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Automation, artificial intelligence, and jobs

R

ecent decades have seen rapid increases in the use of robots (Figure 1) and rapid advances in artificial
intelligence, driven particularly by improvements in machine learning. From games like chess and Go
to speech recognition and image recognition (Figure 2), machines have come to outperform humans in an
expanding range of activities. This development has motivated many attempts to gauge the impact on the
future of work for humans. Frey and Osborne (2017) estimate that 47% of total US employment is in jobs at
high risk of automation within the next decade or two. Arntz et al. (2016) in turn estimate the figure is 9%
in the USA and 10% in UK, while PwC (2017) estimate 38% in the USA, 35% in Germany, 30% in the UK, and
21% in Japan are at risk.
Regardless of the exact shares, which are necessarily uncertain, such predictions are particularly concerning
for developing countries for two reasons. Firstly, they currently contain a relatively large share of workers
performing routine tasks, which are easier to automate—for instance, the World Bank (2016a) estimates
that two thirds of all jobs in developing countries are ultimately susceptible to automation. Secondly, the
classical route to income growth in developing countries has been through a burgeoning manufacturing
sector absorbing low-skilled labor—but with manufacturing increasingly automatable this path looks ever
less reliable (Rodrik, 2019).
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Figure 2: Machine vs. human performance at image recognition

Imagenet Image Recognition
NEC UIUC
Human performance

XRCE

Top-5 error rate

0.25

0.20
AlexNet / SuperVision
0.15
Clarifai
0.10
VGG
withdrawn
MSRA

0.05

2011

2012

2013

2014

2015

2016

Trimps-Soushen
SE-ResNet152 / WMW
2017

Source: Electronic Frontier Foundation (2017)

Is this time different? Technological upheaval
in perspective
Previous waves of globalization and automation have created upheaval and backlash, from the Luddite riots
in 19th century Britain to striking streetlamp lighters in New York in the early 20th century. The potential
negative impacts on both jobs and incomes are clear in the apocryphal exchange between Henry Ford II and
United Automobile Workers leader Walter Reuther:
Ford: “Walter, how are you going to get those robots to pay your union dues?”
Reuther: “Henry, how are you going to get them to buy your cars?”
As Frey (2019) notes, while in theory new technology, like globalization, expands the total productive
potential of the world and allows everyone to benefit, in practice these gains may not be shared. In the long
run, everyone may be better off, but over the lifetime of any given individual many will lose out.
Historically, a growing manufacturing sector has consistently provided jobs and incomes for low-skilled labor.
There are several reasons to think this is unlikely to remain the case for developing countries. Firstly, there is
a declining labor share in manufacturing (Baldwin and Forslid, 2020; Rodrik, 2015); indeed, Gilchrist (2016)
suggests we should instead talk about “robofacturing.” Secondly, there is little evidence of manufacturing
leaving China to find new low-wage labor elsewhere (Stapleton, 2019). Instead, China is upgrading its
manufacturing technology (Hallward-Driemeier and Nayyar, 2020; Xu et al., 2017) under the ‘Made in China
2025’ plan, following Xi Jinping’s call for a “robot revolution” and the “jiqi huanren” (machines replace
workers) directive. Thirdly, the substitutability of low-skilled workers for high-skilled workers is falling
(Rodrik, 2019). Global firms require high standards of quality control and compliance in their value chains,
which is hard to achieve with low-skilled labor and small, informal firms. For instance, Goger et al. (2014)
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consider horticulture in Africa and acknowledge that supermarket standards can “limit participation to only
those with the necessary investments needed for compliance.”
Together, these issues show up in the data as a decline in the number of jobs created per dollar of
manufacturing exports (Figure 3). Without large and growing employment in manufacturing for export,
knowledge and technology diffusion also slows down, raising potential inclusion issues. Inequality may rise
as populations polarize into high-skilled manufacturing workers, working for export and connected to global
knowledge networks, and the rest who are locked out by low skills.
Figure 3: Declining job creation in manufacturing exports
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Source: Rodrik (2019)
Blue = Ethiopia; Red = Philippines; Green = Thailand.

