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ABSTRACT

Bogota is unique in recording and reporting the socioeconomic status of COVID-19
patients. As others in Latin America and Asia, the city imposed a blanket lockdown before
contagion picked up in early 2020 and kept it in place for six months. We document that,
during that period, being hospitalized or dying from COVID-19 was over eight times more
likely for anindividual in the lowest group of the socioeconomic classification, compared to
one in the highest. We relate this to higher exposure to contagion, by presenting evidence
that people at the bottom of this classification are: 1) Less likely to be in occupations fit
for telework; 2) Disproportionately hit by the economic crisis; 3) Subject to more crowded
environments; 4) Less likely to recognize a high risk of contagion. The pandemic has
widened socioeconomic gaps, in one of the world’s most unequal societies.
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INTRODUCTION

Researchers have followed with interest the differential incidence of COVID-19 and its impact among
different socioeconomic groups in advanced economies. From the early stages of the crisis, they
documented that people who live in poorer countries and neighborhoods in these countries were
more likely to test positive or become seriously ill from the virus, as were people from disadvantaged
racial origins (Adhikari et al. 2020; Magesh et al. 2021; Khan et al. 2022; de Lusignan et al. 2020;
Williamson et al. 2020). Greater exposure to respiratory illness at these stages of the crisis was found
for non-remote workers (Angelucci et al. 2020, for the US). Disadvantaged groups were also shown to
be more exposed to the economic impacts of the crisis, with the inability to work remotely playing an
important role (Adams-Prassl et al. 2020; Engzell et al. 2020; Davenport et al. 2020; Chang et al. 2020).

Inequality in the spread of COVID-19 and its impact is even more worrisome in less developed
economies, typically also more unequal. We analyze the case of Bogota, Colombia’s capital city,
which is unique in having recorded directly the socioeconomic status of COVID-19 patients from
the onset of the crisis. We focus on the early period of the crisis when the city (as the rest of
Colombia) went through a strict lockdown that lasted for close to six months.

The Colombian strata classification of socioeconomic groups was used in the COVID-19
administrative data. The strata classification is widely used in the country to classify individuals
along the socioeconomic dimensions, both in administrative datasets and surveys. We also take
advantage of a number of these additional data sources.

In particular, after using the administrative data on COVID-19 patients to document that both
hospitalizations and deaths were much more likely among individuals of low socioeconomic
status, we use complementary data sources to show that the more serious presence of COVID-19
in these strata is consistent with their greater economic vulnerability rather than differential
health access. We take advantage of the fact that the strata of individuals are recorded in the
official household surveys (source for official employment statistics), administrative datasets on
violations of sanitary measures, and surveys of attitudes and perceptions. Based on these sources,
all representative of the city’s population, we document that poorer individuals (i.e., those in
lower socioeconomic strata) faced greater exposure to contagion as they were: 1) Less likely to
be in occupations fit for remote work; 2) Likely disproportionately forced to work non-remotely
because of being also disproportionately hit by the economic crisis; 3) Subject to more crowded
environments; 4) Less likely to recognize a high risk of contagion.

Other researchers have analyzed inequalities associated with the COVID-19 crisis in Latin America,
in general, focusing on the greater socioeconomic impacts of the crisis to those that were already
disadvantaged. Some have documented differential economic impacts across socioeconomic
groups or greater exposure due to inability to work remotely (Bottan et al. 2020; Delaporte and Pena
2020; Garrote-Sanchez et al. 2021). Others have modelled potential distributional consequences
of the crisis based on differential exposure (Alfaro et al. 2020; Delaporte et al. 2020; Hevia et al.
2022; Lustig et al. 2020). In light of the expected negative distributional consequences, others
have concentrated on policy options to address such consequences (Busso et al. 2020).

We add to these analyses by documenting the socioeconomic gap in the prevalence of serious
COVID-19 cases in the region and its relationship to underlying socioeconomic conditions and
economic effects of the crisis itself." We do so in a descriptive manner, given the limitations of the
data. This descriptive approach, however, allows us to document a wide variety of dimensions.

