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Abstract

The pandemic increased poverty worldwide. However, the mechanisms affecting its determinants still need to be clarified. This paper studies this
problem using a probabilistic model of poverty extended with pandemic incidence variables and applying logistic regression on a household level. For
the case of Ecuador, we use the December rounds of the 2019 and 2020 National Survey for Employment, Underemployment and Unemployment
(ENEMDU), the administrative record of the Covid-19 epidemiological report, and the administrative record of deaths. The results show that the
pandemic’s impact on poverty was through the gender gap and labor market structure.
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1. INTRODUCTION

Globally, the Covid-19 pandemic has caused immense economic and social devastation. In Ecuador, between December 2019 and December 2020,
the percentage of people living below the income poverty line increased from 25 to 33%. Therefore, one in three Ecuadorians is income poor. In 2020,
1.4 million people dropped to poverty (National Institute of Statistics and Census [INEC], 2021b).

The Covid-19 pandemic was an external shock for the world economy (Verick et al., 2021). Mandatory confinements were established to control the
high incidence of cases and deaths, which led to the paralyzing of productive activities (Verick et al. 2021). This dynamic regressively affected society,
given the existence of a vulnerable middle class, whose income was reduced, who work in the informal labor market, who have no saving capacity and
who have no effective social protection mechanisms (Castilleja, 2020; Jara et al., 2021). In the case of women, they were affected by confinement, as
unpaid care tasks increased due to the fact that children's education and work took place at home (Mideros and Fernandez, 2021). Furthermore, the
economic paralysis affected the diverse, productive sectors in different ways, because priority activities were established that never stopped (Economic
Commission for Latin America [CEPAL], 2020).

In this context, household income decreased, leading to an increase in the percentage of people subject to income poverty and the factors that
influenced the increase in poverty as a result of the pandemic need to be analyzed. The question posed in this paper is the following: To what extent did
Covid-19 affect the determinants of income poverty?

First of all, this paper develops a model of determinants of poverty on a household level for Ecuador based on the December 2019 and 2020 rounds of
the National Survey of Employment, Unemployment and Underemployment (ENEMDU), carried out by the National Institute of Statistics and Census
(INEC) of Ecuador. These are the two closest points of comparison before and after the isolation measures implemented due to the pandemic. The
model is extended by incorporating pandemic variables on a regional canton level: number of cases per 100,000 inhabitants, excess deaths per 10,000
inhabitants and Covid-19-related deaths per 10,000 inhabitants. Finally, a model was constructed with interactions between the pandemic incidence
variables and those of women, groups and branches of activity to analyze the transmission of economic stagnation to income poverty.

The study is organized as follows: after this introduction, the second section presents the underlying theory in relation to poverty, its determinants, the
nature of adverse exogenous shocks and the empirical evidence. The third section presents a contextualization of the crisis in Ecuador, which
theoretically identifies the mechanisms of transmission of the pandemic in relation to poverty. The fourth section presents the methodology, data
sources and descriptive statistics and the fifth section presents the results. Finally, the conclusions are presented in the sixth section.

2. POVERTY AND ITS DETERMINANTS

Poverty is defined as the "pronounced deprivation of well-being" (Haughton and Khandker, 2009, p. 1). There are several approaches to measuring
poverty; measuring poverty by income level determines a poverty line that represents "the cost of a fixed minimum level of economic welfare"
(Ravallion, 2016, p. 14). This approach is helpful in analyzing poverty at given moments in time, given that it immediately responds to economic cycles
(Núñez et al., 2006), as is the case in this paper.

Focusing on the relationship between poverty and its determinants, Peng et al. (2019, p. 3) establish that they are framed by "macro, community and
micro level characteristics". When analyzing the micro level, the factors that affect the probability that a household may be poor are gender of the head
of the household, age (Haughton and Khandker, 2009), ethnicity (Canelas and Salazar, 2014), marital status, education level (Peng et al., 2019),
occupation (Canelas and Salazar, 2014) and location of the household.