Could agriculture offer an alternative development path? Agriculture in developing countries is currently
very labor-intensive, and agricultural technology tends to be labor-saving—plus the share of income spent
on food tends to decline with growth (Rodrik, 2019). Thus, unfortunately, the prospects for agriculture-led
development are not encouraging.
How about services? Historically, the role of services in long-run employment creation has been downplayed
(Eichengreen and Gupta, 2013), but an emerging literature suggests it is poised for growth. First, we must
distinguish between different types of services. The “services” category tends to absorb anything which is not
clearly agriculture or manufacturing. Some services, e.g. many personal and retail services, are “non-tradable,
technologically stagnant, and dominated by small informal enterprises” (Rodrik, 2019). Others, including
IT and finance, are highly tradeable and technologically dynamic, with prospects for rapid productivity
and employment growth. This latter group potentially have many of the advantages that originally made
manufacturing attractive for long-run employment growth: tradability, scale, innovation and learning-by-doing
externalities (Braga et al., 2019; Hallward-Driemeier and Nayyar, 2020; Loungani et al., 2017).
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What does the evidence say so far? On the optimistic side, several studies have found sustained increases
in labour productivity in services in the US (Triplett and Bosworth, 2004) and South Asia (Ghani and Kharas,
2010). Services are increasingly traded, and can potentially absorb large amounts of labour (Ghani and
O’Connell, 2014). While India had slower growth overall than China during the 1990s, its recent servicesdriven expansion (Figure 4) does show that it is possible have strong productivity growth in services at
scale (Baldwin and Forslid, 2020). On the pessimistic side, Rodrik (2019) notes that some of the tradeable
services with most growth potential (e.g. business services) are relatively skill-intensive, so may not absorb
low-skilled labor, and much of current service sector employment is in a large number of low-productivity
informal firms, which are less likely to join global value chains.
Figure 4: Manufacturing and services growth in China and India
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Ultimately, empirical evidence on past trends can only take us so far—the key question is whether large
numbers of new types of services jobs will be created. Baldwin and Forslid (2020) argue that service-led
growth is likely to become the new normal: digital technology is facilitating services trade (e.g. through
machine translation and virtual telepresence), which allows workers in developing countries to directly
export the source of their comparative advantage, low-cost labor, rather than having to first make goods
with that labor. Firms such as Samasource, which employs workers in developing countries to tag data
for use in machine learning, could grow substantially, as could employment through online freelance
labor platforms like Upwork and Mechanical Turk. As developed countries’ elderly populations grow,
nurses in developing countries could provide routine check-ups online, aided by diagnostic data from the
patient’s mobile phone. There are currently around a billion people who could sell services in English
online—machine translation could double or triple that number. Furthermore, a different physics applies
to this form of trade: as the Philippines case study below illustrates, it is possible to increase flows of
data far faster than one can increase flows of goods, so the transformation can be rapid. Thus, there is
some reason to hope that, despite little broad evidence to date of mass employment growth in tradeable
services, such growth is possible, and will provide ways to overcome the challenges posed to jobs by
automation and artificial intelligence.
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Other trends are also likely to support a rise in services employment. Climate change mitigation and
adaptation measures also include many labor-intensive tasks, from retrofitting insulation to installing
solar panels on roofs. Rapid aging is expected in every continent except Africa by 2050 (Figure 5). Older,
and richer, populations spend a larger share of income on care services, which—given the requirement
for a high degree of empathy and dexterity—are hard to automate. Changing gender norms, particularly
rising female participation in the labor force, can also increase demand for outsourced cooking, cleaning
and childcare services. Depending on regulation in rich countries, migration from developing countries
to provide such services overseas could be a major driver of growth in remittances. Given the high and
rapidly-increasing dependency ratios projected for Europe, North America, and East and Southeast Asia,
more countries are likely to adopt the migrant-dependent model of Singapore and Hong Kong (Table
1). Thus, both new technologies and secular trends are likely to result in a substantial expansion of
developing countries’ services sectors.
Figure 5: Estimated and projected old-age dependency ratios by region, 1990-2050
50

Estimates

Projections

OADR

40
30
20
10
0
1990

2000

2010

2020

2030

2040

2050

Year
World
Northern Africa and Western Asia
Eastern and South-Eastern Asia
Australia and New Zealand
Europe and Northern America

Sub-Saharan Africa
Central and Southern Asia
Latin America and the Caribbean
Oceania

Source: United Nations Population Division (2020) Notes: The old-age dependency ratio is the number of
people aged 65 and above per 100 persons of working age (20-64 years).

