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Abstract

At present nearly half of the world’s population is under some form of government restriction
to curb the spread of COVID-19, an extremely contagious disease. In Bangladesh, in the
wake of five deaths and 48 infections from COVID-19, between March 24 and May 30,
2020, the government imposed a nationwide lockdown. While this lockdown restricted the
spread of COVID-19, in the absence of effective support, it can generate severe food and
nutrition insecurity for daily wage-based workers. Of the 61 million employed labor force in
Bangladesh, nearly 35% of them are paid on a daily basis. This study examines the food
security and welfare impacts of the COVID-19 induced lockdown on daily wage workers
both in the farm and nonfarm sectors in Bangladesh. Using information from more than
50,000 respondents complied with the 2016—17 Household Income and Expenditure Survey
(HIES) in Bangladesh, this study estimates daily wage rates as Bangladesh Taka (BDT)
272.2 in the farm sector and BDT 361.5 in the nonfarm sector. Using the estimated daily
wage earnings, this study estimates that a one-day complete lockdown generates a US
$64.2 million equivalent economic loss only considering the wage loss of the daily wage
workers. After estimating the daily per capita food expenditure separately for farm and non-
farm households, this study estimates a minimum compensation package for the daily
wage-based farm and nonfarm households around the US $ 1 per day per household to
ensure minimum food security for the daily wage-based worker households.

1. Introduction

By September 14, 2020, nearly 29 million people in 216 countries and territories have been
sickened by the severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) or COVID-
19 [1]. By that time, the COVID-19 induced death toll had reached more than 925 thousand
globally [1]. The virus was first detected on December 31* 2019 in Wuhan Province, China,
and on January 11, 2020, China confirmed the first COVID-19 induced death followed by the
first death in the United States on January 21, 2020 [2]. On January 30, 2020, the World Health
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Organization (WHO) declared COVID-19 a global public health emergency of international
concern [3].

COVID-19 is an extremely contagious disease, spreading rapidly through human to human
contact [4-6]. Until the time of writing this article, there is no effective medicine to cure or
vaccine to protect from this virus. To curb the spread of this disease, national governments
have imposed varying levels of movement restrictions. For example, by April 7, 2020, national
governments of 32 countries and territories in Asia, 43 in Europe, 38 in the Americas and the
Caribbean, and 44 in Africa imposed varying levels of movement restrictions [7]. Studies and
opinions warned that the COVID-19 lockdown and restricted labor movement could generate
havoc across the world [8, 9], and could cause severe global food shortages by disrupting the
supply chain [10-18]. Particularly, the one-size-fits-all approach of lockdown can aggravate
the plight of daily wage workers in low-income countries. Considering this, one suggestion is
to expand social safety net programs in developing countries [14]. However, to our knowledge,
there is no solid study based on microdata that examines the economic loss due to the
COVID-19 induced lockdown and the minimum compensation required to ensure the basic
nutrition of the poor households.

The present study uses information from 50,000 economically active workers in Bangla-
desh, collected by the Bangladesh Bureau of Statistics (BBS), to quantify the economic loss due
to the COVID-19 lockdown based on the lost wage earnings of the daily wage workers in the
farm and nonfarm sectors of Bangladesh. Then, applying simple econometric estimation pro-
cesses, this study estimates the minimum compensation packages for the daily wage-based
farm and nonfarm households of Bangladesh that ensure their minimum food security during
the lockdown. The rest of the study is organized as follows. The next section describes the cur-
rent poverty situation and the COVID-19 induced restricted movement and lockdown in the
world and Bangladesh. Section 3 explains materials and methods, and section 4 presents major
findings. Section 5 provides conclusions and policy implications.

2. COVID-19 can worsen the global poverty situation

To control the spread of COVID-19, at least 157 countries and territories in the world imposed
varying levels of movement restrictions [7]. In Asia, 12 countries implemented localized lock-
downs, 10 countries implemented national lockdowns, and the rests implemented localized or
suggested national recommendations, such as maintaining social distance [7]. These COVID-
19 induced lockdowns and movement restrictions can exacerbate the already worsening global
poverty situation.

Despite the extraordinary success in alleviating abject hunger and extreme poverty since
the 1990s [19], the share of hungry people in the globe has been increasing in recent years [20,
21]. In 1950, more than 63% of the total population of the world was extremely poor, living on
less than US$ 1.90/day [19]. In 1990, globally, the extremely poor reduced to 35.9% (1,895 mil-
lion), which further reduced to 20.8% (1,352 million) in 2005 [22]. However, since 2015, the
absolute number of hungry people has started to increase. In 2015, out of a global population
of 7.3 billion, 784 million (10.7%) were hungry, which increased to 821 million (10.9%) in
2017 [23].

It is projected that COVID-19 will further exacerbate the poverty and abject hunger in the
world in a number of ways. It is argued that the overburden on the health sector causes the
reallocation of resources to the health sector to save lives, which may reduce resource alloca-
tion to the agriculture and industrial sectors, thereby hampering the food production and
input supply chains [16]. More importantly, COVID-19 induced lockdowns and movement
restrictions have already increased unemployment and under-employment, which has severely
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reduced the purchasing power of consumers [10]. The International Labor Organization
(ILO) estimates that the participation of the global working force in the first quarter of 2020
declined by 4.5% which is equivalent to 130 million full-time jobs [8]. In a recent report, Asian
Development Bank (ADB) projected that the COVID-19 induced global loss will range
between $6.1 to $9.1 trillion compared to a no-COVID-19 baseline, which is equivalent to
7.1% to 10.5% of the global GDP [24]. The International Monetary Fund (IMF), warned that
due to the COVID-19 induced lockdown and resource reallocation to the health sector to save
lives, the global GDP could be reduced by 4.9% in 2020 compared to the previous year [25].
The Economic Commiission for Latin America and the Caribbean (ECLAC) and ILO [26] pro-
jected that due to the COVID-19 pandemic, the economy of the Latin American and Carib-
bean region will shrink by 5.3% and the unemployment rate will increase from 3.5% to 11.5%,
equivalent to more than 11.5 million new unemployed persons. Furthermore, the poverty rate
in the region will increase by 4.4% and the extreme poverty rate will increase by 2.6% [26].
Studies also warned about a possible severe food crisis, particularly in countries currently
experiencing economic shocks, weather extremes, or conflicts [10, 27].

