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A global narrative about technological change and the future of work is emerging. It states that technological innovation will be
pervasive across the world, and the impacts on labor markets will be deep but largely transitory. Will the future of work look the same
everywhere? On the one hand, evidence points to developing countries lagging behind in terms of technological diﬀusion and the reskilling of their current and future workers. This could exacerbate development gaps with respect to advanced countries as has happened
in previous technological “revolutions”. On the other, structural factors that are country-speciﬁc -such as demographics, factor
endowments, gender gaps- may cause new technologies to have diﬀerent impacts on labor markets. We believe that the menu of policy
options that the G20 is developing should ideally start with country-speciﬁc diagnoses taking into account these structural factors.
However, given that this may be unreachable in the short run, we recommend to start monitoring the trends in technological adoption
and skills development in each G20 country. For this, more and better data is needed.

Challenge
A global narrative about technological change and the future of work is gaining attention: the ubiquitous adoption of cheaper, more
intelligent machines will disrupt labor markets but the eﬀects will be transitory in nature. Eventually, a new equilibrium will be achieved
based on a balance between new technologies and the required skills.

From a developing-country perspective, this narrative presents some shortcomings. In particular, it does not appear to ﬁt the way global
technological change and economic development interacted in the past. History shows that periods of technological revolutions were also
phases of great bifurcations in income, productivity and welfare across countries. To make it this time diﬀerent, developing countries must
adapt their policies and institutions to foster technological adoption and skills development.

This seems quite challenging. First, the diﬀusion of technologies is lower now than in past technological revolutions. Second, learning
systems for building and readapting skills are largely dysfunctional. But this evidence is partial as the global economy still lacks a comparable
set of cross-country data for developing countries about these fundamental issues.

These data gaps are key. To manage this transition, developing countries must ﬁrst be able to measure their present performance regarding
technological adoption and skills development. The G20 oﬀers a suitable forum to evaluate these data gaps and help countries assess their
own challenges related to the future of work.

Proposal
1. Technology and the future of work: the global narrative
Building on existing advances in Information and Communication Technologies (ICTs), a set of new technologies (Internet of Things, big data
analytics, 3D printing, artificial intelligence, smart sensors, etc.) is reshaping the way we produce, consume, trade, and, of course, the way we
work (Schwab 2016). In this new technological revolution, labeled “The Fourth Industrial Revolution” or “industry 4.0”, the pace of change
seems faster than previous technological revolutions, such as the steam engine at the end of the 18th century or electricity, mass production
at the beginning of the 20th century, and even the ICT revolution late in that century (Skilton and Hovsepian 2018). Nonetheless, the speed
and concrete consequences of this transformation into a “digitization of everything” – as the US National Academy of Sciences, Engineering
and Medicine called it in a recent report (NASEM, 2017) – are highly uncertain.

In this scenario, a global narrative on how these new technologies may shape labor markets in the near future is gaining attention (e.g., IMF,
2018a). According to it, the ubiquitous adoption of cheaper, more intelligent machines and new forms of capital will disrupt labor markets
through two forces. First, the adoption of digital technologies will create new job opportunities, particularly in the set of tasks that
complements and augments the power of these technologies, that is, in digital-intensive sectors (e.g., software) and digital-related tasks
elsewhere in the economy (e.g., design and marketing)1. Employment should grow in these sectors, as well as the premium on digital skills.
Second, it will threaten jobs that involve tasks that will become obsolete because of the adoption of these new technologies. Employment
levels and return to skills are expected to decrease for these jobs. We cannot foresee the overall impact yet, the narrative goes, but historical
evidence suggests that in the long run, the ﬁrst eﬀect oﬀsets the second eﬀect, and both employment and real wages will ultimately
increase. Even if the transformation seems to go further this time -threatening highskilled, cognitive-intensive jobs- its impact will be pretty
much the same as in previous technological revolutions.

Thus, according to this narrative, these adverse eﬀects of digitization are transitory in nature. Eventually, a new equilibrium will be attained
based on a balance between new technologies and the required skills. In the meantime, there is a race between technology and education,
similar to what happened in previous technological disruptions (Goldin and Katz, 2008), which can create frictions between the demand and
the supply of skills. These frictions, in turn, will lead to an increase in income inequality – and political backlash – like the ones we are
witnessing now in the US and Europe. Public policies can deal with the adjustment costs by investing in the reskilling of current and future
workers to “win the race” against technology, and by setting policies to address the technology-induced widening of income inequality.2

2. Possible futures: a view from the South
From a developing-country perspective, this narrative presents some shortcomings. In particular, it does not seem to ﬁt the way global
technological change and economic development interacted in the past. History shows that periods of technological revolutions were also
phases of great bifurcations in income, productivity and welfare across countries – the emergence of winners and losers at the global level
(Pritchett 1997). In the latter set of countries, one of the key factors that explain its relative decline is the inability of ﬁrms and workers to fully
absorb new technologies and translate them into productivity gains. Thus, when it comes to global technological disruptions, one of the
main lessons we can learn from developing countries’ performance is that there is a long road from technological feasibility to technological
adoption (Clark and Feenstra, 2003).

