et al. (2020) and Sun et al. (2020) did not find a significant cor-
relation between population density and rates of COVID-19 infections.
Conversely, in several nations, Israel included, researchdidfind an effect
for density (Ahmadi et al., 2020; Birenbaum-Carmeli and Chassida,
2020; Coşkun et al., 2021; Han et al., 2021; Lee et al., 2021; Negev
et al., 2021; Tsairi and Alon, 2020). However, explanatory models lim-
ited to cities' spatial and physical characteristics, with no consideration
of socio-political variables fall short of comprehensively analyzing the
spread of COVID-19. Instead, we suggest a typology of five city-types
based on their communities' political identity and explainwhy other at-
tributes are critical for the spread of COVID-19.

Our findings suggest that cities' socio-political makeup plays a key
role. First, political minority groups and their unique political environ-
ments are key. Urban density is correlated with the spread of COVID-
19 only in cities populated overwhelmingly by one type of minority
group, namely Ultra-Orthodox Jews, but not by other minority groups.
Additionally, greater compliance is correlated with fewer infections.
When assessing compliance and density in a unified model, we find
that urban attributes (type of city with a certain socio-political makeup)
and compliance have a key influence, whereas density's effect is smaller
by comparison and largely conditional.

2. Urban attributes: city politics, urban density and compliance

2.1. City politics: socio-political variables

While analyses of urban density often relate to cities' physical char-
acteristics, they are often done at the expense of a vital focus on urban
socio-political attributes. Articulating the intrinsic logic of cities, Löw
(2012) contends that cities, besides being a distinct form of association
(compared, for instance, to the state), also “behave” differently. This is
so because of their political, social, spatial, temporal, and affective struc-
tures, which may often be implicit or hidden (Löw, 2012, p. 313). Ac-
cordingly, cities have the capacity to produce shared meaning for their
city-zens (Löw, 2013, 2016). Along those lines, current research on cit-
ies highlights cities' distinction from the state, and from one another
(Barak and de Shalit, 2021; Bauböck and Orgad, 2020; Blank, 2007).
For example, Bell and de Shalit (2011) argue that some cities encapsu-
late civicism - a morally-thick collective identity and ethos distinct
from nationalism, which varies between cities (Barak, 2020b;
Barbehön et al., 2016). Different cities have similar problems, but how
these problems are interpreted and themethods, legislation and regula-
tions used to address them, vary according to the intrinsic logic and
unique political landscape of each city (Molotch et al., 2000). Lastly, as
Joy and Vogel (2021) have recently argued, while the outbreak of
COVID-19 seemed to have universal impacts, it has, in fact, revealed
socio-urban distinctions.

Cities in Israel offer a particularly appealing case to study the effects
of urban politics. With the majority of the population concentrated in
four metropolitan areas (Orenstein and Hamburg, 2009; Tal, 2016),
Israeli cities exhibit significantly different characteristics. This variance
is evident in a range of variables related to religious characteristics, de-
gree of heterogeneity, and ethnic affiliations. The Israeli Central Bureau
of Statistics and the government regulatory authorities define Israeli cit-
ies in quintessentially socio-political terms. In this typology, which we
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largely emulate and further explain under Data and Methods below, lo-
calities are categorized as Jewish, Mixed, Ultra-Orthodox Jewish, Arab-
Druze or Bedouin.

In the case of COVID-19, in unitary systems such as Israel, the key
regulatorymeasureswere normally passed by the national government.
Orders concerning lockdowns, quarantines, limitations on movement,
travel bans and social distancing emanated from that level of govern-
ment. Yet, as cities have their own distinctive logic of governing and so-
cial makeup, those orders would translate into urban reality differently
in dissimilar localities and thus,we argue,would have anuneven impact
on infection rates.

As the regulation comes from the state but applies at the local gov-
ernment level, city-state relations are key. Those communities where
trust in government institutions is lacking are more susceptible to be
those where regulations are less effective (Kim, 2005). Where levels of
alienation from the central government are high, governmental actions
are less likely to hold, let alone accomplish their desired effect. Among
minority groups, this level of trust is lower in general (Abramson,
1972; Pantoja, 2006) and in Israel (Hermann et al., 2019). According
to the Israeli Democracy Index, 83% of Jews feel a sense of belonging to
the state, nearly double the proportion of Arabs who share this senti-
ment (42%) and significantly more than Ultra-Orthodox Jews (69%). In
terms of trust in institutions, only 19.6% of Jews report virtually no
trust in the parliament, compared to 40.4% of Arabs. These national-
level statistics map onto cities based on their socio-political attributes.
Congruently, trust in government in Ultra-Orthodox cities, for instance,
would be relatively low.

Based on disparate characteristics, our first key hypothesis is that
city-types correlate with infection rates of COVID-19. Specifically, cities
that are home to a minority group will be those where infection rates
are higher. It is characteristic of thoseminority localities such as reduced
levels of trust in institutions and a sense of alienation from central
government that would be associated with undermining the effective-
ness of policy measures aimed at preventing new COVID-19 cases.

