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Abstract

The COVID-19 pandemic put dents on every sector of the affected countries, and the infor-
mal sector was no exception. This study is based on the quantitative analyses of the primary
data of 1,867 informal workers of Bangladesh to shed light on the impact of the pandemic-
induced economic crisis on this working class. The survey was conducted between 8 July
and 13 August 2020 across the eight administrative divisions of the country. Analysis points
out that about ninety percent of these workers faced an income and food expenditure drop
during the lockdown. The effect was higher in males, particularly among the urban-centric
and educated males engaged in services and sales. The findings suggest that policy sup-
port is needed for the informal workers to face such a crisis.

1. Introduction

The COVID-19 pandemic caused over 5.9 million deaths globally [1] and resulted in an eco-
nomic crisis for almost all countries. The safety measures taken to restrain the spread of the
virus (such as quarantine, travel restrictions, closure of educational and business institutions,
reduced public gatherings) disrupted economic activities worldwide. The pandemic was pre-
dicted to harm the low-income population, especially the informal sector workers with vulner-
able employment and minimal health or social safety [2, 3]. About 1.6 billion workers in the
informal economy faced turmoil due to COVID-19 [4]. About 60% experienced a drastic drop
down in their earning. Forty two percent women and 32% men informal workers, besides
those of the micro-industries (employing less than 10 persons), were the hardest hit [4]. The
slump in demand for goods and services resulting from the pandemic and its concomitant
restrictive measures caused a loss of income and jobs for informal workers, whose livelihood
depends on consumption-driven economic activities. There were some major factors behind
the reduced demand for consumption during this crisis. First, restriction on movement caused
demand for non-essential goods to decline. Second, the lockdown and the pandemic hurt peo-
ples’ earning capacity, which reduced their consumption expenditure [5]. In the time of high
demand, informal sector workers got more work opportunities; on the other hand, when
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demand was low, firms used to reduce costs by laying off informal employees and terminating
purchase orders given to informal enterprises [6].

There are two opposing views regarding the impact of an economic crisis on the informal
sector—the optimistic view suggests that the informal sector may work as a safety net for the
economy during a crisis; while the pessimistic view suggests that the informal sector can be
badly impacted during a crisis due to income uncertainty and lack of social security support
from the government [7, 8]. The devastating impact of the pandemic on household income
has been highlighted in several studies across countries. More than two-thirds of the respon-
dents from the informal sector in Kenya and Uganda depicted income downfall due to the
COVID-19 crisis [9]. Households in rural Uganda were found to have experienced a 60% fall
in household non-farm income as enterprises lost profits and workers suffered wage loss [10].
In the Democratic Republic of Congo, 84% of respondents reported a decline in income; per
capita food expenditure dropped by almost 40% for COVID-19, caused mainly by jobs and
wage losses [11]. The pandemic was found to have a devastating impact on informal sector
workers in Thailand. Around 95% of the responding informal sector workers in a survey of
384 samples reported that they experienced a drastic fall in income during the pandemic [12].
Another study conducted in six developed countries suggested that women experienced a 24%
higher risk of losing their job permanently compared to men because of the Coronavirus out-
break [13].

The lack of social protection coverage for informal sectors made it more difficult for
developing countries with large informal sectors to build resilience against the Covid-19
pandemic and recover quickly from the economic fallout [14]. Leyva and Urrutia [15] stud-
ied the labor markets dynamics in five Latin American countries and found that the nature
of informal employment poses challenges for pandemic management. The study also found
a drop in informal employment during the onset of the pandemic in these countries. Infor-
mal sector businesses in Uganda were adversely affected by the restriction on movement
and lockdown imposed due to the pandemic [16]. The survey revealed that 36% of respon-
dents from Uganda, 20% from Myanmar, and 15% from Nepal, lost regular income sources
during the lockdown. In Kenya, urban dwellers had severe income downfall during the pan-
demic [17]. In Myanmar, 60% of households experienced work stoppage, of which 49% of
owners of small enterprises shut down their operations [18, 19]. Informal sex workers faced
unemployment risk due to social distancing, and their family members were deprived of
care [20]. Furthermore, their regular health care service denial and violence rate were exac-
erbated [21]. The pandemic caused decline in aggregate consumption and a surge in infor-
mal unemployment in Colombia and Peru [22]. A strict lockdown dismantled street
vending in India [23]. Even though the aid programs were stimulated to rebuild the econ-
omy, the illiterate informal sector workers experienced a lack of access to the Government
relief provided during the pandemic [17].