CONTEXT

Bogota is representative of main urban centers in middle-income countries, especially in Latin
America (where urbanization is high and in levels similar to developed economies, almost reaching
80% of total population). Table 1 illustrates this fact comparing Bogota with three other large

1 Using a Bogota sample of invited adults who were mostly over-exposed to the virus (taxi drivers, workers in
delivery, first line health workers), Laajaj et al. (2021) also found that testing positive for the virus was most likely
among those in lower socioeconomic strata.
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cities in Latin America based on data from the respective official national household surveys.
Bogota is in the middle of the group in terms of educational attainment, household income (PPP),
and suitability of workers’ occupations for remote work, with all these dimensions scoring badly
by comparison to developed economies (Alfaro et al. 2020; IMF 2020). Informal labor, measured
by the fraction of workers uncovered by labor regulation, is prevalent across these cities. Bogota
displays the lowest informality rate of the group, but this is still a high 41 percent of the total
employment, and it is combined with an unemployment rate on the high end (10.9%). The
relatively poor economic and working environments of Latin American cities displayed in Table 1
imply high risks associated with the COVID-19 crisis, in terms of exposure to both the illness and
the economic shocks associated with the pandemic.

METROPOLITAN AREA OF

BOGOTA BUENOS LIMA MEXICO

AIRES CITY
Workers with some post-secondary education (% of total) 41.7 39.9 44,9 29.4
Median monthly labor earnings of the household (2019 USD 1,060 1,205 1,419 826
PPP)
Informal employment (% of total employment)® 41.0 453 58.5 51.7
Unemployment rate (% of labor force) 10.9 11.0 6.2 4.9
Workers in occupations suitable for telework (% of total)® 32.3 29.9 35.5 36.0
Average age (years) 33.7 36.3 35.1 355
Population aged 65 and more (% of total) 9.2 14.1 11.4 11.7
Average size of a household (number of people) 3.1 3.0 3.8 3.5

Although Latin American cities have young populations by comparison to cities in advanced
economies, which attenuates COVID-19 related risks, households tend to have more members
living in the same space. Bogota shares these characteristics, with mean age below 35 and average
household size above 3 (compared to figures closer to 40 and 2.4 in North America and Europe).

Colombia registered its first COVID death on March 22, 2020, and went through a first wave
of contagion between June 2020 and September 2020. The country imposed a long-lasting
national level blanket lockdown on non-essential activities, which lasted from March 25, 2020 to
the beginning of September 2020. This lockdown was similar in nature and duration to those in
Argentina, Chile, and Peru. We concentrate in the period of this early lockdown.

Restrictions to mobility during the initial national lockdown were varied in nature. Stay-at-home
orders stayed in place for the duration of the lockdown (May to September 2020) but exceptions
changed over time. Grocery stores and other providers of essentials remained open for business,
but different provisions were in place to keep low occupancy rates at these establishments. There
were periods where the days or times of the day in which a person was allowed into a store
depended on the last digit of his/her ID, and others in which the enabled times were gender-based.
Gatherings of several people on the street were in general banned, as was alcohol consumption
on the street. Masks were required. We take advantage of data regarding violations to these
restrictions to characterize behavior by socioeconomic group.

By the time the initial national lockdown ended, on September 1, 2020, Colombia had recorded
close to 391.1 COVID-19 deaths per one million inhabitants, well above Argentina’s 195.6 but
below the US 554, Mexico’s 500 and South America’s 574.9. To date (February 2022) all these
countries record cumulative deaths in the range of 2,500-2,800 per million inhabitants.?

2 Edouard et al (2020) Published online at OurWorldInData.org. Retrieved from: ‘https://ourworldindata.org/
coronavirus’ [Online Resource] Retrieved on February 22, 2022.

Eslava et al. 33
Economia LACEA Journal
DOI: 10.31389/eco.7

Table 1 Socioeconomic
characteristics: Bogota vs. other
large Latin American Cities, 2019.

Notes: The Table shows
socioeconomic characteristics of
Bogota and other metropolitan
areas in Latin. America: Greater
Buenos. Aires, Lima, and Mexico
City, based on each country’s
household survey. Metropolitan
areas are based on each survey’s
classification. (1) The definition
of informality depends on the
country. For Bogota, an informal
worker is defined as a worker
who is not contributing to the
mandatory pension system.