It is observed that during epidemics like HIV/AIDS and Ebola, food prices in affected coun-
tries increased significantly, with severe impacts on food security, especially for vulnerable
populations including women, children, and marginal people [28]. For example, in Sierra
Leone, the triennium average ending in 2013 for rice (paddy) and cassava prices were US
$614.3/ton and US$303.7/ton, respectively [29]. However, when the Ebola epidemic hit the
country in 2014, the price of rice (paddy) rose to US$707.3/ton (+15%) and the cassava price
to US$ 521.1/ton (+72%) [29]. Increased food prices can disproportionately affect vulnerable
groups, such as marginal households and women [30, 31]. In Bangladesh, for example, the
food price hikes of 2007-08 pushed an additional 13 million people below the poverty line
[32].

Given the COVID-19 induced chaos, if major food and cereal exporting countries restrict
their exports, a severe crisis may be generated in the food and cereal import-dependent coun-
tries [28, 33]. In 2008, droughts in Australia and Argentina and rising oil prices prompted a
number of major cereal exporting countries such as India to ban cereal and food exports,
aggravating the food price crisis [28]. It is reported that Kazakhstan has already banned wheat
flour exports and restricted exports of buckwheat, vegetables, onions, carrots, and potatoes;
while Vietnam has temporarily stopped rice exports [11]. In fact, in its latest report, the United
Nations warned that world trade could shrink by 15%, the global economic output could be
slashed by US$ 8.5 trillion over the next two years, and the economic growth of developed
countries could reduce to -5%. Consequently, the global economy is projected to shrink by
3.2% and some 34.3 million people are projected to fall below the poverty line due to COVID-
19 [34]. UNU-WIDER warned that in the most extreme case, COVID-19 induced responses
could reduce 20% of the income or consumption expenditure at the global level, and poverty
levels could increase by an additional 420-580 million people compared to 2018 levels [35].
COVID-19 could create a severe setback to attaining the zero hunger goal of the United
Nations by 2030 [23].

In 2019, a total of 135 million people in the world were severely food insecure [10]. Food
insecurity triggered by conflicts affected 77 million people in 22 countries; economic shock-
related food insecurity affected 22 million people in eight countries, and weather extremes
caused food insecurity for 34 million people in 25 countries [10]. The World Food Program
(WEFP) cautioned that in the absence of swift and effective actions, the number of severely food
insecure people could reach 265 million in 2020 [27]. In addition, at present, nearly 2 billion
people in the world are moderate to severely food insecure [36]. These food vulnerable people
are mostly concentrated in Africa, West Asia, and Latin America [36]. Although COVID-19
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has been affecting high-and low-income countries, the aftermath of COVID-19 could have

severe negative impacts on low-income developing countries.

In Bangladesh, on March 23, 2020, in the wake of three deaths and 25 infections of

COVID-19 [37], the Bangladesh government imposed a nationwide holiday and lockdown ini-
tially from March 26 to April 4, 2020 [38], and later extending the general holiday to April 11,
and then to April 30, 2020 [39]. Finally, the government extended the general holiday and air-
port and road lockdown until May 30, 2020 [39]. Until April 17, 2020, out of 64 districts of
Bangladesh, 38 districts were completely under lockdown and 17 were under partial lockdown
[40] (Fig 1). As of September 14, 2020, Bangladesh had a total of 341,056 confirmed COVID-

19 cases, with 245,594 recovered and 4,802 deaths [37].
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Fig 1. Lockdown status of the districts in Bangladesh and the share of the daily wage-based workers by districts.

Sources: Authors’ based on The Business Standard; HIES 2016-17 data of BBS.

https://doi.org/10.1371/journal.pone.0240709.g001
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Since 2000, Bangladesh has continued to achieve stunning economic progress. After inde-
pendence in 1971, the per capita GDP of Bangladesh was $133.6, which had increased to
$418.1 in 2000, and $1688 in 2018 [41]. Due to the enormous population pressure, the average
farm size in Bangladesh is as small as 0.68 ha [42]. Despite the fact, Bangladesh became the
fourth-largest paddy-rice-producing country (49.5 MMT) in the world after China (214
MMT), India (169 MMT), and Indonesia (81.4 MMT) [43]. Today, Bangladesh is self-suffi-
cient in rice, the major staple of the country. The 1971-73 triennium average daily per capita
dietary energy intake was 1963 kcal, which has increased to 2574 kcal/daily in 2015-17 [44]. In
2019, Bangladesh ranked 83" out of 113 countries on the Global Food Security Index [45],
whereas it ranked 102" out of 119 countries in 2006 [46].

The COVID-19 induced turmoil, however, could substantially undermine the economic
achievement of Bangladesh by affecting trade and the garment industry of Bangladesh. Bangla-
desh is the second largest garment exporting country in the world after China, where, in more
than 4,000 garment factories, more than 4.4 million workers are employed, the majority of
whom are female [47]. More than 80% of the total export earnings of the country solely come
from the garment industry [48]. This industry is thus dependent on foreign export demand,
especially from developed economies and also on imported materials from abroad and partic-
ularly from China. In 2015, the total merchandise trade value (export + import) of commodi-
ties and goods (excluding services) of Bangladesh was US $79.8 billion, of which total trade
value with China was $11.1 billion [49], which was nearly 14% of the total commodity trade
value of Bangladesh. In March 2020, Organization for Economic Co-operation and Develop-
ment (OECD) projected that in 2020 global GDP will drop by 2.4% compared to 2019, and
China’s GDP growth rate would be below 5% [50]. Thus, negative impacts of COVID-19 in
China and in other high-income economies could be transmitted to Bangladesh through the
commodity trade channel. Alarmingly, it is already reported that the unemployment rates in
China and the United States have increased to unprecedentedly high levels [51]. In Bangladesh,
reportedly, until August 2020, export order worth of US $ 3.18 billion has been cancelled,
which affected the employment of 2.28 million garment workers [52].

The nationwide lockdown and movement restriction can also severely undermine the eco-
nomic achievement of Bangladesh by directly curbing the wage earning opportunity of the
economically employed labor force. In 2016-17, the economically active employed labor force
(15 years and above) of the country was 60.8 million, of which 85.1% were informal workers
(Table 1). The share of informal workers is the highest in the farm sector, in which out of total
24.7 million employed workers, 95.4% of them are informally employed [53]. The Interna-
tional Labor Organization (ILO) stressed that the income opportunity of the informal workers
and casual labor in both farm and nonfarm sectors are mostly affected by the COVID-19
induced contraction of employment and the restricted movement measures [8]. The severe
labor shortages problem in harvesting boro rice (dry-season irrigate rice crop) in 2020 has not
only spoiled farmers’ harvest, but also curbed income opportunity of the casual labor, who

Table 1. Employment dynamics in Bangladesh during 2002-2017.

