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The first COVID-19 case in China can be traced back to November 17th

2019, though only confirmed as a novel coronavirus in early January. The

first case outside China was reported on 13th January 2020. Since then

the virus has spread to almost all corners of the globe. In the three months

since 13th January 2020, 1.8 million people has been confirmed to have been

infected by the virus and 110,890 people have died because of the infection.

The actual numbers are most certainly higher since innumerable number of

people have not been tested.

How do we tackle this marauding novel virus? The only way humanity

seems to be able to fight back is to shut down everything, stop all kinds

of activities, and recede to our homes. A large part of the world has done

that. India too has reacted in the same way. In India travel restrictions

and closures of schools, cinema halls, etc. started in February in some parts

of the country. In March the number of cases kept increasing and on 24th

March a country wide lockdown was announced. 1.3 billion people were

asked to stay at home, all schools closed, all transport stopped, all work

stopped, all markets closed. This is unprecedented, a word that by now has

become cliched. As we know that counterfactuals are notoriously difficult to

estimate, so we will probably never know how many, but there is no doubt

that this lockdown decision has saved many lives.

While staying boxed at homes and not venturing out has kept the num-

ber of infected and deaths (due to COVID19) low, it has the potential to

devastate the economy. Needless to say, that countless number of people

have been suffering income loss and are facing economic hardships during

the period of lockdown. While the economic impact of COVID19 is brutal

across all affected countries in the world, for India it can have a much more

serious repercussion. India is a developing country with a long way to go

before it becomes a developed economy. GDP in India has been growing at

a reasonable rate, but clearly has to maintain a faster growth rate to ensure

a chance to make it to the league of developed country. This gets more

complicated because of the demographic structure large percentage of In-
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dias population is young right now as India is moving through demographic

transition. So, the longer this complete lockdown lasts, more damage it will

cause to the economy and livelihoods of people. The short run implications

are possibly more troublesome at the moment. This episode can push large

number of people into poverty, malnutrition can increase, people may even

face life-threatening hunger. Some observers have brought up the spectre

of a famine to describe the impending economic hardships. Thus, while

we cannot take drastic steps for resumption of economic activities that can

cause numerous deaths, we need to open up the economy as much as possi-

ble and as soon as possible. It is impossible to continue the shutdown until

a vaccine is developed which can be 12 to 18 months away. Further, while

people have accepted the lockdown for the time-being, if it goes on for too

long restlessness will set in among the population and it will be challenging

to ensure compliance. The big question is how to go about this opening

up. Clearly, while the lock down was announced at one go with a few hours

of notice, similar big bang announcement to withdraw the lockdown is out

of question. So, what are the steps involved? Which geographical areas,

industries, firms should we let function first and when? This article tries to

answer these questions.

The most obvious thing to look at is the geographical distribution of

infection. In areas, where the spread is limited, or where the number of

infected people has come down below a certain threshold, economic activities

can be allowed. However, just focusing on this will not be enough to kickstart

the economy. The areas which contribute a larger share to the GDP are also

the areas where infections are high. Moreover, this can be fickle, with areas

moving in and out of lockdown not very conducive for sustaining economic

activities. So, we need to look beyond just infection rates in an area.

We look at those industries that has the potential to continue operating

even when a large number of their workforce continue to work from home.

This will ensure that a fraction of the economy operates while maintaining

social distancing norms as advocated by health professionals. However, this

itself may not be enough. In India, it is possible for at most 15% of all

workers to work from home and it is heavily skewed towards certain indus-
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tries. That can be a problem as all industries use output from some other

industries as their input. Some industries are more critical in their ability

to supply to other industries. Thus, we need to also consider the network

structure of the industries and figure out how to allow the more central

industries to operate.

In the following sections we look at three criteria that can be used to

open up the economy to a certain extent.

Which Geographical Locations?

