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Abstract

In this paper we propose a comparable measure of approximate teleworkers in Latin American
countries using official labor surveys. To do this, we start from a review of the context and
concept of teleworking that allows a better understanding of the matter. Then, we study the
literature and propose a standard methodology, understanding teleworkers as homeworkers with
occupations supported by Information and Communication Technologies (ICT). Finally, we
apply our methodological proposal in Colombia, Brazil, and Argentina, finding that the
conditions imposed by the pandemic seem to have increased levels of effective use of telework.
However, the use of telework has not been "massive", even in the face of the severity of the
pandemic. We close the paper by exploring the characteristics of the approximate teleworkers,
obtaining that they tend to be more female, have university education, and work in small firms;
they also are slightly older than other workers.
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Introduction

Nowadays, the most widely adopted technology in the capitalist system has been the ordered and
articulated interaction of inputs and labor in a physical space. This interaction and the proximity
of the physical spatial location allows taking advantage of economies of scale, location, and
positive externalities, among others (Marshall 1919, Ellison and Glaeser 1999, Feldman and
Audretsch 1999). In this sense, techniques have been developed to manage interrelation,
supervision and control in companies based on a group of people who work simultaneously and
in a coordinated manner in the same place (Meyer III 1981, Cherns 1976, Greif 1991). The
profits derived from these practices have created strong formal and informal institutions around
them.

However, the rapid advances in Information and Communication Technologies (ICT) have
generated innovative alternatives for individuals to interact without the requirement of being
physically in the same place. That alternative breaks that restriction of the dominant production
technology, expanding the production possibilities of societies in several economic sectors.

Currently, it is possible to work remotely supported by ICT. This option has been detected, at
least, since the decade of the 50's; when a massive use of this work modality was foreseen
(Baruch 2001)*. However, until 2020 it had not been substantially registered in the labor
markets, as seems to be the case today, to face the need for isolation caused by the Covid-19
pandemic (ILO 2020). The economic activities whose workers can make their contribution
remotely have achieved to continue operating, encountering challenges and gains in the process.

Therefore, it can be thought that teleworking is a topic of public policy that has become relevant
on the world scene and suggests that we are facing a transformation of the world of work that
needs to be measured, modeled, and monitored, since it could directly affect a diversity of
socioeconomic issues, as the generation income, labor participation, economic growth,
productivity, quality of life, and quality of employment, among others. In this sense, it is crucial
to be clear about its concept and to have a measurement of its presence in the economies. That
has been possible in developed countries®, but not in most nations, as in Latin America where the
household surveys do not ask directly about the matter (ILO 2020). Then, we present a proposal
to measure approximate teleworking in a standard labor survey in Latin America, in a
comparable way. We also show an application of the methodology in Colombia, Argentina, and
Brazil, representative nations of the region with continuous and rapidly available information.

4 Baruch (2001) found this in several studies: Jones (1957), Nilles, Carlson, Gray, and Hanneman (1976), Toffler
(1980), Kelly (1985), Baruch and Nicholson (1997).

5 European Survey on Working Conditions allows classifying and monitoring employees by their workplace (home,
office or other location) and the intensity and frequency of ICT use outside the employer's premises (Eurofound and
ILO 2019).
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The paper is organized as follows. Following this introduction, we present a review of the
context, the concept, and the measurement approaches to telework in the literature. Third, we
expose our proposal for comparable measurement of approximate teleworkers based on official
labor surveys, understanding teleworkers as homeworkers with occupations performed with the
support of ICTs. Fourth, we apply the methodological proposal to Colombia, Brazil, and
Argentina to identify the magnitude of teleworkers in these countries, as well as explore their
main characteristics. Fifth and finally, the conclusions and recommendations derived from this
research are outlined.

We found that, following our methodology, the approximate teleworkers in Colombia, Brazil,
and Argentina have increased their share of the national total of workers. The evolution is
different among these countries. Argentina seems to have strongly assimilated the teleworking
modality. Based on the results obtained, for the three countries, we also found that teleworkers
tend to be more female, have university education, and work in small firms. They are also
slightly older than other workers.

L Teleworking: context, concept, and approaches

Context

Production technologies have marked economic eras. In the beginning of humanity, production
occurred on a small scale through hunting, agriculture, livestock, and craft activities. With the
arrival of the Renaissance, there was a boom in inventions and with them, new ways of doing
things. This gave rise to the First Industrial Revolution, characterized by the technification of
tasks, steam generation, market-scale production and, of course, the appearance of the factory.
Then, with the creation of the Ford production line, the Second Industrial Revolution was
introduced. In it, the use of electricity and the assembly line leveraged the creation of products
(Comin 2011).

The Third Industrial Revolution occurred when the automation process was maximized, and
electronics were implemented together with advances in ICT. Today humanity is immersed in
the Fourth Industrial Revolution, in which intelligent products are created from cyber-physical
systems, hyperconnectivity, the “internet of things” and big data (Requeijo 2021). It is necessary
to highlight that, since the Third Industrial Revolution, humanity began a process of adoption of
digital technologies, whose first stage was to generate digital skills in the population. Later, in a
second stage was the digital use and, finally, the current stage of digital transformation (Laloux
2014; Berger 2016; Fernandez and Diaz-Pérez 2018).