H1. Ceteris paribus, city-types correlate with rates of COVID-19 infec-
tions, with minority localities (Jewish-Ultra-Orthodox, Arab and Bed-
ouin), exhibiting higher infection rates.
3 Additionally important is the role of household density, i.e., the number of people
sharing a household. In addition, intergenerational households (i.e., households
compromising of 2–3 generations) have been designated as additional catalysts of
COVID-19 infections. While information on intergenerational households is limited, we
have assembled data on household densities and have not found any statistically signifi-
cant results regarding this component. See Appendix B.
2.2. Population density

Density is a key characteristic of urban life for two main reasons.
Firstly, it is a spatial and physical characterization of the city,
distinguishing it fromother forms of human settlements such as villages
and rural areas (Wirth, 1938). Secondly, it is a social and political char-
acterization of normatively desired city life that is anchored in a densely
populated public sphere. Density is associated with a sense of safety,
heterogeneity, and tolerance in the city (Hall, 2012; Jacobs, 1992;
Sennett, 2018; Tonkiss, 2013; Young, 2011); it is also associated with
cities' economic capacities (Glaeser, 2011; Sassen, 2001). It is in the cit-
ies' densely populated public sphere where quotidian political and so-
cial life happens (de Certeau, 1984).

Despite the centrality of density to urbanism, its relationship with
emerging infectious diseases is still underexplored. Former studies on
seasonal pandemics have found mixed results considering the associa-
tion between population density and the spread of disease. For example,
with respect to the 1918–1919 Spanish Flu, some studies failed to find
meaningful associations between death rates and population density
measures or residential crowding,whereas other research found amod-
erate association (Bootsma and Ferguson, 2007; Chowell et al., 2008).
Overall, when looking at the transmissibility of infectious diseases as a
proxy for disease incidence, it appears to be invariant across population
sizes and densities (Chowell et al., 2008; Mills et al., 2004).

Likewise, the picture emerging from early research into COVID-19 is
convoluted at best (Sharifi and Khavarian-Garmsir, 2020). On the one
3

hand, Hamidi et al. (2020) in the U.S. Sun et al. (2020) in China,
Boterman (2020) in the Netherlands, and Khavarian-Garmsir et al.
(2021) in Iran did not find a significant correlation between population
density and rates of COVID-19 infections. Conversely, Ahmadi et al.
(2020) in Iran, Coşkun et al. (2021) in Turkey, Cartenì et al. (2020) in
Italy, Sy et al. (2021) in American counties, and Lee et al. (2021) in
three American states contend that population density is correlated
with higher rates of infections.3

As noted by Chowell et al. (2008, p. 507), when studying epidemics,
“conflicting results may stem from the differences in the spatial scale
considered (ranging from household to country) and the choice of
socio-demographic indicators.” How density is defined and analyzed
in those studies varies and does not necessarily indicate the actual pop-
ulation density experienced in quotidian urban life (Teller, 2021). This is
doubly true when freedom of movement is restricted, as was the case
during COVID-19. Additionally, some of these studies span huge geo-
graphic and political areas (i.e., the U.S., China, India). Thus, either geo-
graphic and environmental factors or different policy tools employed
invariably differently in disparate political units such as counties or
states may obfuscate the true picture. Indeed, existing studies examine
the spread of COVID-19 using a range of geographical units of inquiry:
from examination at the country-level (Sirkeci and Yucesahin, 2020),
counties (Jamshidi et al., 2020), metropolitan statistical areas (Angel
et al., 2020), regions (Cartenì et al., 2020), to more focused examina-
tions at the municipal scale (Boterman, 2020; Qiu et al., 2020) or even
using smaller units such as neighborhoods (Khavarian-Garmsir et al.,
2021) and urban blocks of 500 square meters (Feng et al., 2020).

Lastly, these studies relate to cities either only as spatial-physical en-
tities or as a homogenous social unit, thereby overlooking crucially im-
portant differences. This is at odds with contemporary research that
draws attention to themultitude of urban forms, city cultures, and iden-
tities. These differences are expressed in municipal governments' ac-
tions and how citizens of cities understand sociopolitical matters and
the consequent individual behavior of those citizens (Barak, 2020b;
Barbehön et al., 2016; Bell and de Shalit, 2011; Löw, 2012).

As the web of urban attributes is intricate, socio-political variables
and density are not mutually exclusive in their effects on city life, and
in the context of our discussion, in their effects on the pandemic. Indeed,
those different types of variables may interact. Density's effect may de-
pend on the characteristics of the community (Jamshidi et al., 2020) and
on urban attributes (Whittle and Diaz-Artiles, 2020). Even cities with
comparable population or density levels, but with dissimilar attributes
at the levels of political institutions and their populations' characteris-
tics, would exhibit different patterns in dealing with the pandemic.
For example, some studies found that there is a statistically significant
association between COVID-19 cases and race and income (Ibid). Like-
wise, the spread of the pandemicsmay be tied to compliancewith social
distancing regulations which itself depends on risk perception (Allcott
et al., 2020; Barrios and Hochberg, 2020), poverty and economic dislo-
cation (Wright et al., 2020), belief and trust in science (Briscese et al.,
2020), political affiliation (Allcott et al., 2020; Engle et al., 2020), social
responsibility and social trust (Bargain and Aminjonov, 2020; Brodeur
et al., 2020).

When the characteristics of decision-makers and their political insti-
tutions differ between cities, and when the population of the city is dis-
similar in terms of trust, economic conditions, and political
characteristics, we expect a different effect for density.While in circum-
stanceswith certain social and political characteristics densitymay have
less effect, in other circumstances, things may be different. Specifically,
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communities of Ultra-Orthodox Jews had been identified as a ‘risk fac-
tor’ for COVID-19 infections (Schattner and Klepfish, 2020). Due to
their unique characteristics, which include both a leadership and a pub-
lic less trustful of the state (Hermann et al., 2019), we would expect to
find an effect for density in Ultra-Orthodox localities. Regulatory mea-
sures aimed at fighting the spread of the disease would be of lesser ef-
fect in such socio-political settings. This is when density's effect would
come to light. Accordingly, our second hypothesis contends that
density's influence on the spread of COVID-19 is contingent on the
type of city. This also means that we do not expect to find a main effect
for density on the spread of COVID-19.