Bangladesh went into a lockdown of over two months after the first case of Coronavirus
was detected in March 2020. As informal sectors of developing countries worldwide face the
grim economic crisis, Bangladesh was no different. With a large informal sector, the pandemic
threatened to thwart the country’s economic development that took decades to achieve.
According to BBS [24], 85.1% of the workforce, or 51.7 million people, are employed in the
informal sector. This percentage was 86.2% in 2015-16 and 87.5% in 2010, reflecting a down-
ward trend. More females (91.8%) are involved than males (82.1%) in this sector. 13.1 million
urban workers (77.3%) are informal sector workers, whereas 38.6 million rural workers
(88.1%) are informally employed. 95.4% of workers involved in agriculture are informal work-
ers. The informal sector contributes 43% of the GDP [25, 26]. As per the Bangladesh Bureau of
Statistics, the informal sector refers to unregistered private goods or service enterprises [27].
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Such enterprises are unincorporated and mostly operate on a small scale. Employment under
these sectors is casual, without any legal bindings, formal employment protection, or benefits.
Production levels in the informal sector enterprises are low and the distinction between capital
and labor is unclear [25]. Since the beginning of the pandemic, there have been attempts to
collect microdata to understand the pandemic’s economic impact. The COVID-19 pandemic
has disrupted the socio-economic situation of people and their livelihoods in Bangladesh [28-
31]. A phone survey conducted in April 2020 found a 75% income drop for urban slum
respondents and a 62% income drop for rural respondents [32]. Barkat [33] predicted that the
economic shutdown due to pandemic might result in an unimaginable loss for an estimated 60
million low-income vulnerable people in Bangladesh and suggested a transfer payment
amounting to BDT 81,000 crore or USD 9.49 billion to provide sustenance. A study [34] esti-
mated an economywide loss of 11.1 million jobs during the lockdown of April-May 2020,
while the job loss for the urban informal sector is estimated to be 1.08 million. Another survey
[35] of 244 low-income people who were involved in informal work suggested that 50% of the
respondents experienced diminished income, while 47% had their income reduced to zero
during the lockdown. Both formal and informal businesses in Bangladesh were severely ham-
pered during the lockdown [36]. A CPD-BILS [37] study identified workers involved in the
informal sector as the most affected working group by the pandemic and pointed out that the
recovery for the informal sector workers, self-employment and small and medium enterprises
(SMEs) has been slow. However, the poorest cluster, which has little or no saving and relies on
the informal sector, became the worst victim of economic turmoil and lockdown [38-41]. The
ready-made garment (RMG) sector is playing an essential role in shifting the economic pattern
in the informal job market in Bangladesh, particularly in empowering the less educated
women [42]. Even the RMG sector has faced an economic recession during the COVID-19
pandemic due to a sudden decrease in the demand of the European market [43, 44]. A Govern-
ment stimulus package was announced to revive the informal economy [45]. It might not
reach the informal jobless workers and vulnerable women rather accessible to the industry
owners [46]. An obvious deprivation of the intended beneficiaries and sometimes loopholes of
the delivery channels often hamper the success of such interventions, as suggested by a study
conducted in 140 developing countries [47]. Recent studies also focused that the crisis regula-
tors were not effectively communicating information with whom are eligible for relief and
how it can be availed [48, 49]. The crisis caused by the COVID-19 pandemic zoomed out the
flip side of the coin, where the informal sector was the savior of Bangladesh’s economy during
the 2008 global recession [50], requiring support to recover from the economic turmoil.

While there have been a few studies focusing on the estimation of loss of jobs in the infor-
mal sector, a more coherent picture of the true sufferings of informal workers was needed.
BRAC conducted this study to bridge the gap to bring quantitative evidence from the field on
the impact of the pandemic on these workers. This study opted to identify the challenges infor-
mal workers faced and their coping strategies during the pandemic. As a major contributor to
the economy, this study objective was to investigate the vulnerabilities of the informal sector
workers due to the COVID-19. Another objective was to perform an elaborative analysis on
income and food expenditure shortfall due to pandemic using some parameters, such as rural-
urban differentials, gender identity, education, age, and types of work. Fig 1 depicted the con-
ceptual framework of the study:

Research objectives and literature review are elaborated in the introduction section, the sur-
vey and sampling design of data collection and the methodology are explained in section two.
Results and analyses are sequentially placed in section three and conclusion and policy sugges-
tions are assigned in section four.
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Fig 1. Conceptual framework.
https://doi.org/10.1371/journal.pone.0266014.9001

2. Materials and methods
2.1 Survey data

This study analyzed primary data using various methods and tools. The survey was conducted
through telephone interviews between 8 July and 13 August 2020, included 1,867 informal sec-
tor workers across the eight administrative divisions of Bangladesh. The questionnaire was
comprehensive in understanding the challenges, coping strategies and future plans. Consider-
ing that a very limited database of informal sector workers exists in the country, contact details
(mobile phone numbers) were collected through district-level officials of BRAC. Of the
respondents, 25% were BRAC beneficiaries.

In some cases, such as sex workers, sanitation and hotel restaurant workers, a snowball
sampling technique was used to collect the contact details. The respondents were randomly
selected from the compiled database. One of the major challenges faced during the survey was
the availability of workers in the telephonic interview. Since contact details were collected
from various sources, ensuring equal representation from each sub-sector was not possible.
However, the Labor Force Survey [27] microdata reveals that 93.5% of informal workers have
access to mobile phones, compared to 97.5% of formal workers. Anonymity was ensured for
the respondents, and research objectives and purposes were well explained to them before-
hand. This study used human subjects for a quantitative survey with their prior oral consent
on the questionnaire; no minors were interviewed. This study also received ethical approval
from the BRAC advocacy Internal Review Board (IRB).

The sample size was determined by the formula [51] of cross-sectional study: n = "%2 x f x k,
where, 7 is the sample size; z (1.96) is standard normal variate, for a 95% confidence interval; p
(0.85) is an estimate of key indicator, 85% informal sector workers of working labor force [24];
q=1-p; f(1.3) is design effect, k (8) is the eight administrative divisions. The quantitative survey
questionnaire was kept short, keeping telephone interviews in mind, and focused on the aftermath
of the lockdown. Respondents were asked about their monthly income before (February) and
during the COVID-19 (June), weekly food expenditure before and after lockdown, age, gender,
area of residence, education, profession, perception whether lockdown hampered their income,
coping strategies, from whom they received any aid or assistance. Food expenditure was later con-
verted from weekly to monthly to adjust the inflation rate. The survey was initially conducted
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with 2,035 (sample size) informal workers; among them, 1,867 respondents reported their
monthly income (8% missing cases). This study analyzed the economic downfall due to the lock-
down and thus counted the completed survey for 1,867 respondents. Income and food expendi-
ture data have been adjusted for inflation. Food price inflation rates were 4.97% and 6.54%, and
overall inflation rates were 5.46% and 6.02% for February and June, respectively (the base year
2005-06) [52]. Individual income and food expenditure were asked because many of them resided
near their workplace apart from the family. Data were analyzed through Stata/MP 17 software.