Then, in a world of constant evolution, work modalities have also been evolving (Cabrera 2020),
(Beraud 2018). People who originally worked individually or in small groups outdoors, or in
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small workshops, began to work in large groups inside a factory and, recently, to use alternatives
such as working remotely by piece or teleworking.

Teleworking is a labor innovation of recent conception and use (Sanchez and Montenegro 2019;
Castellano et al., 2017). This implies a considerable degree of lack of knowledge on the subject.
Although the scientific community has recently been closing the gap in knowledge at a fast pace
and there is some quantitative research (Gajendran, Harrison, and Delaney-Klinger 2015,
Golden, Veiga, and Dino 2008, Greer and Payne 2014, Oviedo-Gil and Cala, 2023, Oviedo-Gil
and Cala, 2023 A), most studies have focused on descriptive exploratory qualitative approaches
and case studies, as explained by Raghuram, Wiesenfeld, and Garud (2003), Baines (1999),
Beraud, Villa-Enciso, and Valencia-Arias (2016), ILO 2020C, ILO 2021, and Las Heras and
Barraza (2019).

So far, the evidence suggests a relationship between the use of teleworking with growth and
economic well-being, productivity, job quality, quality of life and labor participation, among
others. There is still a wide space for analysis, especially of a quantitative nature, that gives rise
to a greater understanding of telework as a work modality and a possible instrument of public
policy. This is why it is important to have a national measurement of teleworking to support that
kind of studies.

Concept

From the etymology of the word “telework”, it comes from the Greek root "telou" which means
"far" and from the Latin root "tripaliare" whose meaning is "work" (Gentilin 2021). So, it implies
executing labor from a place far from the predetermined one.

In the academic literature, the first reference to teleworking or telecommuting® is found in a
study about communications and organizational decentralization. In it, the use of new computer
and telecommunications technologies is studied to maintain or increase the productivity of
administrative and management functions with no commute required (Nilles 1975). The
argument presented points that teleworking would have an impact on practices and policies in
transportation, telecommunications, work, and land use. That would allow decentralization of
organizations and a new level of development in the knowledge and information industries.

Later, at the 1996 world conference of the International Labor Organization (ILO) the concept of
home work was established. That concept is broader than teleworking, but it has its hold on it.
"Home work" was specified as:

“(...)the term home work means work carried out by a person, to be referred to as
a homeworker, (i) in his or her home or in other premises of his or her choice,

6 These terms are equivalent. In American literature, "telecommuting" is more used, while in European literature the
use of "teleworking" is more frequent.
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other than the workplace of the employer, (ii) for remuneration, (iii) which results
in a product or service as specified by the employer, irrespective of who provides
the equipment, materials or other inputs used, unless this person has the degree of
autonomy and of economic independence necessary to be considered an
independent worker under national laws, regulations or court decisions” Article 1
(Convention 177, 1996).

Due to the recent and increased interest in studying telework, the ILO has published documents
proposing conceptual differences between "remote work", "telework", "work at home" and
"home-based work" (ILO 2020; ILO 2020A). Based on this analysis, teleworking is recognized
as a subcategory of home work that corresponds to those who use information and
communication technologies (ICT) to work remotely.

In this sense, a concept of teleworking widely cited in the literature is “the use of ICT — such as
smartphones, tablets, laptops and desktop computers — for the purposes of work outside the
employer’s premises” (Eurofound and ILO 2019, p. 5). Based on this, the authors even subdivide
teleworkers as: (i) regular or occasional; (i) high, medium, or low frequency of ICT use; and (iii)
from home or other locations.

Additionally, it is relevant to review the national definitions of teleworking in some Latin
American countries, especially, where we are applying our methodology. In Colombia, to
legislate on teleworking, the following definition was adopted:

"Teleworking. It is a form of labor organization, which consists of the performance
of paid activities or provision of services using information and communication
technologies - ICT - for contact between the worker and the company, without
requiring the physical presence of the worker in a specific job site”’” Article 2 (Law
1221 2008)

Based on this Law and its regulations in Decree 884 (2012), a Colombian study proposes to
understand teleworking as a concept with three components: (i) employment relationship, (i)
spatial and temporal flexibility in the use of the modality and (iii) intensivity of ICT use
(Tapasco 2021).

In Argentina, the Ministry of Labor, Employment and Social Security defines teleworking as:

“(...) a form of remote work, in which the worker carries out his activity without the
need to physically present himself at the specific company or workplace. (...)
[teleworking] It is carried out using information and communication technologies

7 Own translation.
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(ICT) and can be carried out at the worker's home or in other places or

establishments outside the employer's home”®

In Brazil, the legislation defines teleworking as “the provision of services predominantly outside
the employer's premises, with the use of information and communication technologies that, by
their nature, do not constitute external work™® (Da Silva 2020, p. 2).

These national definitions are very close to each other, as well as to the Eurofound and ILO
(2019) definition. Therefore, conceptually it is clear what should be measured. In any case, for a
more comprehensive conceptualization some studies propose understanding teleworking as an
evolving phenomenon. Three evolutionary stages are mentioned in the literature. A first stage,
"Home Office", marked by the reduction of mobility and the use of technological equipment and
fixed connectivity. A second stage, "Mobile Office", where the use of mobile devices disengaged
work from home, but still depending on fixed connectivity to information networks. The third
stage, "Virtual Office", has remote access through a variety of laptops and mobile connectivity
(Messenger and Gschwind 2016; Gentilin 2021).