For Buenos. Aires, an informal
worker is defined as a salaried
worker who is not contributing
to the pension system, is a
non-profesional self-employed
worker or is an unpaid worker.
For Lima and Mexico City, the
definition is based on the
country’s official measures of
informality. (2) Occupations
suitable for telework are
obtained building concordances
between the classification from
Dingel and Neiman (2020) and
each country’s occupation
classification. For each sub-
major group in the country
classification, we assign the
share of US workers that are
considered suitable for telework
by Dingel and Neyman (2020).
Source: Authors’ calculations
based on each country’s
household survey (GEIH for
Colombia, EPH for. Argentina,
EN.AHO for Peru, and ENOE for
Mexico).


https://ourworldindata.org/coronavirus
https://ourworldindata.org/coronavirus
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higher COVID-19 deaths than the country as a whole. By September 1, 2020, the city had had g?{]ig’g&%ﬁgcjoo_gmal

close to 935.8 deaths per million inhabitants, compared to 391.1 for the country.? Throughout the

pandemic, Bogota’s normalized number of COVID-19 deaths have stood close to that of Buenos

Aires, slightly below Mexico City, and substantially below Lima (Figure 1). During our period of

analysis COVID-19 vaccines were still not available in any country.

Figure 1 Cumulative number
of deaths per one million

inhabitants.
800 | ,
Source: Authors calculations

based on data on cases from
the Argentinian Ministry of
Health, Colombian National
Health Institute, Peruvian
Ministry of Health, Mexican
Ministry of Health, and Our
World in Data. Population
estimates taken from
Household Surveys (Argentina,
Colombia, Mexico, and Peru)
and Our World in Data (United
Kingdom, US, Germany, and
Italy).
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METHODS AND DATA

Our analysis is based on comparisons of how different socioeconomic groups in Bogota fared
during the early lockdown period (March 2020 to September 2020) along the health and economic
dimensions, and in behavioral terms. We take advantage of different data sources that share the
characteristic of collecting individual level information and assigning individuals to socioeconomic
groups according to the Colombian strata classification. These sources are all representative of the
population of Bogota.

Because the different data sources we use cannot be inter-linked at the individual level, we use
information that is aggregated by groups of the strata classification, or aggregate the individual
information to this level in the case of sources for which we do have individual-level information,
in particular the household survey (see below for detailed descriptions of the data we use). We
then compare, for each of the outcome variables in our analysis, how the different socioeconomic
groups performed. Our outcomes include: 1) COVID-19 hospitalizations and deaths; 2) Household
size and age composition; 3) Labor market outcomes; 4) Compliance with pandemic-related
restrictions; 5) Perceptions regarding COVID-19.

Since we have to work with data at the strata level, we are limited to comparing cross-strata
patterns for each of these outcome dimensions. A decomposition of the contribution of each
of these dimensions to the differential prevalence of serious illness is not possible with our data
and approach, but the patterns we describe are crucial to understand the effects of the crisis and
the stringent non-pharmaceutical interventions designed to deal with it at its onset. Subsequent
policy analyses in modelling environments should be consistent with these sets of patterns, and
some have already started to take some of them on board (e.g., Hevia et al. 2022).

3 Edouard et al (2020). To date (February 2020) cumulative deaths in Bogota stand at close to 3,600 per million
inhabitants, while the analogous figure for the country is 2,700.



While a fully linked individual level analysis would be desirable, our descriptive approach across
a series of datasets allows us to overcome an important obstacle to the study of COVID-19
inequalities: administrative records of COVID-19 prevalence usually fail to record information on
the socioeconomic status of the people affected. Studies for the early phase of the pandemic
in developed economies have approached the differential prevalence of COVID-19 contagion or
serious illness by focusing on gaps across geographical units and/or ethnic origins, which correlate
with different underlying socioeconomic characteristics (e.g., Magesh et al. 2021). We take
advantage of the direct socioeconomic classification used in the data for Bogota, and the fact
that the same classification is used in a series of datasets that directly document other relevant
dimensions of underlying economic characteristics and outcomes.

The strata system, which is the socioeconomic classification used in our analysis, was originally
designed as a targeting tool for subsidies to water and energy consumption for low income
households. The stratum is determined by the location of a person’s residence, at the block level.
It is widely used in Colombia to classify individuals in the socioeconomic dimension. Colombian
residents know the strata that corresponds to their homes, and are frequently asked to report it in
administrative datasets and surveys.

The system classifies blocks in residential areas according to the physical characteristics of
dwellings, and assigns all homes in the block the same stratum. There are six categories, with
stratum six corresponding to the most well-off blocks.

There is a positive association between strata and income groups, as illustrated in Figure 2,
which supports the use of the strata as a proxy for socioeconomic groups. The association is not
perfect, however, because of high inclusion errors in the low strata and an uneven distribution
of households across strata (Figure 4 and Table 2). For instance, while households in strata 5
and 6 come almost exclusively from the top 40 percent, the lowest strata are a more mixed bag.
Moreover, most households are concentrated in strata 2, 3, and (to a lesser extent) 1. Because of
the large inclusion errors in the lower strata and the fact that most households are concentrated
in the three lowest strata, the gaps between the low and high strata that we find are likely lower
bounds for the true gaps between the individuals that are vulnerable and those that are well-off.

