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Abstract

The Covidl9 pandemic has had a sudden and drastic impact on labour supply and output In
Ireland. As the Ish government responds, a key question is how cd@dwill impact
people and places differentifthere is considerable uncertainty around the implications of
social distancing measures and remote working for the Irish labour marketobjective of

this paper is to get a better understanding of the social distancing and remote working
potential at an occupationakectorand regional level in IrelandVe generate two indices
which capture the potential impact of Covi® through identifying (i) the occupans
which may have the most potential to engage social distancing procedures and (ii) the
occupations whichmay have the most scope for remote working. This is accomplished
using occupational level data from O*NET which provides very detailed information of the
tasks performed by individuals with their occupatiori®e paper identifies that social
distancing and remote workingotential differs considerablycross occupations, sectors
and placesExamples ofarge employmentwhich have relatively high indices are teaching
occupations at secondary and third level and programme and software developers. While
occupations which havlarge employment but which possess relative low indices are nurses
and midwives and care workerfhe potential for social distancing and remote work favours
occupations located in the Greater Dublin region and provincial city regigrestown level

¢ more affluent more densely and highly populated, better educated and better broadband
provisionedtowns have morgobs with greater potential for social distancing and remote
working.
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1. Introduction

The measures taken by governments throughout the waoolduppress the spread of the
Covid19 virus had instantaneous impacts on labour markefBhe sudden and large
international collapse of labour demand and supply meath®re is no previous economic
crisis in living memory that compares with this one.lreland, over one million people
became fully or partly reliant on the state for income support in only a few weeks since its
first knowncovid-19 case.In March, 2020, the Economic and Social Research Institute (ESRI)
predicted the Irish economy would ctact by 7.1 per cent with 350,000 job losses
(McQuinn, O'Toole, Alle€@oghlan, & Coffey, 2020By late April, the Irish government
predicted an even largegeDPcontraction of 10.5 per carwith unemployment to rise to an
unprecedented 22 per cen{Department of Finance, 2020A significant variation in
employmert exposure to covidlQispredictedr ONRP &a LNBfFyRQ&d NBIA2ya
of Ireland, 2020) As time passes, we learn thatodern economiesare less resiliento the
covid-19 pandemicthan at first forecastedand that the economic impact will be uneven
across regions

Socialdistancing measureare having a significantmpact on the quantityof labour which in

turn is significanty reducingoutput worldwide (Barrot, Grassi, & Sauvagnat, 2020; Koren &

t SG! 2. Itisrestimated that six weeksf drastic social disincing rules will reduce GDP

output from 4.3 per cent in Denmark to 9.2 per cent in Bulgaria, where -@cwsstry
differences are a result of national sectoral differences and remote work potéB@auot et

al., 2020) One of the significant elements of this crisis, is the economic contamioh

supply chain disruptionsicross urbasrural divides, regions and countrieBor example,

scenarios offokyo under a lockdown state for a monthesults ina GDPdecline of5.3 per

cent of annual GDId Japanwhere the indirect effects on other Japanese regions is twice as

large & the direct effect on Toky@inoue & Todo, 2020)Social distancing measures are
currently impactingoccupationssectors anglacesunequally. In the U.S.retail, hotels and
restaurants, arts and entertainment and education providers are the most affesgetbrs
OY2NBY 9 tS0! 3 HAnHNT a.dEneBéctors Witk thermiost peoplekKm (i 2 y =
NEOSALIG 2F GKS LNRaK D2 gJS Nyméy(Departmentloff RSYA O
Employment Affairs and Social Protection, 20263 accommodation and food services,

followed by wholesale and retail trade, repair of motor vehicles and motorcycleghamd

the constructionsector.

Social distancing measures drether forcing nonessential workers to work from home.
Prior to the ©vid-19 crisis,only 14 per cent of the Irish workforce workeamotely.
Education, ICT and the Finance sectors coetaiime highest percentages of employees
working remotely whilst the sectors of other, administrative, health, construction, retail,
transport and accommodation and food thdess than 1 out of every 10 employees
homeworking(Redmond & McGuinness, 2020§ince the lockdowralthough the extent is
unknown,a greater proportionof the workforce hae adgpted in some capacityo working
from home In the U.S., recent research identified that 37 per cent of jobs can be performed
entirely at home but with significant differences across industries and cifiesigel &
Neiman, 202Q) The substitution effect from workplace to remote workhas limited the
economic impact of thecovid19 shock and has limite the further spread of the virus.
However,Saltiel (2020)dentified that working from home was limited in a cressuntry



study for ten developing economies, with only 13 per cent of jobs across the economies
having the capacity to be conducted remotely.