When we consider withdrawing restrictions in phases, one of the simplest

strategy may be resumption of economic activities based on the infection

rate in a particular geographical area. To make the plan administratively

feasible it is best to consider data at the district level. We can decide

which districts can be kept open and which districts should continue with

lockdown depending on the extent of spread of COVID19. What we need to

do is to find out the health risk to the population of the district based on the

infection rate. Using inputs from health professionals and epidemiologists

we can categorize the districts into three groups - high risk, intermediate

risk and low risk - based on two cutoffs. These cutoffs can be dynamic and

as more information comes in and the epidemiological model becomes better

we can adjust this number. This cutoffs can also be varied depending on the

health infrastructure and preparedness of the district. Economic activities

in these three types of districts will be of varying types and degrees. It

does not make sense to have a single decision regarding closure of economic

activities and restrictions on movement of people in these three types of

districts.

However, if we use the infection rate cutoffs as the only criterion to

open up districts, then we may not be able to make much headway in our

objective resuming economic activities as soon as possible. It is likely that

COVID19 will spread more in districts that generates more income and

are also likely to be more densely populated. More economic activity in

a district simply increases the likelihood that an infected person interacts
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with a large number of people and in turn infects some of them. In fact,

one of the common places to pick up the infection is the workplace. If you

look at the anecdotal data, this bears out some of the areas most affected

by this novel virus are places like Mumbai, Delhi, Noida, and Indore. If we

follow the strategy of only geographical lockdown then it is likely that we

will open areas whose contribution to GDP and employment are low.

To check whether areas with high economic activities are also more likely

to have higher infection rates, we regress the number of COVID-19 infections

in a district as of 12th April 2020 using the data from the Ministry of Health

and Family Welfare on night light data of 2013 from each district. Night

light data is a proxy for economic activity in that district. Higher density of

night lights imply more economic activity in that district. From Figure 1 we

can see that areas where the night light density is highm spread of COVID

-19 seems to be high too.

Figure 1: Night Light and COVID - 19 infections
Note that the base map is from GADM.org and does not depict international bound-
aries.

To formalize this, we first do a simple OLS, then run regressions by

adding a state fixed effect. Finally, we run a third regression that includes
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Table 1:

Variables Covid Covid Covid

Average NL 1.631*** 3.282*** 3.32***
(2013) [0.24] [.38] [.39]

Constant 1.202 3.17 0.37
[4.04] 12.85 14.63

State
Fixed effects

N Y Y

With
Covariates

N N Y

Observations 320 320 320

Notes: Standard errors in brackets are clustered at industry-year level. ***
p<0.01, ** p<0.05, * p<0.1

the state fixed effect and also a covariate, area of the district.

The results are as we expected. There is a significant positive correlation

between night light density and the number of COVID-19 infections in a

district. The coefficient is significant in all three regressions. That means,

the more productive a district is, higher is the number of infections. Thus,

shutting down all districts with medium to high COVID-19 infections mean

we are closing down districts that are producing more compared to those

with lower or no COVID-19 infections.

Who can Work From Home?

So, if we cannot keep the economically active districts open because of the

high probability of spreading the infection and we cannot keep them shut if

we want economic activities to restart, what do we do? One option is to let

people work from home (WFH). This will reduce, or even eliminate, inter-

actions across groups. People can, to borrow New Zealand Prime Ministers

terminology, stay within their private bubbles.

However, not all jobs can be done remotely away from physical work

premises. The question is what type of jobs can be done from home and
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if the percentage of such jobs is significant. To understand that we need

to consider each occupation category and figure out what percentage of

workers in that occupation can work from home. Unfortunately, there has

not been much work on this in the Indian context. However, recently

[Dingel & Neiman, 2020] estimated the number of workers by occupation

that can work from home. They have used two Occupational Information

Network (O*NET) surveys: work context and generalized work activities.