Page 8

Inequality and Exclusion: Technology and the Future of Work

Table 1 – Ratio of foreign domestic or care workers to households in East Asia

Country

Population
(million)

Number of
households (million)

Number of foreign
domestic or care workers

Ratio of foreign domestic or
care workers to households

Singapore

5,600,000

1,263,000

243,000

1 in 5

Hong Kong

7,400,000

2,548,000

370,000

1 in 7

1,411,500,000

375,069,000

20,000,000

1 in 19

Taiwan

23,600,000

8,386,500

245,576

1 in 34

South Korea

50,800,000

19,561,000

200,000

1 in 98

127,500,000

53,330,000

2,798

China

Japan

1 in 19,000

Source: Peng (2017)

A possible future: impact of new technologies
by country and sector
A simple summary of recent work on the future of work in developed and developing countries is
shown in Table 2 below. Automation substitutes high-skill labor for low-skill labor in agriculture and
manufacturing. New communication technologies allow developing countries to export their comparative
advantage, low-cost labor, through tradeable services, undercutting low-skill service workers in developed
countries (while high-skill workers in developed countries are likely to still have a strong comparative
advantage in the most sophisticated operations, which are not outsourced). Non-tradeable services (NTS)
are not directly affected, but likely experience second-round effects: low-skill workers substituting away
from agriculture into NTS will push down wages, while NTS workers moving into tradeable services (either
by switching jobs or through a previously NTS job becoming tradeable) will raise wages.1
Table 2: First-order effects of new technologies on employment growth
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Skill level
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↓
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↑

↑

--

↑
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↓

↓
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↑
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--

--

Pre-industrial

Industrialised
(includes China
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Transformation, redistribution, and recognition
The simple country-sector framework above elides substantial heterogeneity of effects within societies. As
with the “services transformation” of the late 20th century, the “globotics transformation” (Baldwin, 2019)
is likely to increase inequality within countries, as the opportunities it brings are most readily available to
those who already have other advantages. Women will have fewer opportunities to reskill or take advantage
of new technology where they spend more time on unpaid care work or have lower representation in
STEM fields than men (McKinsey Global Institute, 2019). In developing countries with large gender gaps in
education, or where women have less access to digital hardware, these issues are exacerbated (Comin and
Ferrer, 2013; OECD, 2016). Most rural or remote communities, which house 80% of the world’s poor, do not
have internet access, so are de facto excluded from most jobs in tradeable services (World Bank, 2016b).
The elderly, people with disabilities, and social and ethnic minorities also generally lag the rest of the
population in access to digital technology (World Bank, 2016a).
These inequalities of access are particularly pernicious because they affect not just the “politics of
redistribution,” but also the “politics of recognition” (Fraser, 1997). Jobs do not just provide an income; they
also provide meaning and status. Political activity from the local to the international level is increasingly
moving online. Thus, exclusion from the digital sphere will not just affect the economic welfare of
disadvantaged groups—it will also prevent them from playing an equal role in the governance of their
societies. Conversely, this implies a form of reverse recognition for those with good digital access: they
implicitly and inadvertently receive disproportionate representation.
Increasing automation will generate new forms of social divides. Del Rio-Chanona et al. (2020) highlight
that it is not merely the automation probability of one’s occupation that determines future employment
prospects: the automation probability of all those jobs to which one could reasonably transition is also
critical. For example, while dispatchers and pharmacy aides are both estimated to have a computerization
probability of 0.72 in their model, projected automation only increases long-term unemployment for
dispatchers, because they (unlike pharmacy aides) can only transition to jobs which are also likely to be
automated. As the distinct blue and red areas of Panel B in Figure 6 suggest, this could lead to polarization
of society along new lines—a cluster particularly vulnerable to automation, and a cluster which mostly
benefits from it.
More optimistically, automation may lead to a reappraisal of some jobs which were previously undervalued
by society. Many activities which require a high degree of empathy and dexterity, such as nursing or
domestic work, receive only limited wages and social status, yet are relatively insulated from automation.
As technological and demographic shifts raise their relative wages, society may increasingly recognize the
contribution of “key workers,” as seen in the “Clap for our Carers” response to COVID-19 in the United
Kingdom, and similar popular campaigns around the world.