On a community level, poverty is related to access to electricity, proximity to markets, hospitals and schools; to the labor market, land distribution and
social capital (Haughton and Khandker, 2009). On a macro level, it is considered that economic, political and social deficiencies in the system restrict
opportunities to escape poverty (Bradshaw, 2007).
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Negative external shocks can generate poverty. They can be in relation to supply when they reduce a country's productive capacity and in relation to
demand when society's consumption and investment capacity are affected (Torres and Fernández, 2021). In the first case, when the supplies needed
for production are reduced, companies are forced to reduce personnel in order to remain operational (Torres and Fernandez, 2021). Therefore, there is
an increase in unemployment and, consequently, in income, especially for middle-class households without social protection, which are the most
affected (Castilleja, 2020). In this context, automatic stabilizers, despite their ability to mitigate the effects of a negative external shock, may promote
vulnerability and marginalization of the informal sectors of society when they are not universal, comprehensive and sustainable (Jara et al., 2021).

As far as demand is concerned, in the event of a reduction in workers' incomes, household consumption also diminishes (Hernández, 2020); thus,
households that could not save are left vulnerable and unable to meet their basic needs (Castilleja, 2020). This dynamic is evidence that an external
shock has a regressive effect on the economy when there is no effective social protection policy (Akter and Mallick, 2013).

Mideros et al. (2021) constructed a model of determinants for poverty for 2020 in Ecuador. The authors found that a female head of the household is
associated with a higher probability of poverty than a male head (Mideros et al., 2021). When the head of the household self-identifies as an ethnic
minority, there is a higher probability of being poor compared to mixed-race heads of the household (Mideros et al., 2021). If the head of the household
is unemployed, there is a greater probability of poverty (Mideros et al., 2021).

Morán and Lozano (2018) researched the determinants of rural poverty in Ecuador and found that a high level of education reduces the risk of poverty.
A person who lives in the highlands is more likely to be poor than someone living on the coast. On the other hand, in rural Ecuador, it is established that
being employed, in any form, constitutes a mitigating factor for poverty (Morán and Lozano, 2018). In addition, when an individual participates in
agricultural activities, they are more likely to be poor than someone employed in the public or private sector (Morán and Lozano, 2018).

Using scenario methodology, Correa et al. (2020) established that in Ecuador, because of the Covid-19 pandemic, if total household income is reduced
by 20%, income poverty would increase to 34.7%. On a regional level, the Economic Commission for Latin America and the Caribbean (CEPAL, 2021b)
established that, income poverty would be 33.7% due to the pandemic On a global level, the World Bank (2020) established that, by the end of 2020,
Covid-19 would increase the number of people in poverty from 88 to 115 million.

3. CONTEXTUALIZATION OF THE 2020 CRISIS IN ECUADOR

As a result of the increase in infections and deaths caused by the Covid-19 pandemic, compulsory confinement was imposed in Ecuador, which led to
the paralysis of economic activity. As a result, the Ecuadorian economy decreased by 7.8% by the end of 2020 (Banco Central del Ecuador [BCE],
2021). Companies stopped selling, liquidity contracted and unemployment increased from 3.8% to 5% between 2019 and 2020 (BCE, 2021).

This dynamic reduced household consumption, which, between the fourth quarter of 2019 and 2020, registered a negative variation of 6.7% (BCE,
2021). In this context, automatic stabilizers can alleviate the economic effects of the crisis. However, Jara et al. (2021) showed that the Family
Protection Bond, the Human Development Bond and unemployment benefits had a limited effect on the social protection of the population due to the
eligibility schemes and the high level of informality of society.

One of the transmission mechanisms of Covid-19 in relation to poverty is the gender gap, given that in Ecuador, women were more affected than men
(Organization for Economic Cooperation and Development [OECD], 2020). As a result of the pandemic, there was an overload of unpaid care work,
which fell on women and resulted from confinement, school closures and compulsory work at home (Esteves, 2020; OECD, 2020). In addition, the most
affected economic activities were female labor-intensive sectors (CEPAL, 2021a; Mideros and Fernandez, 2021). Therefore, due to the pandemic,
women's incomes were reduced, their participation in the labor market decreased and their quality of life deteriorated (Esteves, 2020).

