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Abstract

:

The COVID-19 pandemic has put pressure on Ecuador’s Government and affected its ability to achieve its Sustainable Development Goals. This literature review shows the impacts of the pandemic and lockdown measures on SDGs 1, 3, 4, and 8 in Ecuador, with an individual focus on poverty, health, education, and the economy. The timeline used to analyze the impacts of COVID-19 in Ecuador is the period 2015–2020. The results show that measures were not effective in controlling the pandemic, according to the ECE (Epidemy Control Efficiency) indicator. Unemployment, poverty, and extreme poverty increased. Ecuador faced Dengue disease at the same time as the COVID-19 pandemic. Efforts to establish tracking and early diagnosis of COVID-19 were hindered due to a shortage of testing. Furthermore, effective learning through virtual education was difficult for the 74.7% of households without an internet connection. In general, the pandemic set back Ecuador’s progress towards the SDGs analyzed.
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1. Introduction


In March 2020, the Director-General of the World Health Organization (WHO) classified the COVID-19 outbreak as a global pandemic and asked countries to increase their actions to mitigate the spread of the virus and protect people [1]. As COVID-19 infections began to be reported worldwide, many countries responded by shutting down places such as schools, workplaces, and international borders to contain the spread of the virus. Based on this news, Ecuador took measures to safeguard and prevent possible widespread contagion in the population.



Due to the number of COVID-19 cases, the National Emergency Operations Committee (COE-N, in Spanish), on 16 March 2020, declared a state of exception due to public calamity throughout the national territory [2]. COE-N is the mechanism of the decentralized national risk management system, responsible for promoting, planning, and maintaining coordination and joint operation in emergencies or disasters with the different actors at a national level. It is directed by the President of the Republic of Ecuador or his delegate. Until 19 April 2021, there were 361,000 cases in Ecuador and 17,703 deaths due to COVID-19 [3].



On 17 March 2021, Ecuador received 84,000 doses of COVID-19 vaccines through the COVAX Facility [4]. The first vaccines to arrive were used to protect priority groups and those most at risk, such as health workers and older adults. To date, 27 July 2021, the total number of doses administered is 9,880,401, the fully vaccinated people 2,028,931, and the percentage of the population fully vaccinated represent 11.8% [5].



The COVID-19 crisis, linked to the implementation of health measures and social distancing to contain the spread of the virus, caused the total or partial closure of economic activities, affecting Ecuadorians’ economy and daily life. The country’s commerce industry, tourism, transportation, and health sectors have suffered the most. In addition, the loss of jobs and income increased the number of families living in poverty and extreme poverty. The present study consists of a review of the available literature on the impacts of the COVID-19 pandemic and lockdown measures on SDGs 1, 3, 4, and 8. The SDGs and the specific targets analyzed are 1.1, 1.2, 3.3, 3.D, 4.a, 8.1, and 8.5.



This research can serve different levels of government, so public policies are designed and executed that contribute to the protection of the vulnerable populations affected by COVID-19. In addition, this review contains valuable information available for academia, the private sector, and civil society in the different economic reactivation projects for the country.




2. Methodology


A bibliographic review was carried out in this work within the context of COVID-19 and the lockdown measures in SDGs 1,3,4, and 8. Data and information were taken from primary sources such as scientific articles and pertinent government entities. Theoretical foundations are structured to establish the possible effects on poverty, health, education, and the economy.



For a quantitative estimation of the efficiency of COVID-19 epidemic control in Ecuador [6], Epidemic Control Efficiency (ECE) was determined using Equation (1):


  E C E =  [     R 0  − E R R    R 0     ]  −  [     G 0  −  G t     G 0     ]   



(1)




where, R0 is the basic reproductive number, ERR is the effective reproductive number, and G0 and Gt refer to the mobility factors. The time frame established for the calculation was the first 14 days after the first case of infection was confirmed.