A key question for future research is whether new services technologies, such as robotic process automation (RPA), will ultimately automate
away low-skill tradeable services jobs in developing countries faster than falling communications costs can increase them.
1
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Figure 6: Automation as a potential source of social division
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Note: Panel A shows the probability of computerization of different occupations, following Frey and Osborne (2017). Panel B depicts
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occupation, and edges constructed from observed job transitions. Red nodes have high probability of computerization, and blue
nodes have low probability of computerization.
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COVID-19 and the future of work
The long-term impact of the COVID-19 pandemic on the future of work will not be clear for some time.
The full impact on government finances and social norms will depend on how long social distancing
measures last, and thus on the development and distribution of a vaccine. This section presents some
early speculations on the main effects.
In the short term, COVID-19 has exacerbated inequalities that were already set to be worsened by new
technologies. High-skill workers are more likely to be able to work remotely during lockdowns, while
those low-skill workers still employed are disproportionately in workplaces with significant exposure to
the disease, such as supermarkets or train stations. Rich countries with stronger health services and more
fiscal capacity have more options for dealing with the virus. The most significant effect of the pandemic
on the future of work may be the loss of resources for social support, education, and retraining programs,
particularly in developing countries. Here, international organizations with greater liquidity can play a major
role in responding, as with the recent expansion in IMF lending.
In the services sector, transitions to telecommuting will accelerate as people are forced to learn new ways
of working, and tradeable services are likely to boom. There may also be a phase in which developing
economies have more opportunities to develop manufacturing, as multinationals seek to diversify their
supply chains away from China. But China’s relatively swift recovery may temper this motivation—
ultimately, the dominant effect of the pandemic may be to accelerate automation, as highly robotized
factories are less vulnerable to disease. Urbanization may slow down, at least temporarily, while cities
evolve their public health measures and firms adjust to a new flexible-working equilibrium. With the
widespread increase in the numbers of people working from home, at least for part of the week, many
urban professionals may move further from city centers, lowering rents to the benefit of urban key
workers. Yet in a world with a COVID-19 vaccine, it is likely that the forces of agglomeration will dominate
again. The world’s great cities have survived many previous disasters, both natural and manmade. Past
advances in communications technology have tended to complement, rather than substitute for, face-toface interaction, and so increase urbanization (Gaspar and Glaeser, 1998; Glaeser, 2012). We cannot know
yet whether virtual reality teleconferencing or other new technologies will have the same pattern, but
history so far suggests it is unwise to bet against the city.
The impact of the pandemic on gender inequality in the labor market is not yet clear (Alon et al., 2020).
With persistent gender norms, school closures place additional burdens on mothers, who tend to do
a higher share of domestic labor. Yet greater paternal presence in the home during lockdowns, and
afterwards, could further erode this norm and so have the opposite effect. The distribution of the impact
of the pandemic across large and small firms is also currently unclear. It seems likely that the pandemic
will increase market concentration, as large firms have more assets to sell or greater access to credit to
weather a major negative shock. But the extent to which such effects persist, and the speed with which
new small and informal firms open, remain to be seen.
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Case studies of successful adaptation
This section highlights two prominent success stories of developing countries creating tradeable services
industries, and two examples of novel policies in developed countries to ensure that the benefits of new
technologies are widely shared.