Fig 2 showed box-plots of numeric variables: personal incomes in February and June, and
food expenditures in two different months for rural-urban areas. Monthly income in February
for rural areas depicts slightly positive skewed data; apart from that, overall data show the sym-
metric pattern and a higher quantity for urban areas. Also, median income dropped drastically
from February to June for both areas. Food expenditures delineate symmetric patterns, though
slightly high food expenses are shown before the pandemic and in urban areas.

2.2 Models

Analyses of this study initiated with the bivariate and graphical illustrations. Few parametric
tests (independent t-test, paired t-test, ANOVA) were performed to check the association
between the income and food expenditure gaps (February to June) and the socio-economic
covariates. Ordinary least square estimates were found from the multiple linear regression
with a forward-step inclusion of the covariates. With the post-estimation measures (Akaike
and Bayesian information criteria) [53], the following model was depicted as the best fitted
one:y; = B, + Bix; + Box} + B3Dy; + ByDy; + B;Dy; + BeDy; + ;D5 + e, where, y is the
income or food expenditure gap, x is the age of respondent, Dy, D,, D, Dy, D5 are the gender,
area, division, education and profession, respectively, e is a random error. Here the dependent
variable y in the fixed-effect ordinary least square (OLS) is the per capita income or food-
expenditure gap, measured by the amount in February (before lockdown) minus the amount
in June (during lockdown). For a cross-sectional study, a heteroscedasticity check is necessary.
Breusch-Pagan test [54] was performed to assess the homoscedasticity of error variances and
robust standard errors are estimated for the regression parameters. Pearson chi-square test
(expected cells are more than 5) was examined to check the independence of categorical
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Fig 2. Box-plots for numerical income and food expenditure data.

https://doi.org/10.1371/journal.pone.0266014.g002
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variables. A Heckman OLS model was also analyzed to see whether there were any significant
changes for the BRAC beneficiaries and other respondents; thus, the model was fitted as:
yi=By+ Bx + ﬂ?x? + B3Dy; + B,Dy; + BsDy; + BsD,; + B;Dy; + e, where, y; is observed if,
0y + 0,%; + 0, + 8,D,; + 0,D,, + 05Dy, + 0;D,; + 6.D,; + u, > 0 and u; and e; have correla-
tion p.

The probit model was also considered to find the associated covariates for the income and
food expenditure downfalls. If there was a downfall of income or food expenditure gap, the
model considered y = 1, and 0 for an increase in income or food expenditure from February to
June. The model was fitted as: Pr(y, # 0|x,) = ®(x,f), where, ® is the standard cumulative
normal. A zero-inflated probit model was fitted because the income downfall rate was 98%
and food expenditure dropdown rate was about 95%, here the downfall was taken as y = 0 [53].

3. Results

During COVID-19 lockdown, about 98% of informal workers experienced an income drop,
and on average, the amount is about BDT 6,829 (US$ 80) from the sample of 1,867 workers.
Informal workers were sampled randomly from the available list collected through BRAC local
officials and local authorities. Those selected reflected, somehow, little dominance of urbanism
(urban 60: rural 40). Gender ratio was almost equal for workers (male 52: female 48). Divi-
sional ratio was addressed in terms of their working place; Dhaka occupied the highest propor-
tion. Higher education (above secondary level) in the informal working class was low (8%);
plant and machine operators had the lowest representation (5%) in the sampled data.

Table 1 displayed the income downfall was highest (in percentages) in the age group below
18 years. About 81% of the workers belonging to the age group 18-45 years, had an average
income drop of BDT 6,937 (US$ 82). Male workers had a larger reduction of income in terms
of absolute value compared to that of the females. The average decrease in income for the
males was about BDT 7,506 (US$ 88), whereas for the females it was around BDT 6,093 (US$
72). The reduction of males’ income in June compared to that in February was significantly
higher than that of females’ at a 1 percent level of significance. Interestingly, while the percent-
age changes are considered, female workers (69%) faced more hardship compared to that of
the male workers (61%). Urban informal sector workers had a significantly higher decrease in
income compared to that of their rural counterparts, both in amount and in percentage [17,
56]. Sylhet division faced the highest (both in amount and percentages) income downfall.
ANOVA test showed a significant difference in mean income for different professions and
educational qualifications. In terms of income downfall, the percentage was higher for the
workers without schooling (67%). Workers engaged with service and sales faced the highest
income decrease both in amount (BDT 10112, US$ 119) and in percentages (68%).

Fig 3 illustrated the average downfall of income during the pandemic. The radar graph
depicted a segregated picture of the variation of income downfall among the professional and
education levels. Higher educated informal workers had a higher average loss (though the sam-
ple sizes for MS, Honors and University enrolled were only 12, 20 and 25 informal workers,
respectively). Professional sectors that serve luxury or lesser-necessary-care service (beauty
parlor, salon, hotel, sex workers) were the most affected [20, 21].

Table 2 demonstrated that the average food expenditure decrease was BDT 658 (US$ 8),
about a 28% decrease, between February and June. The age group 18-45 years had the maxi-
mum food expenditure drop both in amount (BDT 673, US$ 8) and percentage (29%). Urban
workers had a higher food expenditure shrinkage than that of their rural counterparts. Barishal
division showed the maximum downfall of food expenditure (32%). Workers with no school-
ing had the lowest amount and percentage of food expenditure reduction. Informal workers in
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Table 1. Distribution and association of socio-economic characteristics and income downfall.