Sector

Economically active population 15+ (million)
Employed population, (million)

No. of workers in farm sector (%)

No. of workers in nonfarm sector (%)
Source: BBS [53, 64].

https://doi.org/10.1371/journal.pone.0240709.t001

2002/03 2005/06 2009-10 2013 2016/17
46.3 495 56.7 60.7 63.5
443 47.4 54.1 58.1 60.8

22.9 (51.7) 22.8 (48.1) 25.6 (47.3) 26.2 (45.1) 24.7 (40.6)
21.4 (48.3) 24.6 (51.9) 28.5 (52.7) 31.9 (54.9) 36.1 (59.4)
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earn a major portion of their yearly from harvesting boro rice. Consequently, among the differ-
ent groups, daily wage laborers are the most food vulnerable group during this COVID-19
induced lockdown in Bangladesh [38].

In 2000, 48.9% of the total population of 127.7 million, were classified as poor, which reduced
to 31.5% in 2010 [41]. However, in 2016, out of 158 million people, 24.3% were classified as
poor [41]. In 2015, children under 5 years of age, every 2 children in 5, were stunned, and 14%
were wasted [54]. A recent report warns that if lockdown continues for a long time, the current
poverty rate and undernutrition could deteriorate significantly [55]. For example, it is stressed
that in Bangladesh, at least 13 million extra people have fallen below the poverty line due to
COVID-19 [56]. A recent survey asserts that 75% of the sampled respondents reported not hav-
ing enough food, while 91% reported of not having enough money to purchase food [38].

What is missing in the existing literature is an estimate of the magnitude of the economic
loss associated directly with the lockdown measure taken by the government to curb the spread
of the coronavirus, as opposed to the estimate of overall negative impacts. Using Bangladesh as
a case, this study quantifies the daily economic loss due to wage earning forgone of daily wage-
based workers both in farm and nonfarm sectors. As to food security, it has already been sug-
gested to expand the public support system [14]. The present study, in addition, suggests that
the minimum compensation package should be provided to ensure the minimum food secu-
rity of the daily wage-based workers.

3. Material and methods
3.1 Data

This study relies on Bangladesh’s 2016-17 Household Income and Expenditure Survey (HIES)
data collected by the Bangladesh Bureau of Statistics (BBS). Since 1971, BBS has conducted 15
rounds of surveys, with the HIES 2016-17 survey being the 16™ series. The monetary poverty
of the country is measured mainly based on the HIES, which is a nationally representative
comprehensive survey [57]. To enhance data precision by improving the data collection pro-
cess, the World Bank provides technical support. BBS uses a two-stage stratified random sam-
pling process. In the first stage, primary sampling units (PSUs), consisting of specific
geographic areas, are selected. In the second stage, from each PSU, 20 households are ran-
domly selected for a detailed interview. The 2016-17 dataset comprises 2,304 PSUs covering
all 64 districts of Bangladesh and 46,080 households.

The 2016-17 HIES survey is a multipurpose survey, with nine sections detailing informa-
tion on household level demographics, food consumption, farm and nonfarm economic activi-
ties, and labor allocation. This study uses data on labor allocation, daily wage earnings, and
food consumption. As each household was comprised of 4.0 persons on average, information
on age, education, marital status, rural-urban affiliation, and job status in the sampled seven
days were given for all 184,320 members of the sampled 46,080 households. In this study, how-
ever, we have only considered the economically employed respondents, who were more than
15 or less than 60 years old. Thus, this study uses the sub-sample consisting of 50,671 individu-
als, of which 34,152 (67.4%) were from rural areas, 16,519 (32.6%) from urban areas, 6,522
(12.9%) female and 44,149 (87.1%) male.

3.2 Models specification and estimation methods

To calculate the economic loss associated with the COVID-19 induced lockdown, we estimate
the daily wage earnings (W;,) of a respondent i, working in sector s (= farm and nonfarm
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separately. The wage function is specified as follows:
InW,, = a, + py(Cereal price), + ILC,$,, + RLC,9,, + &, (1)

where [nW, is the natural log of daily wage earned by a sampled respondent i in sector s (=
farm f or nonfarm nf), and cereal price is the price of cereals per kg in Bangladesh Taka (BDT/
kg). This variable is included in the regression to control for a possible association between
cereal price and wage payment of the daily wage workers. The ILC;; is a vector of variables,
which includes respondent-level characteristics, such as:

« years of schooling,

« Female dummy (FM) (female = 1, 0 otherwise);

» marital status (married = 1, 0 otherwise);

« age in years;

o a dummy for age group 15-24 years (Age 15-24);

o a dummy for age group 25-34 years (Age 25-34);

o a dummy for age group 35-44 years (Age 35-44);

« a multiplicative dummy consisting of Age 15-24 x FM;

« a multiplicative dummy consisting of Age 25-34 x FM; and
« a multiplicative dummy consisting of Age 35-44 x FM.

The vector of variables RLC;; includes a rural dummy that assumes a value of 1, if a respon-
dent is from a rural area, and 0 otherwise, and 63 dummies for 64 districts of Bangladesh. In
addition, in estimating daily wage income, we include inverse Mill’s ratio calculated after esti-
mating Eq (7)- the occupation choice model, to take into account a possible self-selection bias
in selecting wage receiving methods of the respondents as will be explained below.

By multiplying the estimated per head average daily wage earnings (in BDT) in the farm
sector W/, and that in the nonfarm sector W, by the absolute number of daily waged workers
in those in Bangladesh, the expected loss of daily wage earnings due to the COVID-19 induced
lockdown is calculated as follows:

Daily income loss = W; x N, + W, x N, (2)

To estimate the minimum compensation package for the daily wage-based workers to ensure
the minimum food security, we specify and estimate a function that explains household level
daily food expenditure for the household of daily wage worker i (that is, survey respondent )
in sector s, as follows:

lnEDFXis = 0{2 + VZSIHDWEHis + (ILC)is(sz + (RLC)ngDQS + (HLC)isﬁQS + 62:7 (3)

where InEDFX; the natural log of the household level daily total expenditure on all food (in
terms of BDT); wage earnings, InDWEH _ is the natural log of the total daily wage earning of
the household of respondent i calculated as:

DWEH, = W, x No. of earners in the household of respondent i (4)

The definitions of the vectors of variables ILC;; and RLC;; are the same as explained in Eq (1).
The vector of variable HLC;, includes:
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« household level income from rent of land and other properties, insurance income, profit and
dividend income, lottery and prize money, charity, gift, royalty and assistance both in cash
and kind, remittance income, gratuity and retirement benefits, interest received and other
income in cash or kind. To make it daily, we divided by 365;

« household level receipt from social safety nets, including any positive income from any social
safety net programs by any member of the household. To make it daily, we divided it by 365;
and

« land owned (acres).