To date little is known aboutsocial distancing ancemote working potentiain Ireland.The
objective of this paper is tbll this gap in the literaturdsy examiring the occupational social
distancing and remote working potentiat an occupational, sectoral amdgioral level We
generate two indices which capture the potential impact of Caddhrough identifying (i)

the occupations whiclhave the greater relative potential to engage social distancing
procedures and (ii) the occupations which have phegential greatestscope for remote
working. This is accomplishesing occupational level data from O*NET which poms
very detailed information of the tasks performed by individuals with their occupations. We
use these indices to provide insights into how different sectors of the economy and regions
may be impacted by social distancing measures and the extent tchwhis may be offset
(exacerbated) by the potential (inability) to work from home.

In doing sowe make twocontributions to te literature. Firstlyexaminingoccupational
social distancingalongsideremote working potential will provide a more comgrensive
understandingof covid-19 impacts on thelrish labour marketThere are industries where
social distancing and remote work indicators may collide and or divgkgdiu & Nayyar,
2020) and combining the both indicators provides more clarity on emmlegt risk For
example, most agricultural, construction and manufacturing work cannot be completed
remotely but also many work task& these areas may not require much face to face
interaction or physical proximityThe analysisfurther examines the impact at three
different levels: the national level; thandustry level; and at the regional level. This will
provide a greater understanding around the unequal impact c@@dwill have across
people and placeswvhich is particularly of relance for coviedl9 policy responses

In the next section we discufise data used in this analysis and the rationale underlying the
constructionof the two indices. Sectionf@esents the reslts of our analysis. Section 4
concludeghe study with a dicussion on policy implications

2. Data
In this section we begiin Section2.1 by discussing theise of O*Net data in the Irish
context and the information available from the Central Statistics Office of Ireland (CSO).
Section2.2 presents the construan of the Social Distancing Index. SectZoB presents
the construction of theRemote Working Index.

2.10Occupational Codes and O*NET
The O*NET database provides classifications, definitions and detailed information on a large
number of occupations. The gationnaires used in the O*NET Data Collection Program
collect detailed occupational data on the abilities, background, education, training, work
activities, knowledge, skills, work context and work styles from workers associated with
different occupations More specifically for our interests, we exploit data from the
generalized work activities and work context components to formulate the social distancing
and remote work indices, which we will discuss later.



O*Net provides 968 occupational codes whichtamato 2010US Standard Occupational
ClassificationsSOCp These occupational codes do not directly match to Irish occupational
codes as thdrish Central Statistics Office (CSO) bases their occupational classifications on
the UK SOGystem We apply a crosswalk in the same wasCaswley and Doran (2019)

The US and UK SOC are not directly comparable and there is no direct conversion available.
Therefore, in order to convert the US codes to their UK counterparts (whreh
approximatelyidentical to the Irish codes used by the C&®@)transform these data using a
series of established international classificationghis is accomplished through the use of

the International Standard Occupational Classifications (ISOQ®e UB SOCs can be
converted using the Bureau of Labour Statistics official conver@meau of Labor
Statistics, 2012) The codesvailable from O*Net ar&-digit US SOCs. When converting
these to the ISOC there is not a one to one matchis & due to the ISOC codes being at a
higher aggregation level. Therefore, in some instances, two or more of the US SOC codes
are combined into one ISOC code. Where this o¢e@umg data on occupations is averaged

to provide a single valueOnce the ades are in ISOC format it is possible to convert these
ISOC codes to the UK SOC codes astanversion frameworkleveloped by theDffice for
National Statistics (2010)In doing so, again there are a small humbkoccupationsvhich

have more than a one for one match and therefore there is a need to aveaage
occupational detailessociated with these occupations.s possible, once this process has
been completed, taranslate these UK SOC codes to Irisk $6des in a perfect one for one
match.