Variables Frequency Average income drop in | Rate of income drop Test, p-value, decision (income drop from February to
(Percentage) BDT* (percentage) June)

Overall 6828.91 64.61

Age

<18 41 (2.01) 3304.03 67.47 ANOVA test, F-statistic = 4.92, p-value: <0.01, All means

18-45 1650 (81.08) 6936.78 64.64 are not equal

45+ 344 (16.90) 6663.88 64.16

Gender

Male 972 (52.06) 7506.49 60.79 t-statistic = 4.66, p-value: <0.01, male>female

Female 895 (47.94) 6093.03 68.85

Area

Rural 739 (39.58) 6260.79 63.89 t-statistic = 3.03, p-value: <0.01, rural<urban

Urban 1128 (60.42) 7201.11 65.07

Division

Barishal 140 (7.50) 7145.93 65.23 ANOVA test, F-statistic = 5.16, p-value: <0.01, All means

Chattogram 428 (22.92) 6632.47 64.37 are not equal

Dhaka 518 (27.75) 7482.06 63.17

Khulna 233 (12.48) 4837.95 57.91

Mymensingh 124 (6.64) 7814.67 64.08

Rajshahi 92 (4.93) 6346.43 68.69

Rangpur 207 (11.09) 6492.75 70.09

Sylhet 125 (6.70) 8084.89 71.56

Education**

No Schooling 518 (27.75) 5768.71 66.83 ANOVA test, F-statistic = 14.53, p-value: <0.01, All

Primary 656 (35.14) 6424.91 63.96 means are not equal

Secondary 550 (29.46) 7729.88 63.19

Above Secondary 143 (7.66) 9057.41 64.95

Profession***

Service & sales 339 (18.16) 10111.74 67.58 ANOVA test, F-statistic = 38.45, p-value: <0.01, All

Craft & trade 626 (33.53) 5839.67 63.84 means are not equal

Plant & machine 89 (4.77) 7596.32 63.12

operator

Elementary 813 (43.550 6137.75 64.11

occupation

*USD 1 =BDT 85.

** When forming education categories for modeling purposes, workers who reported they cannot read have been categorized as “No schooling”; workers who can read

and studied up to grade 5 as “Primary”; workers who studied beyond grade 5 but below higher secondary level as “Secondary”, and those with above secondary

education as “Above secondary.”

***Profession category from BSCO [55]; Beauty parlor and salon workers, workers in shopping malls, grocery stores/tea stalls, and sex workers have been grouped under

the “Service and sales workers” category; carpenter/mason, sanitation workers/plumbers, tailor, handicraft workers, and food processing workers have been grouped

under “Craft and related trades workers”; rice mill workers and drivers of CNG/auto rickshaw have been grouped under “Plant and machine operators and assemblers”;

agricultural workers, domestic help, construction workers, rickshaw/van pullers, hotel/restaurant workers, and hawkers have been grouped under “Elementary

occupations”.

https://doi.org/10.1371/journal.pone.0266014.t001

service and sales could hardly afford a 31% lesser food budget in the pandemic than that of the
before-pandemic period.
The food expenditure gap from February to June was delineated in detail in Fig 4 for differ-
ent educational levels and professions. Higher educated workers experienced a higher downfall
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Fig 3. Radar charts of education and profession with the income gap.
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in food expenditure. Workers involved in the agricultural sector had, however, a lesser reduc-
tion in food expenditure, whereas sex workers, rickshaw pullers, people involved in food pro-

cessing and parlor had a bitter experience in food expenditure downturn.

Table 3 revealed that most of the informal workers (98%) faced an income drop in June
compared to February [6, 9]. Rural females and urban males showed a bit higher rate of
income decline for the lockdown.

Table 4 shows that 95% of the informal workers had to cut their food expenditure due to
the pandemic. However, for 5% of the workers, food expenditure increased in June compared
to that of February. Urban male workers had a higher drop in food expenditure compared to

that of their counterparts.

Table 5 presented the paired t-tests checking the statistical significance between pre and
post-COVID income and food expenditure downfalls. The differences in income and food
expenditure from February to June were significant at a 1 percent level of significance. The
average weekly food expenditure was BDT 2,173 (US$ 26) in February, which decreased to
BDT 1,515 (US$ 18) in June. Average food expenditure decreased at a higher percentage (31%)
for urban workers compared to that (29%) for rural workers. The income elasticity of food
expenditure downfall was measured as 0.44. As a coping strategy during a crisis moment, it
was hypothesized that vulnerable people would reduce their food consumption expenditure.
For the informal sector during COVID-19, the measured elasticity was less than 1, which
means inelastic. It seems logical for necessary goods such as staple food to be inelastic. BBS
[57] estimated that 47.69% of the monthly household consumption expenditure was distrib-
uted only for food and beverage in Bangladesh. This study used per-capita worker’s food
expenditure; overall household consumption expenditure could not, however, be collected

during the survey.

This study comprised five different models in Table 6 to find the best-fitted model with a
list of covariates for income downfall. S1 Appendix included the forward selection models for
covariate selection and revealed that Model 1 in Table 6 possessed the highest adjusted-R* with
the lowest AIC and BIC. Regression models showed low adjusted-R>. For a cross-sectional
data, adjusted-R” is not an absolute indicator of goodness of fit [58, 59]. Rather, it is a relative
measure, may be a non-linearity exists in the model. The estimated residual graphs in this
study depicted the normal distribution after fitting each of the models. The category with the
lowest percentage of income downfall (except education) was considered as the base or
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Table 2. Distribution and association of socio-economic characteristics and food expenditure downfall.