In estimating Eq (3), we have estimated, firstly without including division dummies; sec-
ondly including seven division dummies for eight divisions, and finally including 63 district
dummies for 64 districts to capture the regional heterogeneity on the daily household level
food expenditure. As both the dependent variable (InEDFX;;), and the estimated household
level total daily wage earnings (InDWEH ) are in log form, the coefficient y,. in Eq (3) is sim-
ply the elasticity. It provides the share of total wage earnings are spent on household level daily
food expenditure of a sampled day-labor household in farm and nonfarm sectors. Assuming,
zero income of the daily wage-based households in a very strict lockdown situation, the mini-
mum daily support can be calculated as:

MS, = EDFX,, X 7y, (5)

Where EDFX ,, is the estimated daily household level total food expenditure in sector s.

In reality, however even under a stringent lockdown measure, daily wage earners may des-
perately search for any miscellaneous work, and thus can earn some positive income (>0). The
earnings of a daily wage worker during lockdown time, however, can be lower by a fraction by
0 than the normal time, where 0 < 8 < 1. It means, in the lockdown time, the total wage earn-
ings of a daily wage-based household will be )DWEH
household level daily total earnings DWEH , in Eq (3), where 6 = 1. Consequently, the loga-
rithm of the household level daily total food expenditure with this lost income ((DWEH )
would be smaller than that without income loss by:

which is lower than the normal time

is>

InEDFX = f(DWEH),, — InEDFX = f({DWEH))

T - is? (6)
= yl;ln(DWEHts) - yl;ln(eDWEHu) = ’V‘Zslne

By rearranging Eq (5), we obtain

EDFX(0DWEH), = EDFX ((DWEH) 0" (7)

Where ((DWEH),, is the lockdown induced reduced daily total wage earnings of a daily wage-
based household, 6 is the lockdown induced wage earning fraction (0< 6 < 1), and 7, is the
estimated coefficient of wage earning in explaining the daily household level total food expen-
diture InEDFX;;, specified in Eq (3)

A reasonable amount of minimum daily food expenditure support would be the average of
the difference between food expenditures with and without income loss due to lockdown mea-
sures. Using the estimated coefficient of the daily wage earning 7, from Eq (3) and assuming
different rates of income share, modifying Eq (5) we recalculate the minimum required daily
support to be provided to each household in sector s as follows:

MS, =1 — 0'* x EDEX(DWEH), (8)

N
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where MS; is the minimum required daily support to a household, EDFX(DWEH). is the esti-
mated household level daily food expenditure that is obtained by estimating Eq (3), and 6 is
the estimated coefficient. Eq (8) indicates that the calculated daily minimum support is now
contingent upon the fraction of daily wage earning 6, the value of 7, and the household level
daily total food expenditure in the normal time. Under the assumption that a daily wage-based
household earns only 10% of their wage income (6 = 0.1) in the COVID-19 induced lockdown
time compared to the daily wage earning in the normal time, then the household level daily
total food expenditure will become fraction 0.1/ (},,) of the initial per capita food expenditure,
which is the estimated value of the dependent variable of Eq (3). In that case, the minimum
support will be 1-0.1/(},,) Estimated value of the hosehold level daily food expenditure

(EDEX,).

In suggesting daily minimum support to ensure minimum food security of the daily wage-
based households, we assume a range of income loss.

In estimating the wage function (Eq (1)), we have incorporated the inverse Mill’s ratio for
controlling the possible self-selection bias due to occupation choice (daily wage-based workers
in the farm, or nonfarm sectors. The multinomial logistic regression estimation procedure was
employed to characterize the daily wage-based workers in the farm and nonfarm sectors (i),
setting the non-daily wage workers as the base (= 0) and assigning a value of 1 for daily wage-
based farm workers (Ny), and a value of 2 for daily wage nonfarm workers (N,) as follows:

P(daily, farm)
In| ——=—-=
P(Non daily)

] P(daily, nonfarm)
P(Non daily)

= oy, + HLC, 8, + {;Homestead,, + ILC ¢, + RLC, .9, + &,
)

> = oy, + HLC,f, + {,Homestead, + ILC ¢, + RLC, ¢, + €,
where HLC;,, ILC;,, and RLC;, are the same as in Eq (2), and Homestead;; is the size of the
homestead land owned (acres).

4. Results and discussion

Some basic background information of the sampled respondents is presented in Table 2. The
sampled respondents are divided into three groups based on the wage payment methods: daily
wage workers in farm and nonfarm sectors and other workers. Out of 50,671 sampled respon-
dents, 34,301 (67.7%) were paid other than daily basis mode, 7,552 (14.9%) worked in the farm
sector and were paid daily, and 8,818 (17.4%) worked in the nonfarm sector and were paid
daily. On average, a sampled respondent was more than 36 years old, with nearly five years of
schooling, more than 80% were married, and more than 67% were from rural areas (Table 2).
In addition, a sampled household comprised of 4.4 family members, with 1.6 earners (Table 2).
Female workers were less likely to be paid on the daily basis. In general, the daily wage workers
were mostly engaged in the open field related physical works. In Bangladesh, it is not socially
acceptable that females and males perform physical work together in an open field.

A closer scrutiny of Table 2 reveals that, on average, the daily wage-based workers in the
farm sector are statistically significantly older (40.1 years) with significantly fewer years of
schooling (2.2 years) and was more likely to be from rural areas compared to others. In addi-
tion, the number of family members and earners were lower for households of daily wage
workers in both farm and nonfarm sectors compared to the other group. Thus, daily wage-
based workers in general, are relatively more resource poor compared to other workers.

More than one-fifth of the sampled respondents were from Dhaka Division, followed by Chat-
togram (18.3%) and Khulna Divisions (15.2%) (Table 2). Dhaka and Chattogram are the largest
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Table 2. Basic background information of the sampled respondents by their sector of employment.

Payment method All

Sector

No. of respondents 50,671
Age of the respondents 36.2
% Female (FM) 12.9
Years of schooling 4.9
% Married 81.2
% Rural respondents 67.4
No. of family members 44
No. of earners 1.61
%In age group 15-24 years 17.0
%In age group 25-34 years 28.9
%In age group 35-44 years 26.8
%From Barishal Division 8.9
%From Chattogram Division 18.3
%From Dhaka Division 20.3
%From Khulna Division 15.2
%From Mymensingh Division 5.8
%From Rajshahi Division 12.3
%From Rangpur Division 12.7
%From Sylhet Division 6.6

Source: Authors’ based on HIES 2016-17.