They have used the questions within those two surveys to estimate share of

jobs that can be done at home in each occupation type. From their study

we take the estimate of what percentage of workforce for a particular type of

occupation can work from home. Then we use the NSSO surveys to estimate

the number of people who can work from home for each occupation type.

The first challenge in trying to do so is the mapping the categories used

in the O*NET survey to NSSO categories. The mapping is shown in the

appendix. Another problem is that the latest data available is the NSS 68th

round, which is from 2011-12. In certain sectors the technology might have

changed between then and now and as a result the proportion of workers in

that sector that can work from home might have changed. However, it is

unlikely that overall the change will be drastic.

In Table 2, we list all occupation types from O*NET, and find the num-

ber of workers in each category from NSS data. The third column in the table

gives us the share of workers in each occupation type in the total number

of full time workers. The WFH Score column is taken from O*NET which

gives the share of workers in that occupation that can work from home. The

last column gives us the total number of workers of each occupation type

who can work from home.

From the NSS data, as the Table 2 shows, we find that there were

36,32,39,449 workers employed full time. 1 This includes both formal and

informal workers. Our calculations tell us that about 15.9%, or 5,80,70,185

workers across various occupation types, can work from home. This estimate

compares well with estimates of other developing countries. [Saltiel, 2020]

estimates the share of workers that can work from home in 10 developing

1We did a similar exercise using the part time workers, the results are quite similar.
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Table 2:

Occupation
Number of
Workers

Share of total WFH Score WFH Nos.

Computer and Mathematical
Occupations

14,33,664 0.39 1 14,33,664.00

Education,
Training, and Library Occupations

84,43,946 2.32 0.98 82,75,067.08

Legal
Occupations

5,32,536 0.15 0.97 5,16,559.92

Business and
Financial Operations Occupations

60,11,561 1.65 0.88 52,90,173.68

Management
Occupations

3,50,44,624 9.65 0.87 3,04,88,822.88

Arts, Design,
Entertainment, Sports, and Media Occupations

5,65,001 0.16 0.76 4,29,400.76

Office and
Administrative Support Occupations

18,70,891 0.52 0.65 12,16,079.15

Architecture
and Engineering Occupations

15,40,818 0.42 0.61 9,39,898.98

Life,
Physical, and Social Science Occupations

9,26,413 0.26 0.54 5,00,263.02

Community and
Social Service Occupations

10,69,812 0.29 0.37 3,95,830.44

Sales and
Related Occupations

2,01,55,490 5.55 0.28 56,43,537.20

Personal Care
and Service Occupations

40,66,056 1.12 0.26 10,57,174.56

Protective
Service Occupations

24,38,263 0.67 0.06 1,46,295.78

Healthcare
Practitioners and Technical Occupations

22,97,608 0.63 0.05 1,14,880.40

Transportation
and Material Moving Occupations

1,67,43,618 4.61 0.03 5,02,308.54

Healthcare
Support Occupations

92,073 0.03 0.02 1,841.46

Farming,
Fishing, and Forestry Occupations

6,72,90,246 18.53 0.01 6,72,902.46

Installation,
Maintenance, and Repair Occupations

48,43,430 1.33 0.01 48,434.30

Production
Occupations

3,08,96,466 8.51 0.01 3,08,964.66

Food
Preparation and Serving Related Occupations

10,01,66,075 27.58 0 0.00

Building and
Grounds Cleaning and Maintenance Occupations

3,28,53,826 9.04 0 0.00

Construction
and Extraction Occupations

2,29,05,311 6.31 0 0.00

Customs* 1,71,041 0.05 0.52 88,086.12

Misc.** 8,80,680 0.24 0 0.00

Total 36,32,39,449 100 5,80,70,185.39
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countries and finds it ranges from 5.5% in Ghana to 23% in Yunan province

of China.

As expected, there is a great degree of variation in the share of people

who can work from home for different professions. At the top, for occu-

pations like computer and mathematical operations, 100% of the workforce

can work from home. Similarly, a large proportion of workers in education,

library and training and legal professions can also work from home. At the

other end, in construction and extraction sectors, workers simply cannot

work from home.

