



































































































































































































































GOING VIRAL: COVID-19 AND THE ACCELERATED TRANSFORMATION OF JOBS IN LATIN AMERICA AND THE CARIBBEAN

educational attainment, and, more important,
detailed information on employment. The
original (nonharmonized) country-specific
occupational classifications are reclassified
into the International Standard Classification
of Occupations, version 1988 (ISCO-88),
developed by the International Labour
Organization. All occupations contained
in the household surveys are then matched
with their respective skill content from the
US Department of Labor’s Occupational
Information Network (O*NET) database
(https://www.onetonline.org/).

An important caveat for this analysis is
that O*NET is taken as the primary reference
because there are no country-year specific
catalogs of skill content for LAC countries.?
Essentially, it is assumed that the skill content
of a given occupation is comparable interna-
tionally. The validity of this assumption may
differ across certain occupations or country
contexts. As noted by Aedo et al. (2013, 9),
“countries differ in technology and regulatory
contexts which may employ different skill

profiles for specific occupations. For exam-
ple, teachers in low-income settings are more
likely to lack the tools (especially ICT tools)
that support innovative teaching than teach-
ers in developed countries. Similarly, doctors
or nurses might have access to equipment as
well as medical knowledge which impacts the
skill content and mix they can bring to bear
in different settings.” The authors then pos-
tulate that occupations intensive in nonrou-
tine tasks are probably more skill-intensive
in more advanced economic settings than in
lower-income ones. If true, this would sug-
gest a potential upward bias in the measured
skill intensity of nonroutine (both analytical
and interpersonal) skills.*

Measurement of task content is usually
based on data that stem from either the
expert-based approach or the worker-based
approach. Box 3.1 describes these approaches
and their pros and cons.

Anyone interpreting the results of this anal-
ysis should note that the values of the indexes
are not strictly comparable across countries.

BOX 3.1 Whatare workers doing?

Jobs in an economy are indexed to a set of occupations
that develop tasks. These tasks have been categorized
in the literature as routinary or nonroutinary—see
Acemoglu and Autor (2011) and Autor, Levy, and
Murnane (2003). The first category consists of man-
ual and specific activities generally more prone to
automation and replicability by machines or com-
puters. The second category is composed of more
complex activities in which abstraction and socio-
emotional skills play an important role. Measuring
task content, however, is not straightforward, and
the two main streams of data that inform research
are provided either by a pool of experts on a fixed
number of occupations (expert-based approach) or
by workers who identify their task content relying on
their own experience (worker-based approach).

Expert-based approach

This approach hinges on the fact that a group of
respondents—job incumbents, occupation experts,

and industrial psychologists—are interviewed to
weigh in on the importance of a given occupation by
scoring the importance or intensity of different tasks
in the workplace. A common source of information is
the Occupational Information Network (O*NET),?
which covers nearly 1,000 occupations in the United
States. At the outset, O*NET operates by providing
information on work-oriented descriptors (such as
worker characteristics, worker requirements, and
experience requirements) and job-oriented descrip-
tors (such as occupational requirements, workforce
characteristics, and occupation-specific informa-
tion) that account for tasks. These assessments are
updated periodically to reflect changes in the occu-
pational structure of the US economy, using as point
of reference the Standard Occupational Classifica-
tion (SOC).

The expert-based approach has been widely used
in studies aimed at understanding occupation dynam-
ics (for example, Acemoglu and Autor 2011; Autor

Box continues next page
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BOX 3.1 Whatare workers doing? (Continued)

and Dorn 2009; Goos and Manning 2007; Goos,
Manning, and Salomons 2009). One advantage of
this approach is that it serves as a rich source of infor-
mation on tasks over time that can also be extrapo-
lated to other economies. However, such transition
through reference crosswalks has been criticized for
the glaring bias produced by assuming that the task
content is the same as in the United States, mainly
from O*NET data.

Worker-based approach

Unlike the expert-based approach, this way of
measuring tasks is taken from workers using specific
surveys. Workers are interviewed and asked about
their cognitive and noncognitive traits at work. Two
common sources of information are the World Bank’s
STEP (Skills Toward Employability and Productivity)
Skills Measurement Program for developing countries
and the Programme for the International Assessment
of Adult Competencies (PIAAC) for Organisation for
Economic Co-operation and Development (OECD)
countries.° STEP and PIAAC ask random individuals,
ages 15-65, about their household characteristics
in the areas of health, education, training, and
employment. Moreover, data are collected on
cognitive and socioemotional skills that reflect
the complexity and frequency of reading, writing,

and math use; physical (manual) requirements; and
interpersonal activities at work.

The main advantage of using the worker-based
approach is that it avoids the problems of measure-
ment error when ascribing data from the United
States? (via O*NET) to, for example, developing
economies. Nevertheless, the response bias produced
by the large variance in the computation of task
indicators within occupations could be problematic.
The underrepresentation of occupations because of
small samples that do not cover all economic sec-
tors could also hinder comparability vis-a-vis studies
based on the expert-based approach.

a. Another reference for the United States is the Dictionary
of Occupational Titles (DOT), a previous version of
O*NET also sponsored by the US Department of Labor
but currently outdated in the literature.

b. See, for example, Hardy, Keister, and Lewandowski
(2018) for an application in Eastern Europe and Aedo

et al. (2013) for a cross-country comparison using house-
hold surveys and O*NET.

c. https://microdata.worldbank.org/index.php/catalog
/step/about); https://www.oecd.org/skills/piaac/.

d. Dicarlo et al. (2016) find that data on nonroutine tasks
in developing countries are more likely to resemble data
from the United States. A low correlation is reported for
routine tasks, meaning that EA studies overestimate the
task content of basic repetitive tasks.

Thus a higher value of the index of NR-CA
skills at the endpoint does not imply that more
of those skills are found in one country than
another. Instead, it implies that the country
has changed its occupational structure in favor
of those skills at a higher rate. Therefore, it is
possible to compare the rate of change (trends)
across countries over time.

The general results are for the most
part consistent with the findings of the lit-
erature in both developed and developing
countries. Figure 3.2, panels a and b, reveal
that most countries in the LAC region have
experienced increases in the analytical
(panel a) and interpersonal (panel b) tasks
within the nonroutine cognitive task com-
ponent. In the case of NR-CA tasks, Costa
Rica has grown the most, followed by
Ecuador, Nicaragua, Peru, and Colombia.

Uruguay, Brazil, and Chile show a slower
but still important growth rate in the usage
of these skills, whereas the Dominican
Republic and EIl Salvador exhibit slow
growth rates. Mexico exhibits a decrease
in the use of NR-CA tasks, a surprising
result that may stem in part from certain
data restrictions. Because Mexico changed
its occupational classification in 2008, the
analysis was restricted to the 2000-2008
timeframe. The year 2008 was marked by
the beginning of the global financial crisis,
which also may have affected the results.
For NR-CP skills the story is similar. A
first group of countries composed of Costa
Rica, Ecuador, and Nicaragua lead the pack
with very strong growth rates, while a second
group, comprising the Dominican Republic,
Uruguay, El Salvador, and Peru, also show
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FIGURE 3.2 Evolution of task content of jobs (mean change): 11 LAC countries, 2000-2014
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Source: Original calculations for this publication using Socio-Economic Database for Latin America and the Caribbean (SEDLAC) household surveys, CEDLAS and World Bank (https://
datacatalog.worldbank.org/dataset/socio-economic-database-latin-america-and-caribbean).
Note: CEDLAS = Center for Distributive, Labor and Social Studies; LAC = Latin America and the Caribbean.
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strong growth rates. Behind are Brazil,
Mexico, Colombia, and Chile with smaller
increases.

The time trends for NR-MP in panel c are
consistent with the findings of previous stud-
ies. Throughout the region, there is a marked
trend of declining NR-MP tasks. The larg-
est declines are observed for Costa Rica and
Peru, followed by Nicaragua and Ecuador.
Panel e paints a similar picture for RM
tasks. The Dominican Republic and Costa
Rica show the largest declines. Essentially,
all countries in the region are experiencing a
shift away from NR-MP and RM, albeit at
different paces.

The findings on RC tasks are mixed
(figure 3.2, panel d). They have increased in
many countries of the region (strongly in Peru
and Brazil), while declining in others, most
noticeably in El Salvador. A similar result is
reported by Hardy, Keister, and Lewandowski
(2016) for a sample of 10 Eastern European
countries.’ The authors attribute the different
findings across countries to a combination of
varying rates of structural changes and shifts
toward work with a lower speed of deroutin-
ization. This result contrasts with the experi-
ence of developed countries, where there is a
clear and marked decline of occupations with
RC-intensive tasks. This finding should be of
concern to policy makers in the region. The
evidence in advanced nations suggests that the
technologies that could replace these types of
tasks already exist and could be adopted in
the LAC region in the near future. Thus these
occupations may be at risk of changing or dis-
appearing in the next decade or so, depending
on the rate of technology adoption.

What follows is a description of the results
that emerge from a timeline analysis of the
two major economic sectors (industrial and
services) for 11 countries in the LAC region.®
Following the same standardization pro-
cedures as earlier, the evolution of the task
component indexes for the sample of work-
ers employed in each sector is described
separately. Thus the results presented speak
only to the changes in task utilization within
each sector and abstracts from the effects of
reallocation of labor across sectors.

Industrial sector

Figure 3.3, panels a and b, describes the evo-
lution of NR-CA and NR-CP in the industrial
sector (mining and quarrying, manufactur-
ing, construction, and utilities). Both graphs
tell the same story: an increase in the intensity
of both NR-CA and NR-CP in the industrial
sector. Among these, two groups emerge.
Nicaragua, Peru, El Salvador, the Dominican
Republic, Ecuador, Costa Rica, and Brazil
show the highest rates of transition toward
NR-CA- and NR-CP-intensive occupations.
Following at a more modest pace are Chile,
Colombia, Mexico, and Uruguay.