Other than daily basis | Daily wage-based workers |  Kruskal-Wallis rank test Chi2 (overall differences)
in
Farm Nonfarm
A b C a#b#c
34,301 7,552 8,818
35.0" 40.17 37.5% 1472.7***(0.00)
17.0% 4.47 427 1586.4***(0.00)
5.98" 2.2Y 3.3" 5536.7***(0.00)
75.9* 93.7" 90.7* 1913.0***(0.00)
63.6" 90.17 63.0" 2074.3***(0.00)
4.6" 4.17 4.1" 839.3***(0.00)
1.8* 1.3" 1.3¥ 3597.4***(0.00)
22.1% 47" 7.9 1946.2***(0.00)
28.7% 26.1Y 32.4" 81.2***(0.00)
23.8" 32.77 33.2Y 468.8*%(0.00)
9.5% 4.6" 10.2* 202.1***(0.00)
19.8% 14.8” 15.0" 177.2*%*(0.00)
22.1% 11.9” 20.5" 403.3***(0.00)
14.0% 19.2Y 16.6” 148.0%**(0.00)
5.4% 7.5Y 5.7% 50.9***(0.00)
11.5 15.7Y 12.3* 104.1%**(0.00)
11.0° 19.9¥ 12.8" 439.2***(0.00)
6.7 6.3 6.8 1.63(0.442)

Note: *** Mean with superscript x is statistically significantly different from mean with y or z in the same line at the 1% level of alpha error probability, based on multiple

Mann-Whitney tests accounting for family-wise error; P-values in parentheses.

https://doi.org/10.1371/journal.pone.0240709.t002

garment industry clusters in Bangladesh [58], where more than 4.4 million workers are employed,
the majority of which are female [47]. Thus, as there are more nonfarm work opportunities in
Dhaka and Chattogram than other Divisions of Bangladesh, the largest share of sampled respon-
dents was drawn from these two Divisions. Nearly 20% of the daily wage-based farmworkers
were from Rangpur Division (Table 2). Of the total population of Bangladesh, 23.4% live below
the national poverty line [57]. Rangpur Division has the highest incidence of income poverty
(30.5%) [57], which is reflected in the concentration of daily waged-based farmworkers.

As per Table 3, more than 13% of respondents did not have their own homestead land, and
more than 11% were landless. On average, the daily wage earning in the farm sector was BDT
314, and BDT 421 in the nonfarm sector (Table 3). The yearly average income from land rent,
rent of other properties, insurance, profits and dividends, lottery and prize money, charity,
gifts, royalties and other assistance both in cash and kind, remittances, gratuities and retire-
ment benefits, interest received and other income in cash or kind, was BDT 11,427. However,
this income was significantly lower for daily wage workers in the farm sector (BDT 4,661.6)
and the nonfarm sector (BDT 5,343.5). More than 5% of respondents reported inclusion in the
social safety net programs, with the yearly average receipt from them being nearly BDT 10,414.
It shows that daily wage workers were more likely to be included in a social safety net program
than others (Table 3).

The average daily household level total food expenditure was BDT 213.5, of which the
expenditure only on cereals accounted for 30% (BDT 64.7). The daily per household level
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consumption of cereals was 1.8kg (Table 3). This indicates the importance of cereals as a cheap
source of dietary energy for the poor in developing countries. Importantly, as expected, the
daily household level total food expenditure was significantly lower for daily wage farmwork-
ers, which confirms that the daily wage-based workers are more distressed than others.

Tables 4-5 present estimated functions specified in Eqs (1) and (3). Table 4 presents the
estimated functions explaining the (In) daily earning per earner for farm and nonfarm work-
ers. The estimates were obtained by means of the Generalized Linear Model (GLM) estimator.
There is a positive relationship between years of schooling and the daily wage earnings in the
nonfarm sector, however, such relation is insignificant in the case of the farm sector (Table 4).
On average, the female daily wage workers were paid less than their male counterparts in both
farm and nonfarm sectors (Table 4). The coefficients on the district dummies can be seen in
S1 Table. The estimated daily wage earnings for farm workers is BDT 272.2, and BDT 361.5
for nonfarm workers (Table 4).

In 2016-17, there were 24.7 million workers in the farm sector and 36.1 million in the non-
farm sector (Table 1). There is no straightforward information on the share of workers who
were paid on daily basis. In 2016-17, however, 44.4% workers in the rural area, and 18.5%
workers in the urban area were paid on daily basis [53]. As most of the workers in the rural
area of Bangladesh are mainly engaged in farming, we assume that out of 24.7 million workers
in the farm sector, 44.7% of them, or 10.9 million were paid on daily basis. Similarly, as in the
urban area, most of the workers are mostly engaged in the nonfarm sector, we assume that out
of 36.1 million workers in the nonfarm sector, 18.5% of them, or 6.7 million, were paid on
daily basis. Following Eq (2), multiplying the estimated daily wage earnings for farmworkers
as BDT 272.2/day and for the nonfarm worker as BDT 361.5/day, under the assumption of a

Table 3. Income, characteristics and food expenditure of the sampled respondents by their sector of employment.

Sector

Variables

Daily wage-based

%With no homestead land

Size of the homestead land/dwelling area (acres)
%Landless

Total land owned (acres)

Daily wage earning (BDT)*

Yearly total income from remittances, property income, pension,
gratuity and gifts (BDT)

%Included in any social safety net program

Yearly total received from social safety net programs (BDT)
Daily household level total expenditure on all food (BDT)
Daily household level total consumption of cereals (kg)

Daily household level total expenditure on cereals only (BDT)
Price of cereals (BDT/kg)

Source: HIES 2016-17.
Note:

*** Mean with superscript x is statistically significantly different from mean with y or z in the same line at the 1% level of alpha error probability, based on multiple

labor in
All Salaried Farm | Nonfarm | Kruskal-Wallis rank test Chi2 (overall
worker differences)
a b [ a#£bz#£c

13.2 12.3* 11.5Y 18.1* 226.3**%(0.00)
0.12 0.13% 0.09” 0.08* 1120.4***(0.00)

11.1 10.2° 9.6* 15.9Y 249.4***(0.00)
0.74 0.89* 0.627 0.25% 2116.2**%(0.00)
313.8 420.6 -106.9*** (-9.44)

11,427.0 | 14,480.5° | 4,661.6" | 5343.5° 489.3"**(0.00)

53 3.4% 9.4¥ 8.9V 717.9**%(0.00)

10,413.9 6,698.4* 19,007.3 | 17,507.0Y 719.8**%(0.00)
213.5 231.2% 165.27 186.4* 2945.2**%(0.00)

1.80 1.83 1.81 16" 459.3*%(0.00)

64.7 67.1% 61.37 58.0z 587.7***(0.00)
37.4 37.7% 34.37 36.8” 1225.8**%(0.00)

Mann-Whitney tests accounting for family-wise error; P-values in parentheses.