Even if we assume that all people across all occupations who can work

from home do end up working from home, it will be a small fraction of the

total workforce. In India during the lockdown at most 15.9% of all full time

employed people can potentially work from home. This is an upper bound.

There are two issues with this. One, in many occupations, it is possible for

a small fraction of workers to work from home. But they may not actually

be able to work if the main business is closed. For example, an accountant

at a steel factory may not have much to do if the steel factory is closed.

So, the number of people who can gainfully employ themselves from home

will be lower than what we have calculated. The second issue is that even

in firms where a large proportion of workers can work from home, a small

number of on-site staff are needed to maintain the infrastructure that allows

the firm to run. Unless that happens, even the set of people who are capable

of working from home will not be able to do so.

As such, we will have to allow some people to work from location other

than homes. Thus, we will have to device ways where the firms allow only

the minimum number of employees to work on-site. This problem has been

solved in two different ways in two countries Sweden and Singapore, in a

fashion that typifies each country. In Sweden, it is entirely based on trust

and responsibility on part of individuals and businesses. In Singapore, it is

the responsibility of the company to maintain the minimum staff required

and no more than that and they can be fined if found otherwise. In India,

of course this will be much more challenging, not only because of the size

which is disparately different from either of the countries mentioned but
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also because of complexities of federalism, lack of trust in the society and

the ineffectiveness of penalty systems, and corruption. However, given that

already a system of issuing passes for workers considered part of essential

services has been operationalized, that can be extended to give passes to

companies which will be expected to resume production. Companies, that

belongs to those sectors where large fraction of people can work from home,

can be issued certain number of passes based on their need to keep their

operations running. This system of issuing passes will also record the number

of workers working away from home for each company which can be audited,

and companies fined for misuse. With this we can ensure that a section of

workers keep working and certain types of businesses keep functioning.

To understand which industries has the capacity to function well when

majority of their workers are working from home, it is not enough to look

at classifications of occupations as we have done in the table above. We

need to do this at the level of industry. So, for each industry we decompose

the number of workers into different occupation groups. Then using their

work-from-home score for that particular occupation, we find out how many

workers in that industry can work from home. This helps us classify indus-

tries according to share of their workers who can work from home. Table 3

gives us the total number of workers, number of workers who can work from

home and the share of WFH workers in the total for each industry.

As we see there is a great amount of variation across industry in terms of

the share of workers in that industry who can work from home. While for an

industry like Computer Programming, Consultancy and Related Activities,

83% of the workers can work from home, only 1% of workers in Remediation

Activities and Other Waste Management services can work from home.

We categorize industries according to the percentage of workforce who

can work from home (WFH). Here again, we divide the industries into three

categories, MAX-WHF where work from home is possible with minimal

support (say, WHF score above 0.7), MID-WHF where work from home is

possible with some support (say, WFH between 0.4 and 0.7) and MIN-WFH

where work from home is challenging (WFH less than 0.4). Table 4 shows

the number of distribution of workers and WFH numbers across the three
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Table 3:
Industry

Total no. of
workers

WFH no. share of WFH

Computer programming, consultancy and related activities 1360082 1122526.69 0.83

Legal and accounting activities 1002514 789510.75 0.79

Employment activities 84409 62409.34 0.74

Real estate activities 779751 571234.44 0.73

Activities of head offices; management consultancy activities 79927 56919.48 0.71

Education 11967204 8295956.605 0.69

Other financial activities 628984 426211.47 0.68

Postal and courier activities 535628 362238.84 0.68

Information service activities 453920 301334.21 0.66

Insurance, reinsurance and pension funding, except compulsory social security 849027 562683.09 0.66

Financial service activities, except insurance and pension funding 2252066 1407949.18 0.63

