PLAUSIBLE SCENARIOS:
DEVELOPMENT, DISSEMINATION AND ADOPTION OF AUTOMATION
TECHNOLOGIES
PRODUCTION BASE OF DEVELOPED AND DEVELOPING COUNTRIES



Countries that generate technological change:
Production and Dissemination of leading technologies

A few advanced economies are generating almost all leading
technological change and their intensification across the range of
practical sciences
These advanced countries are heading the rest of the world to the
adoption and implementation of most cutting-edge innovations
The majority of this technological change is related to digitalization,
robotisation and streamlining production and services
The driving reason is economic: competition in terms of
* Performance: better quality, reliability, speed, agility,
memory, interconnectedness
*  Capability: multi-tasks and reach
* Energy and material efficiency
* Synergy: combining and recombining ideas and technologies
and generating new products and services
Even within the advanced countries, the dissemination of these
practices is very irregular and often controversial
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Technological change: Production base indifferent countries

China alone is producing more patents than the USA and might catch-up in some leading technologies, for example robotics and Al
Nonetheless, the great majority of disruptive, global-impact digitalisation and robotisation, still happens in developed countries
Hardly the most developing countries can be innovators of technology: copying “Silicon Valley” has proven to be impossible anywhere
The educational standards of the workforce in developing countries leave them poorly equipped to absorb innovations from the rest of the world
Technological progress will be disseminated from outside.They will have to
* adopt and adapt it
* minimize its negative effects on cometitiveness, unemployment and inequality, but
* take advantage of its enormous potential: the modern sectors will benefit more and faster
Countries in transition are more likely to exploit the advantages and "leapfrogging" technologies, but they are also more vulnerable to their dangers
If in rich countries technological change can be increasingly disruptive, it can be catastrophic in emerging countries
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Main divide regarding plausible future scenarios of accelerating-automation technologies

Rational optimists:

Beyond threats and fears,

artificial intelligence, robotics, and the wide range of
automation technologies, will contribute to an
unimaginable increase in social wellbeing
Humanity will enter an era of abundance when:
 famine, poverty, disease, ignorance,
environmental collapse and even war will be
overcome
Accelerating technological change will create more
jobs within unimaginably-creative occupations
Technological deflation, increasing availability of
goods and services, and schemes like minimum
guaranteed income will compensate for job losses in
the transition phase

Rational pessimists:

Despite expected benefits of transformational technologies:
* theinescapable ignorance and
e theinherent lack of control over its effects and true potential
can evolve into unpredictable situations:
e Qut-of-control socio-economic dynamics
* Only few social groups, corporations and individuals benefit
within certain countries
e Totalitarianism, transhuman aristocracy
* "vicious cycles" that make negative effects more extreme
and permanent:
* economic inequality, unemployment, concentration of
wealth and power in fewer hands
e catastrophic scenarios

Consensus:
these scenarios will impact developed as well as developing countries in different ways and speeds

in advanced countries the dissemination of these practices is very irregular, often controversial and hugely disruptive
there is very little research on how and when developing countries may be affected

developing countries are likely to be more exposed to its challenges

there is little that is understood about future disruptive effects, like technological unemployment and deflation




HOW TECHNOLOGICAL CHANGE IMPACTS EMPLOYMENT
INNOVATION AND TECHNOLOGICAL UNEMPLOYMENT:
EMERGING AUTOMATION TECHNOLOGIES
IMPACT ON COUNTRIES AT DIFFERENT STAGES OF DEVELOPMENt




Perceived Trends: Growing Gap between Productivity and Global Labour Remuneration
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Accelerating technological progress has not lead to an increase in labour The gap between remuneration per hour and productivity has been growing

productivity, .
. . globally since 1580
It has fallen from 4% per year in the 1970s to 2% in the 1980s and to only 1% . Case: a greater portion of what US companies produce go to their owners

'n Fhff' I:E'I'Itur'?' , . (stockholders) and creditors; only a smaller portion goes to labour (Brookings
This is worse in developing countries Institute

In most developing countries only modern sectors see an increase in labour

productivity, although these employ ever fewer employees and workers

This means that the share of wages in GDP relative to corporate profits is

reduced

Robotization accelerates in the face of rising wages and salaries, the aging of populations, the lower cost of software and increasingly malleable hardware, and the
explosion of new applications of all genres and sizes, although for the moment it has been concentrated In transportation, electronics and precision
manufacturing equipment

In the medium term, this outstrips existing technological powers, such as Korea, Germany, China, lapan and the United States, which will gain in competitiveness
due to robotization, in contrast to the advantages of lower labour costs



Susceptibility of Jobs lost to Automation

A study from the Oxford Martin School concludes that in the next 10 to 20 years,
almost half of occupations in developed countries will be replaced by

Management, Business, and Financial

computerization and robotization: B Computer, Engincering, and Science
. H H ioti H H Education, Legal, Community Service, Arts, and Media
Examples. marketlng, transportatlon., logistical, productl.on, office, . L B oLy e oc
administrative support, general services and low educational and technical Service
. I Sales and Related
JObS Office and Administrative Support
. . . . . Farming, Fishing, and Forestry
Although this study does not go deep into the issue of automation in the Constration and Extraction
developing world, other studies rightly point out that this transformation is not -;nslgﬂﬂ:}om Maintenance, and Repair
roduction
economically viable in the medium term due to the abundance of cheap labour B Transportation and Material Moving
and resources: 400M /
-saving i i i Lo ; Medi » Hi |
* Labour-saving inventions can only be adopted if access to cheap labour T o Yodium — TrERiL m—
becomes scarce 300M -
* However, as the cost of automation drops and low-skilled labour cannot 2 \\
adjust, job displacement can occur almost suddenly and exponentially, sector E 2oom \Q
by sector E