Panel c of figure 3.3 shows that in the
industrial sector NR-MP labor tasks have
increased across all countries. The changes
are most profound in Chile, Ecuador, El
Salvador, and Brazil, and are more moderate
in Costa Rica, Nicaragua, Colombia, and
the Dominican Republic. Panels d and e of
figure 3.3 describe the evolution of RC tasks
and RM tasks in the industrial sector. The
results closely mirror those for nonroutine
tasks. In most countries, they decrease.

These results suggest that production
processes within the industrial sector of the
region are changing, adopting more nonrou-
tine cognitive and manual tasks. At the same
time, and consistent with the literature on
automation and robotization, the demand for
skills in the region is moving away from rou-
tine tasks, both cognitive and manual.

At this point a cautionary note is war-
ranted. As noted earlier, this analysis is based
on the O*NET classification of tasks in both
the base year of 2003 and the updated ver-
sion of 2017. Use of both catalogs allows
incorporation into the analysis the possible
changes in tasks within occupations over
time. In other words, workers in the same
occupation may be performing a different
set of tasks between the two points in time.
Adoption of new technologies, for example,
may replace part of the tasks performed in an
occupation, thereby allowing the workers to
spend more time on other tasks and chang-
ing the task intensity within an occupation.
Thus the assumption in this analysis is that
the changes in tasks in the United States have
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FIGURE 3.3  Evolution of task content of jobs in industrial sector: 11 LAC countries, 2000-2014
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Source: Original calculations for this publication using Socio-Economic Database for Latin America and the Caribbean (SEDLAC) household surveys, CEDLAS and World Bank (https://
datacatalog.worldbank.org/dataset/socio-economic-database-latin-america-and-caribbean).
Note: CEDLAS = Center for Distributive, Labor and Social Studies; LAC = Latin America and the Caribbean.
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occurred in LAC countries as well and to the
same extent.

What follows is a simple decomposition
of the overall results for the industrial sector
into three components: (1) between occu-
pations (changes in the occupational struc-
ture within the industrial sector), (2) within

occupations (how tasks have changed in that
occupation), and (3) the interaction between
these two. This decomposition allows disen-
tanglement of some heterogeneous patterns
that are observed across countries.

Figure 3.4 presents the results of this sim-
ple decomposition for NR-CA tasks (panel a)

FIGURE 3.4 Decomposition of task content in industrial sector: 11 LAC countries, 2000-2014
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and NR-CP tasks (panel b). The patterns just
described are for the most part the result of
within-occupation changes. Interestingly,
in five countries—Chile, Ecuador, Mexico,
Peru, and Uruguay—the changes between
occupations contributed negatively to the
overall nonroutine cognitive results. In other
words, over time the industrial sector in these
economies has changed its occupational
structure away from nonroutine cognitive
tasks. This effect is completely reversed,
however, by the increase in nonroutine cog-
nitive tasks within occupations. Thus if one
assumes that workers in the LAC region in
a specific occupation did not change their
tasks at all (no within-occupation changes),
then the industrial sector in Chile, Ecuador,
Peru, Mexico, and Uruguay would have seen
declines in the use of nonroutine cognitive
tasks.

Services sector
Figure 3.5 reveals that in the services sector
NR-CP tasks (panel b) are increasing in all
LAC countries except Chile, Colombia, and
Uruguay, and NR-CA tasks (panel a) are
increasing strongly in Peru, Nicaragua, and
Ecuador, increasing moderately in El Salvador,
Brazil, and Costa Rica, and decreasing in
Colombia, Chile, Uruguay, the Dominican
Republic, and Mexico. Ecuador, El Salvador,
Nicaragua, and Peru stand out with the high-
est growth rates in both tasks. Panels ¢ and e
indicate that the services sector is also mov-
ing away from manual tasks, both routine
and nonroutine. Finally, panel d also reflects
important increases in the intensity of RC
tasks for all LAC countries. The increase in the
use of RC tasks is somewhat at odds with the
results for developed countries and the RBTC
hypothesis. In fact, Autor, Levy, and Murnane
(2003) and Acemoglu and Autor (2011) find
that occupations intensive in RC tasks (such
as clerical and administrative) are among the
group of occupations that are declining the
most in the United States, and a similar result
has been found for Western European coun-
tries (Goos et al. 2014).

Thus it appears that the services sector in
the LAC region is undergoing an important

transformation in its production process in
which manual tasks are being replaced by
more cognitive tasks (both routine and non-
routine). Starkest are the patterns of decreas-
ing manual tasks, as economies move toward
RC and NR-CP tasks, perhaps reflecting
increases in more administrative or cleri-
cal work, as well as tasks that involve more
teamwork or interactions with clients. As
noted earlier, the increase in the intensity of
RC skills is somewhat at odds with the lit-
erature for developed countries and should
be a red flag for policy makers. The technol-
ogy to replace workers in these types of tasks
already exists, as evidenced by the relative
decline of these occupations in the developed
world. Therefore, as technology disperses
and reaches LAC economies, it is very likely
that workers in these types of occupations
will face competition from machines and are
perhaps at risk of losing their jobs.

Conclusions

In general, countries in the LAC region
appear to be shifting away from occupations
that are intensive in manual tasks (both rou-
tine and nonroutine) and toward occupations
that are intensive in nonroutine cognitive
tasks (both analytical and interpersonal). The
economywide changes in the occupational
structure and therefore in the embedded skill
intensity of the economy may result from
three related but distinct economic forces.

First, as described in detail in the first
chapter of this report, as LAC economies
develop they are reallocating labor across
broad economic sectors. Although some
occupations appear in all sectors, in general
structural transformation implies changes
in the occupational structure of an econ-
omy. In fact, LAC countries experienced
substantial structural transformation during
the 2000-2014 time frame. In particular,
as documented earlier, most countries in
the LAC region are experiencing premature
deindustrialization, which implies there are
relatively fewer jobs in the industrial sector,
whereas employment in the services sector
has increased dramatically.
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FIGURE 3.5 Evolution of task content of jobs in services sector: 11 LAC countries, 2000-2014
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Note: CEDLAS = Center for Distributive, Labor and Social Studies; LAC = Latin America and the Caribbean.
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The second force is related to the tech-
nological progress that is changing the
nature of production processes within all
sectors of the economy. Duernecker and
Herrendorf (2017) report that service occu-
pation employment (such as managers and
clerks) grows within the goods-producing
sector (agriculture and industry in this
study’s classification) as GDP per cap-
ita increases. This is related as well to the
phenomenon of servicification of manufac-
turing described in chapter 2. During this
study’s period of analysis, the LAC coun-
tries experienced sustained high growth
rates, with higher GDP per capita at the
end of the period. Because service occupa-
tions differ from goods occupations in skill
intensities, a changing skill intensity usage
within broad economic sectors should be
expected as well.

Third, the adoption of technology in
the workplace changes the set of tasks that
workers perform as part of their occupa-
tion. Because automation and robotization
take over the simpler, more routine tasks,
workers have adapted by shifting their work
time toward the more complex and harder
to automate tasks. In fact, Autor, Levy, and
Murnane (2003) and Spitz-Oener (2006)
found that as a response to the introduction
of automation technologies, workers adjusted
their work time toward tasks complementary
to those of the machines.

Looking into the future:
Automation, tasks, and skills

Since the seminal paper by Frey and Osborne
(2017) claiming that 47 percent of jobs in the
United States were at risk of disappearing to
automation, a flurry of reports and books
have stoked fears of mass “technological
unemployment.” This concern is not new;
it dates back to the beginning of the First
Industrial Revolution and has been revived
over time as powerful technological innova-
tions have revolutionized the way goods and
services are produced in an economy.

This section begins by organizing the gen-
eral ideas about the impact of automation

on jobs. What are the concerns expressed
by techno-pessimists, who claim that the
new technologies of the Fourth Industrial
Revolution (such as artificial intelligence,
machine learning, Internet-of-Things, addi-
tive manufacturing, and 3D printing) are
different from any previous technological
innovations? What are all the possible gen-
eral equilibrium impacts of introducing new
technologies into an economy? Which effect
will be most important?

It then turns to how to measure the poten-
tial impact of automation on the total num-
ber of jobs, followed by estimates of job
losses due to automation based on different
methodologies and data sources for 16 LAC
countries.

Automation and jobs: A history of fear
of machines

Concerns about mass technological unem-
ployment have been around for centuries.
When clergyman William Lee applied for a
royal patent for a knitting machine in 1589,
Queen Elizabeth | of England pointed out,
“Consider thou what the invention would
do to my poor subjects. It would assuredly
bring them to ruin by depriving them of
employment” (McKinley 1958). Similarly,
the Qing dynasty of China resisted the
construction of railways because it was con-
cerned about the potential impact on the
luggage-carrying jobs (Zeng 1973). Perhaps
most famously, the Luddite movement sab-
otaged new textile machines to defend their
jobs in England.

And yet economic history has proven these
concerns unfounded. Time and time again,
technological innovations have spurred
dramatic gains in productivity that have
increased standards of living and created
many more jobs than they destroyed. It is
true that some jobs disappeared—machines
replaced many skilled and unskilled work-
ers over time. However, new jobs, some
related to the new technologies and many
not related, have been created over time. As
a result, today a higher proportion of a much
larger population is working. Thus the lesson
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from history is that technological innovations
have always created more jobs than they have
destroyed.