When the merge process is complete, out of a possible 327 SOC codes available in Ireland
we haveoccupational level data for 31& these. Therefore, our analysis begins with, what

the CSO define as, the detailedcupational classifications for Ireland of whiale have
occupational informatiorassociated witt818detailed occupations

2.2 0verview of the Irish Census 2016 data
In this paper we use data from the 2016 Irish census. We use data at national, regimahal,
town level to perform our analysis. At the national level we can match the occupational
codes from the US O*Net data to 318 detailed occupational codes. We only consider those
who indicated that they were in employment in the 2016 census. Therefohen we
perform our analysis at the national level it is at the highest level of disaggregation available
to us. The same is the case for regional data (31 regions of Ireland). This data is also
available at the detailed occupational codes level. Hmwuedata at town level is only
available at the intermediate occupational level. This is at 25 occupational codes.
Therefore, our index data must be aggregated from 318 detailed occupations to 25
intermediate occupationsit the town level This aggred®n is weighted by the proportion
of individuals employed in each occupation.



It should also be highlighted that the data we use is based on place of residence, not place
of work. Place of work data is not available with sufficient occupational ddttol facilitate

this analysis. Therefore, there is likely to be some bias in the regional and town level
analysis, due to missing individuals who commute from rural regions or who reside in one
region and travel to another for work. This should be kiepmind as a limitation of this
analysis, but is only relevant for the regional level analysis. Nevertheless this analysis still
provides a detailed, valuable insight into the patterns of social distancing and remote
working potential across Ireland.

2.3Measuring Social Distancing Potential by Occupation
When we consider the construction of an index measuring the extent to which social
RAAGEFYOAY3 Yl @& AYLI OGO 2y AYRAQDA R Hasedhisl 0 A f A
index on the work oKoren and B i !  éwhaidevelop a social distancing index based on
occupational level data from O*Net. The index is comprised of 14 questions from O*Net
which provide insights into the degree to which faoeface contact is required for the role
the individualundertakes. These can be divided into three broad categories (i) teamwork
requirements, (ii) customer orientation, and (iii) physical presence. In addition to these
elements we also add the extent to which the job requires individuals to work in close
physical proximity to others. Each variable takes a value ranging from 0 to 100. |In
constructing our index we get the unweighted average of the 15 individual indicators. A
value closer to O indicates that social distancing potential is low while a ehdge to 100
indicates that social distancing potential is higkull definitions of the 15 variables are
provided in Appendit.

2.4 Measuring Remote Working Potential by Occupation
To measure the potential for remote worke follow the approach adopted bpingel and
Neiman(2020). Again, this utilises data from O*Net to construct an index of the potential
for different occupations to work from homerhis is based on 17 variables from O*ldatd
again an unweighted average is taken to provide our indexesdhi7 variables relate to
issues such as the ability to usemail rather than facdo-face communication, does the
individual need to use or service specialized equipment, does the job require the use of
protective equipmentamong other factors. A fudlefinition of the 17 variables as well as
their coding is displayed in Appendix

2.50verlap between the indexes
There is an inherent overlap between the two indexes in terms of some of the variables
used from O*Net. Some variables which are indicatdrthe ease at which social distancing
may take place overlap with some indicators of whether it is possible to work remotely.
Indeed we observe a correlation of approximately 0.55 between our social distancing index
and our remote work index.This is bit into the definitions of our indexes due to the
variable choice for each index.

3. Results

3.1 Social Distancing and Remote Work Potential at National Level



We begin our analysis at the national level at detailed occupational codes of which we
possess 3. For each occupation we have a specific value for social distancing potential
and remote work potential. At a national level the two indices display degree of
correlationas has been discussed in the previous section

Figurel shows a scatter plobf the social distancing and remote work indices with the
points weighted by the importance of that occupation to the economy (in terms of number
of people employed).What can be observer that occupations which have a high degree
of social distancingotential also possess a high degree of remote work potential. In
addition to this the size of the bubble indicates the proportion of the workforce employed
within that occupation. What we observe is that there apecupations with large
proportions of enployment at either end of the spectrum of our indices. These are the
occupations which offer opportunities for continued work at lower levels of risk (through
either social distancing or remote working) and occupations which will prove challenging (as
it will be difficult to social distance and/or remote workExamples of large employment
occupation which have relatively high indices #&eaching occupations at secondary and
third level and programme and software developeM/hile occupations which haviarge
employment but which possess relative low indices atgses and midwives and care
workers.