H2. Holding everything else constant, density's effect on COVID-19 is
conditional on urban socio-political attributes of certain city types, in
particular Ultra-Orthodox-Jewish cities.

2.3. Compliance

Preliminary research on COVID-19 highlights the role of compliance
with social distancing, stay at home orders, travel bans, and quarantine
(Courtemanche et al., 2020; Wilder-Smith and Freedman, 2020). In the
context of urban life, once going into effect, restricting orders would be
readily translated into reduced mobility in the city and between cities.
Compliance can also relate to the level of trust between the citizens
and the state. Low levels of trust would correlate with reduced compli-
ance. Accordingly, and to further acknowledge cities' socio-political dif-
ferences, we use the notion of compliance for assessing individual
behavior therein.

As we explain in greater detail below, ourmeasure for compliance is
particularly appealing for several reasons. First, it is not a proxy, but the
behavior itself. Rather than looking at the electronic footprints of a cer-
tain behavior, we examine the behavior directly. Furthermore, themea-
sure for compliance is based on big data, and thus avoids any biases
related to sampling. Along the lines of the preliminaryfindings in the lit-
erature, we would expect higher rates of compliance to correlate with
lower infection rates.

H3. Greater compliance will correlate with lower rates of COVID-19 in-
fections, controlling for everything else.

3. Data and methods

Thefirst case of COVID-19 in Israelwas verified on February 27th 2020,
with gradually more restrictive containment measures put into force
throughoutMarch and April. Significant relief measures in earlyMay indi-
cated the end of the first wave of the disease. Infection rates remained rel-
atively low throughout May and June, with signs of a new outbreak
appearing by the end of June. Our research covers the entire timespan of
the first wave until the beginning of the second outbreak in early July.

3.1. Outcome variable – rate of infections in cities

Wemeasure infections in each city in intervals of 14 days. This inter-
val takes into consideration the viral incubation period (Bar-On et al.,
2020) and overcomes oscillations associated with weekly routines
(e.g., weekends) and the number of available COVID-19 tests. Data are
taken from the governmental reports issued by the Israel Ministry of
Health.4 In the first weeks of the outbreak in Israel, the reports focused
on individual cases, and by March 31st, additional reports covered the
distribution of infections at the level of local authorities.

Our data include 271 localities in 7 two-week intervals from March
31st (from the first formal Local Government Report issued by theMin-
istry of Health) to June 23rd. This covers the entire period of the first
4 https://www.gov.il/he/departments/ministry_of_health.

4

wave of COVID-19 in the country. This adds up to 7 observations over
time for each of the 271 localities to a total of 1897 observations. 8.3mil-
lion out of the country's 9.1million—that is, 91.2% of the population—re-
side in those 271 localities.

Our key outcome variable for the multivariate analyses is New Veri-
fied Cases per 100,000 People in the Population in the Last 14 Days. This
variable is useful for analyzing antecedents of COVID-19 as it allows us
to take advantage of variance over time. Compared to Cumulated Cases
per 100,000, whichwe also refer to andused in someof the emerging lit-
erature on COVID-19, the measure for New Verified Cases per 100,000
in the Last 14 Days is more sensitive to temporal variance. Of our key
predictors, this sensitivity to variance over time would be particularly
crucial for compliance. City-types and density are time-invariant, but
levels of compliance fluctuate over time.

3.2. Explanatory variables: city types, density and compliance

3.2.1. Political urban attributes: city-types
Israel has a high level of population density, with the majority of its

population concentrating in four metropolitan areas (Orenstein and
Hamburg, 2009; Tal, 2016). However, despite the physical proximity
in these metropolitan regions, their urban subunits exhibit significant
political and social variance.

Given the unitary and centralized government system in Israel, espe-
cially as far as COVID-19 containmentmeasures are concerned, we offer
a stringent test for the effect of city-types. The uniformity of central gov-
ernment policy could render city-types of diminished consequence.
However, H1 contends the opposite. To test this, our first explanatory
variable is based on a typology of cities related to their socio-political at-
tributes. Data for city demographics are based on the Israeli Central Bu-
reau of Statistics' most recent Local Government Report.5Moreover, this
typology follows the lines of how those cities are defined and regulated
by the national government:

1) Jewish – 149 localities consist of the state'smajority population (ap-
proximately 79%) and are predominantly Jewish. They include cities,
towns, and suburban settlements. The degree of religiosity varies
from observant Jews to secular and atheist Jews spanning all socio-
economic classes. In political terms, these cities cover the ideological
and partisan spectrum in Israel.

2) Mixed – These eight cities include Israel's four metropolitan cities
and four other cities; their population is mostly Jewish but includes
a significant share of Arabs (Muslim and Christian).

3) Ultra-Orthodox – These ten cities are also Jewish, though the vast
majority of their population is Ultra-Orthodox Jews leading a reli-
gious, highly observant, way of life that had been identified as a
‘risk factor’ for COVID-19 infections (Schattner and Klepfish, 2020).

4) Arab and Druze – Arabs (Muslim and Christian) and Druze in Israel
are a large ethnonational minority constituting 21% of the popula-
tion. These 79 localities are identified as Arab and Druze by theMin-
istry of Interior.

5) Bedouin – The Bedouins are an ethnic Muslim minority in Israel
(3.5% of the population) following a distinct way of life. These 25 lo-
calities include Bedouin cities, villages, and rural settlements, some
of which are not formally recognized by the government.