Modern techno-pessimists are aware of
the lessons from history, but they claim it
is different this time. In general, those who
fear a jobless future point to the increas-
ingly rapid technological advances driven
by digitization (and thus the availability
of big data) and the exponential nature
of computing power.” At first, advances
in automation were limited to routine,
repetitive tasks that followed regular rules
that could be codified (Autor, Levy, and
Murnane 2003). As discussed earlier, this
explains the relative decrease in jobs inten-
sive in RM tasks (mostly in manufactur-
ing) and RC tasks (for example, clerks and
bookkeepers). However, recent advances
in robotics and Al are threatening to go
beyond routine tasks, encroaching on a set
of tasks that was thought to be the exclu-
sive domain of humans. In 2003, Autor,
Levy, and Murnane surmised that driving
jobs were relatively safe from automation
because driving required far too complex
data processing, physical dexterity, situa-
tional awareness, and improvisation. Today,
autonomous self-driving cars have logged
thousands of miles on highways and city
streets with huge success. Meanwhile, IBM’s
Watson has beat the champion on Jeopardy!
and can identify cancers with more accuracy
than humans (Brynjolfsson and McAfee
2014). Machines are successfully performing
legal searches and writing small journalistic
articles. Techno-pessimists thus argue that
this new wave of technological innovation
is encroaching on a whole new set of tasks:
nonroutine tasks, both cognitive and man-
ual. Therefore, machines could eventually
(the time frame is not clear) replace humans
in many if not all tasks in the economy.

Automation and jobs: General
equilibrium effects

Perhaps the best way to understand the full
impacts of the introduction of new technol-
ogies is to consider the three questions that

Daniel and Richard Susskind (2015) posit in
their book about the future of professions:

1. What is the new quantity of tasks that
must be carried out?

2. What is the nature of these tasks?

3. Who has the advantage in carrying out
these tasks?

The first question refers to considering all
the effects produced by introducing a new
labor-saving technology into the economy.
Although at first glance it may appear that
these technologies can only destroy jobs by
replacing humans, careful consideration of
general equilibrium effects may indicate oth-
erwise. The simplistic view is that machines
replace only workers who perform tasks. It is
based on the idea that there is a fixed num-
ber of tasks in an economy—the so-called
lump of labor fallacy—and as machines per-
form more and more of these tasks, it comes
at the expense of human workers for whom
there will be fewer tasks to do. History, how-
ever, has taught a very powerful lesson: the
number of tasks in an economy is not fixed,
and in fact the total number of tasks has
increased over time. Why? Several effects
must be considered.

If a firm introduces a new technology that
replaces workers, generally the productivity
of that firm will rise. In competitive markets,
this higher productivity would result in lower
marginal costs and therefore falling prices.
In turn, lower prices imply a higher demand
for that product or service. How much the
demand increases depends on the specific
price elasticity of that product or service.?
If the demand for a specific product is elas-
tic, it may lead to an increase in the level of
production (that is, the number of tasks to be
performed) and thus could lead to more jobs
being created in that firm or industry (see
box 3.2 for some examples).

Another important effect to consider is that
the increase in productivity and the potential
increase in production resulting from higher
demand in the original industry raises the
demand for all industries connected to the
original, both upstream and downstream.
Thus new tasks will be created in industries
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BOX 3.2 When automation creates jobs

History has witnessed several examples of
technological innovations that automated
production tasks in an industry and led to
higher employment in that same industry.
During the Industrial Revolution, the
introduction of new machinery in the textile
industry lead to the automation of about 98
percent of the labor required to weave a yard
of cloth. However, the number of weaving
jobs actually increased (Bessen 2016).
Meanwhile, the productivity gains were so
significant that they drove the price of cloth
down significantly. Coupled with the highly
elastic demand for clothes, it resulted in net
job growth in the textile industry, despite the
automation of most production tasks.

A similar story can be told about bank
tellers after the introduction of automated
teller machines (ATMs) in the United States.
The ATM performed many of the tasks per-
formed by bank tellers such as cash handling
and simpler bank operations. As detailed in
the case study of Bessen (2016), “the number

that supply the original industry, as well as
industries that may use the products or ser-
vices as inputs for their own production. One
example could be the transport and logistics
industries, which would see more demand for
their services (more tasks to be performed)
because of the increased production in the
original industry.

The potential effects are not even con-
fined to the industry where the innovation
was introduced. The increase in productivity
resulting from the adoption of new tech-
nology would lead to rises in income in the
economy. These rises could lead in turn to
an increase in the demand for goods and
services that are completely unrelated to the
original industry. For example, throughout
history increases in the productivity of agri-
culture and manufacturing have led to a
higher demand for hospitality services such
as restaurants and hotels as well as leisure
and entertainment activities. Therefore, an

of fulltime equivalent bank tellers has grown
since ATMs were widely deployed during
the late 1990s and early 2000s. Indeed,
since 2000, the number of fulltime equiv-
alent bank tellers has increased 2.0% per
annum, substantially faster than the entire
labor force. Why didn’t employment fall?
Because the ATM allowed banks to operate
branch offices at lower cost; this prompted
them to open many more branches (their
demand was elastic), offsetting the erstwhile
loss in teller jobs.”

There are other examples as well. The
number of cashiers in retail has increased
since barcode scanners were widely
deployed during the 1980s, even though
the scanners reduced cashiers’ checkout
times by 18-19 percent (Basker 2015).
Electronic document discovery software for
legal proceedings clearly replaces the work
of paralegals, and yet even as it has grown
into a billion-dollar industry the number of
paralegals has grown robustly.

increase in productivity in one industry can
lead to the creation of new tasks in a com-
pletely different area of the economy.

Finally, the emergence of new technologies,
particularly general-purpose ones,’ tends to
create new jobs and tasks that do not even
exist today. In the early 1900s, 41 percent of
the US workforce worked in agriculture. One
hundred years later (and several innovations
later), employment in agriculture is less than
2 percent, and employment in health care,
finance, leisure, and entertainment (much of
it in occupations that did not exist 100 years
ago) far outweighs the number of workers
in agriculture (Autor 2015). A more current
example is the internet. This innovation has
not only revolutionized access to informa-
tion, but also created entirely new indus-
tries and jobs that did not exist 30 years ago
such as search engine optimizers!'® or social
media managers. By definition, these effects
are hard to measure and foresee, but history
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teaches that new technologies generally lead
to new occupations and tasks that cannot
even be imagined today.

One important point relevant to develop-
ing nations is that automation in developed
nations may have indirect effects—that is,
firms in developed nations adopt automa-
tion technologies that allow them to reshore
(the opposite of offshoring) production.
Thus developing nations may suffer job
losses, or jobs may never emerge in the econ-
omy because advanced nations are reshor-
ing production by adopting labor-saving
technologies.

Although the evidence on this point is
scarce, Artuc, Christiaensen, and Winkler
(2019) have investigated the labor market
impacts in Mexico of exposure to US auto-
mation. They find that the ratio of employ-
ment in the tradable sector to population is
not affected by exposure to US automation or
by the decline in exports caused by US auto-
mation. However, the average effect hides
differential effects observed in different local
labor markets. On the one hand, areas that
initially had a relatively higher share of man-
ufacturing jobs susceptible to being replaced
by automation did experience a decline in the
ratio of manufacturing employment to pop-
ulation. On the other hand, areas in which
the fraction of jobs susceptible to being auto-
mated was low experienced an increase in the
manufacturing employment to population
ratio.

Automation and jobs: Humans working
against machines or humans working
with machines?

The previous section established that the
number of tasks in an economy is not fixed
and the adoption of new technologies can
in fact lead to more tasks being created.
However, assessing whether this implies
more employment opportunities for humans
requires turning to questions 2 and 3 stated
earlier:

2. What is the nature of these tasks?
3. Who has the advantage in carrying out
these tasks (humans or machines)?

It is important to consider not only the
total number of tasks created, but also
whether these tasks are ones that humans
have the advantage in performing (thereby
creating more employment) or whether these
tasks can also be best performed by machines
(thereby not creating more employment for
humans).

A simple example illustrates this point
more clearly. In an industry in which workers
perform two tasks, A and B, a new technology
is introduced that can fully automate task A.
The increased productivity resulting from
adoption of automation technology leads to a
drop in the price of the good (or service) pro-
duced, and demand is elastic so that demand
for the good increases overall. This increase
will lead in turn to an increase in the number
of B tasks used as inputs. To the extent that B
tasks are those in which humans have a rel-
ative comparative advantage, this advantage
could lead to more tasks being performed by
humans. However, if the B task is also suscep-
tible to automation, then even if the demand
for such tasks increases it will not lead to
more employment for humans.

Thus to understand the total impact of
automation on employment it is important
to consider all three questions together. Not
only is it important to consider all the possible
general equilibrium effects that can result in
more tasks being created in an economy, but
it is equally important to assess whether the
new tasks being created are those in which
humans have an advantage in performing
them or whether machines can also replace
workers in performing them. As detailed in
the models explaining labor market polar-
ization, the introduction of technologies that
automate certain tasks—principally the rou-
tine tasks of production—raises the value of
complementary tasks—generally nonroutine
tasks. As long as humans retain the compar-
ative advantage in performing these comple-
mentary tasks, then automation can lead to
new jobs, raising the total employment level.

It is important to note here that jobs and
occupations generally do not consist of a sin-
gle task. Instead, workers perform a whole
set of tasks—a bundle of tasks—and thus
machines do not generally replace a whole
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job or occupation but rather a subset of tasks,
allowing workers to perform other sets of
tasks. The next section returns to this point
in more detail, discussing the susceptibility of
jobs to automation and how the risk of auto-
mation is measured in the literature.