Figurel: Social Distancing and Remote Work Potential Indexes (wejgintgoortion
employed in each occupation)
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Further insights into the national level picture emerge when one aggregates occupations to
broad occupational classification and also considers the spread within these occupations.
For example one can clearly observe in Figuifgelow that individuals empyed in the
protective services occupation classification have the lowest potential for remote work on



average. Which is closely followed by thoséle@alth and social care associate professionals
occupations. We note there is a spread between the mimmand maximum values in
these occupations which indicates the degree of variability within these ar&lisoughin

the case ofprotective serviceoccupations which includeoccupations such afirefighters

and police officers the values, despite havsmne degree of spread, are all relatively low
The other managers and proprietors occupational category has a large spread across
minimum and maximum values in our social distancing potential index. One of the best
placed occupations within this broad @gpational category to social distanceMsnagers

and proprietors in forestry, fishing and related servisde some of the occupations with

the least ability to socially distance aresidential, day and domiciliary care managers and
proprietorsand health care practice managers

Progressing to the remote working potential index in FigBnee observe a similarly low
index value for protective services occupations. But other occupations, sutleragntary
trades and related occupationshich had a r&atively high potential for social distancing in
this case possess a low remote working potential indeXeaching and educational
professionaloccupations which were at the middle of the ranking for social distancing
potential have significant potentiabf remote working. We note that withinHealth and
social care associate professiomacupations there is a large degree of variation in the
degree of remote work potential. In this instance councillors have the potential for remote
work, while occupatios such as paramedics have limited ability.



Figure2: Social Distancing Potential by Broad Occupation (unweighted)
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Note 1: The average social distancing index value is taken when aggregating to the broad occupational
category. 327 detailedategories are aggregated to 25 intermediate categories.

Note 2: Error bars show the minimum and maximum index value within that intermediate occupational
category.



Figure3: Remote Working Potential by Broad Occupation (unweighted)
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Note 1: The aveige remote working index value is taken when aggregating to the broad occupational
category. 327 detailed categories are aggregated to 25 intermediate categories.

Note 2: Error bars show the minimum and maximum index value within that intermediate occoglatio
category.

3.2The Sectoral Perspective
Aggregating our occupational data to broad sectoral level gives an indication of the extent
to which broad sectar of the economy have the potential to transition to work from home.
Much of the discussion of the 1@ening of the economy focuses on sectors as opposed to
occupations, and there can be a large degree of variability in the ability to social distance
and remote work within a given sector due to the different characterssbf occupationsif
we consider theAgriculture, forestry and fishing sector of the economy we note significant
potential for social distancing, but very limited potential for remote working. Other sectors
have low scores for both indices such as Watgpply; sewerage, waste management and
remediation activities.



Tablel: Remote Work Potential by Sector

Social Remote
NACE Sector Distancing Working
Agriculture, forestry and fishing (A) 0.89 0.03
Mining and quarrying (B) 0.3 0.26
Manufacturing (C) 0.61 0.31
Electricity, gas, steam and air conditioning supply (D) 0.54 0.57
Water supply; sewerage, waste management and
remediation activities (E) 0.33 0.35
Construction (F) 0.24 0.15
Wholesale and retail trade; repair of motor vehicles and
motorcycles (G) 0.24 0.59
Transportation and storage (H) 0.27 0.23
Accommodation and food service activities (1) 0.27 0.53
Information and communication (J) 0.85 0.86
Financial and insurance activities (K) 0.67 0.78
Real estate activities (L) 0.32 0.69
Administrative and support service activities (N) 0.53 0.41
Professional, scientific and technical activities (M) 0.75 0.82
Public administration and defence; compulsory social
security (O) 0.55 0.6
Education (P) 0.66 0.92
Human health and social work activities (Q) 0.26 0.86
Arts, entertainment and recreation (R) 0.56 0.76
Other service activities (S) 0.21 0.84
Activities of households as employers producing activities of
households for own 0.89 0.93
Activities of extraterritorial organisations and bodies (U) 0.7 0.77

3.3The Regional Perspective
Progressing from the national context to the regional context, Figupeesents a map of
Ireland with social distancing potential across administrative areas. What can be noted is
that the regions which have the highest potential social distancing indexes are in the regions
around Dublin, Cork Cityzalway cityand Donegalvith mid-high values in other provincial
city counties However, what is important to note here is that this index is based on where
people live, not where people work. Therefore, while the regions around Dublin City have
high values of these indices & highly likely that many of these individual work in Dublin
City itself. Occupational data is not available at a sufficiently detailed level to use place of
work data to recreate this type of analysi®egarding remote working potential similar
pattern is observedn Figureb.



Figure4: Social Distancing Potential by County
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Figure5: Remote working by county