3. Results


ECE determination is used in the 2020 Report of Sustainable Development to measure how mobility restrictions affected the infection rate in the early stages of the pandemic [6]. A similar estimation to this is presented in Table 1. The ERR value used was 3.95 [7], which corresponds to the period in which Ecuador confirmed 25 cases in the country. For the basic reproductive number, two values were used: 2.4, the mean used in the Development Co-operation Report 2020 for the Organization for Economic Co-operation and Development (OECD) [8] countries, and 2.93, a value estimated by Fernández et al. (2021) [9] by using maximum likelihood estimation. The mobility factor was calculated from Google Mobility Reports [10] in the first 14 days of March 2020 concerning mobility to workplace. Finally, the estimation of the epidemic control efficiency for Ecuador was calculated using Equation (1) and the results are reflected in the last column of Table 1. Additionally, in Table 1, the variables needed for the calculation ERR, R0 and Mobility Reductions are listed along with their respective sources.



3.1. SDG 1


Generally, poverty is considered a social phenomenon caused by a lack of resources. Internationally, a person is poor by income when he lives with less than 1.90 USD per day, known as the poverty line. At the National level, the poverty line of 2020 is at 84.1 USD per month. The extreme poverty line is at 47.4 USD per month [11]. The data so far (see Figure 1) indicates that poverty increased by 3.5 percentage points and extreme poverty by 1 percentage point from 2017 to 2019.



In 2020, the poverty rate at a national level was at 32.4% and the rate of extreme poverty was at 14.9%. Both have maintained an increasing tendency since December 2018 (see Figure 1). According to Ecuador’s Central Bank (BCE in Spanish), by sex, the incidence of poverty was at 31.6% for men and 33.1% for women; these numbers have also increased since 2018 [11].



Therefore, by Executive Decree 1022, the Ecuadorian Government established the Family Protection Bonus for Emergency due to COVID-19, which involves the transfer of USD 120.00, paid in two equal parts between April and May. This bonus could be accessed only by those affiliated with the Rural Social Security and those affiliated with the Unpaid Work at Home Regime, and by those with an income less than 400.00 USD per month, on the basis that no member of the family group receives any Monetary Transfers granted by the Ministry of Economic and Social Inclusion (MIES, in Spanish) [13].




3.2. SDG 3


The COE-N presented the 72nd report about the national epidemiological situation due to COVID-19 [14]. This report shows the evolution since the beginning of the pandemic in Ecuador and the weeks that saw a maximum increase in contagion (Figure 2).



Dengue is a disease transmitted by vector Aedes aegypti. In the year 2015, there were 42,459 reported cases, the highest in the last five years, due to the co-epidemic of Chikungunya disease, another vector transmitted disease [16]. On the other hand, while there were 14,159 reported cases in 2016 and 11,387 in 2017, cases decreased in 2018 and 2019, with only 3,094 and 8,416 cases, respectively.



During 2020, there were 16,570 cases reported [17,18]; most Dengue Cases were published a couple of weeks before the peak of COVID-19 in Guayas, a coastal province. Figure 2 compares the reported cases of Dengue during the start of the pandemic and weeks 1 to 13 of 2021, when the highest number of reported cases occurred within the weeks ten until week twelve, which is the month of March. Said weeks are the end of the hot and rainy season in which the likelihood of the spread of juvenile Ae. aegypti increases [16].



Due to the similarities between COVID-19 and Dengue during their early stages, they are difficult to distinguish; they share similar clinical and laboratory features early on [19,20,21,22,23,24]. Dengue disease can be misdiagnosed due to these similarities. Similarly, Singapore and Thailand have reported cases where COVID-19 was misdiagnosed with a false positive result from Dengue serology testing [24,25].