Another transmission mechanism of Covid-19 in relation to poverty is the structure of the labor market. The BCE (2020) identified the losses due to the
pandemic by branch of activity according to the variation rate of Gross Added Value (GAV). The sectors that were most affected were: accommodation
and food services, with a 26.2% decline in GAV, followed by education and health and social services, with a 15.1% reduction and transportation and
storage, with a 13.6% decrease (BCE, 2020). In contrast, the industries with the smallest losses were: agriculture, livestock, hunting and forestry, with a
3.1% reduction in GAV and communications, with a 1.4% decrease (BCE, 2020).

4. METHODOLOGY

This study analyzes the probability of being poor on a household level since this is the unit of identification of poverty in Ecuador. In this respect, the
characteristics of the male or female head of the household were taken as determinants. The endogenous variable is binary because there are only two
values: 1 when the head of a household is poor and 0 when he/she is not. In order to analyze the determinants of poverty, together with indicators of
pandemic incidence, a binary response model, such as the logit model, is required (Wooldridge, 2010).

(1)

In this equation, xk represents the set of independent variables, in this case, the determinants of poverty. βk are the estimated coefficients for each

exogenous variable and G represents the cumulative distribution function for a random logistic variable (Wooldridge, 2010):

(2)

G is between 0 and 1 for all real numbers z. Meanwhile, to optimally interpret the results, the marginal effects produced by each exogenous variable on
the endogenous binary variable must be analyzed (Greene, 2012). To obtain the effect of an explanatory variable xj on P(x), the partial derivative is

obtained (Babu et al., 2014):



where (3)

When indicating that the cumulative distribution function is strictly increasing, the partial effect of xj on P(x) has the same sign as the estimated

coefficient for that explanatory variable. Therefore, by obtaining the estimate of βj from the logit model, only the dynamics of the relationship between

the exogenous and endogenous variable can be established, whereas by estimating the marginal effects, the magnitude of the probabilistic relationship
can be defined (Babu et al., 2014).

In this model, the determinants of poverty of the head of the household are gender, age, marital status, ethnic self-identification, level of education, area
of residence, size of the home and occupational group. Based on this model of determinants, a comparison is made between the marginal effects for
the years 2019 and 2020, to identify whether there were changes in the relationship between these characteristics and the probability of being in
poverty.

Secondly, the model of determinants is extended with the Covid-19 incidence variables referring to the morbidity and mortality generated by this disease
(see Annex A). These variables are constructed on a territorial level and allow us to analyze the overall effect of the presence of the disease on the
probability of poverty.

Thirdly, a model is presented with interactions between the gender variable and occupational group with the pandemic variables. Finally, a model is
made substituting the occupational group by the branch of activity (see Annex B) and their respective interactions with the Covid-19 incidence variables.
Thus, we evaluate the existence of channels of pandemic affectation by gender, occupational group and branch of activity.

Data

This research uses the ENEMDU for December 2019 and 2020, which allows for comparison between the immediate pre- and post-pandemic points.
The ENEMDU aims to "provide information on the economic activity and sources of income of the Ecuadorian population" (INEC, 2020a, p. 5).

The survey is conducted every quarter in March, June, September and December, and includes national, urban and rural representation. In 2020, due
to the pandemic, it was published only twice: in September and December (INEC, 2020a and 2021a). The survey has a two-stage stratified probabilistic
sampling model. In the first, "the Primary Sampling Units (PSU) are selected by stratum and in the second, occupied dwellings are selected within each
of the PSUs" (INEC, 2020b, p. 6).

Based on the ENEMDU, determinants concerning the personal characteristics of the head of the household and dwelling are incorporated. However, in
this paper, an extension of the model is carried out, including variables from Covid-19 on a regional canton level. These variables allow us to estimate
the economic impact of the pandemic, since the higher the number of cases and deaths, the more severe the isolation and the greater the economic
stagnation. Therefore, the Covid-19 variables constitute approximations of the intensity of economic stagnation. As clarification, we are not seeking to
establish causality between the rate of those affected by the virus and the probability of poverty.