India: tradeable services

India’s recent history provides a promising example for other developing countries in a world where
manufacturing is dominated by China and robots. As Basu (2018) put it: “What India saw was a most
unusual growth pattern for a developing country. It was not the manufacturing sector that led India’s growth
but the services sector.” In contrast to China, India’s export growth has been driven by services (Baldwin and
Forslid, 2020), as shown in Figure 7. While it is impossible to identify the causes of this services boom with
certainty, they likely included: (1) India’s “overproduction of engineers throughout the 1960s, 1970s, and
1980s” (Basu, 2015); (2) High spending on tertiary education more broadly, creating world-class workers—
by 2000, more than half of all US non-immigrant work visas requiring specialized skills were issued to Indian
citizens (Baldwin and Forslid, 2020); (3) The relative attractiveness of investing in the services sector—while
the manufacturing sector was tangled in the “license Raj” system of permits and regulations until the 1990s,
the service sector faced few trade barriers and was largely untaxed.
This services boom is epitomized by the emergence of Bangalore as the “Silicon Valley of India.” Following
initial investment by Texas Instruments in 1985, further encouraged by the government’s Software
Technology Parks of India (STPI) initiative, the cluster has become an international hub for software
development. Fed by the high density of science and engineering colleges in the area, it has become a
global center for tradeable IT services, including hosting the headquarters of major multinationals like
Infosys and Wipro.
Figure 7: Indian vs. Chinese exports
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The Philippines: business process outsourcing
“Rarely has a new industry traced the trajectory from concept to prime economic driver as quickly as
business process outsourcing (BPO) has in the Philippines,” according to the Oxford Business Group (2016).
From 2400 employees in 2000, the BPO sector grew to 375,000 employees in 2012 (Chang and Huynh,
2016). By 2016 it had over 1.1 million employees and accounted for about 7% of GDP (IBPAP, 2016). Beyond
their quantity, these are also high-quality white-collar jobs, with BPO employees typically earning double
the national average (Baldwin and Forslid, 2020).
As with tradeable services in India, this boom was rooted in the confluence of good factor resources and
successful government policy. The Philippines had a large and young population with good English-language
and literacy rates; the BPO industry association also argues that the population had a strong customerservice orientation and a facility for Western culture (IBPAP, 2016). Special economic zones created in 1995
provided favorable tax conditions, while two key data security laws passed in 2012—the Data Privacy Act
and the Cybercrime Prevention Act—facilitated a move into higher-value services (Baldwin and Forslid,
2020). Education policy has also responded to the new industry, with the IT & Business Process Association
collaborating with several government agencies on programs to ensure continued supply of proficient
English-speakers (IBPAP, 2016).

Scandinavian active labor market policies
The Nordic countries have led the way in combining employers’ needs for flexibility with workers desires
for security (Figure 8). Through a range of policy initiatives, from direct economic support and regulation
to collective agreements and social compacts, they have developed a system which is well prepared for
future technological disruption in labor markets. One prominent example, the Danish “flexicurity” model
formalized during the 1990s, is a “golden triangle” of policies comprising: (1) flexibility in the labor market—
it is relatively easy to hire and fire; (2) social security—a comprehensive social safety net for workers
losing their job; (3) activation policies for the unemployed, including job-search assistance, counseling
and retraining. The goal is to preserve a dynamic private sector through a flexible labor market, while also
ensuring that those citizens who lose their jobs are protected from severe financial hardship and then
supported to find new work. The policy has resulted in low long-term unemployment rates and high rates
of hiring, leading to high perceptions of employment security (Andersen et al., 2011; Eurobarometer, 2010).
Such a system is well-suited to a future in which automation eliminates jobs in manufacturing industries,
while being critical for the competitiveness of firms: by supporting workers to find new employment it
ameliorates the inequality-increasing effects of new technologies and reduces the chances of a backlash.
Figure 8: Public expenditure on active labor market policies, % of GDP, 2016
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Estonia’s “Tiger Leap” policy
Since independence from the USSR in 1991, Estonia’s economy has grown rapidly—achieving convergence
from around 15% of EU GDP per capita in the early 1990s to almost 70% today. Under the Tiigrihüpe (Tiger
Leap) policy, begun in the late 1990s, the government has rolled out internet access to all schools, installed
new computer labs, and introduced the one of the most comprehensive systems of e-government anywhere in the world (OECD, 2019b). Everything from voting to filing tax returns to reviewing schoolchildren’s
homework assignments can be done online, while children as young as ten are taught to code and to design
3D-printable models. The country has since developed several tech “unicorns,” as well as the video conference application Skype, and was selected as one of McKinsey’s nine “digital frontrunner” countries in
Europe (McKinsey & Company, 2017).