Rental and leasing activities 408950 236351.05 0.58

Advertising and market research 136906 78963.91 0.58

Extraction of crude petroleum and natural gas 179735 101395.18 0.56

Motion picture, video and television programme production, sound recording and music
publishing activities

77959 43057.15 0.55

Architecture and engineering activities; technical testing and analysis 174322 88811.4 0.51

Publishing activities 349213 169068.53 0.48

Accommodation 695079 334380.3 0.48

Office administrative, office support and other business support activities 859612 400527.17 0.47

Broadcasting and programming activities 59838 26482.21 0.44

Sports activities and amusement and recreation activities 142423 62827.13 0.44

Scientific research and development 73092 32058.56 0.44

Retail trade, except of motor vehicles and motorcycles 29448944 12625117.32 0.43

Wholesale trade, except of motor vehicles and motorcycles 4470239 1902048.47 0.43

Gambling and betting activities 71358 28075.17 0.39

Telecommunications 916396 354761.52 0.39

Creative, arts and entertainment activities 500125 191081.9 0.38

Manufacture of computer, electronic and optical products 380664 143382.01 0.38

Air transport 96481 36298.26 0.38

Public administration and defence; compulsory social security 6587368 2465398.44 0.37

Other professional, scientific and technical activities 641776 239606.12 0.37

Activities of membership organizations 845022 310239.43 0.37

Food and beverage service activities 5512738 2006063.83 0.36

Travel agency, tour operator and other reservation service activities 390038 133238.19 0.34

Water collection, treatment and supply 255239 84565.41 0.33

Printing and reproduction of recorded media 501158 165211.24 0.33

Manufacture of motor vehicles, trailers and semi-trailers 839493 272131.9 0.32

Activities of extraterritorial organizations and bodies 12277 3944.81 0.32

Wholesale and retail trade and repair of motor vehicles and motorcycles 28,69,635 886802.34 0.31

Manufacture of coke and refined petroleum products 145492 44479.18 0.31

Manufacture of beverages 420237 126608.82 0.30

Manufacture of electrical equipment 844205 251653.95 0.30

Repair and installation of machinery and equipment 852839 242986.33 0.28

Manufacture of machinery and equipment n.e.c 884336 244850.11 0.28

Warehousing and support activities for transportation 795974 219592.62 0.28

Manufacture of food products 4898006 1320998.57 0.27

Electricity, gas, steam and air conditioning supply 1105739 295564.79 0.27

Manufacture of paper and paper products 411887 106728.8 0.26

Other personal service activities 4901620 1206411.22 0.25

Manufacture of fabricated metal products, except machinery and equipment 2449551 575130.48 0.23

Manufacture of pharmaceuticals, medicinal chemical and botanical products 715032 165300.21 0.23

Repair of computers and personal and household goods 2354619 541220.96 0.23

Libraries, archives, museums and other cultural activities 89429 20149.91 0.23

Manufacture of other transport equipment 477870 104214.5 0.22

Mining of metal ores 119075 25887.49 0.22

Human health activities 3152609 684660.635 0.22

Mining support service activities 19990 4228.52 0.21

Manufacture of chemicals and chemical products 971213 205426.98 0.21

Social work activities without accommodation 711789 143615.825 0.20

Other manufacturing 2574682 517616.97 0.20

Manufacture of wearing apparel 6914484 1296358.79 0.19

Services to buildings and landscape activities 268134 48256.88 0.18

Manufacture of rubber and plastics products 983646 176721.6 0.18

Manufacture of wood and products of wood and cork, except furniture; manufacture of articles
of straw and plaiting materials

3008833 494516.16 0.16

Water transport 124313 20278.46 0.16

Land transport and transport via pipelines 14906052 2294613.045 0.15

Residential care activities 139204 20761.22 0.15

Manufacture of basic metals 1312435 179093.12 0.14

Mining of coal and lignite 586522 79587.97 0.14

Manufacture of furniture 1964396 264734.22 0.13

Veterinary activities 131714 17259.595 0.13

Manufacture of leather and related products 1109992 142711.9 0.13

Manufacture of textiles 6817366 871605.65 0.13

Waste collection, treatment and disposal activities; materials recovery 611907 73587.04 0.12