In addition, a study elaborated by Lamond, Standen, and Daniels (1998) urges to consider
teleworking not only in terms of where it is done or what equipment is used, but to understand it
as a set of labor practices associated with a wide variety of organizational, social, individual, and
historical forces that impinge on it. Examples of this are the degree of knowledge required, ease
of measurement of results and work autonomy, intra- and extra-organizational contact, the
degree of use of telecommunications and technological equipment and the amount of time spent
in different locations (traditional office, home, nomad, remote office, or telecentre). Along these
lines, the characteristics that a teleworker should have been identified, such as results orientation,
communication skills, little need for supervision, adaptability, organization, solid knowledge
about their work, overseeing optimal work for the job and having a favorable home environment,
among others (Baines and Gurvis 2009; Jaramillo and Restrepo 2011).

Approaches to the measurement of teleworking: A review of the literature

Until the beginning of the century, most of the literature on telework focused on its pros and cons
from the point of view of employers and workers through qualitative descriptions and specific
case studies (Raghuram, Wiesenfeld, and Garud 2003). Subsequently, some controlled
experiments have been carried out in China and the United States and a variety of literature has
been developed, closing the gap in knowledge about the phenomenon.

8 https://www.argentina.gob.ar/trabajo/teletrabajo/que-es - Own translation. Teleworking in Argentina is regulated
by Law 27.555 (2020) that stipulates the contractual conditions that must be met, working hours, rights and duties,
training, benefits, among others.

% Own translation. The regulation of teleworking in Brazil is found mainly in the Law 13.467 (2017)
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Only recently, specialists have attempted to quantify the number of homeworkers, concentrating
primarily on potential workers, rather than actual ones. In the United States, Hensvik, Le
Barbanchon, and Rathelot (2020) found that around 15% of working hours were performed at
home in the US from 2011 to 2018. But the potential is higher. According to Bureau of Labour
Statistics (2019), 29% of wage and salary workers could work from home.

Subsequently, Dingel and Neiman (2020) try to solve the question How many jobs can be
performed at home? by classifying the feasibility of working at home for all occupations using
two Occupational Information Network (O*NET) surveys and merging this classification with
occupational employment counts. They found that 37% of jobs in the United States can be
performed entirely at home. Based on Dingel and Neiman (2020) methodology, there are four
interesting applications to specific countries. First, Albrieu (2020) and Foschiatti and Gasparini
(2020) estimated between 26% and 29% of potential homeworkers in Argentina. Second, Guntin
(2020) estimated between 20% to 34% potential homeworkers in Uruguay. Third, Saltiel (2020)
makes this estimate for some developing countries using occupation surveys. He finds that 5% to
23% of work in low-income economies could be done from home. Fourth, Cardenas, Motana,
and Bosworth (2021) try to answer to the question Which Workers are Most Exposed to covid-19
and Social Distancing Effects in a Dual Labour Market? and using data between 2016 and 2019,
found that one-fifth of occupations in Colombia can potentially be performed remotely. In fact,
they infer that any worker in these occupations would be a potential teleworker, although they do
not make a distinction with homeworkers.

In Brazil there is also a potential of homeworkers estimation. But this was done using
households’ surveys by the Institute of Applied Economic Research (IPEA). It was calculated
that 20,8 million people could work from home (22.7%). That study finds that those who are
more likely to work from home are science and intellectual professionals (65%), followed by
directors and managers (61%), administrative support (41%) and technicians and mid-level
professionals (30%) (Goés and Martins 2020; CNI 2020).

* In 2020, the ILO estimates that there were about 260 million homeworkers in the world in
2019, representing 7.9% of global employment. These estimates are based on data from
118 countries, representing 86% of global employment. The methodology implemented
adapted elements of Dingel and Neiman (2020) and included a consultation by the Delphi
method with dozens of experts around the world (ILO 2021). The study also found about
homeworker (not only teleworkers) that (i) most of them were women (56%); (ii) more
than half worked in services, while about a third worked in industry and the rest (16%) in
agriculture; (iii) had lower income than the rest of the workers, evidencing a “penalty” for
doing the work outside the employee's facilities; (iv) and had a gap in social protection
coverage close to forty percentage points compared to those who work outside the home.
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Also based on the Dingel and Neiman (2020) methodology, the International Monetary Fund
(IMF) created an index of teleworking capacity. That index matches the characteristics of
individual workers with their ability to telework. The study found that accommodation and food
services, construction, transportation, and wholesale and retail trade sectors are less tele-
workable, so the loss of jobs under isolation conditions would be concentrated in them
(Brussevich, Dabla-Norris, and Khalid 2020).

It is also relevant to note that in July 2021, a technical note makes a first analysis of post-
pandemic homeworkers in some Latin American countries (Maurizio 2021). It is found, for the
countries considered'?, that between 20% and 30% of wage earners were working from home
during confinement, compared to less than 3% in 2019. Additionally, it was identified that in the
exceptional context imposed by the pandemic, formal workers with higher levels of qualification,
working in professional, technical, and administrative occupations, have exhibited the greatest
possibilities of continuing to carry out their work tasks from their homes.