To construct the Covid-19 incidence variables, we used the statistical registry of general deaths, compiled by the INEC, based on the administrative
record of deaths prepared by the General Directorate of Civil Registry, Identification and Cedulation. This database contains the number of deaths on a
national level from January 1 to December 31, 2019 and 2020. The aim is to construct the variable of deaths related to Covid-19 per 10,000 inhabitants
and the variable of excess deaths per 10,000 inhabitants.

The third source is the administrative record of epidemiological reports from the Ministry of Public Health (MPH) from March 13 to December 31, 2020,
which provides the number of Covid-19 cases. The constructed variable is the number of infections per 100,000 inhabitants.

Descriptive statistics

Table 1 shows the descriptive statistics of income poverty on a household level and for each determining factor. Based on the ENEMDU, from 2019 to
2020, income poverty increased from 18.7% to 25.8% of households. In addition, poverty in households with a female head of household increased
from 28.2% in 2019 to 31.5% in 2020.

 



 

According to the activity group, heads of households who were agricultural workers increased in 2019 and 2020 from 26.4% to 30.4%, respectively,
while in the service and commerce sector from 17.7% to 17.5%, respectively. Technicians, professionals or office employees registered 7 and 5%,
respectively. Annexes A and B present descriptive statistics for the Covid-19 incidence and branch of activity variables, respectively.

5. RESULTS

Table 2 shows the results of two different specifications (with and without occupation characteristics) of the model of poverty determinants for 2019 and
2020. Among the demographic characteristics, we can see that, in 2019, being a female head of household is associated with a 1.4 percentage point
(pp) higher probability of poverty compared to male heads of household and, by 2020, this probability becomes 6.2 pp greater, compared to male heads
of household, showing an increase in the gender poverty gap.

 





 

Meanwhile, as far as indigenous heads of household are concerned, the probability of being poor in 2019 is 6.8 pp higher compared to those of mixed
race. However, by 2020, it increased to 13.2 pp compared to those of mixed race. The fact that the head of household self-identifies as Afro-
Ecuadorian, in 2019 is related to a 1.7 pp higher probability of being poor, compared to mixed-race heads of household; but by 2020, this probability
becomes 5.4 pp higher, compared to mixed-race heads of household, indicating a possible increase in ethnicity inequality factors.

In order to determine whether the change in the marginal effect for 2020 is statistically significant, the z-hypothesis test was used between
specifications 1 and 3 and 2 and 4. The change is found to be 99% significant when the head of household is female (z1 - 3 = 30.8 and z2 - 4 = 63.0);
indigenous (z1 - 3 = 30.8 and z2 - 4 = 63.0); Afro-Ecuadorian (z1 - 3 = 11.3 and z2 - 4 = 31. 0); no education or literacy center level (z1 - 3 = 54.2 and
z2 - 4 = 35.0); primary or basic education (z1 - 3 = 71.6 and z2 - 4 = 27.3); secondary or high school (z1 - 3 = 72. 6 and z2 - 4 = 29.1); lives in
Guayaquil or Quito (z1 - 3 = 39.9 and z2 - 4 = 42.1), resides in an urban area (z1 - 3 = 26.9 and z2 - 4 = 43.5); is a technician, professional or office
employee (z2 - 4 = 20. 7); services and trade worker (z2 - 4 = 29.9); agricultural worker (z2 - 4 = 58.3); officials, operators or craftsmen or women (z2 -
4 = 90.7); machine operator (z2 - 4 = 80.0); and unclassified (z2 - 4 = 41.7). The coefficient variation accounts for a change in poverty conditions before
and after the pandemic.

Table 3 presents three specifications of the model of determinants for poverty extended with the pandemic incidence variables on a regional canton
level. It is established that a one-unit increase in Covid-19 cases per 100,000 population increases the probability of being poor by 0.0002 pp. A one-
unit increase in excess deaths per 10,000 population increases the probability of poverty by 0.001 pp. A one-unit increase in Covid-19 related deaths
per 10,000 population increases the probability of being poor by 0.001 pp.

 





 

Thus, in line with Correa et al. (2020), Suryahadi et al. (2020), CEPAL (2021b) and the World Bank (2020), the increase in the variables that
approximate the effects of economic stagnation increases the probability of being poor. However, the variable of deaths related to Covid-19 per 10,000
inhabitants is of lower quality, given that in Ecuador, "a large underreporting far from the reported number is observed" (Sacoto, 2021, p. 58). Therefore,
in Tables 4 and 5, this variable is no longer reported.