3.2.2. Density
The standardmeasure for density is the ratio of population to a given

area or jurisdiction (e.g., population per KM2). For example, Hamidi
et al. (2020) assess density in reference to counties and Sun et al.
(2020) in reference to provinces. Given our focus on cities, our primary
density variable isMunicipal Density, defined as people livingwithin the
municipality's jurisdictional area of the municipality.
5 The file relates to 2018 andwas updated in February 2020. https://www.cbs.gov.il/en/
mediarelease/Pages/2020/File-of-Local-Authorities-in-Israel-2018.aspx.

https://www.gov.il/he/departments/ministry_of_health
https://www.cbs.gov.il/en/mediarelease/Pages/2020/File-of-Local-Authorities-in--2018.aspx
https://www.cbs.gov.il/en/mediarelease/Pages/2020/File-of-Local-Authorities-in--2018.aspx
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7 https://hamadad-haleumi.co.il/.
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Preliminary evidence suggests that density's effect on rates of infec-
tion is convoluted. It is not simply thatwhere there is higher density, we
would also find higher infection rates. For instance, on March 31st, Bnei
Brak, an Ultra-Orthodox city with the highest municipal density, had
287 cumulated cases per 100,000, which was the 3rd highest infection
rate nationally. However, the second and third densest cities, respec-
tively Givaatyim and Bat Yam (both Jewish), had only 36 and 59 cumu-
lated cases per 100,000, respectively (ranked 68th and 36th in infection
rates from a total 120 infected cities at the time).

Although local density as the share of population living in a jurisdic-
tional area provides some indication regarding density's impact on rates
of infection, it fails to account for differences in scale ranging, for exam-
ple from the street level to the metropolitan region (Pafka, 2020) and
discrepancies between cities in their urban land-use policies
(e.g., open spaces, industry, agriculture). For instance, a city that in-
cludes agricultural land in its jurisdiction may seem to be less dense
than it is in terms of livable space for its residents; alternatively, the
density of a city that lacks urban amenities in its jurisdictionwill not dis-
close the actual density of daily living conditions. Thus, whereasmunic-
ipal density may provide some reference to the impact of density on
rates of infection, given containment policies that include restrictions
on movement, work, and use of public facilities (e.g., parks and play-
grounds) we need a measure that accounts for these inter-city differ-
ences. For this purpose, and to ensure the findings' robustness for this
critically important variable, we created three alternative measures for
density based on land use, reflecting the various policy measures
taken by governments ranging from somewhat permissive lockdowns
to restrictive quarantine:

1) Density for a lax lockdown: local population per KM2 (squared ki-
lometer) of land used for dwelling, educational facilities, health ser-
vices, public services, culture.

2) Density for stringent lockdown: local population per KM2 of land
used for dwelling, health services, and public services.

3) Dwelling density: is a restrictive measure. It is based on the local
population per KM2 of residential land used for dwellings only.

These measures focus on the inner-city level. They move beyond
general densitymeasurements at the country, county, or regional levels,
and zero in on micro-level interactions between urban denizens. These
measures also correspond with a growing body of literature that
examines local densities concerning the pandemic. Thus, Feng et al.
(2020) look at the total population per urban block (of 500 square
meters), while others examine population density and the pandemic
using zip code area (Whittle and Diaz-Artiles, 2020). Likewise, You
et al. (2020) define population density in relation to the built-up area
(ratio of residents to construction land area). This, and other similar
indices, assume that urban areas cannot be treated as a whole and
must be differentiated and sorted. The spread of the pandemics as a
possible progeny of higher densities should be measured according
to morphological (Teller, 2021) and micro-density conditions that
look at scaled data, not on gross densities that overlook concentra-
tion of activities, residents, and population flows that affect interper-
sonal contacts.

Given these lessons, while municipal density often conceals gross
variations in the use of land for residential purposes, dwelling density
(i.e., people per KM2 of residential land-use) provides a more accurate
measure for comparison. It is the most common urban land-use, and
the most important in times of restrictions on movement. Therefore,
we usedDwelling Density as the explanatory variable in ourmultivariate
analyses in the main body of the paper. We estimate models with the
additional density measures in Appendix B; the findings are substan-
tively indistinguishable.

Data for density include 193 localities (total population of 7.9
Million). The data source formunicipal land-uses is based on the Central
Bureau of Statistics most updated Local Government Report.
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3.2.3. Compliance
We define compliance as following government regulations

concerning limitations on movement. In Israel, restrictive measures
were gradually put in place. In early March, restrictions on social gath-
erings of more than 5000 people; by March 11 these gatherings were
limited to 100 people, with strong governmental recommendations
for remote work and employing personal hygiene means; in March 12
all public and private schools were shut down; and byMarch 19 general
restrictions onmovement were adopted with a limit to a 100-meter ra-
dius from home (adoptedMarch 25). As the rate of infections decreased
in mid-April, relief measures were gradually adopted with a final relief
of the 100-meter radius and re-opening of schools in earlyMay. See Ap-
pendix A, which lists the complete timeline of main events and contain-
ment measures, for full details.

We scrapped our data for compliance from the public website oper-
ated by Kayma Labs LTD.6 Thiswebsite operated betweenMarch 1st and
May 2nd (the entire timespan of the first wave) and provided informa-
tion on the share of people who restricted their movement (i.e., stayed
within a 100-meter radius) for Israel's biggest 76 cities (total population
of 6.6 Million).7 Based on these data, our Compliance Index is the ratio of
mobility each week compared to baseline mobility in the first week of
March, before the pandemic hit. To ensure the robustness of our find-
ings, and in line with the epidemiological models for the lagged effect
of compliance (Bar-On et al., 2020), we used multiple lags for our com-
pliance measures. Those included compliance at t-14, t-21, t-28.