Variables Frequency | Average food exp. drop in Rate of food exp. drop in Test, p-value, decision (food expenditure drop
(Percentage) BDT percentage February to June)

Overall 657.68 28.13

Age

<18 41 (2.01) 426.64 27.62 ANOVA test, F-statistic = 6.17, p-value: <0.01, All means

18-45 1650 (81.08) 683.98 28.85 are not equal

45+ 344 (16.90) 552.95 24.65

Gender

Male 972 (52.06) 583.97 26.35 t-statistic = 4.26, p-value: <0.01, male<female

Female 895 (47.94) 733.38 30.06

Area

Rural 739 (39.58) 589.05 25.93 t-statistic = 3.47, p-value: <0.01, rural<urban

Urban 1128 (60.42) 702.64 29.57

Division

Barishal 140 (7.50) 765.46 32.14 ANOVA test, F-statistic = 6.46, p-value: <0.01, All means

Chattogram 428 (22.92) 751.40 30.83 are not equal

Dhaka 518 (27.75) 698.96 26.82

Khulna 233 (12.48) 462.19 22.18

Mymensingh 124 (6.64) 751.18 30.44

Rajshahi 92 (4.93) 692.10 32.02

Rangpur 207 (11.09) 556.79 28.51

Sylhet 125 (6.70) 458.31 25.00

Education

No Schooling 518 (27.75) 545.16 26.16 ANOVA test, F-statistic = 13.54, p-value: <0.01, All

Primary 656 (35.14) 615.12 27.43 means are not equal

Secondary 550 (29.46) 751.67 30.26

Above Secondary 143 (7.66) 898.93 30.25

Profession

Service & sales 339 (18.16) 775.42 30.65 ANOVA test, F-statistic = 5.64, p-value: <0.01, All means

Craft & trade 626 (33.53) 695.70 27.89 are not equal

Plant & machine 89 (4.77) 532.64 25.33

operator

Elementary 813 (43.550) 592.99 27.32

occupation

https:/doi.org/10.1371/journal.pone.0266014.t002

reference category. Justifications of the models were explained in the methodology section.
For income downfall, the OLS Model 1 and the zero-inflated probit models showed a better fit
with the lower AIC and BIC, and also coefficients are found significant. As the age increased
by one year, on average, workers had faced BDT 321 (US$ 4) downfall with a 1% level of signif-
icance. But after a certain age, workers experienced a smaller income downfall. Female work-
ers, on average, had a lower income downturn than male workers, as they were paid less, but
the probability of income shortfall was about two times higher for the pandemic. Due to the
lockdown, workers from Barishal and Rangpur divisions had shown consistently higher
income downfalls than that of the Khulna division. More educated workers displayed more
income gaps in amount—on an average more than a BDT 2,284 (US$ 27) income gap for the
workers with above secondary level education compared to that of the no-schooling one. At
the same time, higher educated workers had about a two-times lower chance of income down-
fall compared to that of the no-schooling workers. Compared to the plant and machine
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Fig 4. Radar charts of education and profession with the food expenditure gap.
https://doi.org/10.1371/journal.pone.0266014.9004
Table 3. Frequency and percentages of the income gap between February and June 2020 according to area and gender.
Income gap Feb-June Rural Urban Total
Male Female Male Female
Increase 12 (3%) 2(0.7%) 10 (2%) 19 (3%) 43 (2%)
Decrease 427 (97%) 298 (99.3%) 523 (98%) 576 (97%) 1824 (98%)
Total 439 (24%) 300 (16%) 533 (28%) 595 (32%) 1867 (100%)
https://doi.org/10.1371/journal.pone.0266014.t003
Table 4. Frequency and percentages of the food expenditure gap between February and June 2020 according to area and gender.
Food expenditure gap Feb-June Rural Urban Total
Male Female Male Female
Increase 26 (6%) 18 (6%) 20 (4%) 31 (5%) 95 (5%)
Decrease 413 (94%) 282 (94%) 513 (96%) 564 (95%) 1772 (95%)
Total 439 (24%) 300 (16%) 533 (28%) 595 (32%) 1867 (100%)

https://doi.org/10.1371/journal.pone.0266014.t004

Table 5. Paired t-test for income and food expenditure gaps between February and June 2020.

Variable

Overall mean
(standard error)

Test statistic

Rural mean
(standard error)

Test statistic

Urban mean
(standard error)

Test statistic

Income in February

10613.92 (185.64)

t-statistic = 44.86™**

Income in June

3785 (110.14)

February > June

9977.47 (276.77)

3716.68 (173.53)

t-statistic = 28.53***

February > June

11030.88 (247.35)

3829.77 (142.55)

t-statistic = 34.92***

February > June

Food expenditurein | 2172.91 (32.41) t-statistic = 36.72*** | 2024.91 (50.48) t-statistic = 19.17** | 2270.04 t-statistic = 32.44***
February (42.01)

Food expenditurein | 1515.23 February >June |35 60 February > June | 1547 49 February > June
June (25.99) (42.15) (32.91)

*** means test-statistic is significant at 1% level of significance.

https://doi.org/10.1371/journal.pone.0266014.t005
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Table 6. Multivariate regression analysis and determinants of income downfall.

Variables Model 1 Model 2a Model 2b Model 3 Model 4 Model 5
(OLS, Dep. var. | (Heckman Ist stage | (Heckman selection |(OLS, Dep. var.: | (Probit model, Dep. var.: | (Zero-inflated Probit model,
income gap: model: Dep. var. model: Dep. var. percent change in |1 for income downfall, 0 | Dep. var.: 1 for income
Feb.-June) income gap: Feb.- income gap: Feb.- income, Feb. to for income increase from | downfall, 0 for income

June) June) June) Feb. to June) increase from Feb. to June)

Age 320.64*** 320.51%** 0.002 -0.409 0.061* 0.095**
(87.01) (86.58) (0.023) (0.487) (0.035) (0.044)

Age-square -3.68"** -3.68"** -.00007 0.004 -0.0007* -0.0014**
(1.09) (1.09) (0.0003) (0.006) (0.0004) (0.0005)