Regarding specifically teleworking, we found that in Argentina a survey of 250 large firms was
conducted, finding that 93% had adopted teleworking as a policy in response to the COVID-19
pandemic, and only 48% was able to continue normal operations (PNUD 2020). In Colombia,
teleworking has been studied since 2012 for the Government. This was done through a telephone
and online survey of formal companies in 12 large cities. Main findings in 2020 were: (1) 2 out of
10 companies have formally implemented teleworking; (ii) 56% of the (formal) companies were
in the process of adopting telework; (ii1) 91% do so because it was the only option during the
health emergency; and (iv) 40% of companies are willing to migrate to teleworking once the
health emergency is over (MinTIC 2020).

I1. Proposal for measuring teleworking and its application in some Latin American
countries

In this section the proposal for measuring teleworking and its application in some Latin
American countries is presented. Before doing so, it is convenient to notice the main
characteristics of the labor market in the reference countries studied. Latin America has
historically suffered from a deficit regarding the quantity and quality of the jobs, as is mentioned
by ILO (2021A). The pandemic increased the problems of the labor markets since some formal
workers lost their jobs and were forced to work informally to acquire some income'!. Any case,
unemployment and informality are continuously present in Latin American Countries.

19 Brazil, Uruguay, Costa Rica, Perti, Argentina, and Chile.
! For the interested reader, the effects of the pandemic on the economies and labor markets of Latin America are
widely covered by detailed ILO reports (ILO 2020) (ILO 2020B) (ILO 2020C) (ILO 2021) (ILO 2021A).

42



In that context, this research seeks to measure teleworking. European specialists measure
teleworking considering the place and use of technologies employing the definition “the use of
information and communication technologies — such as smartphones, tablets, laptops and
desktops — to work outside the facilities of the employer” (Eurofound and ILO 2019, p. 5).
However, there is no information available to directly calculate this concept in most countries in
the world, so there is a barrier to study it. Therefore, trying to approach that definition, in this
research we propose to use the information that is usually collected, making a comparable
application for Colombia, Argentina and Brazil. The identification process proposed in this
document is shown in Illustration 1. This is an approach in four stages, that goes from the
general population to the population of interest, applying filters according to the conditions that
characterize each subpopulation. Then, the total number of inhabitants of the country is
estimated by the official household surveys; later, the number of workers is determined; after
that, the homeworkers are identified; and finally, the approximate teleworkers are estimated. The
process is detailed below.

Illustration 1. Proposed process of identification of approximate teleworkers

1 2 3 4

General Workers » Home workers > Approximate
population : T teleworkers
Gener@l popqlation that: Wozkers who: “ Homeworkersmth """"
o Is in working age 3 “Worl( from home o ‘ occupations that can
i Perfqum work 5 d_o not travt_al to work - use IGT to perform
activities for at least 3 With status in * them remotely
! one hour a week empby ment: L T s
i+ Receive or nat . employees, employers,
¢ remuneration . own-account workers or
i contributing family
i workers

Source: own elaboration

First stage: general population

The first stage consists of estimating the general population using official household surveys. In
Colombia, the National Department of Statistics (DANE) collects the Great Integrated
Household Survey (GEIH). In Argentina, the National Institute of Statistics and Censuses
(INDEC) conducts the Permanent Household Survey (EPH). And, in Brazil, the Brazilian
Institute of Geography and Statistics (IBGE) produces the National Survey by Household
Sample (PNAD). The surveys of Colombia and Brazil have national coverage, while the
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Argentine survey only has urban coverage'> (INDEC 2003). Considering this and based on the
most recent microdata available from the surveys, the general populations are calculated. These
magnitudes were corroborated with the official statistics of the countries.

It is relevant to mention that household surveys in Latin America, and in general in the world,
had to change their collection operations during 2020 due to the pandemic. In Brazil, Colombia,
and Argentina, the collection methodology changed from a face-to-face method to a telephone
one. Likewise, the number of questions in the questionnaires was reduced, prioritizing key
variables for comparable monitoring. The statistical teams in these countries indicates that the
sample and the structure of the questions were maintained to avoid bias and facilitate
comparability. In any case, all of them comment that in the telephone operations non-response
rates were higher than for the designed sample, which may not have selection bias since the
households that did not respond were always replaced randomly using the selection procedure,
following the international recommendations of statisticians around the world who faced the
same situation. Anyway, when there was evidence of bias, the statistical institutes in the
countries of reference adjusted their expansion factors, as explained in the technical
documentation ((IBGE 2020), (DANE 2020), (INDEC 2020)). This situation also occurred in
other Latin American countries, as reported by ECLAC (ECLAC 2022). This article uses the
official expansion factors, then includes the adjustments made in each country.

Second stage: workers

The condition of worker is achieved when a person is of working age and executes activities for
at least one hour in the reference week of the survey, with or without remuneration. Such a
definition arises from the agreement on international labor statistics of the ILO and allows
international comparability. So, the definition is maintained, and the official national estimate of
the working population is replicated.

Third stage: homeworkers

The next stage of the methodology is to calculate the number of homeworkers adopting the
indications of the ILO:

“In order to be identified as a home-based worker and homeworker, the individual
must first self-identify as an active member of the labour force (“working”). Then,
two additional questions are combined: the first question identifies persons who
usually work at home (“place of work”) and the second question identifies whether
they are employees, employers, own account workers or contributing family
workers (“status in employment”)”” (ILO 2021, p. 36).

12 Specifically, the coverage of the EPH is 31 urban agglomerations and one urban-rural area.
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Then, it is necessary to refer to the official survey questionnaires to find information about the
place of work and employment status, both are standard variables, at least in Latin American
surveys.