SARS-CoV-2 testing in Ecuador proved to be complicated on a large scale. Testing took place mainly in the three largest cities of the country, while many rural communities comprised 1.1% of the population tested [26]. According to COE-N, the number of samples processed nationwide only corresponded to the cases detected through RT-PCR tests, which define the confirmed and discarded category due to COVID-19. This indicator corresponds to the total number of tests carried out by the laboratories authorized to process them. In Ecuador, from 29 February 2020 to 6 April 2021, 1,166,467 samples for COVID-19 were taken from RT-PCR tests, obtaining 337,702 confirmed cases according to the date of onset of symptoms [14]. Unfortunately, the number of confirmed deaths of COVID-19 amounts to 12,106. However, this lack of testing could be due to the underestimation of cases and increasing uncertainty [14].




3.3. SDG 4


The rate of school dropout in Ecuador in the last decade followed a regular decrease, reaching values of 3.8% (2010); 3.1%(2014), and 5.67% (2020) for the Highlands-Educational Regime [27] and the same tendency is seen in the entire country (Table 2). In a survey [28], it was found that 42% of dropouts were due to economic factors and 3% to a lack of internet connection. The Information and Communication Technology (ICT) indicators [29] showed that 74.7% of households do not have a desktop computer and 68.7% do not have a laptop, as shown in Table 2. Access to technology is still an obstacle for specific students; there are growing trends regarding school dropouts that affect the guarantee of inclusive, equitable, and quality education [30].



In addition, many schools were forced to close permanently due to the economic crisis (see Table 2) [32]. Nevertheless, the Ecuadorian government developed the COVID-19 Educational Plan, called Let Us Learn Together at Home, which contains pedagogical guidelines to follow while the health emergency lasts [33]. However, UNICEF considers virtual education a significant challenge [30]. Despite the decreasing number of teachers in the education system (see Table 2), teachers were provided with online courses for the development and improvement of digital skills in the context of virtual distance education by the Ministry of Education of Ecuador, who developed a self-learning course for teachers, called My Classroom Online (Mi Aula En Línea, in Spanish) [34].




3.4. SDG 8


According to the BCE, the GDP is the sum of the gross value added of all resident producers in the economy. Additionally, the GDP per capita is the gross domestic product divided by the population at the middle of the year. In 2016, Ecuador’s GDP was affected by an earthquake and the drop in oil price [35], as shown in Table 3. However, the economy then recovered in 2017 due the increase in household final consumption expenditure and the general government final consumption expenditure and exports [36].



Furthermore, by the end of 2019, GDP decreased due to the lower dynamics of gross fixed capital formation and final consumption of the general government and the imports of goods and services [37]. At the end of 2020, the BCE declared a GDP of −7.8% due to the decrease in gross fixed capital formation, decrease in household final consumption expenditure, reduction in final consumption expenditure of the general government and contraction of exports of goods and services [38].



In March 2020, at least 70% of the productive sector ceased their activities. However, the Ministry of Labor reported that 425,328 people were found to be carrying out tele-work, and 138,927 in the private sector during the exception time in Ecuador. According to values from the INEC, of the total number of people with employment in December 2020, 51.1% of these worked in the informal sector. Likewise, during the pandemic, 180,852 contracts were terminated, of which 20% of the terminations occurred unexpectedly, leading to the unemployment of more than 30,000 people in the country [39].



As for equal pay, the INEC’s latest report of the labor indicators of employment, unemployment and underemployment [40] stated that the average labor income of a man with a job was USD 309.9, while for a woman with a job it was USD 262.6.



Therefore, the first response measures to face the pandemic focused on alleviating financial and tax obligations, avoiding a deterioration in employment, and increasing access to credit. The development of regulations to allow new contracting modalities, the establishment of guidelines for teleworking due to the suspension of face-to-face work in both the public and private sectors, and the creation of the support program credit “Reactivate Ecuador” [41] were among the efforts to promote the resumption of productive activities. The Reactivate Ecuador program channels resources to the public and private financial system and the popular and solidarity economy sector [42].