Gender

Female -1104.69*** -1106.27*** -0.33%** 9.02*** 0.028 1.835%**
(310.27) (308.81) (0.092) (1.73) (0.149) (0.323)

Area

Urban 794.33** 793.87** 0.08 1.11 0.165 0.113
(321.46) (319.92) (0.091) (1.80) (0.149) (0.190)

Division

Barishal 1691.86** 1692.84** -0.353 8.01%* 0.045 1.19%**
(674.07) (670.81) (0.221) (3.77) (0.278) (0.389)

Chattogram 1930.69*** 1929.34*** -0.306 4.71 -0.044 -0.158
(516.90) (514.42) (0.182) (2.89) (0.205) (0.241)

Dhaka 2142.16*** 214217 -0.344 4.76* 0.195 0.253
(506.72) (504.27) (0.179) (2.83) (0.212) (259)

Mymensingh 2987.69%** 2987.68"** -0.089 6.25 0.066 0.110
(703.31) (699.90) (0.273) (3.93) (0.299) (0.356)

Rajshahi 1141.36 1142.16 -0.525 10.61%* 0.467 0.323
(774.24) (770.50) (0.229) (4.33) (0.424) (0.507)

Rangpur 1309.68"* 1310** -0.587*** 11.91%** 0.727* 0.803*
(608.21) (605.26) (0.189) (3.40) (0.389) (0.456)

Sylhet 2885.51%** 2885.34"** -0.886"** 12.58"** 0.284 0.694
(698.13) (694.76) (0.197) (3.90) (0.332) (0.443)

Education

Primary 632.47* 632.17* 0.326*** -2.33 -0.039 -0.178
(376.71) (374.89) (0.106) (2.10) (0.175) (0.219)

Secondary 1495.56*** 1495.40*** 0.217* -4.27 -0.199 -0.556**
(408.72) (406.74) (0.112) (2.28) (0.178) (0.222)

Above Secondary | 2284.11*** 2283.89*** 0.567*** -3.36 -0.109 -1.64***
(627.08) (624.05) (0.211) (3.51) (0.318) (0.499)

Profession

Service & sales 2247.53*** 2247.76*** 0.157 3.28 0.172 0.282
(761.50) (757.82) (0.187) (4.26) (0.350) (0.418)

Craft & trade -1421.94* -1422.72** 0.638*** -2.04 -0.089 -1.24*
(728.89) (725.36) (0.185) (4.08) (0.332) (0.440)

Elementary -1020.13 -1020.12 0.270 -0.249 -0.057 -0.640*

occupation (706.51) (703.09) (0.169) (3.95) (0.319) (0.378)

Selection (BRAC 0.082

beneficiary = 1) (0.096)

Adjusted-R* 0.091 -- -- 0.021 -- --

rho -- -- -0.049 -- -- --

(0.145)

(Continued)
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Table 6. (Continued)

(Heckman 1st stage
model: Dep. var.
income gap: Feb.-

Model 2b
(Heckman selection
model: Dep. var.

Model 3

(OLS, Dep. var.:
percent change in
income, Feb. to

Model 4

(Probit model, Dep. var.:
1 for income downfall, 0
for income increase from

Model 5
(Zero-inflated Probit model,
Dep. var.: 1 for income

Variables Model 1 Model 2a
(OLS, Dep. var.
income gap:
Feb.-June)
June)
Pseudo-R? - .
Wald statistic - -
AIC 37964.77 -
BIC 38064.35 -

income gap: Feb.- downfall, 0 for income

June) June) Feb. to June) increase from Feb. to June)
- - 0.037 --

-- -- -- 47.29

39131.85 18604.23 429.99 427.82

39255.45 18703.81 529.57 526.69

Reference category: Gender: Male, Area: Rural, Division: Khulna, Education: No schooling, Profession: Plant & machine operator; * for 10%,

** for 5%,

*** for 1% level significance respectively; parenthesis indicates the standard error.

https://doi.org/10.1371/journal.pone.0266014.t006

operators, workers involved with service and sales had on an average BDT 2,248 (US$ 26)
higher income gap from February to June. As the agriculture sector was not completely shut
down during the pandemic [10], only a few job sectors were affected significantly.

Table 7 explained five different models for food expenditure downturn and according to
AIC, BIC and significance of coefficients, Model 1 with OLS and Model 3 with percent changes
showed a better fit. Heckman specification model delineated a similar pattern to the OLS
model and the estimated rho was insignificant. The covariate age depicted an increasing pat-
tern of food expenditure shortfall, but due to the nonlinear impact of age, the food expenditure
gap reduced after a while. Female workers had a greater expenditure gap (BDT 135, US$ 2) in
amount and percent change (3.33) compared to that of their male counterparts. Urban infor-
mal workers faced a larger food expenditure downfall than that of the rural workers both in
amount and in percentage (4.06%) with a high statistical significance. Workers from the
Khulna division had significantly lower food expenditure declines than those of the other divi-
sions. On an average, workers with above secondary level education had a higher food expen-
diture gap of BDT 345 (US$ 4) compared to that of the no-schooling workers at 1% level of
significance. Association between profession and food expenditure gap was statistically insig-
nificant. Overall the covariates outlined a similar kind of association and significance levels for
both income and food expenditure downfall.

Fig 5 exhibited the coefficient graphs of Model 1 differentiating the rural-urban confidence
intervals. In the equation of income gap, informal workers in Mymensingh and Sylhet showed
a high interval for the urban areas. In comparison, food expenditure dwindled in Dhaka and
Mymensingh with a large confidence interval for the rural areas. As Model 1 in Tables 6 and 7
did not include the confidence intervals, only depicted the coefficients, standard errors, and
significance, Fig 4 thus explained the interval changes explicitly.