Place of work

To identify the workplace, it is necessary to find a question about it, and/or about the way to get
to the workplace in the questionnaire of each survey. The questions are:

Colombia: Where do you primarily do your work?'> And What kind of transportation do you
primarily use to get to your job site?’* (DANE 2021)

Argentina: Where do you mainly perform your tasks?'> (INDEC 2021)
Brazil: So where do you normally exercise this job?'® (IBGE 2021)

Once the variables that correspond to these questions are identified in each database, the workers
estimated in the previous stage are filtered, keeping only those who answered that they work "in
this dwelling" or “at the domicile of residence”. In addition, when information on how to get to
the workplace is available, those workers who say they do not travel are added.

“Status in employment” or occupational position

To complete the calculation of homeworkers it is required to select valid status in employment.
That condition is usually included in Latin American surveys because in 1993 the ICLS created
the International Classification of Status in Employment, known as ICSE-93. Which classifies
jobs using the criteria of economic risk, solidity of the link with the job and type of authority
held. In the status of employment it is normally possible to identify who are employees,
employers, self-employed workers, auxiliary family workers, domestic employees, day laborers,
members of producer cooperatives, among others.

13 The response options are in this dwelling; in other dwellings; in a kiosk — booth; in a vehicle; from door to door;
open space on the street (mobile and stationary); fixed premises-office-factory-etc.; in the countryside or rural area;
sea or river; on a construction site; in a mine or quarry; other.

14 The response options are intermunicipal bus; urban bus; on foot; metro; articulated transport; taxi; company
transport; car for private use; boat-canoe; horse; motorcycle; moto taxi; bicycle; does not travel; other.

15 The response options are in a local, office, establishment, business, workshop, or farm; at a fixed street stand or
kiosk; in vehicles: bicycle, motorcycle, car, boat; in a vehicle for transporting people and goods; in construction,
infrastructure, mining, or similar works; in this dwelling.

16 The response options are in establishment of another business/company; in a place designated by the employer;
client or customer; in the domicile of employer, employer, partner or customer; at the domicile of residence, in an
exclusive place for the performance of the activity; at the domicile of residence, without an exclusive place for the
performance of the activity; in a motor vehicle (taxi, bus, truck, car, boat, etc.); on a public road or area (street, river,
mangrove, public forest, square, beach, etc.).
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Colombia captures the information for the mentioned classification by the question “In this job
you are...?”, meanwhile Argentina uses “occupational category?”’, and Brazil asks, “In that job,
...2” Response options are similar due to ICLS standardization. According to ILO instructions
every option is accepted for being a homeworker except domestic employees or day
laborers/peons. Then, it is necessary to discard workers who answered those occupational
categories.

Fourth stage: approximate teleworkers

To this point, it has been possible to identify "homeworkers" according to international
standards. However, to identify teleworkers, it is also necessary to identify the use of ICTs in
their work, which is not available in household surveys in Latin America. For this reason, we
propose to make an approximation based on the occupation declared by people, bearing in mind
the following considerations.

First, to estimate the potential of homeworkers, an approach based on occupations is widely used
(Dingel and Neiman 2020; Leibovici, Santacreu, and Famiglietti 2020; Albrieu 2020; Foschiatti
and Gasparini 2020; Céardenas, Motana, and Bosworth 2021), as mentioned before those authors
employ occupational information to calculate the potential, not the actual number of
homeworkers. So, there is evidence of a link between occupations and home work.

Second, the Inter-American Center for the Development of Knowledge in Vocational Training
(CINTERFOR) estimated in 2020 the potential proportion of workers who could carry out their
activities from home in the world. This was done by adapting the Dingel and Neiman (2020)
methodology and asking experts around the world about the probability that each occupation
would be performed from home. According to the authors: “The differences between the
estimates (countries) reflect to a small extent subjective differences between experts, but to a
larger extent they reflect differences in the underlying social, economic and infrastructure
conditions between groups of countries” (ILO 2020B, p. 2).

Third, for Latin America it was found that: “(...) Formal workers, with higher levels of
qualification, working in professional, technical, and administrative occupations, have exhibited
the greatest possibilities of continuing to carry out their tasks work from their homes” (Maurizio
2021, p. 1)!7. The author's inference suggests that such occupations correspond to teleworkers,
although she makes a more general reference to homeworkers. In addition, that study states:
“Formal wage earners, with a higher educational level, adults, and performing professional,
technical, managerial and administrative tasks, have been able to make more intensive use of
this work modality” (Maurizio 2021, p. 3)

17 Own translation
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Fourth, in 2006, a paper was carried out regarding occupations in ICT. This document provided
elements to update the international classification of occupations considering the new ICT skills
that some occupations require. The author states that the dominant use of those skill levels in
International Standard Classification of Occupations (ISCO) can be found in several major

groups, which include Managers, Professionals, and Technicians and associate professionals and
Craft and related trades workers (ILO 2006).

Fifth, A study about preparatory qualifications for occupations in Industry 4.0 or Fourth
Industrial Revolution states that the news in this era are based on technological innovations in
digitalization which change the interfaces between human labour and computer-controlled
processes. Thus, certain technological capabilities are the focus of attention, specially, the
exchange of information and data as well as communication. There are important professional or
academic qualification requirements for becoming an expert in a digitalized work activity, as
well as the chances to further develop personal qualifications in the work activity itself (Kuper
2020). Therefore, it could be inferred that occupations that require personnel with tertiary
education are the most susceptible to the use of ICT.