Finally, although the final result may be
an economy that ends up with more tasks to
be performed and many of these new tasks
will be performed by humans, there are
likely to be significant adjustment costs. As
machines become more powerful, dexterous,
and capable, the subset of tasks in which
humans retain an advantage may shrink over
time. The evidence indicates that these tasks
will require more cognitive, analytical, cre-
ative, and interpersonal skills. Therefore, pol-
icy makers need to consider the urgency of
instilling in the workforce of the future these
higher-order skills. The policy implications
are discussed at the end of this chapter, but
first the next section looks at how the aca-
demic literature has taken on the challenge of
measuring how many jobs are at risk of dis-
appearing because of automation.

Measuring the risk of automation:
Occupation-based versus task-based
approach

Although fears of mass technological unem-
ployment are not new and actually date
back centuries, new fears were stoked by the
research of Frey and Osborne (2017). In their
paper, they claimed that up to 47 percent of
jobs in the United States were at risk of being
automated. Since then, a flurry of reports
using different approaches and data have
produced a wide range of estimates. But why
do these estimates differ so much?
Essentially, there are two broad
approaches to measuring the risk of automa-
tion of occupations. The first, the occupa-
tion-based approach, was developed by Frey
and Osborne (2017). Subsequent research has
criticized their approach, recognizing that
occupations do not consist of a single task but
rather a bundle of tasks. Therefore, although
a subset of tasks within an occupation may
be automated, that does not imply that the

whole occupation will be automated or that
the job will disappear entirely. The second
approach, developed by Arntz, Gregory, and
Zierahn (2016) and called the task-based
approach, has produced estimates of the risks
of automation that are significantly lower
(9 percent for the United States). This section
briefly describes each approach.

Occupation-based approach

Frey and Osborne (2017) based their analysis
on the 2010 version of the O*NET database
(box 3.1). This database describes the task
content of 903 occupations in the United
States. Specifically, Frey and Osborne under-
took the following steps:

e Provided information on work-oriented
descriptors (such as worker character-
istics, worker requirements, and expe-
rience requirements) and job-oriented
descriptors  (such as occupational
requirements, workforce characteris-
tics, and occupation-specific informa-
tion) that account for tasks.

* Asked experts and researchers of auto-
mation technologies (such as machine
learning and mobile robotics) to
classify these occupations as either
automatable or not based on their task
structures.!!

e From these, selected only 70 occupa-
tions about whose labeling the experts
were highly confident.

e Projected the automatability to the
rest of occupations by examining
whether the classification of experts
was systematically correlated with
nine objective attributes of occupa-
tions that are related to the identified
engineering bottlenecks (for example,
manual dexterity, originality, and social
perceptiveness).

e Applied a series of probabilistic models
to examine the power of these bottle-
neck-related attributes in predicting an
occupation’s risk of automation.

e Applied these estimated probabilities
to the occupations that were not confi-
dently assessed by the experts.
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e Divided occupations into three cat-
egories: low risk of automation (less
than 30 percent), medium risk (30-70
percent), and high risk (more than
70 percent).

Merging this information with the num-
ber of people employed in each occupation in
the United States, Frey and Osborne (2017)
arrived at the estimate of 47 percent of jobs
being at high risk of being automated—mean-
ing, in their words, that “associated occupa-
tions are potentially automatable over some
unspecified number of years, maybe a decade
or two.” Interestingly, they found that the
risk of automation was higher for low-skilled
workers and for low-wage occupations.

The main criticism of this approach is that
it focuses on occupations rather than on tasks
performed within an occupation. As just
noted, occupations do not consist of a single
task but rather a bundle of tasks, and it is
tasks that are at risk of being automated, not
occupations. Moreover, Frey and Osborne
(2017) implicitly assumed that all workers
within an occupation perform the same set of
tasks. Using worker-level information on the
tasks performed in an occupation reveals that
a worker’s task structures differ remarkably
within occupations (Autor and Handel 2013).

Task-based approach
The alternative approach of Arntz, Gregory,
and Zierahn (2016) to measuring job losses
stemming from automation is “based on the
idea that the automatability of jobs ultimately
depends on the tasks which workers perform
for these jobs, and how easily these tasks can
be automated.” Arntz , Gregory, and Zierahn
(2016) used individual-level PIAAC data,
which contain indicators on demographic
characteristics, skills, job characteristics, and
job tasks and competencies. By using indi-
vidual-level data, the authors were able to
incorporate possible differences in the task
structure of workers within an occupation.
They estimated the relationship between
workers’ tasks and the risk of automation by
matching the automatability indicator of Frey
and Osborne (2017) to the US observations

in the PIAAC database based on the occupa-
tional codes. One important drawback of this
approach is that only two-digit ISCO codes
are available in the PIAAC database, and
thus an assignment issue arises when match-
ing occupations with the six-digit codes of
SOC. Thus the authors followed an iterative
algorithm that assigned each individual in the
data set the automatability with the highest
probability based on this method.

This approach is less restrictive than the
occupation-based approach because it allows
for differences in task structures within
occupations and specifically focuses on
individual jobs. Moreover, the focus is on
which tasks are at high risk of automation.
Arntz, Gregory, and Zierahn (2016) found
that the automatability of jobs is lower in
jobs with high educational job requirements
or jobs that require cooperation with other
employees or in which people spend more
time influencing others. At the other end,
high-risk tasks are those related to exchang-
ing information, selling, or using fingers and
hands. These results are more in line with the
literature on tasks in which routine tasks are
susceptible to automation, whereas tasks
related to social interaction or cognitive tasks
are less likely to be automated (Acemoglu
and Autor 2011; Autor and Handel 2013).

In general, the task-based approach pro-
duces estimates that are far below those
presented by Frey and Osborne (2017). For
example, although Frey and Osborne find
that 47 percent of jobs in the United States
are at high risk of being automated, Arntz,
Gregory, and Zierahn (2016) find that only
9 percent have a high probability (more than
70 percent) of being automated. For OECD
countries, they find that only 9 percent of
jobs are at high risk of being automated.

Measuring the risk of automation:
Critiques

These approaches are subject to several cri-
tiques. First, both approaches to measur-
ing the risk of automation are based on
the technical feasibility of automation and
do not consider the economic desirability
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of adopting these technologies. Thus even
though certain tasks or occupations may be
technically at risk of being automated, those
results should not be equated with employ-
ment losses. Adoption of these technologies
will depend on the relative factor prices of
capital and labor. In fact, both approaches
suggest that lower-skilled, low-wage occu-
pations are technically more at risk of being
automated (mostly because they perform
more routine tasks). Yet by virtue of being
low-wage occupations, the price of capital
will need to drop relatively more to make
automation economically attractive.

Second, there is little consideration of
the speed of adoption of these technologies.
This is particularly relevant to developing
countries. Adoption of new technologies
generally requires a broad set of complemen-
tarities such as physical and human capital.
In a recent publication, “The Innovation
Paradox: Developing-Country Capabilities
and the Unrealized Promise of Technological
Catch-up,” Cirera and Maloney (2017, 2)
state: “If a firm (country) invests in innova-
tion but cannot also import the necessary
machines, contract trained workers and
engineers, or draw on new organizational
techniques, the returns to that investment
will be low. In turn, the underlying condi-
tions that impede the accumulation of any
of these types of capital—such as the cost of
doing business, trade regime, competitive-
ness framework, or capital markets, as well
as those seen as particular to innovation,
such as intellectual property rights protec-
tion or market failures that disincentivize
the accumulation of knowledge—affect the
returns and hence the quantity of innovation
investment.”

Other factors to consider are the legal and
ethical barriers that impede or slow down the
adoption of new technologies. The canoni-
cal example is that of driverless cars, which
are facing legal challenges about liability in
case of an accident (Bonnefon, Shariff, and
Rahwan 2016; Thierer and Hagemann 2015).
Also, preferences may be skewed toward the
provision of services by humans rather than
robots in certain businesses. For example,

consumers may not resist ordering from
computers or robots in fast-food restaurants,
but it is not clear whether they would accept
such innovations in high-end restaurants.
Similarly, preferences may be skewed toward
provision of services by humans in health
care, nursing, and elder care, for example.

Moreover, the set of tasks performed by
workers is not fixed over time, even within
occupations. For example, Autor, Levy, and
Murnane (2003) and Spitz-Oener (2006)
found that as a response to the introduction
of automation technologies, workers adjusted
their work time toward tasks that were com-
plementary to the machines. Thus it is likely
that workers will change and adapt to the
new technologies to avoid being unemployed.

Finally, both approaches are designed
to measure the risk of automation by occu-
pations or tasks, but generally they do not
consider all of the general equilibrium effects
described earlier. Neither approach consid-
ers the possibility that productivity increases
could translate to higher demand in different
areas of the economy, or that these techno-
logical innovations could create a whole new
set of occupations and tasks that do not exist
today.

Now that the caveats associated with this
type of analysis have been described, the next
section describes the findings of this investi-
gation into the risks of automation in LAC
economies.

Measuring the risk of automation: The
LAC experience

What is the percentage of jobs at risk of
automation in the LAC economies? The
estimates presented here for Bolivia, Chile,
and Colombia, and then all LAC coun-
tries are based on the two approaches just
described—the occupation-based approach
pioneered by Frey and Osborne (2017) and
the task-based approach of Arntz, Gregory,
and Zierahn (2016)—using the PIAAC data
set for Chile. Estimates are based as well
on the information available in the Skills
Toward Employability and Productivity
(STEP) surveys for Bolivia and Colombia,
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which contain worker-level information on
the tasks performed at their jobs. Here an
approach similar to that of Arntz, Gregory,
and Zierahn (2016) is followed, with some
necessary adjustments because the data sets
are not strictly comparable with PIAAC.