The developing countries that belong to the G20 are largely middle-income countries. Such countries are especially prone to enter a
“middle-income trap”; that is, they could fail to “make a timely transition from resource-driven growth, with low-cost labor and capital, to
productivity-driven growth” (Kharas and Kohli, 2011). In every country, a productivity-driven balanced growth path requires sizable and joint
investments in both technology and skills.3 Decisions by ﬁrms and workers are thus strategic complements: they mutually reinforce one
another (Acemoglu, 1998). Innovation and productivity growth will not surge if a country invests only in technology or only in skills. In this
context, developing countries can easily become trapped in a “bad equilibrium” of low technological adoption/low skills development and
no incentives for ﬁrms and workers to move to a diﬀerent equilibrium (Cirera and Maloney, 2017). And this would not be a mere transition;
this could well be the new normal.

Will this time be diﬀerent? To answer this question, research teams from CIPPEC, Tandem and HSRC under the auspices of the EMSD
conducted country-speciﬁc technology foresight exercises for three G20 developing countries: Argentina, India, and South Africa.4 In these

exercises, specialists and key actors from technology, social sciences, economics, the government and the private sector that are concerned
with technology and the future of work engaged in a participatory, action-oriented, open-to-alternative-futures process of debate and
systematic reasoning. In this case, key questions to answer were: How far are we from the global narrative? How prone are these countries
to fall into a new development trap?

Four main takeaways were obtained from these exercises. First, it is not evident that the global narrative’s steady state “new technology –
new skills”is the fate for developing economies. It was found that strategic complementarity and its challenges are present. Second, lags in
the diﬀusion of new technologies are signiﬁcant and causes a greater challenge than in previous technological revolutions for the vast
majority of ﬁrms. Third, learning systems in developing countries are largely dysfunctional, and it is not only a matter of increasing spending
on education or addressing curricular issues. Fourth, the degree of technological diﬀusion and skill development interact with key structural
factors such as demographics, factor endowments, gender gaps and others; and as a result, the impact of new technologies on labor
markets will have a significant country-specific component.

3. Lags in technology and skills that matter to the future of work
The takeaways related to the lags in technology diﬀusion and skills development from the technology-foresight exercises in Argentina, India
and South Africa seem to be representative of the challenges facing other developing countries as well. Although there is no comparable set
of crosscountry data for developing countries (we will return to this later), the available information points to this conclusion.

Consider, ﬁrst, technological adoption. A bird’s-eye view of recent developments provides room for optimism. Higher economic integration
through falling transportation and communication costs, more open trade, and the emergence of Global Value Chains have all eased ﬁrms’
access to new technologies (IMF 2018b). Besides, the very nature of these technologies tends to be more open-sourced and in many cases
crowd-based in design, which makes it easier for non-incumbents to access and adopt them. Leapfrogging strategies seem easier to
implement now than in previous technological revolutions. As a result, not only has the average time between an invention and its use as a
technology decreased in the current technological revolution, but also the cross-country diﬀerences in adoption lags have diminished
sharply in recent decades (particularly in the case of Asia, see Comin and Hobijn, 2010).

The evaluation is not that optimistic when one looks at the degree of diﬀusion of new technologies in developing countries. Indeed, if we
consider the data available on the diﬀusion rate of a new technology and not just its adoption, we see a completely diﬀerent picture: the gap
between technological leaders and technological followers has widened and, according to Comin and Mestieri (2017), is wider for recent
technologies than for those invented in the past. Figure 1 conﬁrms this hypothesis. It shows the Digital Adoption Index compiled by the
World Bank (2016) for businesses in G20 countries. This index is a broad measure of technological adoption, but it can provide a general
picture of the divergent trajectories of specific countries.5 Note that the difference between developed and developing countries is striking.