Sixth, in that sense, looking to solve "Who are the best positioned workers to work from home?",
an analysis for OECD countries finds that 30% of workers could telework, but the likelihood
decreases for workers without tertiary education and with lower levels of numeracy and literacy
skills. This research also estimates the average feasibility of teleworking by occupation. They
found that business and administration professionals, information and communications
technology professionals, and administrative and commercial managers are best positioned to
work from home, with a feasibility of teleworking above 70%. But they also discovered that a
wide range of professional, technical, and managerial occupations are more than 30% likely to
use telework (Espinoza and Reznikova 2020).

Therefore, it is found in the literature a recurring link among types of occupations, home work
and use of ICT skills. All of them are the key components of teleworking, according to the
definition. For this reason, we propose to have a measure of approximate or potential teleworkers
by filtering homeworkers according to their occupations, as described below. This is relevant
because not all homeworkers are teleworkers, for example, part-time jobs in maquila industries
can be performed as homeworkers, but they clearly do not belong to the category of teleworkers.

The information on the occupation performed by the workers is collected as usual practice in the
labor surveys of each country. This variable is generally an open question that is subsequently
coded by using a standardized classification possibly the ISCO or a national classification. In
Colombia, DANE collects information about the job by asking the employed "What do you do in
this job?" and coding with the National Classification of Occupations of the National
Apprenticeship Service (SENA) of 1970 (DANE 2021)'®. The Argentine questionnaire asks

18 Cardenas, Motana, and Bosworth (2021) use an artificial intelligence algorithm on the open variable to classify
occupations, which refines the analysis within the country. In this paper, we refrain from modifying the
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about occupation at work and the resulting variable is coded using the National Occupational
Classifier (INDEC 2021). In the Brazilian case, the form asks for the occupation and the IBGE
uses the Classification of Occupations for Household Surveys to codify the answers (IBGE
2021). This would be the last stage of approach to teleworkers, which we hope would be an
educated estimation of teleworking.

At this stage, it is necessary to consult the classification of each country and exclude occupations
that are not suitable or viable through teleworking!®. We propose to exclude occupations
following the findings of ILO (2020B). In that study, the research team asks about it to experts
all around the globe?. The authors calculated the likelihood of being able to work from home by
occupation (See Graph 1). They find that working from home is likely in managers,
professionals, technicians and associate professionals, and clerical support workers, which is
consistent with other studies referenced above. Note that these occupations correspond mainly to
white collar or office jobs, which require to be supported by ICTs, as ILO (2006) and Espinoza
and Reznikova (2020) found. Therefore, we propose discarding from the estimate of teleworkers
those who perform other kinds of occupations.

Graph 1. Estimated global probability of being able to work from home by occupation.

Amed Forces Ocoupations [l 3.3%
Elementary Occupations 0.0%
Plant and Machine Operators and Assemblers | 0.0%
Craft and R elated Trades Workers [l 3.9%
Skilled Agricultural, Forestry and Fishery Workers [l 22%
Services and Sales Workers W 1.7%
Clerical Support Workers NN  55.8%
Technicians and Associate Professionals [NIININGNNGGNGNNNNNNNEN 51.5%
Professionals | 49.4%
Managers [N 1 7.3%

Source: Estimates extracted from (ILO 2020B)?!

classifications made by the countries in order to (i) have maximum comparability between countries and (ii) make
direct calculations so that they are easily replicable for new data or other countries.

19 The National Classification of Occupations is not available on the web, but you can write down to DANE to
access it. While the classifications used in Argentina and Brazil can be found on the INDEC and IBGE websites,
respectively (INDEC 2001) (IBGE 2021B).

20 In Latin America they received a response from experts in Argentina, Brazil, and Chile.

21 ' We are very grateful to the ILO team, specially to Florence Bonnet, for sharing details of their work in ILO
(2020B) with us.
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Estimation of approximate teleworkers in Colombia, Argentina, and Brazil

When the proposed methodology is applied, the results in the first and second stages correspond
to replicating the official calculations of the national population and population of workers. Next,
we present the results for the third and fourth stages. Remember that the Argentine survey
corresponds to urban conglomerates, while the Colombian and Brazilian surveys have total
national coverage. Then, the results are presented for urban areas in each country and national
total only for Brazil and Colombia.

Estimate of homeworkers

In the third stage of the implementation of the methodology, an estimate of homeworkers is
obtained. Our estimates for Argentina, Colombia, and Brazil are presented in Graph 2. The
period of time studied is of particular importance because they represent the behavior of the
variable before the Covid-19 pandemic (2019), just in the appearance of the pandemic (2020)
and recently (2021). As can be seen, Argentina initially registered around 6% of its workers in
home work. But this country dramatically increased the use of this modality, just as the
restrictions associated with the pandemic appeared. In the second quarter of 2020, 22.2% of
workers carried out their tasks from home. Since then, in Argentina this fraction has been
maintained, with a slight downward trend. 17.9% is the latest data available for the second
quarter of 2021, which is equivalent to 2.15 million Argentine workers.