We control for three other variables. Socio-economic scale is specified
to assesswhether socio-economic inequalities impact infection rates. Pop-
ulation size was identified as a catalyst of infection rates for COVID-19
(Hamidi et al., 2020) and the Spanish Flu (Chowell et al., 2008). Share of
population over 60years oldwas identified as a risk factor for COVID-19 re-
lated deaths and transmission (Davies et al., 2020; Williamson et al.,
2020). Table 1 provides descriptive statistics for our variables.

3.3. Research design for multivariate models

In our research design, the outcome variables, measuring infection
rates, are continuous variables. Accordingly, we estimated Ordinary
Least Squares regression models, specifying density levels, city-type,
and the interaction between city-type and density as their key predic-
tors. Control variables included a Socioeconomic Scale, Population, %
over 60 years old in the population in addition to time fixed effects.
City-types were specified as a series of dummy variables, with the ex-
cluded category being Jewish. The interaction effect with density was
specified for ultraorthodox*density in the models presented in the
paper. For robustness, in the Appendix we present the results for
models specified with interaction terms also with all other city-types.

We estimated three prototypes of models according to the following
specifications:

Density models
Y=α+β1*Density+β2*Arab+β3*Mixed+β4*Bedouin+β5*Ultra-
Orthodox + β6*Ultraorthodox*Density + β7*SocioeconomicScale +
β8*Population + β9*% over 60+ β10*time fixed effects
Compliance models
Y = α + β1*Compliance + β2*Arab + β3*Mixed + β4*Bedouin +
β5*UltraOrthodox + β6*SocioeconomicScale + β7*Population + β8*%
over 60 + β9*time fixed effects
Mixed models – including density and compliance
Y = α + β1*Density + β2*Compliance + β3⁎Arab + β4*Mixed +
β5*Bedouin + β6*UltraOrthodox + β7*Ultraorthodox*Density +
β8*SocioeconomicScale + β9*Population + β10*% over 60 + β11*time
fixed effects

https://kayma.com/kayma-home-eng.html
https://hamadad-haleumi.co.il/


Table 1
Descriptive statistics.

Variable Mean Standard
deviation

Minimum
value

Maximum
value

Outcome variables
New cases in the last 14 days per
100,000

23.06 71.72 0 1109.4

Cumulative cases per 100,000 104.34 176.05 0 1636.81

City spatial attributes
Density #1 (municipal) 3281.14 3438.65 68 27,204
Density #2 (lax lockdown) 10,227.42 6482.7 1569 45,611
Density #3 (stringent lockdown) 11,145.52 7787.92 1600 57,145
Density #4 (dwelling) 11,597.54 8216.77 1620 62,339

Compliance
Compliance average 1.35 0.1 1.12 1.61
Compliance at T-28 1.39 0.12 1.1 1.76
Compliance at T-21 1.31 0.18 0.97 1.76
Compliance at T-14 1.39 0.12 1.1 1.76

Demographic and socioeconomic controls
Socioeconomic scale −0.14 1.01 −2.312 2.59
Population 30,460 74,125.75 99 919,438
Percent over 60 9.6 8.21 1.2 41.2

Table 2
Political urban attributes and density.

Variables Model 2.1 Model 2.2

Density −0.0001 (0.0003) 0.0001 (0.0004)
Arab −15.58⁎⁎ (5.74) −25.16⁎⁎ (8.15)
Mixed −8.05 (10.24) −9.61 (7.94)
Bedouin −5.04 (11.91) 3.9 (14.05)
Ultra-Orthodox 4.8 (19.28) −115.9⁎⁎⁎ (34.1)
Ultra-Orthodox ∗ Density 0.002⁎⁎⁎ (0.0006) 0.004⁎⁎⁎ (0.0008)
Socioeconomic scale −2.54 (2.93) −5.65 (3.36)
Population 0.00004 (0.00003) 0.00005⁎ (0.00002)
% over 60 −0.63 (0.45) −0.69 (0.5)
Constant 26.58⁎⁎ (8.41) 27.58⁎⁎ (9.93)

N = 1351 N = 623
F (12, 1338) = 16.51 F (12, 610) = 24.53
Prob > F = 0.0 Prob > F = 0.0
R2 = 0.13 R2 = 0.33

Time fixed effects are not reported.
Standard error in parentheses.
⁎ <0.05.
⁎⁎ <0.01.
⁎⁎⁎ <0.001 (one tailed tests).
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4. Results

In the graphical abstract figure, the distribution of cumulated veri-
fied infections per 100,000 people is charted for each city-type at each
of the points in time in the database. On the X-axis, the five different
city types appear, with 7 bars for each. Each bar represents the cumula-
tive number of cases for this city fromMarch 30 to June 29 in 2-week in-
tervals, chronologically sequenced from left to right in bright to dark
blue. Orange lines represent standard errors. As the measure is propor-
tional to the size of the population, comparisons over time and between
city types shed important light on the relationship between infection
rates and urban socio-political attributes.

Lending support for H1, patterns are markedly different between
city types. First, as time goes by and the share of infections in the popu-
lation grows as well, the share is significantly higher in Ultra-Orthodox
cities. For instance, on April 14, at the height of the first wave of COVID-
19 in the country, the share in Ultra-Orthodox localities is 489 per
100,000 in the population. This figure far surpasses the Jewish (100
per 100,000), Arab (27),Mixed (91) or Bedouin (17) rates. Furthermore,
while the rate of increase is linear in Jewish, Arab and Mixed cities, it is
curvilinear with an increasing rate of growth in Bedouin cities and cur-
vilinear with a decreasing rate of growth in Ultra-Orthodox cities. Stan-
dard errors are particularly high in Bedouin and Ultra-Orthodox cities,
partly due to the small number of data points in each. Support for H1
is mixed. While one of the minority groups (Ultra-Orthodox) exhibits
higher levels of infections in their cities, the same cannot be said for
the other major minority group, the Arabs. Indeed, compared to Jewish
cities, Arab localities have lower levels of cumulated cases per
100,000 at any point in time in our data.