Policy recommendations for governments,
international agencies, and other partners
In light of the above, we can distinguish three categories of actions to support employment and inclusive
growth in the face of technological change:
1. Facilitate the expansion of the major growth areas that gain from technological change.
2. Protect the welfare of those people, groups and places which lose out. (Note: this does not
necessarily entail protecting specific jobs, which may undermine 1.)
3. Support those people, groups, and places that lose out to move to or connect more closely with
those that gain, so that they can share in the benefits of technological change.
Each of these categories can be supported through a range of government policies, in partnership with
employers, unions, and other civil society organizations. As we have seen with previous technological
transformations, cooperation between these different groups is vital for action to be successful in the long
term. Specific actions within each category are outlined below, but the precise details of implementation
will depend on the particular circumstances of each country.
1. Facilitate the expansion of the major growth areas that gain from technological change:
a. Invest in physical digital infrastructure. Many new technologies require new infrastructure, e.g.
5G networks for many self-driving cars. From a reliable electricity supply to fiber-optic broadband,
states at all levels of development will benefit from upgrading their core public infrastructure.
b. Invest in “soft” digital infrastructure. Many digital products rely on Application Programming
Interfaces and “microservices,” e.g. identity authentication, payment process, or route planning.
While many of these are provided privately, in some cases there are anti-trust or public goods
arguments for price controls or state provision (Pathways for Prosperity Commission on
Technology and Inclusive Development, 2018).
c. Invest in education and training—in both the “hard” cognitive skills (e.g. programming) required to
create new technologies, and in the “soft” skills required to design and evaluate them effectively.
d. Support innovators. Governments can help create an ecosystem of public, private, and thirdsector agencies such that the best ideas have access to finance, markets, and talent. For instance,
Singapore rose from 17th to 8th on the Global Entrepreneurship Monitor’s activity ranking in the
five years after its SME21 innovation-promotion program was introduced (Chernyshenko et al.,
2011; Pathways for Prosperity Commission on Technology and Inclusive Development, 2018).
Ensuring that such support is inclusive (against, for example, the notoriously white- and maledominated venture capital industry in Silicon Valley) is also critical.
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e. Develop high-quality cities. A large literature in urban and spatial economics highlights the
agglomeration economies found in cities. A 2010 study by the Netherlands Bureau for Economic
Policy Analysis considered how the country could future-proof its economy, and concluded that cities
were the key: “Cities should not be thought of as mere collections of people, but rather as complex
workspaces that generate new ideas and new ways of doing things” (Baldwin and Forslid, 2020; Weel
et al., 2010). For developing countries seeking to export services, the dynamic interchange of ideas in
city centers may be crucial for creating, attracting, or maintaining cutting-edge firms (Glaeser, 2012;
Moretti, 2012). The world’s major cities have survived plagues, fires and riots; even as the centripetal
forces of higher productivity and wages continue to drive urbanization, cities must invest in
managing the latest problems of density. From omni-contactless payment to elbow-bump greetings
to mask-wearing, many pandemic-era social innovations may persist.
2. Protect the welfare of those people, groups, and places that lose out:
a. Provide basic income and targeted cash transfer programs to support those most in need.
Universal Basic Income, while superficially appealing, is a red herring: even in the richest societies,
it would be unaffordable to set it at a decent standard of living, and its universality prevents
it from addressing inequality (Goldin, 2018). The level of support that states can provide will
vary dramatically, so multilateral institutions and NGOs can support those with the greatest gap
between the costs of technological upheaval and the state’s capacity to meet them.
b. Support or develop mechanisms for ensuring that all groups are adequately represented in
national and international decision-making bodies. This could involve affirmative action in
governance, such as specific national ministries (e.g. the UK’s Minister for Disabled People) or
quotas for officials from particular backgrounds (as in e.g. India’s Scheduled Areas). This may also
mean encouraging a diverse range of mechanisms for elevating individuals to political power—e.g.
unions, local government, or political parties—that actively promote those outside of existing
elite networks. Ensuring that the most disadvantaged groups have a strong voice in national and
international governance not only increases their chances of receiving compensation, but also
accords them status, so they avoid being perceived merely as passive recipients of redistribution.
3. Support those people, groups, and places which lose out to move to or connect more closely with
those that gain, so that they can share in the benefits of technological change:
a. Provide education and training. Early-life education should not focus entirely on narrow vocational
training, which may quickly become obsolete in a rapidly-changing labor market—instead it should
aim for resilience and the ability to adapt to take advantage of change. Lifelong learning is likely to
be critical, and subsidies for re-training can help those laid off find new work: under “flexicurity,”
the average unemployment duration in Denmark has been one fifth of that in the Netherlands and
Germany (Andersen et al., 2011).
b. Create enhanced education and training support for vulnerable groups (i.e. “levelling up.”) Digital
upskilling may be particularly important for women, the disabled, and minority groups with
reduced access to technology. Some ethnic and racial groups may have particular difficulties
relocating to high growth areas if their employment is tightly bound to linguistic and cultural
networks, or if there is limited information available on job prospects elsewhere. In such cases,
targeted information campaigns, recruitment centers or even migration subsidies (as in Bryan et
al., 2014) may play a useful role.
c. Support domestic integration. While paying attention to different impacts across countries and
sectors, policymakers should not lose sight of large productivity gaps within sectors and within
regions. As Rodrik (2019) notes, “the key challenge is to disseminate throughout the rest of the
economy the capabilities already in place in the most advanced parts of the productive sector.”
An ongoing process of collaboration between public and private sectors is required, to facilitate
connections among domestic suppliers—for example, the sectoral roundtables discussed by
Ghezzi (2017). This may be supplemented by hard infrastructure investment, e.g. to increase coreperiphery communications links.
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While each of these policies will need to be tailored to specific contexts, the core ideas are very broadly
applicable, as shown in Table 3. Rather than attempting to “pick winners,” whether sectors or companies,
states should focus on fundamental investments that will be beneficial across many different future
scenarios. Governments, in partnership with firms, unions, and interest groups, will thrive if they create the
capacity to capitalize on new technologies while protecting those who are threatened and supporting them
to find new opportunities. International institutions can support many of these policies, with actions ranging
from trialing novel interventions that others can scale up, through to direct funding of capital-intensive
projects in poor countries. They can also coordinate broader multilateral efforts, such as preventing a “race
to the bottom” in new tradeable services industries through global labor standards (ILO, 2016) or anti-social
dumping schemes (Rodrik, 2018).
Table 3: Policy options for developing and developed countries, and international partners
Developed
countries