Because no information is available for
the rest of the countries in the LAC region,
estimates for these countries are provided
by imputing the results from the analysis of
Bolivia, Chile, and Colombia. Specifically,
for each country with worker-level and task-
level data, the percentage of workers within
an occupation that are at high risk of auto-
mation (that is, more than 70 percent) is
determined. That number is then applied
to the other countries using their household
labor surveys. Although somewhat limited,
the analysis provides a range of estimates
for each country based on the methodolo-
gies and data sources available. By imputing
the results from a different country, the only
source of differences among countries stems
from their differing occupational structures.

What follows are the results for the three
countries—Chile, Colombia, and Bolivia—
for which worker-level and task-level data
are available. Chile’s estimates are based
on the PIAAC data set of OECD, and
Colombia’s and Bolivia’s are based on the
STEP surveys of the World Bank. Although
the purpose of the surveys is similar—iden-
tifying the tasks and skills required in the
workplace—there are some important
differences in the questions asked and in the
specific responses available. Therefore, the
results are not strictly comparable among
these countries.

Results for Chile

The findings for Chile, based on the data
available from the PIACC survey produced by
OECD and following closely the task-based
approach developed by Arntz, Gregory, and
Zierahn (2016), are in line with the results
found for OECD countries. In addition, the
automation risk by occupation calculated
by Frey and Osborne (2017) is imputed and
applied to the data for Chile. The fact that
in Arntz, Gregory, and Zierahn (2016) the

PIAAC data are at a two-digit level of aggre-
gation to describe occupations, whereas the
data from Frey and Osborne are disaggre-
gated to a six-digit level, presented an assign-
ment problem. To resolve the problem, the
study team followed the approach of Arntz,
Gregory, and Zierahn (2016), using an algo-
rithm to assign the most likely risk level given
the characteristics of the worker and the job.

A comparison of the task-based and occu-
pation-based approaches reveals very differ-
ent risk profiles across jobs and occupations.
Most strikingly, the range of automation risk
is highest when imputing the risk number
from Frey and Osborne (2017), 46 percent,
and lowest when applying the task-based
approach, 6.5 percent.

Consistent with previous findings, the
study results indicate that use of the Frey and
Osborne (2017) methodology generates a
bipolar distribution of automation risk with
peaks close to the extremes (see figure 3.6). In
other words, the occupation-based approach
suggests that a significant number of jobs
have a very low risk (less than 30 percent) of
automation and a high number of workers
have a high risk (more than 70 percent). The
distribution is relatively flat and low for jobs
in the middle-risk category (30-70 percent).

By contrast, the task-based approach pro-
duces a smoother distribution with a peak at
the lower end of the risk spectrum, suggesting
that many jobs are relatively safe from auto-
mation. Although these estimates suggest that
few jobs are at high risk of being automated
(less than 7 percent), there is a significant
number of jobs in the middle-risk category.
Workers in these types of jobs are generally
performing a bundle of tasks, some of which
are at risk of being automated, while other
tasks are thought to be safe. Thus, although
these jobs are not at high risk of disappear-
ing, it is likely they will be significantly trans-
formed as automation technologies become
more powerful. Therefore, workers will find
themselves needing to adapt to a workplace
with more technology that replaces some of
their tasks, and they will need the flexibility
to perform the tasks complementary to the
work of machines.



76

GOING VIRAL: COVID-19 AND THE ACCELERATED TRANSFORMATION OF JOBS IN LATIN AMERICA AND THE CARIBBEAN

FIGURE 3.6 Distribution of automatability across methodologies, Chile
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Source: Original calculations for this publication using Frey and Osborne (2017) values and PIAAC data for Chile from Organisation for Economic

Co-operation and Development (https://www.oecd.org/skills/piaac/).

Note: In the occupation-based approach, Frey and Osborne values are applied to ISCO occupations in PIAAC's Chile data, using identical weights for
each six-digit SOC occupation within the corresponding two-digit ISCO occupation. ISCO = International Standard Classification of Occupations;
PIAAC = Programme for the International Assessment of Adult Competencies; SOC = Standard Occupational Classification.

Results for Colombia

The results for Colombia are based on the
worker-level data available in the STEP sur-
veys produced by the World Bank. Although
these surveys serve the same purpose as the
PIAAC surveys, there are some significant
differences in the specific questions asked
and, more important, in the format of the
available responses. Therefore, the task-based
methodology of Arntz, Gregory, and Zierahn
(2016) had to be adapted to the specific for-
mat of the STEP surveys.!?

The occupation-based approach gener-
ates a similar distribution to that of Chile
and Bolivia: a bipolar distribution, with the
mass concentrated in the low-risk and high-
risk categories, whereas there is little mass
in the middle-risk category. For Colombia, a
smaller mass of employment is concentrated
in the low-risk category relative to Chile and
Bolivia. According to this methodology, 48
percent of jobs are at risk of being automated.

The results for Colombia using the task-
based approach are very different from

those for Chile and those for Bolivia. In par-
ticular, the occupation-based approach and
the task-based approach yield closer results.
Although this finding is not reflected in the
percentage of high-risk jobs—the Frey and
Osborne (2017) imputation suggests that
48 percent of jobs are at high risk, whereas
the task-based approach is about half, 24.6
percent—the risk distribution profiles are
not quite as dissimilar as they were for Chile
(see figure 3.7).

The task-based approach using STEP data
generates a distribution with a peak close to
(but below) the 70 percent cutoff point. Thus
it suggests that a large mass of workers are
in occupations in which a significant num-
ber of the tasks they perform are at risk of
being automated. The results are somewhat
worrisome because the introduction of new
technologies will require workers to gain
the flexibility to successfully adapt to and
perform the more complex tasks that are
complementary to machines. As noted later
in this chapter, it would be advisable for
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FIGURE 3.7 Distribution of automatability across methodologies, Colombia
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Source: Original calculations for this publication using Frey and Osborne (2017) values and data for Colombia from World Bank’s STEP Skills Measurement

Program (https://microdata.worldbank.org/index.php/catalog/step/about).

Note: In the occupation-based approach, Frey and Osborne values are applied to ISCO occupations in STEP data, using identical weights for each six-
digit SOC occupation within the corresponding two-digit ISCO occupation. ISCO = International Standard Classification of Occupations; SOC = Standard

Occupational Classification; STEP = Skills Toward Employability and Productivity.

authorities to manage these risks by invest-
ing in education and on-the-job-training pro-
grams that can help workers adapt to the new
technologies and the significant changes that
may be coming to their occupations.

Results for Bolivia

The results for Bolivia are based on the
worker-level data available in the STEP sur-
vey produced by the World Bank. Although
these surveys serve the same purpose as the
PIAAC surveys, there are some significant
differences in the specific questions asked
and, more important, in the format of the
available responses. Therefore, the task-based
methodology of Arntz, Gregory, and Zierahn
(2016) had to be adapted to the specific for-
mat of the STEP survey.!® The results, how-
ever, are comparable between Colombia and
Bolivia.

As it does for the other countries in
the sample, the Frey and Osborne (2017)
approach produces a bipolar distribution.
However, in the case of Bolivia more mass

is concentrated in the high-risk category.
The Frey and Osborne approach yields an
estimate that almost 50 percent of jobs will
disappear to automation. Interestingly, the
results for Bolivia are quite different from
those for both Colombia and Chile. The
distribution displayed in figure 3.8 shows a
more uniform distribution, with a relatively
small peak close to (but below) the 70 percent
cutoff. Consequently, the estimate based on
the task-based approach is lower than that
for Colombia, 16.7 percent.

Although it is hard to pinpoint all the
potential sources for the differences between
Colombia and Bolivia, two factors play a
major role. First, the occupational structures
of the two countries are different (for exam-
ple, the manufacturing sector is larger in
Colombia). Second, the task structure within
occupations may be different. In particular,
the set of tasks performed by workers within
an occupation appears to be more heteroge-
neous in Bolivia, involving more tasks that
are difficult to automate.
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FIGURE 3.8 Distribution of automatability across methodologies, Bolivia
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Program (https://microdata.worldbank.org/index.php/catalog/step/about).

Note: In the occupation-based approach, Frey and Osborne values are applied to ISCO occupations in STEP data, using identical weights for each six-
digit SOC occupation within the corresponding two-digit ISCO occupation. ISCO = International Standard Classification of Occupations; SOC = Standard

Occupational Classification; STEP = Skills Toward Employability and Productivity.

Results for all LAC countries
This section turns to a larger sample of coun-
tries for which automation probabilities were
imputed by occupation using the results for
Bolivia, Chile, and Colombia.

Assessment of the number of jobs at
high risk of being automated in the larger
sample of countries is based on the results
obtained from the estimations for Bolivia,
Chile, and Colombia and the results of Frey
and Osborne (2017). The estimated risk
probabilities by occupation are paired with
the occupational structure of each country,
which is derived from the harmonized house-
hold survey data available from SEDLAC for
16 countries in the LAC region. The results
identify the percentage of workers within an
occupation that are at high risk of automa-
tion according to the methodologies and data
sets used. Thus for each country in the sam-
ple, four different assessments are presented
of the number of jobs at high risk: first, the
numbers derived from Frey and Osborne’s
(2017) occupation-based approach; second,

imputed probabilities derived from Chile
using the PIAAC data set; and third and
fourth, the probabilities derived from the
analysis of Bolivia and of Colombia using
STEP data. For the three countries with
task-related data, the numbers are based on
the specific survey data (STEP and PIAAC),
and, for cross-country comparability, the
imputed numbers merged with the household
survey data are included.

In interpreting the results, it is import-
ant to note that because the probabilities of
automation are imputed by occupation, the
differences across countries stem solely from
the different occupational structures. So, for
example, the difference between the Frey and
Osborne (2017) estimates for Argentina and
Uruguay are attributable to Argentina hav-
ing fewer workers employed in occupations
that are at high risk—according to Frey and
Osborne—of being automated.