In Table 2, multivariate models estimated show the effects of urban
attributes and density. The main effect of density does not reach stan-
dard levels of statistical significance. Conversely, the dummy for Arab
cities is negative and highly significant. Echoing the results in the graph-
ical abstract figure, the dummy for Arab cities indicates that in compar-
ison to Jewish cities, Arab cities show consistently lower rates of
infection during the period studied. Furthermore, in support of H2, the
interaction effect between density and the Ultra-Orthodox dummy is
highly significant and positive. This suggests that the effect of density
is contingent on urban socio-political attributes. It is in Ultra-Orthodox
cities that density's effect is felt. Interaction terms specified for density
and other city types (see Appendix C) were not statistically significant.
The results remain substantively the same when the same model is
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estimated for a subsample of cities with population size greater than
20,000 (Model 2.2). While population size significantly correlates with
higher infection rates in cities with population over 20,000, percent
over 60 years old and socio-economic conditions have no statistically
significant effects on rates of COVID-19.

In Fig. 1, the compliance trendline for all 76 cities for which data are
available indicates that more compliance at t-21 days is negatively cor-
related with new cases in the last 14 days. Each of the graphs shows the
compliance index in 2-week intervals for the full duration of the first
wave in Israel. On the X-axis are compliance index scores. City-types
are depicted in different colors. Lending preliminary support for H3,
higher compliance scores are negatively correlated with rates of
COVID-19 infections. March 31st is still a relatively early stage in the
outbreak and the compliance at t-21 refers to the second week of
March when early containment measures were devised. Accordingly,
the average compliance score is relatively low (1.057), indicating virtu-
ally no change over the baseline. This depiction dramatically changes on
April 14th. At this stage, containment measures at t-21 already include
general restrictions on movement, including limitation to a 100-meter
radius from the household. While the general average increases
(1.3902), the conglomeration of clusters distributed according to city-
types is clear. Most minority city-types (Ultra-Orthodox, Bedouin, and
Arab) are below the general average, whereas most Mixed and Jewish
cities are above. This clustering according to city-types continues
throughout the rest of the first wave. Cities with high levels of compli-
ance show relatively low infection rates. Conversely, cities with
below-average compliance scores exhibit variations in infection rates.
Although minority group clusters are below average, most Arab and
Bedouin cities show a relatively low infection rate. Ultra-Orthodox cities
have exceedingly high levels of infection.

Corroborating the preliminary evidence in Fig. 1, multivariate
models analyzing infection rates based on compliance and socio-
economic index in Table 3 suggest that complyingwith lockdown regu-
lations at t-21 has a statistically significant negative impact on new
cases in the last 14 days. See Model 3.1 for all cities, and Model 3.2, for
cities with a population greater than 20,000. Even when controlling
for the type of city, its socio-economic and demographic conditions,
and time, the effect of compliance is significant and negative. Ceteris
paribus, more compliance is significantly correlated with decreased in-
fection rates. Controlling for alternative effects, for each additional unit
of compliance (i.e., decreased levels of mobility compared to pre-
pandemic levels), we expect to see a decrease of over 160 new cases
in the locality in the last 14 days. Analyses of compliance at t-28 yielded
similar results (see Appendix D), with an effect of the same magnitude.



Fig. 1. The effect of compliance at t-21 in 2-week intervals (March 31st, April 14th, April 29th, and May 12th).

Table 4
Political urban attributes, density and compliance.

Variables Model 4.1 Model 4.2

Compliance
Compliance at T-21 −152.79⁎⁎ −161.85⁎⁎⁎

48.28 48.99

City spatial attributes
Density −0.000001 −0.0002

0.0007 0.0007

Political urban attributes
Arab −30.71⁎⁎ −34.69⁎⁎

11.79 12.04
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Let us now examine multivariate models that combine our full
gamut of explanatory variables. This would allow us to juxtapose the
different theoretical accounts empirically. Estimating a model for infec-
tion rates based on urban socio-political makeup, density, compliance
and socio-economic conditions lends further support to our overall con-
clusions. In support of H2, in Table 4 (all cities in Model 4.1 and those
with population greater than 20,000 in Model 4.2), the coefficient on
the interaction term between density and the Ultra-Orthodox dummy
is positive and significant. In Ultra-Orthodox cities, more density is cor-
related with higher infection rates.What is more, in support of H3, con-
trolling for everything else, the effect of compliance is negative and
significant. Ceteris paribus, compliancewith containment measures de-
creases the rate of infections over time in a statistically significant man-
ner. Controlling for alternative effects, for each additional unit of
compliance (i.e., decreased levels of mobility compared to pre-
pandemic levels), we expect to see a decrease of over 150 new cases
in the locality in the last 14 days. We find no statistically significant
Table 3
Political urban attributes and compliance.