[
S_—-—-
T I
[e2e]
(=g B S
el
X
S 1 E——
-
S 1 -
N - e
S1 S2 S3

S4 S5 S6

I Lowest income 2 3 4 5
6 7 B8 9 M Highestincome

Eslava et al. 35
Economia LACEA Journal
DOI: 10.31389/eco.7

Figure 2 Correlation of deciles
of household labor income and
socioeconomic strata, Bogota
(GEIH 2019).

Source: Own calculations based

on National Household Survey
(2019) data for Bogota.



While classifying individuals according to income, rather than strata, would probably deliver a
more accurate picture of the unequal impacts of COVID-19, administrative records of COVID-19
prevalence do not record the income of the affected person. Bogota is unique in reporting COVID-19
incidence by socioeconomic groups using some socieconomic classifications, in this case the
strata system. Since strata are also recorded in a variety of datasources on income generation
and behavior for Bogota, this fact allows us to match aggregate statistics along this variable and
describe a variety of cross-strata patterns on COVID-19 related dimensions. Moreover, compared
to income-based classifications, a person’s stratum has the advantage of being predetermined for
the vast majority of individuals and thus exogenous to the strong shocks of the period.

We now describe the data sources used for each set of outcomes that we analyze.

DATA ON COVID-19 DEATHS AND HOSPITALIZATIONS BY SOCIOECONOMIC GROUPS

These data come from Bogota’s official Health Observatory, SALUDATA. The observatory reports
COVID-19 deaths and hospitalization at specific points in time. Our focus is on the report for the
second quarter of 2020, but we also report recent numbers for contrast. Unfortunately, SALUDATA
stopped reporting hospitalization after the second quarter of 2020, so we can only keep track of
COVID-19 deaths for the posterior period. The strength of this source of data is the fact that their
reports discriminate COVID-19 outcomes by strata.

DATA ON EMPLOYMENT, INCOME, AND HOUSEHOLD COMPOSITION:

The data on economic shocks and household characteristics come from the National Household
Survey (GEIH), the official source for labor market statistics. The GEIH is representative at the
city level. Sample weights are provided to expand the survey to the whole population of the city.
Table 2 presents basic descriptive statistics from the GEIH.

MEAN ST. DEV. N (SAMPLE-
WEIGHT-ADJUSTED)

Individual characteristics

Gender (Male = 1) 0.48 0.50 8,264,019

Age 33.73 21.09 8,264,019
All strata 9.36 5.32 7,949,489
Stratum 1 7.08 4.50 1,006,121
Stratum 2 8.26 4.76 3,406,461

Years of schooling Stratum 3 10.25 5.20 2,676,493
Stratum 4 13.66 5.35 522,682
Stratum 5 13.35 6.19 145,772
Stratum 6 14.14 6.04 175,691

Household characteristics (Totals)

Household size 3.09 1.61 2,675,260

All strata 2,296,383.00  3,562,733.00 2,675,260

Stratum 1 1,243,194.00  992,488.70 305,532

Stratum 2 1,543,917.00  1,454,298.00 1,100,169

Total labor income (current pesos) Stratum 3 2,270,381.00  2,601,200.00 927,582

Stratum 4 4,288,838.00  4,986,838.00 212,906

Stratum 5 7,288,210.00  9,633,987.00 50,539

Stratum 6 9,056,630.00  10,800,000.00 74,197
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Table 2 Descriptive statistics.

Source: Own calculations based
on National Household Survey
(2019 ) data for Bogota.



We use the 2019 GEIH to characterize underlying socioeconomic characteristics of individuals Eslava et al.
in different strata, and some of their labor market outcomes during the 2020 lockdown period. EC()OI']%“.';LQ%E,/:CJ:';mal
We use information on households’ pre-pandemic living conditions and age structure, as well as

working conditions. Among the latter, we create a proxy for the individual’s ability to work from

home, based on Dingel and Neiman (2020). Our measure corresponds to the share of US workers

that are considered suitable for telework in the occupational category of the individual (according

to the GEIH’s classification of occupations). To do this, we assign to each cateory in the GEIH’s

occupation classification the share of US workers that are considered suitable for telework in the

same occupation group in the 2017 American Community Survey (ACS), following the definitions

of Dingel and Neyman (2020).* We also use information on whether an individual lost his/her job

during the lockdown period.