For daily wage earnings, the t-test is applied to examine the mean differences of the wage earning between farm and nonfarm sectors. Differences = Mean (b)-Mean

(c). HO: Diff = 0, Ha: Diff < 0 (one-sided t-test).

https://doi.org/10.1371/journal.pone.0240709.t003
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Table 4. Estimated functions explaining the (In) daily wage earnings of the farm and nonfarm workers: General-
ized Linear Model (GLM) estimates.

Sector Farm Nonfarm
Dependent variable Ln (daily wage earning (cash and the monetary
value of the in kind receipt) received on daily
basis)

Independent variables

Price of cereals (BDT/kg) 0.00001 (0.00) 0.001 (0.00)
Years of schooling 0.001 (0.00) 0.008*** (0.00)
Married dummy (yes = 1) 0.04 (0.02) 0.18*** (0.03)
Female dummy (yes = 1) -0.56*** (0.05) -0.58*** (0.07)
Age -0.001 (0.00) 0.0002 (0.00)
Age group 15-24 dummy (yes = 1) (Age 15-24) -0.03 (0.05) -0.021 (0.05)
Age group 25-34 dummy (yes = 1) (Age 25-34) 0.01 (0.03) 0.029 (0.04)
Age group 35-44 dummy (yes = 1) (Age 35-44) 0.02 (0.02) 0.07*** (0.03)
FM x Age 15-24 0.06 (0.14) -0.29 (0.20)
FM x Age 25-34 0.23** (0.10) -0.15 (0.12)
FM x Age 35-44 0.15** (0.07) 0.08 (0.12)
Rural dummy (yes = 1) -0.04 (0.02) -0.09*** (0.01)
Districts effects are controlled by including 63 district dummies for 64 districts (S1 Table)
Inverse Mills ratio -0.011 (0.01) -0.052*** (0.01)
Constant 5.74*** (0.11) 5.52"** (0.11)
No. of observations 7552 8818
AIC 0.82 1.26
BIC -65774.59 -77611.62
Log likelihood -3016.2 -5497.51
Estimated daily wage earnings per earner (BDT) (w) 272.2 361.5
No. of earners (e) 1.30 1.31
Daily total wage earned (BDT) {w X e} 353.9 473.6

Notes: Values in parentheses are robust standard errors calculated applying bootstrap method replicating estimation
1000 times.

%, ** and * indicate the 1% level, 5% level and 10% level of significance, respectively.

https://doi.org/10.1371/journal.pone.0240709.t1004

complete lockdown with no-one allowed to work, the economic loss in one day is estimated at
BDT 5389.03 million or approximately US$ 64.2 million. Assuming 50% of the daily wage
workers are not allowed to work and the rest are, the economic loss/day will be BDT 2694.5
million or US$ 32.1 million.

Table 5 presents the estimated functions applying the Ordinary Least Square (OLS) estima-
tion approach, explaining the (In) daily household level total food expenditure of the sampled
farm and nonfarm daily wage-based households. We have presented the results of three differ-
ent models. In Model (1), we did not include the Division or district dummies, whereas in
Model (2) we included seven Division dummies for eight divisions; and in Model (3) we
included 63 district dummies for 64 districts.

In the estimated functions, we have included the natural log (In) of the estimated daily total
wage earnings of a sampled household in explaining the daily household level total food expen-
diture of the sampled daily wage-based farm and nonfarm households (Table 5). The estimated
(In) daily household level total wage earnings are highly statistically significant and positive in
explaining the (In) daily household level total expenditure on food (Table 5). It shows that a
1% increase in total household level daily wage earnings leads to an increase in the daily
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Table 5. Estimated functions explaining the (In) household level daily total food expenditure (BDT) of the daily wage workers in farm and nonfarm sectors: Ordi-
nary Least Square (OLS) estimates.

Dependent variable Ln (household level daily total expenditure on all food (BDT)
Sector Farm Nonfarm
Independent variables Model (1) | Model (2) Model (3) Model (4) Model (5) Model (6)
Estimated In (daily total wage 0.34"** 0.20"** 0.23*** (0.01) 0.41*** (0.01) | 0.30*** (0.01) 0.29*** (0.01)
earnings (BDT)) (0.01) (0.01)
Daily income from pension, 0.0003** 0.0003** 0.0003** (0.00) 0.00053*** 0.00045*** 0.00046*** (0.00)
gratuity, grants, remittance (0.00) (0.00) (0.00) (0.00)
(BDT)
Daily received from social -0.00002* -0.00002 -0.00001 (0.00) -0.000023** -0.00003*** -0.000014 (0.00)
safety net programs (BDT) (0.00) (0.00) (0.00) (0.00)
Years of schooling 0.006*** 0.005*** 0.005*** (0.00) 0.0057*** 0.0073*** 0.0085*** (0.00)
(0.00) (0.00) (0.00) (0.00)
Total operating land (acres) 0.002* | 0.001 (0.00) 0.002 (0.00) -0.0017 (0.01) | -0.0020 (0.01) -0.0020 (0.01)
(0.00)
Dummy for the rural -0.04** -0.04** -0.03* (0.02) -0.0081 (0.01) -0.026** -0.020* (0.01)
household (yes = 1) (0.02) (0.02) (0.01)
Female dummy (yes = 1) -0.43*** -0.49*** -0.46*** (0.03) -0.37%** -0.42%** -0.42%** (0.03)
(0.03) (0.03) (0.03) (0.03)
Age 0.003*** 0.004*** 0.004*** (0.00) 0.0031*** 0.0047*** 0.0054*** (0.00)
(0.00) (0.00) (0.00) (0.00)
Division dummy Districts effects are controlled by Districts effects are controlled by
(Barishal = 0) including 63 district dummies for including 63 district dummies for 64
Chattogram division 0.10%** 64 districts (S2 Table) 0217 (0.02) districts (S2 Table)
(yes=1) (0.03)
Dhaka division (yes = 1) 0.099*** 0.096***
(0.03) (0.02)
Khulna division (yes = 1) -0.11%%* -0.079***
(0.02) (0.02)
Mymensingh division -0.0917** -0.095***
(yes=1) (0.03) (0.02)
Rajshahi division (yes = 1) -0.21%** -0.16***
(0.02) (0.02)
Rangpur division (yes = 1) -0.217** -0.19***
(0.02) (0.02)
Sylhet division (yes = 1) 0.13*** 0.27** (0.03)
(0.03)
Constant 2.96"** 3.77° 3.43** (0.09) 2.46** (0.08) | 3.09*** (0.08) 3.08*** (0.09)
(0.08) (0.09)
No. of observations 7552 7552 7552 8818 8818 8818
R-squared 0.16 0.22 0.33 0.19 0.27 0.35
Wald chi2(8,15) 1319.36 | 2005.10 3756.29 1884.35 2835.95 5337.26
Prob > chi2 0.00 0.00 0.00 0.00 0.00 0.00
Expected daily household 149.5 150.6 152.5 167.2 168.84 170.8

level expenditure on food
(BDT)

Notes: Values in parentheses are robust standard errors calculated applying bootstrap method replicating estimation 1000 times.