Now consider skills. Over the last 50 years, skills development in emerging countries has changed drastically. First, there was a dramatic
increase in educational attainment measured as years of schooling (see Barro and Lee, 2015). Second, public expenditure on education has
been growing faster than GDP in the majority of developing countries (UNESCO, 2015).

However, neither schooling nor expenditure in education can accurately measure human capital accumulation. When we use these variables
as proxies of skills formation, we are assuming that: (a) a year of schooling or a dollar spent on education delivers the same outcome in skills,
regardless of the education system; and (b) non-school factors have a negligible eﬀect on education outcomes (Hanushek and Woessmann,
2015). When we analyze actual measures of learning, the outlook is diﬀerent: with some notable exceptions, current skills development
systems in developing countries are far from fulfilling their functions (Pritchett, 2013). According to the Programme for International Students
Assessment (PISA) conducted by the

OECD, average education outcomes in the developing world are significantly lower than those obtained in high income countries (see Figure
2). And, as with technological diffusion, the disparities within countries are higher in developing countries.6

4. The way ahead

The digitization of everything is just beginning. As with previous General- Purpose Technologies,7 it will take time until its full potential is
realized. This opens a “window of opportunity” for both developed and developing countries: there is still time to adapt policies and
institutions to the world to come.

institutions to the world to come.

The G20 has begun to build a common understanding of the nature of these changes. The Framework Working Group (FWG) of the Finance
Track is developing a menu of policy options to address the economic and social implications of technological change. It is key to make
progress here because, as Mitchell and Brynjolfsson (2017), the co-chairs of the NASEM report, summarized, “Policymakers are ﬂying blind
into what has been called the fourth industrial revolution”. However, since most research and available data refer to developed economies,
there is a risk that the construction of a shared view and the menu of policy options neglect factors and trends that are relevant to
developing economies.

We, therefore, recommend that the G20 develops its initiative bearing in mind that the impact of technology and the future of work will not
look the same everywhere. Moreover, the challenges for the future of work diverge not only between developed and developing countries,
but also within these groups. Importing the global agenda without checking whether – and how – it must be adapted to the context of each
country is a big risk that has to be avoided. As mentioned above, our country-speciﬁc exercises from Argentina, India, and South Africa show
that a variety of structural factors interact with the pace of technological diffusion and skills development:

• The stage of the demographic transition. Automation is largely a response to labor scarcity in aging countries. Developing countries are
at earlier stages of the demographic transition, and, thus, labor is cheaper than in Europe or Japan.
• Factor endowments. The eﬀects of automation will also depend on factor endowments, which are country-speciﬁc. For example,
automation will be more prevalent in countries specialized in laborintensive activities than in those with abundance of natural resources.
However, not all labor-intensive activities will face the threat of automatization similarly. Some medium-skill jobs-like the care economy- are
less likely to be replaced by machines. Given the lack of capital, this type of activities is more prevalent in developing countries than
developed countries.
• Gender and other gaps. Women’s access to digital technologies is likely to increase as the aﬀordability and penetration of internet services
and devices increase. However, the impact may be diﬀerent in developed than developing countries. In the latter, low levels of literacy,
education, and skilling combined with/reinforced by socio-cultural norms are likely to restrict women’s capacity to leverage new
technologies for their economic empowerment. Other gaps, like religion and race, may also be very relevant in the developing world.

Ideally, the menu of policy options should start from an individual diagnosis taking into account the above-mentioned structural factors that
make the impact of new technologies diﬀerent in diﬀerent countries. Given that this may be unrecheable for the FWG in the short run, we
recommend monitoring the trends in technological adoption and skills development in each G20 country. Therefore, the menu of policy
options should not be taken as onetime product but as a starting point of a continuous work on the eﬀects of new technologies on labor
markets.

Another problem is that developing countries lack basic information about these issues. There are not oﬃcial and comparable information
about the ways in which firms are dealing with technological change and how children, teenagers and adults are adapting their stock of skills
to face the future. We believe the G20 is the proper forum to address this issue. In light of the challenges they face, we strongly recommend
that the G20 continues working on closing data gaps. More speciﬁcally, we recommend the Digital Economy Task Force (DETF) -that has as
one of its main topic to measure the digital economy- to strengthen their eﬀorts to ﬁll the data gaps regarding trends in the adoption and
diﬀusion of the new digital technologies and the development of skills, particularly for developing countries, with a focus on the withincountry asymmetries.

We strongly believe that these two recommendations -one for the FWG and the other for the DETF- constitute a necessary ﬁrst step for any
policy framework that hopes to take advantage of the digital revolution and start a succesful development process.
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