DATA ON VIOLATIONS TO SANITARY RESTRICTIONS IMPOSED DURING THE
PANDEMIC

We use National Police data to report information on violations to sanitary restrictions imposed
during the pandemic. This is an administrative dataset from the National Registry of Corrective
Measures (RNMC for its acronym in Spanish) used by the National Police to record all fines
imposed by the police due to violations to sanitary restrictions that were imposed during the
strict lockdown period. These restrictions are described in Section “Context”. The violations for
which fines were imposed are: attending crowded meetings; failures to comply with stay-at-home

. . . . . Table 3 Fine rates per 10,000
orders; consuming alcohol in public spaces; violating rules on gender or ID numbers allowed to do

inhabitants by strata. Bogota,

a certain activity; not wearing a mask in public. Table 3 presents the number of fines imposed for March 25, 2020 to September
each violation, by socioeconomic strata. 1, 2020.

STRATUM CROWDED MANDATORY ALCOHOL GENDER ID WEAR-A-MASK  TOTAL

MEETINGS ISOLATION CONSUMPTION RESTRICTION  RESTRICTION  ORDER

1 26.96 270.51 28.56 45.79 2.32 93.35 474.05

2 31.56 328.11 40.72 56.19 1.03 129.86 590.13

3 22.78 252.24 41.36 37.05 0.87 79.75 435.49

4 6.89 161.69 15.78 13.55 0.19 3231 231.11

5 6.43 142.76 14.41 13.45 0.48 41.55 220.99

6 19.16 139.97 6.66 13.96 0.32 41.73 222.79

DATA ON HEALTH AND COVERAGE OF HEALTH SERVICES

We use the National Population Census of 2018 to measure the coverage of health services and
pre-pandemic prevalence of health events. In particular, the Census asked citizens whether they
experienced a given health event in the 30 days previous to the interview, with events categorized
into illness, accident, dental emergency, or other. For those who experienced a health issue, the
census asked whether they sought medical attention with healthcare specialists.

DATA ON ATTITUDES

To understand whether cognitive, informational, and cultural attributes shaping people’s attitudes
towards COVID-19 also differ across strata, we use data on the Citizenship Culture Survey
conducted by Bogota Mayor’s office. A total of 27.558 surveys were collected by phone and on

4 In particular, we first merge the information reported by Dingel and Neyman (2020) with the occupations
reported in the ACS-2017, based on the SOC-10 classification. Next, we assign to each occupational category in

the GEIH (ISCO-68 classification) the share of US workers that are considered suitable for telework by group. Given
that the GEIH has a less granular classification than ACS-2017, we group the occupations in the US data intro larger
categories that correspond to those in the Colombian data.



the streets in all localities or subdistricts of the city to monitor perceptions, opinions and attitudes
by citizens when facing COVID-19 hardships.> During the first waves of the survey between March
2020 and April 2020, using a specialized survey company, they collected 8,536 responses based
on a random sample stratified by locality (subdistrict), with a 95 percent of confidence. No factors
of expansion were used in the data used here. These surveys included the following two questions
we use in our analysis: “How likely it is that you get infected by COVID?” and “Do you think most
people in the city will comply with the lockdown measures?”® Table 4 shows descriptive statistics
for the data used.

SEX PERCENT
Females 43.2
Men 56.2
No information 0.5
Age

Less than 18 1.34
Between 18 to 25 2.55
Betwen 26 to 35 4.71
Between 36 to 45 3.35
Between 46 to 55 2.8
Between 56 to 65 2.33
More than 65 1.06
No information 83.17

Believe others will comply with lockdowns

No 41.71
Yes 55.96
Did not answer 2.32

Believe will get infected by COVID

Very likely 49.22
Rather unlikely 35.74
Not likely at all 12.34
Did not answer 2.7

We assigned subdistricts to strata based on information from the 2020 report by the Chamber
of Commerce of Bogotd on numbers of blocks by strata and subdistricts. Because a stratum is
defined at the block level, a locality has blocks belonging to more than one stratum. We compute
the average stratum within a locality, weighted by the number of blocks in the locality. The average
weighted strata for each subdistrict was obtained from the disaggregation by blocks reported in
Table 5.

With the exception of Chapinero and Suba, subdistricts tend to be populated by relatively similar
blocks in that most belong to two, sometimes three, contiguous strata.