Variables Model 3.1 Model 3.2

Compliance at T-21 −161.56⁎⁎ (52.36) −170.46⁎⁎ (53.22)
Arab −26.79⁎ (12.63) −30.08⁎ (12.86)
Mixed −21.92 (11.55) −23.15⁎ (11.65)
Bedouin −33.26 (30.11) −37.99 (30.45)
Ultra-Orthodox 146.95⁎⁎⁎ (18.62) 143.43⁎⁎⁎ (18.86)
Socioeconomic scale 8.86 (7.75) 8.71 (7.84)
Population 0.00008⁎⁎ (0.00002) 0.00008⁎⁎ (0.00002)
% over 60 −0.39 (0.81) −0.45 (0.81)
Constant 209.88⁎⁎⁎ (57.67) 222.27⁎⁎⁎ (58.78)

N = 304 N = 296
F (11, 292) = 23.86 F (11, 284) = 23.59
Prob > F = 0.0 Prob > F = 0.0
R2 = 0.47 R2 = 0.48

Time fixed effects are not reported.
Standard error in parentheses.
⁎ <0.05.
⁎⁎ <0.01.
⁎⁎⁎ <0.001 (one tailed tests).
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main effect for density. Indeed, a comparison to the results in Table 2
prove that density's marginal and statistically insignificant main effect
remains unchanged when compliance is also specified in the model.
Mixed −18.86 −20.45
10.69 10.78

Bedouin −37.41 −42.39
27.76 28.03

Ultra-Orthodox −166.02⁎⁎⁎ −171.91⁎⁎⁎

46.45 46.79
Ultra-Orthodox ∗ Density 0.007⁎⁎⁎ 0.007⁎⁎⁎

0.001 0.001

Demographic and socioeconomic controls
Socioeconomic scale 9.55 9.29

7.16 7.22
Population 0.00007⁎ 0.00007⁎

0.00002 0.00003
% over 60 −0.89 −0.89

0.77 0.77
Constant 210.54⁎⁎⁎ 225.07

53.43 54.48⁎⁎⁎

N = 304 N = 296
F (13, 290) = 27.90 F (13, 282) = 27.67
Prob > F = 0.0 Prob > F = 0.0
R2 = 0.56 R2 = 0.56

Time fixed effects are not reported.
Standard error in parentheses.
⁎ <0.05.
⁎⁎ <0.01.
⁎⁎⁎ <0.001 (one tailed tests).

Image of Fig. 1
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5. Discussion and conclusions

The questions driving this research concerned the socio-political as-
pects of COVID-19, thatwhile understudied, havemajor implications for
the current pandemic aswell as for its aftermath. To consider the under-
lying issues at the core of our investigation—which pertain to broad
questions of sustainability and cities—our empirical investigation exam-
ines the impact of density on the spread of COVID-19; the role of urban
attributes in explaining the spread of the pandemic; how compliance
with restrictive measures influenced infection rates; and, potential in-
teractions between those theoretical accounts. Our first hypothesis
wins mixed support. Conversely, the support for H2 and H3 is robust
in various model specifications and based on different subsamples. In-
fection patterns over time are consistently dissimilar between different
city-types.

Furthermore, we find nomain effect for density. In the analyses pre-
sented here, we use Dwelling Density (themost restrictive density mea-
sure). For robustness, we estimated models with the additional density
measures in Appendix B. Findings remain the same. As such, this
structural-spatial variable is not correlated with infection rates as
such. However, when considering the urban socio-political attributes,
we find in support of H2, that there is a conditional effect for density.
It is in Ultra-Orthodox cities that higher density translates into higher
infection rates. In cities with other political urban attributes, we did
not find either a conditional or a main effect for density. As expected,
compliance with policy measures concerning restrictions of movement
correlated with reduced levels of infection. This dynamic, where socio-
political variables have more impact in comparison with spatial-
structural variables (i.e., population density) may be explained in anal-
ogy to Bronfenbrenner's (1994) socio-ecological systemmodel. Accord-
ing to this model, individual behavior is impacted by multiple levels of
the surrounding environment from the microsystem (e.g., family,
school, neighborhood) to the macrosystem (e.g., cultural values, laws
and customs), and a mesosystem that mediates between these two,
and the other, levels. By analogy, it may be argued that in COVID-19
cases, microsystemic features such as political urban attributes, may
have a higher impact on individuals than themacro and mesosystems.8

How comewe findpartial support for H1?Why, despite our theoret-
ical expectations and relatively low compliance scores, Arab cities did
not show higher levels of infections, at least around the outbreak?
Two accounts help explain why these cities, in which minorities, who
are equally less trustful of government, live, do not show increased in-
fections. The first has to do with the tense, somewhat volatile, general
elections on March 2nd 2020. In these elections, the Joint-List (a politi-
cal alliance of four dominant Arab parties in Israel, and the only Arab
list) gained its most significant political achievement ever and won 15
of the 120 seats in the Israeli parliament. Moreover, during the negotia-
tions over coalition formation, it was the first time that an Arab party
recommended appointing a Zionist premier. Accordingly, it was the
first time in Israeli politics that pragmatic negotiations regarding the in-
clusion of Arab parties in the coalition were held. Arab leadership at the
national and local levels paid close attention to the spread of COVID-19
and took precautionary containment measures so that public attention
is paid to the dramatic political affairs and that growing infections in
the Arab community would not overshadow these affairs.

Secondly, at an early stage of the COVID-19 outbreak in Israel (March
17th), Arab religious leaders (Muslim and Christian alike) put in place
severe restrictions on all places of worship due to the close social inter-
actionswithin. Thesemeasureswere self-adopted. The national govern-
ment put forward no compulsory regulatory measure. Conversely, in
the Ultra-Orthodox community, these forms of cautionary restrictions
8 While this analogy is useful for understanding why the effect of density on contagion
is contingent upon socio-political variables, it is important to note that the analogy is in-
complete:while Bronfenbrenner's theory analyses individual behavior, our unit of analysis
is city-type.
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on places of worship were devised only at a later stage (March 31st)
and after intense negotiations with government officials.9 Overall, in
the Jewish-Ultra-Orthodox community, local leaders were reluctant to
postpone or ban religious events in which many people participated
without social distancing.