In contrast, in Colombia it is observed that home work was on average 14.0%, prior to the
pandemic. In the first quarter of 2020, the indicator suffered a shock and began to grow from the
third quarter, reaching a level marginally above the pre-pandemic level of around 16.0%. In
percentage terms, the behavior of home work is very similar between urban areas and the
national total. The difference is the number of homeworkers. Thus, for example, for the third
quarter of 2021, there were, approximately, 2.7 million in urban areas and 3.3 million for the
national total.

For Brazil we found that the proportion of homeworkers before the pandemic was very stable,
around 5.0%. However, since the pandemic, this indicator shows a smooth sustained growing
trend, reaching 7.2% in national estimation, and 7.8% in urban areas for the third quarter of 2021
(6.7 and 6.4 million of workers, respectively). As in Colombia, national and urban trends in
Brazil are very similar.
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Graph 2. Estimates of homeworkers in Argentina, Colombia, and Brazil
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Estimate of approximate teleworkers

The number and proportion of teleworkers with respect to the total of workers for Brazil,
Colombia, and Argentina are shown in Graph 2. It is interesting that, both in proportion and in
number, approximate teleworkers have stable levels during 2019 in every country.

In Brazil, telework estimates show a similar pattern to those of home work. Starting from the
standard pre-pandemic levels, a stable gradual increase is identified until reaching 5.0% of
teleworkers in national estimates and 5.5% in urban areas (between 4.5 and 4.7 million of
workers). This is different in Colombia. Since the first quarter of 2020, a drop in the Colombian
series was evident. This reflects the strong economic shock caused by the isolation measures in
the face of the pandemic. There was an initial cessation of almost all kinds of activities,
including tasks that could have been done by teleworking. However, immediately after, in the
second quarter of 2020, pre-pandemic levels were recovered and in the third quarter teleworkers
were already 56% more than at the end of 2019. From that point on, the trend has been an
increase in teleworking population, both in the number of workers and in percentage, as well as
national and urban areas estimation. The most recent information available indicates the presence
of about 1.4 million teleworkers, this is 6.5% of the national total of workers, 1.2 million of
teleworker (7.1%) in urban areas. Finally, Argentina shows the highest acceptance of
teleworking, among studied countries; once tested, a larger fraction of this modality seems to
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have been installed in the country. This could be due to its productive structure and the type of
jobs it has. If the use of teleworking had not been attempted by the force of inertia in the
traditional way of producing, in the face of the pandemic, companies were forced to look for new
alternatives, finding teleworking as a valid form, as pointed out by Guyot and Sawhill (2020).
This could be perceived as a structural change. In the second quarter of 2021, it is estimated that
there were about 1.4 million Argentine teleworkers, which corresponds to 11.3% of its workers.

In any case, in the shock suffered by the economies, it is expected that there will be a double
effect. On the one hand, isolation practices would encourage teleworking. On the other hand, the
economic impact would cause companies to reduce their required level of employment. So,
looking at growing numbers would suggest that teleworking played an important role in the
global situation and the positive effect was higher.

Graph 3. Estimates of teleworkers in Argentina, Colombia, and Brazil

Argentina Colombia Brazil
Urban areas Urban areas Urban areas
2000 20%  » 1500 8%  » 5000 8%
i
1500 15% % 6% % 4000 6%
£ 1000 £ 2000
1000 w0 8 % ;(mo 1%
(-] = A
500 % 8 N 2% S 1000 2%
0 ®% E 0 % E 0 0%
Lol A W O o O P 5 O R R | g L I R T o B T 2] o e O T o T - T o
dadogogs o H et R - R H A A e S AN
= s s Py L2 £l -] ol o o SRR SO 0 ROl
[T - R - T o E e S o T = N = T = B = = [ R o B o N o RN - N o T o T = N o (=) famt oo N o S e T o R o B o T o T - S o B o B =
(o I o B o IR oot O o RN o Y o RN & IR o BN o | ¥ o B o B o B o B o RN o B o BN o B o N o R o | k Lo BN o B o B o NN o N 4% N o R o B o B o RO o |
—Number ===%; ——Number ===% —_— -
Colombia Brazil
Total (National) Total (National)
» 1500 &% 5000 6%
£ e £ 4000 ETT %
£ 1000 - <tion 4%
H] 4% 3 R T i 3%
2 500 e M 0 2%
s L 2 1000 1%
g 0 0% g 0 0%
L e I T e T o B T S 3] 3 e B i e 5 B B Bl B
g A ddddddd Ll g A ddddddd Lt
= e T Bl e S0 R T IO o o B o S =1 i s B < B B B |
= [l I = 0= 0 = B = T = ) - = (o B B o B = R = o S e e -
¥ o B o B o B o B o RN o B o BN o B o N o R o | ¥ Lo B o B o B o B o BN o BN o BN o B o BN o BN o |
——Number ===% ——Number ===%;

Source: Own calculations based on EPH-INDEC, GEIH-DANE, and PNAD-IBGE

Who are the teleworkers in Colombia, Argentina, and Brazil?

As an overview, without the objective of realizing an exhaustive analysis of the characteristics of
teleworkers, we estimate averages in some key variables (see Table 1). We find that in
Argentina, Colombia and Brazil, teleworkers, compared to other types of workers, tend to be
more female, have university education, and work in small firms; they also are slightly older than
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other workers. The differences in age are not large, but they show a trend of greater experience,
greater teleworking. Perhaps the experience could provide tools for workers to be more
autonomous and make it easier for them to work remotely. Note that in Argentina teleworkers
have a marked university education compared to other types of workers, 61.0% versus 21.7%;
this is consistent with the ICT skills needs mentioned in the literature. Likewise, it is striking that
in Brazil and Colombia, teleworkers report working in small companies with high frequency,
86.9% and 85.7%, respectively. One hypothesis to consider on this matter is the greater
flexibility that small companies could have had to quickly adopt the teleworking modality in the
face of the abrupt appearance of the pandemic.