5  The data were made publicly available online at https://bogota.gov.co/monitoreo-al-aislamiento-bogota.

6  “;Qué tan probable es que usted se contagie de Coronavirus?” and “sUsted cree que la mayoria de las personas
en la ciudad van a cumplir con la medida de aislamiento?”.
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Table & Descriptive statistics-
Bogota’s Citizenship Culture
Survey.

Source: Citizenship Culture
Survey.


https://bogota.gov.co/monitoreo-al-aislamiento-bogota

SUBDISTRICTS NON REPORTED STRATA1 STRATA2 STRATA3 STRATA4 STRATAS5 STRATA6 TOTAL WEIGHTED AVERAGE

OF STRATA
Antonio Narifio 72 0 27 507 0 0 0 606 2.60
Barrios Unidos 145 0 0 791 269 26 0 1231 291
Bosa 286 348 2837 55 0 0 0 3526 1.75
Chapinero 145 102 141 58 208 130 338 1122 3.63
Ciudad Bolivar 689 3676 1156 105 0 0 0 5626 1.12
Engativd 605 36 1079 2519 142 0 0 4381 2.36
Fontibén 368 2 267 750 290 14 0 1691 2.37
Kennedy 550 64 2398 185 37 0 0 3234 1.72
La Calendaria 60 3 83 46 0 0 0 192 1.60
Los Marties 98 0 53 571 4 0 0 726 2.53
Puente Aranda 418 0 8 1453 0 0 0 1879 2.33
Rafael Uribe Uribe 328 414 1184 848 0 0 0 2774 1.92
San Cristobal 371 218 215 277 0 0 0 1081 1.37
Santa Fe 102 64 438 148 38 0 0 790 1.94
Suba 497 28 2153 1105 bbb 504 122 4853 2.61
Teusaquillo 151 0 0 137 688 50 0 1026 3.33
Tunjuelito 77 3 540 277 0 0 0 897 2.13
Usaquén 296 122 293 524 339 309 408 2291 3.33
Usme 585 1863 1127 0 0 0 0 3575 1.15
RESULTS Table 5 Distribution of blocks by

strata and subdistrict, Bogota.

COVID-19 PREVALENCE AND DIRECT HEALTH RISK

Source: Bogota Chamber of
Figure 3 shows cumulative numbers of COVID-19 hospitalizations and deaths by strata during Cc)tmme(;ce. lI.nfo;motf?t p
the 2020 lockdown period. Both deaths and hospitalizations per capita decreased as the stratum retneved ormine from nttps:

. ) o ) ) ) bibliotecadigital.ccb.org.co/
increased. For instance, by July 2020 an individual in stratum one was 8.2 times more likely to handle/11520/25980.

have been hospitalized and 9 times more likely to have died from the virus than an individual

in stratum six (Figure 3).” As noted, these already stark differences are likely lower bounds for

the true gaps between the lowest and highest layers of the income distribution, because while

a stratum six individual is surely a high income person, one in stratum one or two has a non-

negligible probability of having relatively high income (see Figure 2 and the discussion around it).

The fact that there are stark gaps in deaths per capita between the low and high strata has
persisted, although the magnitude of these gaps has diminished as the spread of COVID-19 has
widened and touched the vast majority of the population. By November 2021 the number of
COVID-19 deaths per capita was still 4.3 times larger among stratum one individuals compared to
those in stratum six (Figure 3).

These gaps in serious COVID-19 outcomes between socioeconomic groups cannot be attributed
to a worse age selection in the low strata. In fact, the elderly—who are at higher risk of serious
COVID-19 outcomes—represent a much higher fraction of households’ members in higher strata.
While in strata 4-6 over 15 percent of the members of a household are aged over 65, the fraction
falls to 11.4 percent in stratum 3, 8.7 percent in stratum 2, and 7 percent in stratum 1 (Figure 4).

Differences in access to healthcare and healthcare quality do not seem to be the underlying
cause for gaps in COVID-19 deaths either. The relative rate at which individuals in lower strata
are hospitalized for COVID-19, compared to people in higher strata, is similar to their relative
fatality probability due to COVID-19 (Figure 3). This suggests that the quality of attention while
at the hospital is similar. Moreover, according to data from the 2018 Census and consistent with
the fact that Colombia has almost universal health insurance, in Census data individuals in the
lower socioeconomic segments do not report higher prevalence of health issues or receive less

7 By July 2020, the overall number of deaths per 100,000 inhabitants in Bogota was 47.1.


https://bibliotecadigital.ccb.org.co/handle/11520/25980
https://bibliotecadigital.ccb.org.co/handle/11520/25980
https://bibliotecadigital.ccb.org.co/handle/11520/25980

healthcare than individuals in higher segments. In fact, contingent on having suffered a health
event, individuals in all strata report a probability of over 95 percent of having received health
attention if they suffered a health issue (Figure 5). Additionally individuals in strata 1-2 are as likely

as those in strata 5-6 to report the occurrence of a health problem.
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Figure 3 Cumulative number of
people affected by COVID-19
per 100,000 inhabitants: Bogota.