4. Discussion


The ECE value, when positive, indicates effective control of the pandemic; when negative, the management is inefficient in control and mobility exceeds the reduction in ERR. In both cases, the value obtained for Ecuador was < 0, and, hence, was ineffective in the time frame analyzed. Furthermore, other countries faced the pandemic differently. The rapid widespread testing, diagnosis, tracing and monitoring by South Korea places it first in the ECE country chart (Figure 3). ECE values for OECD countries were taken from the 2020 Sustainable Development Report [6]. As for Brazil, Mexico, Peru, Colombia and Chile, some estimations were made following the same methodology employed for Ecuador and based on several academic publications from each country [7,10,43,44].



4.1. Impacts on SDG 1


As a consequence of the lockdown and the interruption of productive activities due to the health emergency, along with a contraction of the economy, decreased the income of the population. The economic and social effect of unemployment are very pronounced in vulnerable sectors, particularly for people in extreme poverty who survive in the informal economy [45]. Poverty spreads due to unsatisfied basic needs and the worsening of the public’s standard of living, especially in the most vulnerable rural sectors [45]. In 2020, the minimum income was 84.1 USD, 21% of a 400 USD wage to meet basic needs. Additionally, with a poverty rate of 32.4%, 3 out of 10 Ecuadorians live with less than 3 USD a day to meet their basic needs. As the relationship of employment and poverty are inversely proportionate [11], poverty and extreme poverty increased because the COVID-19 crisis caused unemployment to rise. The COVID-19 pandemic directly affected organizations of all kinds and society in general, where families are made vulnerable by many necessary and mandatory restrictions that limit access to goods and services [45]. Although the law set on March 2020 promised money bonuses to poor people [39], the indicators of poverty did not decrease.




4.2. Impacts on SDG 3


Ecuador’s geographical position makes it vulnerable to tropical endemic diseases, such as the vector-transmitted Chikungunya, Dengue and Malaria. Ecuador has been fighting a Dengue epidemic since 2018 [20]. Dengue has a seasonal behavior that aligns with the winter season in Ecuador [16,46], where the presence of dengue reservoirs is higher, therefore encouraging the spread of mosquitos. Dengue and COVID-19 present similar symptoms at the beginning of the disease, such as fever, chills, red skin and nausea [19,20,21,22,23,24]. A misdiagnosis of COVID-19 occurred in Thailand where a patient with an exanthema with fever initially diagnosed as dengue was eventually diagnosed for COVID-19 infection through a RT-PCR test [25]. Additionally, a co-infection of Dengue and COVID was confirmed in Reunion Island, suggesting that a co-infection might present more severe symptoms [47]. In Ecuador, where the incidence of Dengue and COVID-19 are both high, misdiagnosis can often occur. Therefore, it is recommended for Ecuador and countries with tropical climates and high cases of dengue to develop effective tests for both viruses and correctly diagnose each disease [20,24,25,47]. Ecuador does not have a good testing system. There were problems registering the actual number of infected people due the reliability of rapid tests [48]. Therefore, in comparison to the rest of the world’s ability to control the pandemic (Figure 3), Ecuador shows poor management.




4.3. Impact on SDG 4


A global assessment of school closures due to COVID-19 carried out by UNESCO [49] showed that as of 20 April 2021, 202,366,403 students were affected worldwide, with 5,131,897 of these in Ecuador. The COVID-19 pandemic forced education to become virtual and according to the INEC’s survey [29], more than 50% of households do not have access to a desktop computer or laptop, items that are crucial for virtual education [50]. Another important resource is internet access, which only 53.21% households have. Therefore, for students without a desktop computer or laptop, and without internet connection, their probability for learning is very low [50]. The change to virtual education caused the rate of enrollment of students in the period 2019–2020 to drop by approximately 3%. In addition to student enrollment, schools were closed permanently, and teachers were fired or quit their work (see Table 2).