A validation test (Pearson ) was performed in Table 8 to check the validity of the informal
workers’ perception and change in income, which depicts that 97.7% experienced income
downfall. In comparison, around 85% reportedly faced problems in service, business, and pro-
duction during COVID-19. The chi-square test revealed a significant association (at 95% con-
fidence interval, p-value 0.019) between the workers experiencing problems (in running
business, service, and production process) and income downfall. About half of the workers
(46%) reported unemployment. Half of the respondents (58% male and 42% female) men-
tioned unavailability of work due to movement restrictions. Among the employed, almost all
urban workers reported getting less payment. Above 90% of rural workers also reported get-
ting less payment during the lockdown period. More females than males mentioned being
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Table 7. Multivariate regression analysis and determinants of food expenditure downfall.

Variables Model 1 (OLS, |Model 2a (Heckman |Model 2b (Heckman |Model 3 (OLS, Model 4 (Probit model, Model 5 (Zero-inflated
Dep. var. food | 1st stage model: Dep. |selection model: Dep. | Dep. var.: percent | Dep. var.: 1 for food exp. | Probit model, Dep. var.: 1
exp. gap: Feb.- | var. food exp. gap: var. food exp. gap: change in food downfall, 0 for food exp. | for food exp. downfall, 0 for
June) Feb.-June) Feb.-June) exp., Feb. to June) |increase from Feb. to food exp. increase from Feb.

June) to June)

Age 27.92%** 27.17°** 0.076 0.880" 0.008 0.008
(10.48) (9.72) (0.051) (0.496) (0.028) (0.030)

Age-square -0.334** -0.322%** -0.0009 -0.011* -0.0001 -0.0002
(0.132) (0.122) (0.0006) (0.006) (0.0003) (0.0003)

Gender

Female 134.89"** 131.57*** -0.910"** 3.33* 0.162 0.172
(37.37) (34.69) (0.298) (1.77) (0.105) (0.137)

Area

Urban 71.68* 77.02%* 0.041 4.06* 0.176 0.191
(38.72) (36.16) (0.237) (1.83) (0.107) (0.158)

Division

Barishal 312.73*** 302.35%** -4.91°%* 10.17*** 0.256 0.276
(81.20) (76.63) (1.16) (3.84) (0.242) (0.293)

Chattogram 286.83"** 279.18"** -4.66"** 7.99*** 0.115 0.126
(62.26) (59.10) (1.08) (2.95) (0.173) (0.202)

Dhaka 217.29*** 206.69** -4.51%** 3.23 0.013 0.017
(61.04) (57.92) (1.13) (2.89) (0.167) (0.182)

Mymensingh 297.12%** 293.95*** -4.817%* 8.95%* -0.061 -0.064
(84.72) (80.82) (1.43) (4.01) (0.217) (0.238)

Rajshahi 226.88*" 245.36"** -4.95%%* 9.68** 0.102 0.115
(93.26) (86.85) (1.11) (4.42) (0.259) (0.295)

Rangpur 138.34* 132.84* -5.07"** 7.24%* 0.162 0.173
(73.26) (68.24) (1.08) (3.47) (0.204) (0.234)

Sylhet -11.64 -29.12 -4.79%%* 2.38 0.219 0.238
(84.09) (76.39) (1.13) (3.98) (0.245) (0.295)

Education

Primary 64.26 75.09* 0.232 1.22 0.126 0.136
(45.38) (42.05) (0.367) (2.15) (0.133) (0.163)

Secondary 186.87"** 195.33*** -0.352 3.43 0.068 0.071
(49.23) (45.49) (0.321) (2.33) (0.136) (0.148)

Above Secondary | 345.01"** 355.74*** -0.163 3.27 0.106 0.106
(75.54) (70.94) (0.492) (3.58) (0.199) (0.215)

Profession

Service & sales 141.15 119.98 0.821** 3.32 0.095 0.104
(91.73) (84.31) (0.378) (4.34) (0.226) (0.254)

Craft & trade 69.57 53.89 1.39%** 0.458 0.463** 0.496
(87.80) (80.82) (0.409) (4.16) (0.224) (0.350)

Elementary 50.64 42.80 1.02%** 1.35 0.308 0.332

occupation (85.11) (77.98) (0.336) (4.03) (0.212) (0.295)

Selection (BRAC 0.142

beneficiary = 1) (0.228)

Adjusted-R* 0.047 -- -- 0.008 -- --

rho -- -- -0.063 -- -- --

(0.290)

(Continued)
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Table 7. (Continued)

Variables Model 1 (OLS,
Dep. var. food
exp. gap: Feb.-
June)

Pseudo-R?

Wald statistic --

AIC 30062.09

BIC 30161.67

Model 2a (Heckman
1st stage model: Dep.
var. food exp. gap:
Feb.-June)

Model 2b (Heckman

selection model: Dep.

var. food exp. gap:
Feb.-June)

32602.03
32725.64

Model 3 (OLS,
Dep. var.: percent
change in food
exp., Feb. to June)

18676.38
18775.95

Model 4 (Probit model,

Dep. var.: 1 for food exp.
downfall, 0 for food exp.

increase from Feb. to
June)

0.027
766.39
865.97

Model 5 (Zero-inflated
Probit model, Dep. var.: 1
for food exp. downfall, 0 for
food exp. increase from Feb.
to June)

4.08
768.23
867.92

Reference category: Gender: Male, Area: Rural, Division: Khulna, Education: No schooling, Profession: Plant & machine operator; * for 10%,