Source: SALUDATA based

on population estimates by
socioeconomic stratum 2018
District Planning Office.

Figure 4 Population, average
household size, and population
aged over 65 for each stratum.

Source: Own calculations based
on National Household Survey
(2019) data for Bogota.
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SOCIOECONOMIC CORRELATES

The presence of large gaps between low and high strata in the numbers of COVID-19 deaths and
hospitalizations per capita, in a context where the underlying health conditions and age structure
do not play an obvious negative role for the lower strata, suggest that the probability of COVID-19
infection is higher among poorer individuals compared to richer ones in similar age groups. We now
explore whether the data are consistent with the hypothesis that socioeconomic conditions may
themselves explain higher contagion in more vulnerable groups. We do it in the same descriptive
fashion that we used in the previous section, that is, describing differences across strata.

Lower strata households are indeed exposed to more crowded environments, offering higher risk
of in-home contagion (Chang et al. 2020). In Bogota, the average stratum 1 household has 3.4
members, compared 2.4 members on average in stratum 6 (Figure 4). The average number of
people sleeping in a room in a household is also higher in stratum 1 (1.9 persons per room) than
in strata 4-6 (about 1.33 persons per room).

Moreover, sheltering at home for protection from contagion requires a guaranteed livelihood,
either because one can work from home, is covered by employment protection or social insurance,
or can rely on savings. These conditions are ex ante less likely for people in Bogota’s lower
socioeconomic strata, as shown in Figure 6 for 2019 (i.e., before the pandemic hit). Among these
groups, occupations not fit for telework are more prevalent, as are unemployment and informality,
which also implies lack of social insurance (except for health) and of access to employment
protection. In particular, Figure 6 indicates that people in Bogota’s stratum 1 are more than twice
as likely to be in an occupation not fit for working remotely as are people in strata 4-6. Not paying
mandatory pension contributions (a common measure of labor informality) is four to five times
more likely, and unemployment three times more likely in stratum 1 compared to stratum 6.

Not only were employment and income risks more prevalent in lower strata before the pandemic,
but these groups were also, ex-post, more affected by the crisis during the lockdown period. We
show that this is the case for employment outcomes. Methodological adjustments in the National
Household Survey (GEIH) over the first months of the crisis make it impossible to directly classify
employment outcomes losses by socioeconomic strata, because the strata field was not recorded
during those initial months. However, it is possible to characterize differences in unemployment
by education levels, which are highly correlated with strata. We show this in Figure 7. Among the
unemployed, while in normal times (i.e., 2019) the probability that the employment loss occurred
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Figure 5 Fraction of people
in Bogotd in 2018 who report
having had, in the last 30 days.

Source: 2018 Population Census.



recently is not higher for people with lowest vs. highest education (about 37% for both groups),
in the first months of the crisis those with primary and secondary education were 16 percentage
points more likely to have lost their job recently than those with higher education (83% versus
67%; Figure 7).
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Consistent with the hypothesis that economic hardship forced individuals in more vulnerable
socioeconomic groups to expose themselves more to contagion, Figure 8 shows how the sanctions
for not complying with sanitary regulations and restrictions were more prevalent among the lowest
socioeconomic segments during the period of lockdown. The probability of being fined for violations
to these regulations over the period of the strict lockdown (March 25, 2020 through September
1, 2020) was over three times as high in street blocks classified in strata 1-3 compared to those
in strata 4-6 (Figure 8A). This holds also individually for specific violations to stay-at-home orders.
Recidivism (recurrence of these violations) is also more likely in low strata neighborhoods (Figure 8B).
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Figure 6 Underlying working
conditions. Bogota 2019.

Source: Own calculations
based on data from National
Household Survey 2019.

Figure 7 Fraction of
unemployed people who lost
their employment less than 12
weeks ago, May 2019 and May
2020, Bogota.