The results show some clear patterns (see
figure 3.9). Clearly, the occupation-based
approach consistently produces the highest
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FIGURE 3.9 Risk of automation by LAC country, based on four methodologies
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estimates, and thus could be interpreted as
an upper bound. In the sample, the estimates
across countries range from a minimum of
45.1 percent for Panama to 58 percent for
El Salvador; the average for the region is
50 percent. Ecuador, Honduras, Mexico,
and El Salvador seem to have more workers
employed in occupations that are more likely
to be automated. At the other end, countries
such as Argentina, Chile, and Panama seem
to have slightly fewer jobs at risk.

Use of the probabilities derived from the
PIAAC data set for Chile results in the lowest
estimates of jobs at risk, and so can be inter-
preted as the lower bound. The estimates
range from a low of 6 percent for Bolivia
to a high of 12 percent for El Salvador; the
average for the region is 9.2 percent. Once
again, Argentina and Chile are the countries
facing below-average risk, whereas Ecuador,
Mexico, El Salvador, and Uruguay display
higher numbers of jobs at risk.

Applying the estimates using the
Colombia STEP data set produces a range

that is wider than those for the previous
two methodologies. The results indicate
that Argentina, at 18.3 percent, faces the
least number of jobs, while Ecuador has the
highest, with over 40 percent of the work-
force at high risk. The average for the region
using this methodology is 29.8 percent.
Argentina, Chile, and Colombia appear to
be significantly below the regional average,
whereas Ecuador, Honduras, Mexico, Peru,
Paraguay, and EIl Salvador are highest in the
risk rankings.

Finally, use of the numbers from the
Bolivia STEP survey produces a range that
is not as wide as that using the Colombia
numbers. Once again Argentina, at 19.2
percent, has the least number of jobs at risk,
whereas El Salvador accounts for the maxi-
mum, 32.2 percent. The regional average
is 25.8 percent. The results indicate that
Argentina, Brazil, and Colombia have the
least number of jobs at risk, and Ecuador,
Honduras, and El Salvador have the highest
number of jobs at risk.


https://www.oecd.org​/skills​/piaac
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Clearly, the methodological approach
used to assess how many jobs are at risk
of automation is of vital importance, and
the choice is not innocuous. The occupa-
tion-based approach developed by Frey and
Osborne (2017) consistently produces the
highest probabilities, and the range of esti-
mates is narrow, not varying significantly
with the occupational structure of each coun-
try. According to these estimates, which are
interpreted as an upper bound, about 50 per-
cent of jobs in the LAC region are at risk of
disappearing because of automation.

Beyond the methodological approach, it
is apparent that the data source matters as
well. Use of different surveys, even if all esti-
mate skills and tasks in the workforce, yields
different estimates as well. The PIAAC data
set for Chile consistently produces the lowest
estimates for each country, and once again
the range of estimates is very narrow, virtu-
ally unaffected by the occupation structure
of countries. Thus the results based on this
methodology and data source are interpreted
as the lower bound. In general, these results
suggest that the fear of mass technological
unemployment are wildly overblown because
only 10 percent of jobs could be at risk.

Data from the STEP surveys, which
are comparable, yield estimates that are
for the most part similar when comparing
the numbers from the Bolivia analysis or
the Colombia analysis. The exceptions are
Bolivia, Ecuador, and Paraguay, where the
estimates differ by more than 10 percentage
points.

However, cutting across methodologies
and data sources, some patterns emerge. For
example, some of the more advanced coun-
tries in the region, such as Argentina and
Chile, consistently display the lowest esti-
mated number of jobs at risk. At the other
end, countries such as Ecuador, Honduras,
and El Salvador, some of the least developed
countries in the region, consistently display a
larger number of jobs at risk. It appears, then,
that higher levels of development are associ-
ated with an occupational structure in which
tasks are more complex or more difficult to

automate and therefore result in fewer jobs
being at risk. This finding should be of great
concern to the less developed countries in the
region, which, according to the estimates, are
facing higher risks of automation.

Several patterns also cut across the
empirical analysis. First, the occupa-
tion-based approach produces a bipolar
distribution that concentrates the mass of
workers in the low-risk category and mostly
in the high-risk category. Differences among
the three countries at the heart of the analy-
sis are driven solely by their different occu-
pational structures. Chile has the lowest
share of workers at risk with 46.3 percent,
then Colombia with 48.3 percent, and finally
Bolivia with 49.7 percent.

Second, the risk of automation is nega-
tively correlated with both education and
income (see figure 3.10, panels a and b).
The visual results are confirmed by the
statistical analysis. Workers who are less
educated and earn less tend to work in occu-
pations that involve more manual and rou-
tine tasks—the very tasks associated with
a high degree of automation. On the other
hand, workers who are more educated tend
to work in occupations that have higher
intensity of cognitive/analytical tasks, as
well as complex social interactions such as
teamwork, negotiation, and creative prob-
lem solving.

Finally, although the task-based
approach produces a much smaller number
of jobs at high risk of being automated, all
three countries display a significant mass of
workers who are close to the cutoff. This
finding suggests that although the jobs may
not be at risk of disappearing, they will be
highly susceptible to the introduction of
new technologies. In other words, there are
many workers whose workday involves a lot
of tasks that will be automatable in the near
future. Therefore, these workers will need
to adapt soon to the new technologies and
shift their task load toward the more dex-
terous, complex, and cognitive tasks. This
may require additional skills and capabili-
ties from workers.
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FIGURE 3.10 Automation risk by selected characteristics, LAC region
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Looking into the future: Digital
platforms and the nature of work

The future may bring the emergence of
another potential disruption in labor mar-
kets: the rise of digital platforms as a new
avenue for workers to supply labor. For most
technological innovations, these platforms
may present significant opportunities, but
effectively benefiting from them may also
present significant challenges.

On the positive side, digital platforms
reduce the cost of entry for entrepreneurs
and expand access to large markets. With
only a smartphone and access to the internet,
any entrepreneur can now engage with local,
regional, and even global markets. In turn,
successful businesses can scale up quickly
and foster job creation. This development
may be particularly important and relevant
for rural communities where employment
outside agricultural activities may be limited.
An example of the huge opportunities for
rural development is the “Taobao villages”
experience in China. On the Taobao.com

Marketplace, many clusters of rural e-shops
have emerged. These entrepreneurs produce
goods, agricultural products, and handicrafts
based on their niche competencies. It is esti-
mated that Taobao villages have created more
than 1.3 million jobs in rural communities
(World Bank 2019, 39).

Digital platforms not only provide benefits
for entrepreneurs selling products online, but
also expand market access for professionals
and service providers. Workers can partici-
pate in multiple online platforms for a rela-
tively low entry cost and freelance, reaching
millions of customers. This is a huge oppor-
tunity for a region such as Latin America and
the Caribbean, where most countries share a
language and have similar cultural and insti-
tutional backgrounds that can facilitate trade
in professional services.

From the perspectives of consumers,
there are also many potential benefits.
For one thing, greater competition among
entrepreneurs can result in lower prices. For
another, consumers can now access a better
variety and quality of products and services.


http://Taobao.com
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Apparently, consumers trust these platforms
because they can rely on brand certification
and consumer reviews to make informed
decisions.

One of the major opportunities provided
by digital platforms is expansion of the labor
supply, thereby contributing to regional
growth. Although data are limited, particu-
larly for developing countries, most workers
in advanced nations use digital platforms to
earn secondary income. Workers have the
flexibility and autonomy to set their own
hours according to their needs and the sched-
ules of their main occupations. This flex-
ibility and autonomy may be particularly
important for women who may be out of the
labor force or have limited hours because of
their home care duties.

In the context of the LAC region, another
potential benefit of digital platforms is that
transactions are conducted digitally and
thus create an electronic record. This would
allow—in principle—for the taxation of
these transactions, many of which occur
today on the informal side of the economy,
thereby escaping taxation. This issue should
not be undervalued because LAC economies
are notoriously fiscally constrained, and
changes in the labor market may affect the
sustainability of the traditional social insur-
ance system—an issue discussed shortly in
more detail.

For all the potential benefits offered by
digital platforms, they present policy makers
with significant challenges. Obviously, the
expansion of digital commerce requires reli-
able and affordable internet connectivity and
high penetration of smartphones. Therefore,
success in digital commerce depends on
countries investing in and expanding their
telecommunications infrastructure—and
especially in rural communities if countries
would like to replicate the success of Taobao
villages.

Another challenge is setting up a regula-
tory framework that establishes clear and
fair rules for all participants. Among sev-
eral issues is the need for clear rules on the
ownership of data and privacy rules for both
consumers and providers on these platforms.

Also important are minimum quality stan-
dards and safety regulations. Moreover,
policy makers should establish the legal
framework for taxation of transactions
within their country’s border, but also for
cross-border taxation and liability issues.
These are all examples of the regulatory
infrastructure that needs to be in place to fos-
ter the inclusive growth of digital platforms
while protecting all participants in these
markets.

Finally, the greater supply of labor avail-
able through digital platforms has opened
an important debate on whether to consider
these workers as employees of the digital
platform or as independent contractors or
freelancers. Moreover, the rise of these alter-
native forms of labor supply may threaten the
sustainability of the traditional social insur-
ance model. As more and more workers—
both skilled and unskilled—participate in
these platforms, the social insurance mech-
anism that relies on employer-employee
contributions to finance social protection
will slowly degrade. From the perspective of
the LAC region, which already has high lev-
els of informality in the labor market, this is
particularly worrisome. Policy makers in the
region must think creatively about alterna-
tive social insurance models that do not rely
on financing and benefits attached to formal
employer—employee relationships. In other
words, policy makers need to both define
the level of social protection and insurance
that will be provided to citizens regardless
of their labor status and relationship (that
is, employee, contractor, or freelance) and
find alternative financing mechanisms that
do not depend on the employee—employer
relationship.