Table 4 presents the marginal effects of the extended model of the determinants of poverty, with the Covid-19 incidence variables and the
corresponding interactions based on the activity group and female head of household variables. For female heads of household, an increase of one unit
in the number of excess deaths per 10,000 inhabitants and infections per 100,000 inhabitants is related to a higher probability of poverty compared to
male heads of households affected and unaffected by the pandemic.

 





 

Consequently, economic stagnation exacerbated the gender gap. This is due to the excessive burden of unpaid care work, which resulted from
confinement, the closure of educational establishments and the establishment of work at home (Gutiérrez et al., 2020; Malaver et al., 2021). In addition,

it significantly affected the highly feminized productive sectors,1 which deteriorated women’s quality of life, income, and participation in the labor market
(CEPAL, 2021a; Esteves, 2020).

Utilizing the interaction with the activity group variables shows that one mechanism of transmission of Covid-19 in relation to poverty is the form of
participation in the labor market. As a result of the pandemic, the probability of heads of household working as technicians, professionals or office

employees, in services and commerce, and as machine operators being poor increased.2 Meanwhile, heads of household working in the agricultural
sector and unclassified sectors decreased their probability of being poor since these occupations maintained greater stability in their pre-pandemic
situation. This is because, unlike the rest of the activities, the agricultural sector was never prohibited from operating, making it one of the least affected
by the economic paralysis (BCE, 2020).

Table 5 presents the marginal effects of the model for determinants of poverty extended with the variable of cases per 100,000 inhabitants, excess
deaths per 10,000 inhabitants and the respective interactions with branches of activity. When heads of household work in the manufacturing industry,
the probability of poverty is 8.8 pp lower compared to heads of household who work in agriculture, forestry and fishing. If heads of household work in
commerce, the probability of being poor is 7.7 pp lower than those working in agriculture, forestry and fishing. When heads of household work in the
accommodation or entertainment sectors, the probability of poverty is reduced by 26.6 pp, compared to heads of household working in agriculture,
forestry and fishing.

 







 

Furthermore, it is noted that one of the transmission mechanisms of Covid-19 in relation to poverty was the structure of the labor market. For heads of
household working in manufacturing, construction, transportation and storage, accommodation or entertainment, defense, teaching or social service
and other private activities, an increase in the Covid-19 variables is associated with a higher probability of poverty compared to heads of household
working in the agriculture, forestry and fishing sector. This dynamic is due to the fact that, unlike agriculture, forestry and fishing, these activities were
completely paralyzed during confinement, and their reactivation has been slow because they involve physical proximity and agglomeration (BCE, 2020;
CEPAL, 2020).

6. CONCLUSIONS

In this paper, we analyzed the effect of Covid-19 on the determinants of poverty in Ecuador by applying a model of determinants for December 2019
and 2020. As a result of the analysis, it was found that the coefficients were higher in 2020, suggesting an increased poverty dynamic related to the
pandemic.

To capture the effect of the economic paralysis, an extension of the model of determinants was carried out, including variables of pandemic incidence
on a territorial level. This allowed us to identify a positive relationship between the Covid-19 variables and the probability of poverty.

When the interactions between the pandemic incidence variables, the activity group, the branch of activity and the gender of the head of household
were analyzed, it was determined that the channels of transmission of the pandemic in relation to poverty could be found in the determinants of gender
gap, participation and structure of the labor market.

This study contributes new empirical evidence to the literature on income poverty by incorporating an extension of the model of determinants for poverty
due to external shocks. It also contributes to empirical evidence for the Ecuadorian case, showing that the economy’s structure increases the
vulnerability of specific population groups, which are linked to certain occupational groups and branches of activity.

Against this backdrop, a structural change in the labor market is needed to promote economic inclusion and reduce labor informality to increase social
security coverage and establish public policies for prioritized sectors. This will allow for better protection conditions for future crises caused by external
effects on the economy, such as the Covid-19 pandemic.
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