* This may be more disruptive in countries with low consumer demand and 100M
limited social safety nets
* Hence the importance of

OM -

* empowering the education sector, radically changing the academic 0

curricu | um Probability of Computerisation
° fostering an increase in labour productivity Carl Frey Benedikt and Michael A. Osborne, “The Future of Employment: How

. . . . Susceptible are Jobs to Computerisation?”” Universidad de Oxford, 2013

* rapidly moving towards an Entrepreneurial State that creates private

. L. . . . F1GURE 11I. The distribution of BLS 2010 occupational employment over the probability of

investment opportunities and boosts innovation and entrepreneurship computerisation, along with the share in low, medium and high probability categories. Note

that the total area under all curves is equal to total US employment.

* Establishing cheap or free Internet for all may be a first step
7



Risk of Job Displacement by Automation

While emerging economies have become better at adopting new technologies, they have
increasingly deteriorated in their widespread diffusion, and in strategically identifying the best
applications and competent use. This has induced further social and economic divergences
The lack of progress in accelerating penetration rates, and hence in elevating the productivity
of the informal sectors, particularly of small and medium size industries, is the reason for more
than 80 percent of the increase in income inequality and partly explains the de-
industrialization of emerging economies

Many countries defended themselves by promoting an export economy based on raw
materials and semi-industrial goods or “maquilas”,

But automation now forces them to export services, the viability of which is increasingly
sensitive to growing automation: 47% in USA, 57% in OECD countries, 69% in India, 77% in

China and 85% in Ethiopia (see TECHNOLOGY AT WORK v2.0: The Future Is Not What It Used to Be”,
Oxford Martin School, Citi GPS: Global Perspectives & Solutions, Enero de 2016 )

This makes them both more exposed to lower per capita income and increasing inequality
Innovation itself is not and cannot cause technological unemployment. The market
spontaneously rewards more productive, cost-effective, cheaper-to-replicate solutions
Digitalisation and robotisation are and may continue to achieve these types of solutions ever
faster and cheaper. Innovation policy cannot stop this

Technological solutions that are more economically viable within the specific institutional and
cultural setting of each nation will prevail and replicate

The risk of jobs being replaced by automation varies by country
Source: World Bank Development Report (2016)
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The technical potential

Many types of activities in industry sectors have
the technical potential to be automated, but that

the US

Technical feasibility: % of time spent on
activities that can be automatad by adapting
currently demonstrated technology
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1 will dapend on mors than just technical feasibility. Five factors are involved: technical feasibility; costs fo
automate; the relative scarcity, skills, and cost of workers who might otherwise do the activity; bonefits (eg, superior parformance)
of automation beyond lsbor-cost substitution; and regulatory and social-accaptance considarations.
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Tableau Public, in McKinsey Quarterly - July 2016

“Where machines could replace humans—and where they can'’t (yet)”
By Michael Chui, James Manyika, and Mehdi Miremadi

Where machines could replace humans — and where they can't (yet)

McKinsey analyzed the detailed work activities for more than 800 occupations from across the economy to assess the percentage of time spent on activities with the technical potential for automation by
adapting currently demonstrated technology. Use this dashboard to explore the potential for automation in your sector — click a sector on the leff chart below to begin.

Automation potential by sector Work activity summary: All
Click a sector to filter the wiew, click again to remove the filter, Grey lines represent average per activity across all sectors.
Percent of time
Goods- [ i - 5g9 Activity type Time spent by activity Automation potential, percent of time
producing  Resource extraction 50% n— | i
Predictable physical work  18% TB% _
Industies Construction 47% EE—
Service- Accommodation and food services  73%  EE— Data processing 16% 9% _
providing  Retajl trade and transportation 51% —
industries . o — Data collection 17% o
: : A% — Unpredictable physical work 12% 25% -
Senices - professional and other 39% Grey lines
Adminisirative and government 0% p— Stakeholder interactions ~ 16% 20% represent
Healih care and social assistance  36%  n—— , ) average per
I i 36 Applying experise 14% 18% acfivity across
} i all sectors.
Educational services 27% — Managing others 7, g5 I

McKinsey&Compan Source: McKinsey Global Institute analysis. For more on this research, see our article :  Where machines could replace humans
ey pany


http://www.mckinsey.com/quarterly/overview

Regions that will probably be most affected by automation

Technological developments are transforming and
taking over present and future human occupations,
such as:

The digitization of repetitive and predictable
intellectual activities (such as food and
accommodation services, graphic design,
accounting, legal assistance, medical diagnosis,
engineering in general; data research and mining)
The automation and robotization of semi-manual,
repetitive or predictable jobs (handling of heavy
machinery, medical surgery, driving of vehicles,
construction in general, agro-industrial activities)
The robotic industry has grown 17% since 2010
and 29% since 2014 and is covering not only
industrial production, but services of all kinds:
from tourism, to domestic and cleaning activities
This and increasing digitization may imply that
human skills and capabilities might be replaced
more and more rapidly

Regions and countries that have more to gain from automation
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Since the computer revolution in the 1980s, the labour force absorbed by new technologies has declined from 8.2% to 4.4% in the

1990s and in the last decade to only 0.5%

Whether these precise percentage-figures are correct or not is irrelevant. What are urgently needed are wide-ranging and deeper
studies with greater emphasis on the effects on employment, inequality, the environment and on existential risks under this new era of

globalisation



Increasing Inequality in the USA, selected Countries and the World
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