Although both minority groups exhibited low levels of compliance,
the Arab cities did adopt lifestyle changes requisite for containing
COVID-19 infections. Conversely, Ultra-Orthodox Jews were reluctant
to do so. While Arab leadership autonomously adopted restrictive mea-
sures such as shutting places of worship, the Ultra-Orthodox leadership
insisted that their religious practices be safeguarded, the greater risk of
infection notwithstanding. It is possible that issues of integration also
played a role. The Ultra-Orthodox community is less connected to the
main information channels of Israeli news media, where important in-
formation on the nature of the pandemic and restrictive measures was
relayed to the public. While the aspects above played a significant role
during the first wave, with shifting political realities, the rates of infec-
tion have changed with increased infection rates in Arab cities at later
stages of the pandemic in Israel (Muhsen et al., 2021). Future research
should further explore the underlying mechanisms explaining why cit-
ies with certain minority groups, and not others, exhibit higher levels of
infection rates.

Our comparison of different theoretical accounts produced crucially
important findings for the understanding the spread of COVID-19.
While density is key to urbanity, analyzing density alone does not dis-
close the full dynamics of COVID-19 infections in cities. As our findings
indicate, density's effect on rates of infection is contingent on socio-
political attributes. As the descriptive statistics in Table 1 indicate, vari-
ance levels in density measures were high, in particular in comparison
with our indicator for compliance. To address possible limitations, we
took several precautions to ensure such discrepancy has no bearing on
our results. Firstly, the fact that we have multiple measures for density,
all yielding substantively similar results when specified in ourmultivar-
iate models (see Appendix B), adds to the robustness of our findings,
even in light of different levels of variance in the predictors. In addition,
we estimated models for the whole sample as well as for a split sample
of cities with population over 20,000 (e.g., Model 2.2 in Table 2 and
Model 4.2 in Table 4). The ratio of standard errors of the different pre-
dictors remains approximately the same in the sub-sample for big cities
(population > 20 K). Likewise, the results in models with the split sam-
ple remain substantively unchanged, which is another indication that
even when the divergence in variance between predictors is smaller;
the conclusions are unaffected.

5.1. Suggestions for future research

Our findings suggest several venues for future research. Density's
conditional effect might be applicable not only to cities but also at
other urban scales. In larger metropolitan areas, far bigger than those
in Israel, such as New York City, London, or Beijing, it would be interest-
ing to conduct similar analyses juxtaposing political accounts against
structural ones. Instead of cities, however, the units of analysis in such
studies would be metropolitan regions, neighborhoods, or boroughs.
This would introduce new levels of complexity into the analysis, as
those units are different from cities and the interactions between
them may be particularly consequential (Hamidi et al., 2020).

Another aspect of studying density and COVID-19 infection rates
would be to look at other types of density. Our findings in Appendix B
suggest that household density (i.e., the number of people living in
the same house), is uncorrelated with our other density measures all
of which are strongly correlated with each other (see Table 1B). That
said, household density may be consequential particularly for pan-
demics given restrictions on movement and home quarantines. While
9 See Timeline of main events and containment measures in Appendix A.
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we failed to find a significant effect for infection rates, this questionwar-
rants further research.

5.2. Takeaways for practice

The findings add important input to the growing public debates re-
garding various antecedents for COVID-19. Our findings concerning the
conditional effect of density on socio-political city characteristics parallel
critiques of neo-Malthusian analyses of overpopulation as cause for envi-
ronmental collapse. Neo-Malthusians argue that exponential population
growth overshadows sustainable development goals. The larger the pop-
ulation, the harder it becomes to supply public amenities (e.g., food sup-
ply) or to maintain human affairs within ecosystemic carrying capacity.
Conversely, their critics indicate that inequalities are key causes of envi-
ronmental degradation and argue that any analysis of population growth
must be reflected in socio-political factors. Our findings indicate that it is
not population density per-se that exacerbates infections. Instead, it is
urban socio-political circumstances, cultures and lifestyles that influence
the dynamic realities of pandemics.

The takeaway for practitioners is quite clear: instead of embracing
suburbanization and low-density developments, planners and
decision-makers should look for ways to increase compliance and
trust in governance. The pandemic highlights tensions regarding these
issues especially amongminorities. Thus, the findings accentuate distri-
butional and environmental justice issues and highlight the vulnerabil-
ities to which preemptive measures could and should be applied. Such
preemptive measures may include (1) special attention to needs of mi-
nority communities; (2) two-way exchanges betweenminority popula-
tion and decision-makers; (3) establishing different modes of
interaction between communities and politicians; (4) identifying local
leadership and appointing qualified personnel, trusted by local commu-
nities, to communicate information, needs and guidelines and alleviate
possible tensions that reduce trust in government.

In addition, the findings suggest that decision-makers should improve
the use of existing dense urban environs in a manner which reduces risk
of infection. Indeed, in this regards cities' action worldwide is encourag-
ing. Cities are already breathing new life into their public spaces, rapidly
adapting to the changing reality via tactical urbanism (i.e., low cost tem-
porary spatial interventions) and dynamic place-based policies such as
expanding pedestrian and cycling spaces, and expanding outdoor seating
for restaurants. These interventions enable people to continuously inter-
act in dense built environments without exposing themselves to the
virus. The variance in those measures reflects the range of circumstances
emanating from the unique logic of each city. The notion that de-
densification and sprawl are due in light of the COVID-19 pandemic
(Kotkin, 2020), underestimates the importance of city politics and social
makeup and is thus insufficiently informed and may potentially vitalize
environmentally and socially destructive policies.
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