** for 5%,

*** for 1% level significance respectively; parenthesis indicates the standard error.

https://doi.org/10.1371/journal.pone.0266014.t007

Coefficient graph of the income gap

unemployed during the lockdown (50% and 42%, respectively). About 27% of the workers
struggled to pay their rents for accommodation during the lockdown time. Around 50% of the
respondents borrowed money as a coping strategy, while 19% coped by depleting savings [12].
Around 44% of informal workers, however, received Government or NGO aids or assistance
during the pandemic. Those who received any immediate aid or assistance from NGOs were
two-fold more in percentage than those receiving assistance from Government organizations.
An alarming finding was, however, that about 89% of respondents suffered severe or moderate
mental health issues due to financial loss. Female (92%) and urban (91%) workers suffered
from mental stress more in percentages than their counterparts.
Fig 6 showed that around half (49.8%) of the respondents borrowed money from neighbors
and relatives as a coping strategy. During COVID-19 pandemic social network played the
major role. Among the borrowers rural percentage is a bit higher than that of the urban infor-
mal workers. About 3% took loans from banks/NGOs, and here rural informal workers were
higher in percentage. The second major coping strategy was dissaving, about 19% informal
workers coped by depleting savings [12] and the percentage is higher in rural areas. Urban
informal workers received more Government and NGOs’ assistance (10.2%) compared to that

Coefficient graph of the food expenditure
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Fig 5. Coefficient graphs of the income and food expenditure gaps.
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Table 8. Income downfall and perception validity test.

Income gap (Feb-June) Perception (faced problems) Total
Yes No
Decrease 1583 (84.79%) 241 (12.91%) 1824 (97.70%)
Not decrease 32 (1.71%) 11 (0.69%) 43 (2.30%)
Total 1615 (86.50%) 252 (13.50%) 1867 (100%)

https://doi.org/10.1371/journal.pone.0266014.t008

of their rural counterparts (5%). Around 15% informal workers coped with the earning of
other family members. Remittance was the third major coping strategy. When asked how to
cope with the future income loss, about 81% of the informal workers, especially the urban
ones, mentioned getting cash assistance. Around 31% responded on job support and 19% for
food items. The preference sequence being the same, the percentages were, however, higher
for rural informal workers. Only a few (1.6%) respondents opted for skill-training.

4. Discussion and conclusion

The economic and social shock induced by the COVID-19 pandemic is a universal phenome-
non that has continued to affect the lives of all sectors of society. The impacts, however, varied
with the urban-rural nature, gender, locations, level of education, types of work, and age of the
informal sector workers in Bangladesh. The absence of official protection and recognition,
social security system, and restricted benefits from institutional sources has pushed informal
sector workers to a precarious condition [8,12, 60]. Another finding of this study was that the
pandemic had less impact on the income of the rural informal workers, especially those who
were involved in agriculture-based employment. On the contrary, urban informal sector work-
ers were the worst hit by the pandemic as they faced the restriction of movements in towns
during the lockdown. As a result, average per capita household consumption was lower in
urban areas compared to that of the rural areas, and the increase in the poverty rate was higher
in urban areas [29]. Urban informal sector workers mainly live in poor conditions with their
mere amount of daily income, and they were worst hit by the pandemic [61].

The COVID-19 impact on the informal sector workers has a gender face. Analyses showed
that the crisis had hit the rural women, a dominant figure in the informal economy, hardest in

Radar chart of coping mechanism Radar chart of support required for future
income loss
Cash
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Change area
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Fig 6. Coping mechanism for current shock and support required for future shock of informal workers.

https://doi.org/10.1371/journal.pone.0266014.9006
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terms of unemployment and loss of income. However, the male workers in urban areas were
more affected than their female counterparts [17, 56]. The income generated by rural females
has dropped a bit more compared to that of the urban females. The agri-processing factories
stopped operating their business during the lockdown, particularly with the value chains
where women were involved and thus lost their income opportunities [56]. This study also
found that higher education might not guarantee additional financial security during a pan-
demic if someone is involved in the informal sector, even though the sample size was small.
While the strict lockdown and social distancing have led to the decrease in demand for beauty
parlor, hotel and restaurant services, interestingly, the study has found out that workers in the
sanitation and home service professions have been least affected. The COVID-19 situation
necessitated the continuation of caregiving and cleaning services, provided primarily by
women workers [62]. It highlights that practical competencies in technical and vocational skills
regardless of crisis are crucial, and vocational skill-based education can be a safety net for the
economy. Thus, a new focus on vocational education may contribute to a growing informal
economy.

The income drop of the informal sector workers impacted their well-being. Study findings
suggested that they had to decrease more than one-fourth proportion of their food expenditure
between February and June 2020. Urban informal workers had to reduce their food expendi-
ture than that of their rural counterparts both in amount and in percentage. There are no alter-
natives but to enhance the capacity building of the informal workers and set a proper labor
right to fight against such a crisis [63]. Interestingly, these people are not targeted in traditional
social safety nets and in other initiatives funded by the public exchequer. The findings may
help policymakers reexamine the existing programs and take initiatives and tweak such pro-
grams so that the most affected are targeted and offered the right kind of support. An appro-
priate database, Government-NGO-based combined social safety net and mobilizing the
micro-finance institute may facilitate the informal sector workers to cope with future distress
[64]. One quick lead from this study is to boost employment-oriented policies rather than
focus merely on the growth-oriented policies to adopt in the post-COVID era [65]. Even
though transitioning to a new normal is being confronted with numerous challenges by the
informal workers such as socio-economic conditions and socio-emotional state, re-evaluation
for preparedness of the current structure in the informal sector for future scenarios and chal-
lenges is imperative.

This study was based on telephone interviews, conducted during the lockdown. Therefore,
a short questionnaire was used and thus, the study failed to extract all the information of the
respondents. There was no question to differentiate the wage earners and self-employed. A sec-
ond-round panel study should be commissioned to get the answers to the unresolved
questions.
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