4.4. Impacts on SDG 8


The International Labor Organization (ILO) established that the COVID-19 crisis will cause an increase in world unemployment between 5.3 million people and 24.7 million people [51]. The closure or the administrative adjustments of public and private organizations caused by the COVID-19 pandemic has left many Ecuadorians without a job. The quarantine did not allow people to work and interrupted their professional activities without advance planning, which directly affected the per capita family income [45]. The GDP measures the economic growth of a country; it is composed of public spending, private consumption, investment and net exports. GDP has an inversely proportional relationship with poverty; since 2018, GDP has decreased as poverty increases. The GDP per capita will rise unless the national income increases and populations remain constant [52]. Furthermore, the increase in unemployment, the slow recovery of the economy, the rise in external and internal debts, caused both GDPs to drop and affected the achievements of economic growth [53]. Despite measures made by the government to face the economic crisis, the capital money of the country is mostly devoted to the control of this current health emergency [54].





5. Conclusions


Data suggest that the country’s response to the pandemic was ineffective, partly due to the country’s circumstances before the pandemic, such as its weak health system and economy. The pandemic seems to have set back Ecuador’s progress towards SDG 1 because the indicators of poverty and extreme poverty have increased. Regarding SDG 3, the increase in Dengue cases increases the likelihood of co-infection of both viruses and the delay of treatment for COVID-19 and decreases the efforts to fight the neglected Dengue disease. Limited SARS-CoV-2 tests for all regions of Ecuador has generated deficiencies due to problems regarding diagnosis and follow-up of possible COVID-19 infections, with rural areas being the most affected. Therefore, this assessment of the efficiency of epidemic control in Ecuador shows that managing and controlling mobility was not effective in the analyzed time frame. Education indicators have decreased due to the lack of ITC resources to attend to the new modality of virtual education, unemployment has increased due to the imposed economic measures on public and private organizations, and the increase in unemployment and poverty has affected GDP per capita and GDP. These indicators show that Ecuador’s economic growth is decreasing due to the pandemic.
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Figure 1. Percentage of population living under national and international line of poverty [12]. 
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Figure 2. COVID-19 and Dengue reported cases from week 7 to 53 of 2020 and weeks 1 to week 13 of year 2021 in Ecuador. Source: Ministry of Health [15]. 
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Figure 3. ECE per country. 






Figure 3. ECE per country.



[image: Environsciproc 15 00038 g003]







[image: Table] 





Table 1. ECE Determination.
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	ERR
	R0
	Mobility Reduction
	ECE





	3.95 *
	2.4 **
	67% ****
	−1.31



	3.95 *
	2.93 ***
	67% ****
	−1.01







Sources: * Caicedo-Ochoa et al. [7]; ** Sustainable Development Report [6]; *** Fernandez-Naranjo et al. [9]; **** Google Mobility Report [10].
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Table 2. Global data of Education and ICTs in Ecuador from 2015 to 2020.
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	Year
	Students Enrolled *
	Schools *
	Teachers *
	Schools as Internet Source (%) **
	Households with Internet Access (%) **





	2015
	4,620,397
	19,000
	218,109
	10.01
	32.80



	2016
	4,574,350
	17,000
	214,478
	10.79
	36.03



	2017
	4,508,457
	17,000
	216,876
	9.29
	37.20



	2018
	4,465,240
	17,000
	219,406
	7.21
	37.17



	2019
	4,399,567
	16,000
	219,540
	5.15
	45.54



	2020
	4,307,554
	16,000
	206,448
	0.47
	53.21







Sources: * Ministerio de Educación [31], ** Peña M., A. and Herrera [29].













[image: Table] 





Table 3. GDP and GDP in growth rate in Ecuador.






Table 3. GDP and GDP in growth rate in Ecuador.





	Year
	GDP(%)
	GDP per Capita (%)





	2015
	0.10
	−1.51



	2016
	−1.23
	−2.90



	2017
	2.37
	0.57



	2018
	1.29
	−0.48



	2019
	0.05
	−1.61







Source: Central Bank of Ecuador [12].
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