Conclusions and policy
implications

In general, this analysis has found that the
risk of mass technological unemployment is
low for the LAC economies. In addition, the
slow adoption rate for these technologies sug-
gests that massive changes in the workplace
are not likely to occur in the next decade.
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However, this analysis also suggests that
many jobs will be affected and transformed
by the emergence of these technologies.
And although these jobs may not disappear
completely, many of the tasks performed by
humans today will likely be performed by
machines in the future. Workers will be inter-
acting with more machines and increasingly
complex technologies. Therefore, they will
need the capabilities and skills to adjust to
these new demands.

There is a growing consensus that the
demand for skills in the labor market is
changing. These changes have been under
way over the last two decades in advanced
economies, and because technology is being
adopted in developing countries, these
changes are beginning to occur there as well.
Reinforcing these changes are new technol-
ogies that are emerging and threatening to
replace humans, mostly in the simpler, more
routine tasks they perform at work.

According to the World Development
Report 2016: Digital Dividends, the skills
required for the modern economy go beyond
the foundational cognitive skills such as basic
literacy and numeracy. Some of the most val-
ued skills that also have a low risk of auto-
mation are the nonroutine, higher-order
ones. These skills are related to the ability
to understand complex concepts, learn from
experience, adapt to new situations, and
more generally solve problems by using criti-
cal thinking. The need for nonroutine inter-
personal, socioemotional skills is also on the
rise. As stated in the World Development
Report 2016, “Socioemotional skills (also
called soft or noncognitive skills) encompass
a broad range of malleable skills, behaviors,
attitudes, and personality traits that enable
individuals to navigate interpersonal and
social situations effectively. These include grit
or the perseverance to finish a job or achieve
a long-term goal, working in teams, punctu-
ality, organization, commitment, creativity,
and honesty” (World Bank 2016, 213).

As revealed in this analysis and consistent
with the literature, education continues to be
the best asset to insure against the risks of
automation. The low-paid and uneducated

workers performing the simpler, more rou-
tine tasks are most at risk of being replaced
by machines. By virtue of being in lower-paid
occupations, such tasks may in the short run
be less likely to be automated because the
prices of robots and automation technologies
need to drop further for adoption to be eco-
nomically desirable. However, in the medium
and long term these tasks are at high risk of
being fully automated.

Thus investing in the human capital of
the workforce should be a priority for policy
makers. Investing in early childhood educa-
tion reaps the highest return on investments,
and the advantages grow over time because
learning and skill development are cumu-
lative. In fact, Engle et al. (2011) find that
every additional US$1 invested in quality
early childhood education programs yields a
return of US$6-$17. When quality and access
are ensured, investments in early childhood
education also increase equity, and there are
several examples of successful programs in
the LAC region. Cash transfers that increase
the take-up of early childhood education pro-
grams have fostered language development in
Ecuador and Mexico. Chile’s Crece Contigo
program integrates the health, education,
welfare, and protection services available as
of the first prenatal visit of the mother.

Although the LAC region has made sub-
stantial progress in improving access to sec-
ondary education, the quality of education
continues to lag that of advanced nations and
developing country peers in East Asia. Thus
the focus should be on increasing the quality
of secondary education and preparing stu-
dents for further education, whether in voca-
tional trade schools or university.

Meanwhile, the demand for higher-order
nonroutine cognitive skills is increasing.
Tertiary education is therefore becoming
more important for the future of work.
Not only does it impart the technical skills
required for certain occupations, but it also
fosters development of the complex prob-
lem-solving, critical thinking, and advanced
communications skills that are transfer-
able across jobs and occupations. Tertiary
education also builds the transferable



GOING VIRAL: COVID-19 AND THE ACCELERATED TRANSFORMATION OF JOBS IN LATIN AMERICA AND THE CARIBBEAN

sociobehavioral skills—such as teamwork,
resilience, and self-confidence—that have
also seen higher demand in the labor mar-
ket. Policy makers should focus on how to
improve the access to and quality of tertiary
systems (both trade schools and universi-
ties) in order to improve the capabilities of
the future workforce. A deep analysis of
the tertiary system in the LAC region can
be found in the report At a Crossroads:
Higher Education in Latin America and the
Caribbean by Ferreyra et al. (2017).

Finally, what may become more important
as new automation technologies are adopted
in LAC countries is adult learning. Although
the time frame for the adoption of technology
is unclear, it is possible that transformations
in the workplace will happen midcareer for
many workers, and they will need to adapt,
particularly by changing the set of tasks per-
formed at work. Governments should have
programs that help workers upskill and
retrain for the new jobs and minimize their
adjustment costs. Meanwhile, the design of
adult learning programs should take into
account the constraints often facing adults in
terms of time, financial resources, and com-
peting demands. Meanwhile, behavioral and
neuroscience research has discovered that
the adult brain learns differently.

The success of these types of programs
already in the region is mixed. Argentina’s
Entra2l program is providing adult skills
training and internships resulting in
40 percent higher earnings for its participants
(J-PAL 2017). In Peru, a female entrepre-
neurship program did not generate signifi-
cant effects on employment. Similarly, in the
Dominican Republic the Juventud y Empleo
program did not increase employment,
although it improved noncognitive skills and
job formality. The evidence suggests that
adult learning programs are most successful
when they are tied to employment opportu-
nities. Thus programs that include appren-
ticeships and internships in partnership with
the private sector will generally have more
lasting and significant effects. For exam-
ple, Colombia’s Jovenes en Accion program,

which combines learning with on-the-job
training, has shown that the probability of
formal employment and earnings increases in
the short term, and it has seen the benefits
sustained over time.

Notes

1. See, among others, Brynjolfsson and McAfee
(2014); McKinsey Global Institute (2017);
World Bank (2016, 2019); World Economic
Forum (2018).

2. The recent phenomenon of labor market
polarization has been documented by Autor,
Katz, and Kearney (2008) and Autor and
Dorn (2013) for the United States, and Goos
and Manning (2007) for the United Kingdom.
Job polarization has also been documented for
Germany (Dustmann, Ludsteck, and Schon-
berg 2009; Spitz-Oener 2006), and there are
indications it is pervasive in European coun-
tries (Goos, Manning, and Salomons 2009;
Michaels, Natraj, and Van Reenen 2013).

3. The Skills Toward Employment and Produc-
tivity (STEP) survey is not available for the
LAC region.

4. Using the STEP survey, Dicarlo et al. (2016)
show that the task content in the United States
and developing economies is generally similar
for high-skilled occupations, while remark-
ably different for routine-based occupations.

5. Croatia, Czech Republic, Estonia, Hungary,
Latvia, Lithuania, Poland, Romania, Slovakia,
and Slovenia.

6. Many of the surveys in the region are urban
and thus underrepresent the agriculture
sector.

7. Moore’s Law asserts that computer power
doubles every 18 months.

8. If a demand for a product is inelastic, then the
increase in quantity demanded does not fully
compensate for the fall in prices and revenues.
If demand is elastic, the increase in demand is
proportionally higher than the fall in prices,
revenues increase, and more workers will be
hired to produce more units.

9. General-purpose technologies are defined as
“deep new ideas or techniques that have the
potential for important impacts on many sec-
tors of the economy”” (Wright 2000).

10. Specialists who help website providers secure
high rankings on the results pages of search
engines such as Google.
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11. Specifically, experts were asked, “Can the tasks
of this job be sufficiently specified conditional
on the availability of big data, to be performed
by state-of-the-art computer-controlled equip-
ment?”” (Frey and Osborne 2017).

12. For technical details, see Beylis and Cuevas
(2019).

13. For technical details, refer to Beylis and
Cuevas (2019).
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he Latin America and the Caribbean
I (LAC) region is facing important
challenges. After a decade of rapid
growth and strong improvements in social
indicators, growth has stalled, and external
conditions do not appear to be favorable, at
least in the short and medium term. Trade
flows have slowed amid elevated tensions,
foreign direct investment (FDI) has fallen
off, financing conditions are tightening, and
all of this is happening in the context of vul-
nerable fiscal conditions for governments
in the region. Commodity prices, which
helped fuel growth during the so-called
Golden Decade (2003-13), are expected to
remain flat in the short and medium term.
The region therefore needs to find internal
sources of growth, suggesting that priority
should be given to a reform agenda focused
on productivity growth.

At the same time, the world is facing
the huge opportunities and challenges
that arise with the new technologies of the
Fourth Industrial Revolution. Of particu-
lar concern to policy makers and workers
is the emergence of automation technolo-
gies that threaten to destroy a substantial
number of jobs and risk massive unem-
ployment. Although this report finds that

Conclusions

mass “technological unemployment”—as
these concerns are now labeled—is unlikely,
the labor market is undergoing a major
transformation, and government action is
urgently needed to prepare the workforce
for the future.

Structural transformation: Past
and future

In the LAC region, structural transformation
has contributed negatively to productivity
growth. The relative share of employment
in services—the sector with the lowest rate
of productivity growth—nhas significantly
increased. In fact, this analysis finds that,
consistent with the findings of Rodrik
(2016), the structural transformation path
followed by LAC countries is systematical-
ly different from the path followed in the
past by what are today developed countries.
Specifically, the region is entering the de-
industrialization phase earlier (at lower lev-
els of gross domestic product per capita) and
achieving lower peaks of industrial shares rel-
ative to developed countries. This “premature
deindustrialization” is worrisome because
in most countries the industrial sector has
the highest level of labor productivity and
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the highest rate of productivity growth.
When premature deindustrialization oc-
curs, labor moves from the industrial sector
to the lower productivity growth sectors,
usually services, reducing overall productiv-
ity (so-called Baumol’s disease), with negative
consequences for real income growth and
standards of living.