Developing
countries

Inter-governmental
organisations

Invest in digital infrastructure

P

P*

P*

Invest in education and training

P

P

P

P

Support innovators

P

P

Develop high-quality cities

P

P

P

P**

Provide a targeted basic income

P

P*

P*

Provide robust early-life education

P

P

P

P

Provide life-long learning

P

P

P

P

Subsidize retraining, esp. for vulnerable groups

P

P

P**

Assist with job search, esp. for vulnerable groups

P

P

P**

Facilitate domestic supply connections

P

P

P

Upgrade core-periphery communications links

P

P*

P*

Policies:

International NGOs

1. Facilitate expansion

2. Protect welfare
3. Support transitions + diffusion

P

* Support from intergovernmental institutions will be particularly important for capital-intensive projects in states with low fiscal capacity.
** International NGOs can have an outsize impact by trialing small-scale interventions in the areas with most scope for policy innovation.
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Conclusion

F

uture paths to sustainable growth and full employment will not look like those of the past. It is too
early to have clear empirical evidence on “what works,” but emerging trends and technologies suggest
tradeable services are likely to be particularly promising. There is a great deal that governments, employers,
civil society, international agencies, and other partners can do to facilitate a successful transition. It will be
critical to keep the long-term structural issues of technological transformation in mind, even whilst dealing
with the short- and medium-term exigencies of the current crisis.
Two main directions for future research stand out. Firstly, the interactions between the evolving COVID-19
pandemic and the future of work require further investigation. This should consider questions such as: (1)
How do we measure “work safety” and “ability to work remotely” across occupations, and how do these
vary across income and demographic groups, and across countries? (2) Will it be possible to target support
based on these metrics? (3) What are the likely long-run effects on market concentration, and what does
this mean for employment—if small and informal firms disproportionately shut down, how can we ensure
that there are enough jobs for low-skilled workers?
Secondly, we urgently require greater understanding of the political economy of labor market reform. Major
geopolitical events can open the way for major policy shifts—from women’s suffrage after World War I, to
the adoption of the New Deal after the Great Depression in the US, to the British National Health Service
after World War II. Further investigation of how such movements seized their critical moments, and which
options have been opened by the current crisis, will be important—particularly given the appetite for fresh
thinking revealed by the recent global mobilization for racial justice.
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