Forestry and logging 6,93,433 79143.61 0.11

Manufacture of other non-metallic mineral products 3631232 410836.42 0.11

Security and investigation activities 621631 70191.67 0.11

Activities of households as employers of domestic personnel 3135472 347100.46 0.11

Manufacture of tobacco products 3558796 332397.35 0.09

Other mining and quarrying 1308951 113439.83 0.09

Civil engineering 4955516 388356.36 0.08

Specialized construction activities 3492987 240992.13 0.07

Fishing and
aquaculture

1229928 73634.89 0.06

Construction of buildings 28239135 1581036.37 0.06

Sewerage 57015 2762.45 0.05

Crop and animal production, hunting and related service activities 15,89,54,092 3734606.275 0.02

Remediation activities and other waste management services 18952 138.55 0.01
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categories.

Table 4:

Range Category WFH no. share of total no. of workers share of workers

WHF > 0.7 MAX-WFH 2602600.7 0.01 3306683 0.01
0.4 < WHF < 0.7 MID-WFH 27457461.8 0.08 53763141 0.15
WHF < 0.4 MIN-WFH 27722849.5 0.08 298092100 0.84

As we see from the table only 1% of the workers are in the category of

MAX-WFH and 15% are in MID-WFH category.

Thus, even with this additional criterion, only a small fraction of the

Indian economy will open up. Further, there is another serious problem. If

the supply chains are disrupted, then even for a firm that can function by

allowing its workforce to work mostly from homes, there will not be much

work to do. Take for example an advertising firm. It is likely they can keep

up their operations with their employees working from homes. However, if

their clients are not producing that cement that creates the unbreakable wall

or that shaving blade with the extra 7th blade, what will they advertise?

The problem is, of course, more acute in manufacturing. So, what we need

also to do is to look at how central an industry is and find ways to start

operating the most central ones first.

How Central?

The output of many industry is used by other industries as inputs. Certain

outputs are used by several industries, while some by few and some other

outputs may reach consumers directly. How many different industries use

output of one particular industry gives us a sense of how important that

industry is in the chain. In terms of resuming economic activities, the im-

portance of such industries in enormous. Of course, it is not all that linear

many industries will use each other’s outputs or output of a third industry

which uses one of their inputs. So, to understand how central an industry

is in the production chain, we analyze the network. Since we are using ASI

data, we are limited to using data from manufacturing sector only. We find
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out all the linkages and plot that.

Figure 2: Network of Industries

We rank each industry according to their centrality in the network.

Higher rank (say, rank 1) means that that particular industry supplies to

several other industries. Keeping their output flowing will be critical to

opening up other industries. Note it not only matters how many indus-

tries one particular industry supplies to, but also how central those other

industries are. The following table shows the industries and their ranks.

What we find is that manufacturing of chemicals and chemical products

is quite central to all of the manufacturing process. That industry needs to

resume production at the earliest. This is quite important to understand.

Suppose, for example, it is decided that for whatever reason manufacturers

of leather and related products will be allowed to resume production, but not

the manufacturers of chemicals and chemical products. This might then be

a pointless exercise, since without supply of chemicals the leather industry

may not be able to operate.
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Table 5:
Industry Rank

Manufacture of chemicals and chemical products 1

Manufacture of tobacco products 2

Manufacture of rubber and plastics products 3

Manufacture of other non-metallic mineral products 4

Manufacture of food products 5

Manufacture of coke and refined petroleum products 6

Other manufacturing 7

Manufacture of paper and paper products 8

Manufacture of basic metals 9

Manufacture of beverages 10

Manufacture of fabricated metal products 11

Manufacture of other transport equipment 12

Manufacture of all types of machiner 13

Manufacture of textiles and wearing apparel 14

Printing and reproduction of recorded media 15

Manufacture of pharmaceuticals 16

Manufacture of wood and products of wood 17

Manufacture of motor vehicles, trailers and semi-trailers 18

Manufacture of leather and related products 19

Manufacture of furniture 20
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Recommendations