“**,** and * indicate the 1% level, 5% level and 10% level of significance, respectively.

https://doi.org/10.1371/journal.pone.0240709.t005

household level food expenditure by 0.2% (Model 2) at the minimum to 0.34% at the maxi-
mum for the daily wage-based farm households in the farm sector, and a 1% increase in wage

earnings leads to an increase in the daily per capita food expenditure by 0.29% (Model 6) to

PLOS ONE | https://doi.org/10.1371/journal.pone.0240709  October 16, 2020

13/20


https://doi.org/10.1371/journal.pone.0240709.t005
https://doi.org/10.1371/journal.pone.0240709

PLOS ONE

COVID-19 induced loss and food security

0.41% (Model 4) at the maximum for the daily wage-based nonfarm households (Table 5). The
income from other sources, years of schooling and age also positively and significantly affect
the daily per capita food expenditure of the sampled farm and nonfarm workers. This shows
that, on average, both farm and nonfarm daily wage-based households in Khulna, Mymen-
singh, Rangpur and Rajshahi Divisions spend statistically significantly less on food per capita
compared to the households in Barishal Division, which is the base Division. The coefficients
on the district dummies can be seen in S2 Table.

In Table 5, in the case of the sampled daily wage-based household in the farm sector, the
estimated coefficient of the daily total wage earnings in the household level daily total food

expenditure (/jf) are 0.34, 0.20 and 0.23, respectively (Models 1-3). The estimated daily house-

hold level food expenditures (EDFX;) are BDT149.5, BDT150.6 and BDT152.5, respectively
(Models 1-3). Similarly, the estimated share of the daily total wage earnings in the household
level daily total food expenditure (y:f) are 0.41, 0.30 and 0.29, respectively (Models 4-6), and

the estimated daily household level food expenditures (EDFX, ;) are BDT167.2, BDT168.8, and
BDT170.8 respectively (Models 4-6). Assuming 10%, 20% and 30% of the daily earnings of the
daily wage-based households in the farm and nonfarm sectors (6 = 0.1, 0.2 and 0.3) compared
to the normal time daily wage earnings, the estimated daily minimum supports are presented
in Table 6. In estimating the daily minimum support, we have set y,;= 0.34 and EDFX, =
BDT 152.5 for the daily wage-based farm household, and y,,,= 0.41 and EDFX,, = BDT
178.5, for the daily wage-based nonfarm households. Our estimation shows that the estimated
daily minimum support is ranged from BDT 51.2-83 depending on the share of the daily wage
earnings (6) for the daily wage-based farm households, and it ranged between BDT63-104 in
the case of the daily wage-based household in the nonfarm sector under the assumptions of
70%, 80% and 90% income loss (8 = 0.1, 0.2 and 0.3) due to COVID-19 induced lockdown
time (Table 6). The estimation suggests a common minimum support at US $ 1 per daily
wage-based household in Bangladesh to ensure minimum food security during COVID-19
induced lockdown time. However, our estimation process is flexible which contingent upon
the share of income loss due to the severity of the lockdown. This flexibility in estimating the
daily minimum support will allow policymakers to set the daily minimum support based on
the severity of a lockdown situation in a specific region.

Table 7 presents the estimated functions that characterize the sampled daily wage workers
(Eq9), applying the multinomial logit estimation procedure setting the workers who receive
their remuneration, not on a daily basis as the base (= 0). Compared to the base workers,
respondents with higher income, with more family members and more years of school and
female respondents were less likely to be daily wage-based workers (Table 7). In contrast, mar-
ried and rural respondents; and relatively older respondents, were more likely to be daily

Table 6. Calculation of minimum daily support using the estimated daily household level food expenditure and the estimated coefficient (yA,,) reported in Table 5.

Farm sector Nonfarm sector
Assumed income share Estimated Estimated daily Suggested daily Estimated Estimated daily Suggested daily
during COVID-19 induced | coefficient of (E ) household level food minimum support | coefficient of (q: ) household level food minimum support
lockdown (6) expenditure (BDT) expenditure (BDT)
0.1 0.34 152.5 82.8 0.41 170.8 104.
0.2 0.34 152.5 64.3 0.41 170.8 82.5
0.3 0.34 152.5 51.2 0.41 170.8 66.5

Source: Authors’ based on Table 5.

https://doi.org/10.1371/journal.pone.0240709.t006
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Table 7. Estimated function explaining the occupation choice of the sampled respondents: Multinomial logit estimates with base category being salaried workers (=

0).
Dependent variable: Daily basis worker Farm sector (yes = 1) Nonfarm sector (yes = 2)
Estimation procedure Multinomial Marginal effects (dy/dx delta | Multinomial Marginal effects (dy/dx delta
logit method) logit method)
Independent variables
Size of the homestead land owned (acres) -0.14 (0.10) -0.01 (0.01) -0.083 (0.10) -0.01 (0.01)
Daily income from pension, gratuity, grants, -0.0020*** (0.00) -0.0001** (0.00) -0.0025*** (0.00) -0.0003*** (0.00)
remittance (BDT)
Daily received from social safety nets program (BDT) 0.00024 (0.00) 0.00002 (0.00) 0.00023 (0.00) 0.00002 (0.00)
No. of family members -0.28*** (0.01) -0.02*** (0.00) -0.24*** (0.02) -0.02*** (0.00)
Years of schooling -0.24*** (0.01) -0.02*** (0.00) -0.18*** (0.01) -0.02 (0.00)
Married dummy (yes = 1) 0.65*** (0.08) 0.04*** (0.007) 0.58*** (0.08) 0.05 (0.01)
Female dummy (yes = 1) (FM) -1.52*** (0.11) -0.11%** (0.01) -1.00*** (0.19) -0.08*** (0.02)
Age 0.0070 (0.01) 0.0003 (0.00) 0.011* (0.01) 0.001 (0.00)
Age group 15-24 dummy (yes = 1) (Agel5-24) -1.04*** (0.19) -0.09*** (0.02) -0.12(0.21) 0.02 (0.03)
Age group 25-34 dummy (yes = 1) (Age25-34) 0.12(0.13) -0.01 (0.01) 0.64*** (0.15) 0.08*** (0.02)
Age group 35-44 dummy (yes = 1) (Age35-44) 0.30*** (0.08) 0.01 (0.01) 0.62*** (0.10) 0.07 (0.01)
FM x Agel5-24 -0.90* (0.47) -0.005 (0.04) -2.47°** (0.46) -0.29*** (0.06)
FM x Age25-34 -0.74*** (0.23) -0.01 (0.02) -1.84*** (0.24) -0.21 (0.03)
FM x Age35-44 -0.63*** (0.17) -0.02 (0.02) -1.23*** (0.26) -0.14 (0.03)
Total operating land (acres) -0.025 (0.02) 0.001 (0.01) -0.11 (0.22) -0.01 (0.03)
Rural dummy (yes = 1) 1.18*** (0.06) 0.11** (0.00) -0.18*** (0.06) -0.06"** (0.01)