The details of the characteristics of teleworkers, as well as their dynamics over time, are such a
deep topic that require further investigation. Such an analysis could show how the ideal profile of
a teleworker is refined in these countries.

Table 1. Average characteristics of teleworkers versus other workers in Argentina,
Colombia, and Brazil, 2019-1 to 2021-3

Small Medium  Large
Male Age University firm firm firm

Others  57.9% 41.1 21.7%  38.8%  21.3% 26.5%
Argentina*®

Teleworkers 44.6% 43.9 61.0% 57.9% 12.4% 25.9%
Others  60.6% 39.5 26.6% 57.8% 13.9% 23.6%

Colombia

Teleworkers 47.5% 44.4  42.9% 85.7% 4.6% 9.8%
Others  58.7% 39.0 21.6% 499%  22.4% 27.7%

Brazil

Teleworkers 36.4% 40.5 35.1% 86.9% 4.1% 9.0%

Source: Own calculations based on EPH-INDEC, GEIH-DANE, and PNAD-IBGE
* To Argentina 2019-1 to 2021-2
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III.  Conclusions and policy recommendations

First, before attempting to measure teleworking, it is crucial to study its concept in depth. This
avoids confusion or mixture of definitions that make inference difficult. This study finds
convergence in the definition of teleworkers as homeworkers with occupations supported by
Information and Communication Technologies (ICT).

Second, using the definition to which literature has converged and the information available, this
research shows that it is possible to identify approximate teleworkers in a comparable measure
across countries by following a four-step methodological proposal: (i) by counting the general
population. (ii) by identifying workers according to globally accepted guidelines. (iii) by
selecting among them those who are homeworkers. (iv) estimating approximate teleworkers by
filtering potential occupations that could be done using ICT. The use of this methodology makes
it possible to estimate effective homeworkers, not only potential ones. Moreover, we try to go a
step further by estimating the approximate factual teleworkers, our main object of analysis.

Third, as a novel approach, we found that Colombia and Argentina present similar levels of
home work, about 16.0% and 17.9%, respectively. In contrast, Brazil exhibits just under half of
that level, around 7.2% (national) - 7.8% (urban). In addition, given the availability of urban and
national information for Brazil and Colombia, it was evident that the behavior of home work in
both areas has similar trends for these countries, but it is higher in urban areas.

Fourth, from highest to lowest according to its proportion with respect to the workers, telework
in urban areas is notable in Argentina (11.3%), then in Colombia (7.1%), and finally in Brazil
(5.5%). The teleworking estimate for the national total in Colombia was 6.5% and in Brazil
5.0%. Then, the conditions imposed by the pandemic seem to have increased levels of effective
use of telework in the countries studied. It is possible that a part of those who tried it (firms and
workers) continued in this type of work, while new users have been adding, since the trend of the
series is growing as can be seen in the observed period of time. However, the use of telework has
not been "massive", even in the face of the severity of the pandemic, evidencing possible
restrictions on the incorporation of ICTs and remote work practices in the Region. This is an
interesting topic for future research.

Fifth, we find that in Argentina, Colombia and Brazil, teleworkers compared to other types of
workers, tend to be slightly more female, with a university education, slightly older and more
frequent in small companies.

Sixth, the exercise proposed in this paper seeks to have a measure that allows identifying
teleworking in Latin American countries and studying the phenomena in a comparable way with
standard household surveys. Nonetheless, the measurement proposed is an “approximate” and it
is limited to the concept of “home office” due to the possibilities offered by a standard survey in
Latin America. However, teleworking can be done anywhere outside the employer's facilities
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because current ICTs offer the possibility of having a "Virtual Office" which can be accessed
from different mobile devices and anywhere with a connection wired or wireless, as indicated by
Messenger and Gschwind (2016). In this sense, for a precise measurement and analysis of
teleworking, it is recommended to have a set of specific questions in the official labor surveys,
inquiring about: (i) Use: Last week, did you use Information and Communication Technologies
to work outside the facilities of your employer or contracting party? (ii) Frequency: Last week,
how many days did you telecommute or work outside the facilities of your employer or
contracting party using ICT? (iii) ICT use: What kind of ICT do you use to work outside the
facilities of your employer or contracting party? (iv) Locations: Where do you regularly
telework?

Finally, this article provides a proposal to identify the teleworking population in Latin American
countries, with a practical application in Argentina, Brazil, and Colombia. Having this
methodology opens possibilities to understand the conditions and dynamics of teleworkers in the
region. Therefore, this contribution is expected to allow the academic community to explore and
help understand this phenomenon in order to provide information that guides and supports public
policy interventions to optimize teleworking, taking advantage of its benefits and facing its
challenges. In this sense, possible relevant research topics are detected. For example, it is
pertinent to identify and analyze in depth the characteristics of teleworkers in Latin America, as
well as their dynamics, especially in the recent adoption process of this modality of work. It
would also be useful to broaden the research on the working conditions of teleworkers in relation
to other types of workers.
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