From this analysis of the structural trans-
formation process of nine LAC economies
with different development levels, three
features stand out. The first is the substan-
tial heterogeneity across the countries in the
sample. The more developed economies—
Argentina and Chile—have been deindus-
trializing for decades. Brazil, Colombia, and
Mexico display stagnant or slight increases
in their industrial employment shares. The
least developed country in the sample,
Bolivia, is still in the industrialization phase
of development. Second, the deindustrializa-
tion process is more pronounced in terms
of employment shares than in value-added
shares. Similar to the experience of the
United States, this feature is indicative of
the rapid labor productivity growth in this
sector. Third, premature deindustrialization
does not necessarily imply a contraction of
the industrial sector; the absolute number
of jobs in that sector—as opposed to the
share of jobs—has been fairly stable or even
growing in most LAC economies.

What are the implications of the changes
in industrialization for the future? The
emergence of new technologies suggests
that opportunities for further industrial-
ization (or reindustrialization) are likely to
be limited in many developing countries.
Requirements in terms of complementary
infrastructure and skills will increase, and
global value chains are expected to shorten,
reducing opportunities for entry. To stay
competitive, firms will need to adopt many
of these new technologies, which tend to be
labor-saving. Overall, the industrial sector
will likely continue to contribute positively
to aggregate productivity growth and value
added, but not as much to job creation,
especially for unskilled labor.

This is not to say that policy makers should
now ignore the industrial sector. Evidence
from this analysis clearly shows that signif-
icant distortions remain in the sector. This
is reflected in a skewed firm size distribu-
tion in which many firms in the LAC region
remain small relative to what is observed for
the United States. Policies that foster inter-
national competition within the region and
globally should receive priority. Also needed
are changes in the size-dependent policies
that are disincentivizing the growth of firms
and incentivizing informality. Policy makers
should encourage adoption of technology,
improve the business environment, and pro-
vide the telecommunications, transport, and
logistics infrastructure required for firms to
grow. Governments should also continue to
invest in human capital development, with
a specific focus on the technical and socio-
emotional skills that will be demanded by the
modern industrial sector.

That said, the region is confronting a
future in which the services sector will con-
tinue to grow and be the main source of job
creation. Meanwhile, the region will have
to remedy lack of understanding about the
complex role of the services sector in pro-
ductivity, value added, and job creation.
At the aggregate level, the services sector
displays lower productivity growth than the
industrial sector. Yet the sector is composed
of a very diverse set of subsectors that differ
significantly in their productivity levels and
growth rates, and even in their use of skilled
labor. In many countries, some service
subsectors—such as telecommunications,
finance, and logistics—are more productive
and skill-intensive than manufacturing and
are increasingly sharing pro-development
characteristics that were once thought to
be unique to manufacturing. The rapid
advances in information and communica-
tions technology (ICT) have enabled the
emergence of services sectors that are no
longer limited by market size because more
and more services can be digitally stored,
codified, and easily traded (Ghani and
Kharas 2010). Meanwhile, the deregulation
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of services markets has been accompanied
by large inflows of FDI. Therefore, certain
service subsectors are looking more and
more like the industrial sector, with expo-
sure to trade and inflows of FDI, allowing
for greater competition, technology diffu-
sion, and the benefits of scale.

Many of these services are emerging as
key inputs into industrial and agricultural
processes, with numerous forward link-
ages to other sectors and huge potential
to improve aggregate productivity. In fact,
new evidence is pointing to a ““servicifica-
tion” of the manufacturing sector—that
is, manufacturing is increasing the share
of services used in the production process
(embodied services), as well as bundling more
sales and after-sales services in the sales of
goods (embedded services). Reducing distor-
tions in the intermediate market for services
could have an important impact on the size
of the industrial sector. Calculations indi-
cate that the industrial sector could increase
by 2-3.5 percentage points if distortions in
the services market were reduced to their
historical minimum.

Meanwhile, it will be increasingly relevant
to formulate value chain policies in addition
to sector-specific policies—that is, policy
makers may have a larger impact on aggre-
gate productivity by understanding how
sectors interact with each other rather than
by studying isolated sectors (the traditional
approach). It is also important to recognize
that the scale-up of key backbone services
may be limited not only by sector-specific dis-
tortions that prevent competition and innova-
tion from occurring at a rapid pace, but also
by the availability of skilled workers because
these sectors are highly skill-intensive.

Looking forward

Looking forward, the LAC region should
develop a productivity agenda with a spe-
cial focus on the services sector. Already
the largest employer in the region with over
60 percent of the workforce, the services
sector is expected to grow even more and

play an increasingly critical role as provider
of inputs to the larger economy. In short, a
comprehensive set of policies oriented to the
services sector is needed.

Policy makers should give priority to
investing in data gathering and analysis of
services sector firms in view of the lack of
data for the sector. Understanding the spe-
cific issues of the sector regarding firm size
distribution, dynamics, barriers to entry, lack
of competition, and restrictions to trade is
key to formulating policies that can unleash
productivity growth in this sector.

Fostering competition and streamlin-
ing regulations in the services sector are
important as well. Governments could
incorporate trade in services as part of
regional integration agreements and work
toward establishing common licensing
and certifications so workers and firms
can operate throughout the region. With
the emergence of digital platforms that
allow workers to supply labor from a dis-
tance and across borders, establishing
common regional regulatory frameworks
could unleash important productivity gains
across the region and spur the creation of
new entrepreneurial activities and new jobs.

As for the future of work, three major
economic forces are changing the nature of
work and the demand for skills. First, struc-
tural transformation and the premature
deindustrialization process described in this
report imply that job creation in the future
will be concentrated in the services sector.
Second, accompanying the shift in economic
structure is a transformation of the occu-
pational structure within broad economic
sectors. Service occupations—those that
produce intangible value added—are ris-
ing in all sectors, implying a huge shift in
the demand for skills in the labor market.
Third, because the simpler, more routine
tasks will be automated and performed
by machines, workers will need to adapt
and perform a different set of tasks in the
workplace. Consistent with the empirical
evidence from other countries, in the LAC
region during the 2001-13 time frame of
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this analysis there has been a decline in the
demand for routine manual tasks and a rise
in the demand for nonroutine tasks—both
cognitive/analytical (such as critical think-
ing, creativity, and problem-solving) as well
as interpersonal (such as teamwork, negotia-
tion, managing).

Based on analysis of the potential number
of jobs at high risk of being automated in the
region, it appears that fears of mass techno-
logical unemployment are largely unfounded.
Estimates vary widely, however, depending
on the methodology used. Nevertheless,
many occupations will be affected and
transformed by the emerging technologies.
Although the overall number of jobs many
not fall dramatically, many of the tasks
being performed by humans today will likely
be performed by machines in the future.
Workers will interact with more machines
and will be expected to understand increas-
ingly complex technologies. Therefore, future
jobs and tasks will require different and
higher-order capabilities and skills.

Both the World Development Report
2019: The Changing Nature of Work
(World Bank 2019) and this analysis
conclude that education offers the best
insurance against the risks of automation.
Low-paid and uneducated workers are
performing the simpler, more routine tasks,
and so they are at highest risk of eventually
being replaced by machines. These results
point to a clear conclusion: investing in the
human capital of the workforce should be a
priority for policy makers. While investing
in early childhood education generates the
highest return on investment (World Bank
2019), there is room to improve in every
dimension of the educational system.

What may become more important as
new automation technologies are adopted
in LAC countries are adult learning and
retraining programs. It is possible that
transformations in the workplace will
happen midcareer for many workers. They
will then need to adapt and adjust, particu-
larly by changing the set of tasks performed
at work. To minimize the adjustment costs
borne by workers, governments should

support programs that help workers upskill
and retrain for these new jobs and tasks.

The emergence of digital platforms
is another possible disruption of labor
markets. On the positive side, digital plat-
forms can significantly expand access to
new markets, creating opportunities for
entrepreneurs, which in turn can create new
jobs. Consumers will gain access to a wider
variety of products, to better quality prod-
ucts, and to lower prices through enhanced
competition. Workers, especially women,
may find that such platforms provide auton-
omy and flexibility they need for their needs
and limitations.

Yet for these benefits to fully materialize,
several regulatory and infrastructure obsta-
cles need to be overcome. Clearly, access to
affordable and reliable broadband service is
a prerequisite for the success of digital plat-
forms. Logistics infrastructure is also a must
to enable efficient and affordable transpor-
tation of goods within and across countries.
A regulatory framework that establishes clear
and fair rules on privacy, ownership of data,
safety, and minimum quality standards is
also necessary.

Also arising from the findings of this anal-
ysis is an important concern: the sustain-
ability of the traditional social protection
models. The growth of employment in the
services sector stemming from structural
transformation and the emergence of new
technologies that foster alternative working
arrangements such as independent contrac-
tors and self-employment have important
implications for that model. Looking into
the future, it appears that less and less labor
will be supplied through the traditional
employer—employee relationship. For a
region that already struggles with very high
labor market informality, these trends pose
a serious challenge to the traditional social
protection model that is financed through
employer-employee contributions.

Policy makers in the region must think
creatively, then, about alternative social
insurance models that do not rely on
financing and benefits attached to formal
employer—employee relationships. In other
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words, policy makers need to define the level
of social protection and insurance that will
be provided to citizens regardless of their
labor status and relationship (employee,
contractor, freelance) and find alternative
financing mechanisms that do not depend
on the employee—employer relationship.
Although there are no clear and obvious
solutions, the region’s policy makers must
begin to tackle this issue with urgency and
creativity.
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