Districts effects are controlled by including 63 district dummies for 64 districts (S1 Table)

Constant 054 (032) | 046 (0.36) |

Calculated inverse Mill’s ratio (mean) -3.732451 -3.93767
No. of observations 50671

Wald chi2(158) 177460.12

Prob > chi2 0.00

Pseudo R2 0.22

Log pseudolikelihood -28518766

Notes: Values in parentheses are robust standard errors.

#**,** and * indicate the 1% level, 5% level and 10% level of significance, respectively.

https://doi.org/10.1371/journal.pone.0240709.t007

wage-based workers both in farm and nonfarm sectors. Female respondents were in general
less likely to be daily wage-based workers, and specifically, female respondents in age groups
15-24, 25-34, and 35-44 years old were less likely to work as daily wage-based workers in both
farm and nonfarm sectors. In characterizing the daily wage-based workers, the district level
effects are also included by including 63 dummies for 64 districts setting Bagerhat district as
the base (= 0). The coefficients of the district dummies can be seen in S3 Table. After estimat-
ing the functions that characterize the sampled daily wage-based workers reported in Table 7,
the generalized inverse Mill’s ratios are calculated separately for daily wage-based workers in
farm and nonfarm sectors following Vella’s [59] procedure, and plugged in into Eq (1) in esti-
mating daily wage earnings (Table 4).

It is noted that the methodology of this study is simple and relatively easily replicable for
other countries. For example, in India, 34.5% of employed workers are casual labor, of which
21% are engaged in agriculture [60]. The daily average wage earnings per day by a casual labor
ranged between India Rupee (Rs.) 253-282 [60]. A recent report stressed that in India, in April
2020, 12 million people became jobless, and the unemployment rate had increased from 8.8%
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in March 2020 to 23.5% in April 2020, due to COVID-19 induced turmoil [61]. By examining
the share of expenditure of the daily income on food, it is possible to suggest a minimum sup-
port package to ensure the food security of casual labor-based households in India during the
COVID-19 induced lockdown period.

5. Conclusion and policy implications

Using information of more than 50,000 respondents from the HIES 2016-17 dataset, this
study, firstly quantified the economic loss due to the COVID-19 induced lockdown and sug-
gested the minimum support package to ensure food security of the daily wage-based workers
in Bangladesh. Nearly half of the world’s population is now under some form of restrictions
imposed by national governments to curb the spread of COVID-19. While this lockdown may
restrict the spread of COVID-19, in the absence of effective support, it may also generate
severe food and nutrition insecurity for daily wage-based workers, particularly in the develop-
ing countries [10, 27]. The ILO warned that due to COVID-19 induced movement restrictions
and lockdown, the participation of the global working force in the first quarter of 2020 has
declined by 4.5% which is equivalent to 130 million full-time jobs [8].

In Bangladesh, out of a 60.8 million employed labor force, 24.7 million (40.6%) are directly
engaged in the farm sector, of which 44.4% are paid on daily basis, and 36.1 million are
engaged in the nonfarm sector, of which 18.4% are paid on daily basis. This study stressed
that, compared to others, the daily wage-based workers in both farm and nonfarm sectors are
comparatively more resource poor in terms of land ownership and education. Based on the
estimated daily wage earnings, this study found that under the assumption of complete lock-
down, the daily economic loss due to prohibiting daily wage-based workers to work would be
US$ 64.2 million.

This study also demonstrated that the average wage elasticity in explaining the daily food
expenditure at the household level ranged from 0.20 to 0.34, and the daily household food
expenditure ranged from BDT 149.5-152.5 for the daily wage-based farm households. For the
daily wage-based nonfarm households, the average wage elasticity in explaining the daily food
expenditure at the household level ranged from 0.29 to 0.41, and the daily household food
expenditure ranged from BDT 167-171. Assuming 10%, 20% and 30% of the daily earnings of
the daily wage-based households in the farm and nonfarm sectors (6 = 0.1, 0.2 and 0.3) com-
pared to the normal time income, we have estimated that on average it is necessary to provide
daily BDT 51-104 or around US $ 1 per daily wage-based households during the COVID-19
induced lockdown time. It is important to mention here is that, the suggested minimum sup-
port US$ 1/day/household is calculated based on considering only food expenditure. The sug-
gested minimum support package is thus only suitable for the short-term. In the case of a
long-term lockdown situation, it is necessary to include the costs of health, education, clothing
and housing.

Recently, the government of Bangladesh announced the provision of approximately US$
24/month to two million to households [62]. In addition, 20kg cereals and food will be pro-
vided to 1 million households in Bangladesh [63]. While the amount of support is in line with
our findings, in the case of a lengthy lockdown period, it is necessary to consider other house-
hold costs, such as clothing, medicine and education in the support package. Moreover, as the
labor market of Bangladesh is comprised of 60.8 million active workers, the coverage of the
safety net should be expanded in the case of a lengthier lockdown. As food and nutrition inse-
curity can have long-run impacts on human capital formation, the government must expand
the emergency safety network program to include almost all marginal households or consider
loosening restrictions in the agriculture sector. Without effective support programs, an

PLOS ONE | https://doi.org/10.1371/journal.pone.0240709  October 16, 2020 16/20


https://doi.org/10.1371/journal.pone.0240709

PLOS ONE

COVID-19 induced loss and food security

implementation of a strict lockdown for a long time may be very difficult, if the poor house-
holds are forced to come out to search for works, money and food. In such case, to support
smallholder agriculture, wage workers and agricultural value chains, the government should
consider issuing movement passes to persons and carriers of agricultural input and output in
the case of a very strict lockdown scenario. Finally, it is also imperative to take necessary steps
against government failure in the form of leakage in distributing compensation packages. Oth-
erwise, the benefits of government effort may not reach to the vulnerable groups.
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