Source: Own calculations

based on data from National
Household Survey 2019.
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Though greater hardship in low strata neighborhoods seems to partly explain the higher prevalence
of fines and recidivism, it is interesting that sanctions for not wearing a mask were also more likely in
lower strata neighborhoods, despite a facemask’s low cost. It is therefore difficult to explain all these
behaviors as originating solely in economic hardship and a consequent inability to comply in lower
strata. A complementary hypothesis is that individuals in lower strata neighborhoods may also differ in

average cognitive, informational, and cultural attributes, in a way that partly explains these behaviors.

Figure 9A, where each dot represents a city subdistrict (among the 19 subdistrictsin the city), shows that
individuals in lower strata subdistricts report a lower perceived probability of becoming infected with
COVID-19. This could be explained by either lack of information or psychological mechanisms, being
cognitive dissonance a main suspect. By reporting and perceiving a lower probability of contagion one
can go out to work reducing the cognitive costs of self-inconsistency. Lower strata also display lower
levels of education which could also explain less access to reliable sources on the risks associated
with the virus. Unfortunately, the Mayor’s office survey did not collect the educational level of the
respondents, but the correlation between strata and education levels and educational infrastructure
by strata is strong. These data are consistent also with the COVID-19 Beliefs, Behaviors & Norms Survey

Eslava et al. 43
Economia LACEA Journal
DOI: 10.31389/eco.7

Figure 8 Compliance with
COVID sanitary regulations by
strata. Bogota.

Notes: Violations for which fines
were imposed are: attending
crowded meetings (gatherings
of many people); mandatory
isolation (failures to comply
compliance with the stay-
at-home orders); consuming
alcohol in public spaces;
violating rules on gender and
or ID numbers allowed to do

a certain activity; restrictions
to go out in specific days of
the week and the order to not
wearing a mask in public.

Source: Own calculations based
on data from National Police.



(MIT 2021) which collected data from August 2020 until February 2021 for several countries around
the world. While the world sample average, showed a 6.37 percent of respondents evaluating the risk
to their community as “not at all dangerous” and 14.09 percent as “slightly dangerous,” those same
numbers for Colombia were of 2.39 percent and 6.64 percent respectively.

Further, people in lower strata neighborhoods also have the perception that people around them
are less likely to comply with lockdown measures (Figure 9B). Such reporting could imply a lower
expected cost from social sanctioning by peers, implying higher personal and social licenses to
expose to the virus out of homes. This is consistent with the reported data on fines imposed to low
vs high strata groups reported before.
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Access to education, subjective perceptions and psychological biases can create a cognitive
poverty trap in which the more vulnerable groups construct an idea of lower probability of infection,
while perceiving a lower rate of compliance by others. Economic hardship would be just one more
layer of a larger economic cost for the poor, creating a vicious regressive cycle that generates the
epidemiological results reported earlier.
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Figure 9 Subjective perceptions
regarding COVID-19, Bogota.
Source: Own calculations based

on data from 2020 Bogota’s
Citizenship culture Survey.



FINAL REMARKS

For some time now, experts in the natural and health sciences have been warning society about the
increase in the probabilities of pandemic events due to zoonotic causes just as SARS-CoV-2. More than
1,400 pathogens have been identified that cause diseases in humans, and two thirds of them live
in non-human vertebrates (Molyneux et al. 2008). These ecosystem equilibria are being threatened
by human forces pushing their frontiers into natural areas to expand agricultural activities, use of
animal species for domestication, and consumption or land speculation. It is not unlikely that the
planet will face far-reaching health crises at an increasing pace. Understanding the implications of
the COVID-19 pandemic and the measures imposed to deal with it is crucial facing forward.

We have provided evidence that the complexity of economic, cultural, social determinants of
exposure, and the impact of a pandemic such as this one has a rather regressive dynamic and
that provides results that policy makers should not ignore in designing policy responses. The
concentration of population in mega cities, such as Bogota, increases the demand for food,
creates a riskier environment for the contagion of infectious diseases, while also including
challenges regarding socio-economic forces that spread the vulnerabilities in a rather unequal
manner as we have discussed in this text. The risks of future pandemic events grow and so the
concern for how we adapt and attempt to disrupt in the least possible manner those equilibria in
the human-environment relationships. Larger and more unequal cities such as Bogota will have,
therefore, larger fractions of the population exposed to the harms presented here. Our results
highlight the need to work on multiple levels of the policy arena including information distribution,
police enforcement, health provision, and social security attention with a special attention to the
preexisting inequalities. They also warn that the high costs of extreme measures are not evenly
distributed, less so in countries where economic activity and income distribution are poor to begin
with. Policy makers in these countries must be especially careful in adopting such policies.
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