We recommend a three-step process for identifying districts and industries

where economic activities can be resumed in a staggered manner, following

all necessary precautions. We choose districts as the unit of analysis for this

purpose, both for reasons of availability of data and administrative ease. In

the first step, we identify districts by their current infection rates. We seek

two cutoffs — a higher cutoff (the upper bound) and a lower cutoff (the

lower bound) — to be obtained from epidemiologists and other scientists

working in this area. The higher cutoff gives the infection rate beyond

which a district is completely shut down and steps 2 and 3 (discussed later)

are not applicable. These are the high-risk areas. The medium-risk districts

are those whose infection rate lies between the higher and the lower cutoff.

For these districts, steps 2 and 3 are followed and decisions are made at

district level based on those criteria. The low-risk districts are those where

infection rates are below the lower cutoff value. These districts can opt

for a variety of economic activities (using steps 2 and 3) but simultaneously

making sure that the social distancing and use of proper protection gears (as

recommended by ICMR) are maintained. The infection rates can calculating

by the method of moving average over a period of 7 days.

Once the medium-risk and low-risk districts are identified, we go to step

2. In the second step we categorize industries 1 according to the percentage

of workforce who can work from home (WFH). Here again we divide the in-

dustries into three categories, MAX-WHF where work from home is possible

with minimal support (say, WHF score above 0.7), MID-WHF where work

from home is possible with some support (say, WFH between 0.4 and 0.7)

and MIN-WFH where work from home is challenging (WFH less than 0.4).

Industries that belong to MAX-WHF employ 0.9% of all full-time workers

in India, whereas 15.1% of full-time workers belong to the MID-WHF indus-

tries. The rest are in MIN-WFH industries. A firm that is in the MAX-WFH

score can be allowed to operate in all districts. Both, MAX-WFH and MID-

WFH can operate in an intermediate-risk district by allowing the minimum

number of on-site employees that are absolutely needed for the running of
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the firm. The district administration can use a system of passes, which can

be audited, to ensure no more than the minimum staff are working from

on-site locations and all necessary precautions, including maintaining social

distancing and basic hygiene are followed by these firms.

For MID-WFH and MIN-WFH (and those who do not fall under emer-

gency services), we go to step 3. In step 3, the selection criterion is based on

the centrality of the industry. The industries are ranked according to their

centrality. The medium-risk to low-risk districts administration can then

consider allowing the more central industries to resume partial production,

even if the WFH score for those industries are less than 0.4 (MIN-WFH).

Once again, the focus should be on maintaining appropriate precautionary

measure and the administration must ensure compliance. By this criterion,

a medium-risk district may allow its Chemical units to (partially) operate,

but will not immediately allow the Wood Product manufacturers to open

shop. We can choose a cutoff of allowing the top 60% of the most central

industries, or we can allow a graded response with the opening of a few of

the most central industries and then reviewing the decision every 7 days.

A district whose infection rates are close to the upper limit may opt for a

graded response, while a district with infection rate close to the lower limit

may opt to open more sectors simultaneously. Steps like staggered shifts,

etc. can be taken so that social distancing is maintained.

15



COVID - 19 Exit Strategy Chatterjee, Dey, Jain

References

[Dingel & Neiman, 2020] Dingel, J. I. & Neiman, B. (2020). How Many Jobs

Can be Done at Home? Technical report, National Bureau of Economic

Research.

[Saltiel, 2020] Saltiel, F. (2020). Who Can Work From Home in Developing

Countries? Technical report, University of Maryland.

16 REFERENCES


